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ABSTRACT  

 
 

 In this internship we are dealing with residential building at in VEL TECH 

INFRASTRUCTURE Pvt.Ltd Vijayawada. Typical construction consists of planning, 

Consultants prepare the building plan according to the demand, economic status & taste 

of the owner. 

The design of the building should be compatible with the surrounding structure & the 

weather sufficient air and sunlight should be allowed to healthy building environment. 

Code specifications, Quality checking and building bye laws and safety plan are 

followed for every element in the construction. 
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1. INTRODUCTION 
 

1.1 Location of the Site 

The site was located at Bhagyanagar, Vijayawada. 
 

1.2 Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

1.3 ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is divided into 

three parts i.e., part-I, part-II, part-III in which each floor consists of eight flats. Each flat 

comprises of two bedrooms with attached bath rooms, hall, and kitchen and wash area. 
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1.4 VIEW OF THE SITE 
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2.1 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture it undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades the classification is mainly 

based on the compressive strength of cement-sand mortar cubes of face area 50 cm2. The grades 

are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of strength. 

2.2 READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Bhoom place etc. The concrete admixtures 

like super plasticizers are used to maintain the workability of concrete & slump. 

 
S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 

9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 
1703.2) 

 
540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 

2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 

5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 

8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 
10 Water Absorption of Sand 1.23% 

11 Free (Surface) Moisture of 20 mm 
Aggregate 

 
Nil 

12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 
Aggregates 

 
Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 
Aggregates 

 
Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 
Aggregates 

 
2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 
Slump 

 
138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 

2 Adopted Vol. of Coarse Aggregate 62.00% 
 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 

 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 

 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 

4 Mass of Coarse Aggregate in kg/m3  

 
 
 
 

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 

concrete structure. Various diameters of Fe 500 grade steel bars like 8 mm(stirrups), 10 mm, 

12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in this construction. 
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Steel Reinforcement 

TERMINOLOGY USED IN 

REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars prepared 

in advance before cutting and bending of rebar. This schedule contains all details of size, 

construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many constructions 

moving of men & loads are heavy to construct reinforcement. So, to avoid the bending of 

reinforcement we keep these Chairs. 
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Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement. Both ends should be hooked more than  1350. 

 
 

Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and Shuttering. 

 
Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Covering Block 
 

FLY ASH BRICKS:  Fly ash brick (FAB) is a building material,   specifically masonry units, 

containing class C or class F fly ash and water. Compressed at 28 MPa (272 atm) and cured for 

24 hours in a 66 °C steam bath, then toughened with an air entrainment agent, the bricks last 

for more than 100 freeze-thaw cycles. Owing to the high concentration of calcium oxide in 

class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves energy, reduces 

mercury pollution, and costs 20% less than traditional clay brick manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly ash brick 

activity has been revolutionized in India. FaL-G technology (www.fal- g.com) developed and 

patented by Dr Bhanumathidas and Kalidas has simplified the process by adding gypsum to fly 

ash+lime/cement, converting the calcium aluminates into calcium alumino-sulphates resulting 

in to achieve high early strengths. Thus FaL-G brick does not need any pressure and gets cured 

at ambient temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G 

process has brought down the multi-million plant cost to a few lakhs, within the reach of micro 

units. This has facilitated proliferation of over 18000 units in the country as of 2016. 
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Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can reduce the 

dead-load on the structure due to less weight, The building has got the GRIHA(Green Building 

concept) rating for using the fly ash bricks The minimum crushing value of Fly ash bricks is 

3.5 N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs 6000 per 1000 

nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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2 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very useful in site 

to transfer Concrete easily to top floor or where construction is going on. It consists of long 

pipe to carry concrete. A concrete pump is a machine used for transferring liquid concrete by 

pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units are on semi-trailers. 

It is known as a boom concrete pump because it uses a remote- controlled articulating robotic 

arm (called a boom) to place concrete accurately. Boom pumps are used on most of the larger 

construction projects as they are capable of pumping at very high volumes and because of the 

labour saving nature of the placing boom. They are a revolutionary alternative to line-concrete 

pumps. 

The second main type of concrete pump is either mounted on a truck or placed on a 

trailer, and it is commonly referred to as a line pump or trailer- mounted  concrete  pump.   This   

pump   requires steel or flexible concrete  placing hoses to be manually attached to the outlet 

of the machine. Those hoses are linked together and lead to wherever the concrete needs to be 

placed. Line pumps normally pump concrete at lower volumes than boom pumps and are used 

for smaller volume concrete placing applications such as swimming pools, sidewalks, and 

single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are uncommon 

and only used on specialized jobsites such as mines and tunnels. 
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Fig Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 
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Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and there shall 

be at least 200 seconds of vibration per square meter of surface of each layers of concrete, 

computed on the basis of visibly affected radius and taking overlap into consideration. 

Vibrators are used in many different industrial applications both as components and as 

individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or small 

component parts. The application of vibration working with the force of gravity can often move 

materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be gripped 

mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of different sized 

particles. For example, sand, gravel, river rock and crushed rock, and other aggregates are often 

separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations for roads, 

railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air and excess 

water are released and the concrete settles firmly in place in the formwork. Improper 

consolidation of concrete can cause product defects, compromise the concrete strength, and 

produce surface blemishes such as bug holes and honeycombing. An internal concrete vibrator 

is a steel cylinder about the size of the handle of a baseball bat, with a hose or electrical cord 

attached to one end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the concrete forms. 

There are a wide variety of external concrete vibrators available and some vibrator 

manufacturers have bracket or clamp systems designed to fit the major brands of concrete 

forms. External concrete vibrators are available in hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to determine or 

demonstrate their ability to withstand vibration. Testing of this type is commonly done in the 

automotive, aerospace, and defense industries. These machines are capable of producing three 

different types of   vibration   profile sine sweep, random vibration, and synthesized shock. In 

all three of these applications, the part under test will typically be instrumented with one or 
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more accelerometers to measure component response to the vibration input. A sine sweep 

vibration profile typically starts vibrating at low frequency and increases in frequency at a set 

rate (measured in hertz per second or hertz per minute). The vibratory amplitude as measured 

in gs may increase or decrease as well. A sine sweep will find resonant frequencies in the part. 

A random vibration profile will excite different frequencies along a spectrum at different times. 

Significant calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 30 seconds 

up to several hours. It is intended to synthesize the effect of, for example, a car driving over 

rough terrain or a rocket taking off. A synthesized shock pulse is a short duration high level 

vibration calculated as a sum of many half-sine waves covering a range of frequencies. It is 

intended to simulate the effects of an impact or explosion. A shock pulse test typically lasts 

less than a second. Vibrating tables can also be used in the packaging process in material 

handling industries to shake or settle a container so it can hold more products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to induce 

vibration. Thanks to their high-energy output in one direction, linear vibrators are well-suited 

for wetter materials. When bin walls flex in and out as a result of the linear vibration, any 

material that may have stuck will be effectively dislodged. Non-impacting linear vibrators are 

more preferable because they tend to produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have eccentric 

weights attached to them. Most rotary vibrators produce a radial force output at a fixed 

frequency. The output can be adjusted by changing the unbalance of the eccentric weights. 

Although the devices are generally meant for dry materials, most industries prefer to use them 

in other areas due  to  their ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using compressed 

air. The intensity of vibration depends on the weight of 

pushed over the raceway. With ball vibrators, proper mounting is crucial in ensuring vibration 

is properly transferred to the material via the hopper walls. It also helps disperse the vibration 

over a large area, which results in uniform flow of material. Compared to other equipment, the 

vibrators are the simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or pneumatic 

ingredients to pharmaceutical raw materials. Manufacturers will also provide wash down-

capable models for sanitary applications, while other devices feature explosion-proof housing 

and intrinsically safe wiring for hazard- prone environments. 

vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a wide array of 

vibrator technology is the key to finding the perfect equipment for your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively longer and also 

shorter distance. The capacity of the bucket should preferably be in multiples of a batch of 

concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 

 
 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at Construction Sites. 

 
 

Tower hoist 
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TOOLS USED IN 

CONSTRUCTION BRICK 

TROWEL 

spreading mortar, and for rough cutting some kinds of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A variety 

of smaller trowels are used repairing old mortar joints and scraping off excess mortar. 

 
 

Trowel 
 

MASONS LINE 
 

In order to have an easier time laying a straight wall, a mason's line is recommended. It 

is recommended that to use a nylon or Dacron line, stretched between two corners of the wall. 

A mason's line will help to build walls without bulges or hollows. 



21  

STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit 

used for doors and windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If plumb bob 

touches the wall exactly then construction is ok. It is exactly vertical otherwise correction must 

be done. 

 
 

Plumb Bob 
 

Types of plumb bob: 
 

There are really only a couple of different types of plumb-

bob, both of which have evolved from the traditional 

"weight-on-a-string" type. Have a read below and get in the 

know. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do not 

fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous manner. 

Load will be received by these plates and transverse to the 2/3 and 3/4 Runners .Normally these 

plates are off two types, they are wooden and steel plates and these two types are used based 

on the load and how much load it need to transverse. Wooden plates are cheaper than steel 

plates. 

Formwork (shuttering) in concrete construction is used as a mould for a structure in 

which fresh concrete is poured only to harden subsequently. Types of concrete formwork 

construction depend on formwork material and type of structural element. 

Formworks can also be named based on the type of structural member construction such 

as slab formwork for use in slab, beam formwork, column formwork for use in beams and 

columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 to 25% of 

the cost of the structure or even more. Design of these temporary structures is made to 

economic expenditure. The operation of removing the formwork is known as stripping. 

Stripped formwork can be reused. Reusable forms are known as panel forms and non-usable 

are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage with timber 

formwork is that it will warp, swell and shrink. Application of water impermeable cost to the 

surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both horizontally and 

vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired sequences 

without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be suitable for 

reuse. 

6. The formwork should be set accurately to the desired line and levels should have plane 

surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to the 

elements. 

9. It should rest on firm base. 
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Shutter Plates 
 
 

Types of Formwork (Shuttering) for Concrete 

Construction: Timber Formwork: 

Timber for formwork should satisfy the following requirement: It 

should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

4. free from loose knots 
 

Timber used for shuttering for exposed concrete work should have smooth and even 

surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 



25  

Sheeting for slabs, beams, column side and beam 

bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up panels of 

required sizes. The cost of plywood formwork compares favorably with that of timber 

shuttering and it may even prove cheaper in certain cases in view of the following 

considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is there. 

2. By use of large size panels it is possible to effect saving in the labour cost of fixing and 

dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation purpose, 

number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the edges by 

small steel angles. The panel units can be held together through the use of suitable clamps or 

bolts and nuts. The panels can be fabricated in large number in any desired modular shape or 

size. Steel forms are largely used in large projects or in situation where large number reuses of 

the shuttering is possible. This type of shuttering is considered most suitable for circular or 

curved structures.



26  

Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and their 

reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such surfaces 

need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of prop 

jacks 3m and 4m 
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Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 mm 

length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in 

construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement and cement 

starts losing its plasticity. And Final Setting Time means time period between the moments the 

water is added to the cement to the time at which paste has completely lost its plasticity. 

Approximate setting time of various types of cements: OPC 

30 min 10 hrs. 

Rapid Hardening 5 min 30 min 
 

Quick setting 1 hr. 10 hrs. 
 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in reinforced 

concrete buildings, bridges, pavements where the soil conditions are normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the final strength 

is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of Aluminate 

Sulphate & finely grinded with cement and the small percentage of gypsum. It is used in 

underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite and 

ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under gradually applied 

load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for example 

in M25, 25 refers compressive strength in N/ . 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a gradually 

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for 

example in M25, 25 refers compressive strength in N/mm2. 

 
Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 
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16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ........................... If it is less than 3.5N/ 

     then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular with sharp 

edges. 



31  

QUALITY CONTROL 
LABOURATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 mm 

length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in 

construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement and cement 

starts losing its plasticity. And Final Setting Time means time period between the moment the 

water is added to the cement to the time at which paste has completely lost its plasticity. 

Approximate setting time of various types of cements: 
 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 

 
 

OPC: Most common cement used in general concrete constructions. It is used in reinforced 

concrete buildings, bridges, pavements & where the soil conditions are normal. 
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Rapid Hardening Cement: It gains strength more quickly than OPC, though the final strength 

is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed to open 

atmosphere. And where water is expected to fall (Rain water or water falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average thick with 

using 6mm to 12mm gauge hard granite machine crashed metal laid over cc bed already laid 

or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the top surface 

to the required 

Smoothness, slopes and thread lining including cost of all material like cement, metal, sand 

and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked for the 

same level from the slab. The bricks are kept side by side with spacing not exceeding 2 to 4 

mm. the cement motor is laid between the bricks are joined and together. The bricks should be 

at the same height and also in the straight line without any deviation. 



35  

8. STAIR CASE 
 

 

 
Stairs are an essential part of many construction projects, from decks to interiors. It can 

stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top baseboards 

onto which you step, and risers are placed perpendicularly under each into place. 

 

Making the Preliminary Measurements
  

1. Measure the height of the area where you will install the stairs. This is 

also called the total rise. If you 

the stairs begin, be sure to account for this gap in your measurement. 

 For example, if you are building stairs to go up to a deck, and you measure 3 

feet (0.91 m) from the ground to the top of the deck, then this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the deck, however, 

count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the total 

number of steps on your stairs. The typical rise per step is about 7 inches (17.8 cm), but 

you'll probably use a slightly different height for the actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 inches to 

get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise height. 

Finding the actual rise per step will ensure that your steps are all same height, no matter 

what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 steps to 

get 7 and 5/16 inches (18.5cm). On your stringer, each step
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Will rise 7 and 5/16 inches. 
 

 

 

9.PLASTERING AND FINISHING 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. After lowering 

the bricks the cement bed is laid and cement water is poured to make the surface soft and get 

good appearance. 

Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand mixed with 

water. If this is not done there may be a loose appearance in the stone and it may leave the wall. 
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Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or cement particles 

and other contaminants. No putty is mixed with water in required ratio and it is applied to the 

wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface without any 

ups & downs. Then the second coat of putty is applied. After this coat is dry primer is applied 

to cover any other ups & downs. Now, paint is applied 2coats to get a greater appearance. The 

thickness of putty is not greater than 2- 5mm. If any cracks then putty is not applied there. 

 

 
 
 
 

Sump Tank: The reinforcement of the sump tank is as below 
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ABSTRACT 

 

This report describes the internship at Third line laying Railway Bridge in between ongole to 

kavali. Government has planned to construct Vijayawada to gudur third line laying in the sub 

section in between ongole to kavali. C S R infratech India Pvt Ltd. has contracted the third line 

laying Railway Bridge and the segments of the railway bridge deck are casted at the casting yard 

present at tangutur.   The internship is on casting yard which contains, bar bending, positioning 

of reinforcement, and casting of spines, curing of segments, dismantling and erection at site. And 

also, on batching of concrete.  

Pile foundation are used extensively for the support for the support of bridges and other 

structures to safely transfer structural loads to the ground and to avoid excess settle mentor 

lateral movement. They are very effective in transferring structural loads through weak or 

compressible soil layers into the more competent soils and rocks below. Pile foundations are the 

part of structure. Pile foundation is that type of deep foundation in which the loads are taken to a 

low level by means of vertical members which may be of timber, concrete or steel. The term pile 

foundation is used to describe a construction for the foundation of bridges piers which in turn is 

supported on the piles.  

The piles may be placed separately or they may be placed in a group. The piles are generally 

driven vertically or near vertical position. Due to the character of the internship and the short 

time period spent at the third line laying railway bridge project, a long-term period would be 

better to gain more knowledge about the project. 
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CHAPTER-1 

INTRODUCTION 

The construction of Vijayawada to Gudur third rail line was started on 24th AUG 2016 .This 
project has a total length of 287.67 km.It is third rail line with a width of 1.4meters. 
 
The central government has given its approval for the construction of the third rail line 
between Vijayawada to Gudur junction at an estimated cost of Rs.3,246.60 crore. 
 
The expected completion cost of the project, approved by the cabinet committee on economic 
affairs chaired by prime minister Narendramodi, is pegged at Rs.3,875.68 crore. 
 
The 287.67 km long third line, part of the grand trunk route connecting the northern and 
southern states, is expected to be completed in six years. 
 
The section contributes significantly to the movement of food grain to the southern state and 
it would augment service of freight trains catering to demand at various loading points. 
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CHAPTER-2 

SCOPE OF THE PROJECT 

The Vijayawada to Gudur line runs along the Coromandel Coast, lying between the East 

Ghats and the Bay of Bengal. The main line crosses the Krishna immediately after its 

departure from Vijayawada. The third line laying track has a length of 455km,track 

gauge1676 (5ft 6in) and operating speed up to 160km/h(99mph) 

 

 

 

Fig-1: map of Vijayawada to Gudur 
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CHAPTER-3 

 CONTRACT DOCUMENT DETAILS 

Estimated Cost       :3246.60 Cr 

Estimated Amount:3875.68 Cr 

Mode of contract    : Engineering Procurement Construction 

EPC stands for Engineering Procurement Construction and is a prominent form of contracting 

agreement in the construction industry. The engineering and construction Contractor will 

carry out the detailed engineering design of the project, then construct to deliver a 

functioning facility or to their clients. 

Clearances: 

 Clearances from environment department. 

 Clearances from railway department in case of any overhead bridges, level crossings. 

 Clearances from inland waterways authority of India. 
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CHAPTER-4 

SOIL PROPERTIES 

Different geotechnical property of soils has different influence on the civil engineering 

structures. The properties are discussed as under 

4.1.1: Specific Gravity 

 

Specific gravity is the ratio of the mass of soil solids to the mass of an equal volume of water. 

It is an important index property of soils that is closely linked with mineralogy or chemical 

composition and also reflects the history of weathering. It is relatively important as far as the 

qualitative behavior of the soil is concerned and useful in soil mineral classification, for 

example iron minerals have a larger value of specific gravity than silica. It gives an idea 

about suitability of the soil as a construction material; higher value of specific gravity gives 

more strength for roads and foundations. It is also used in calculation of void ratio, porosity, 

degree of saturation and other soil parameters. Typical values of specific gravity are given in 

table 

Table-1:Typical value of specific gravity[IS 2720-3-1 1980] 

 

4.1.2:Density Index 

The degree of compaction of fine grained soils is measured in relation to maximum dry 

density for a certain compactive effort, like 90% of light compaction density or proctor 

density. But in case of coarse grained soils, a different sort of index is used for compaction. 

Depending upon the shape, size, and gradation of soil grains, coarse grained soils can remain 

in two extreme states of compaction, namely in the loosest and densest states. Any 

intermediate state of compaction can be compared to these two extreme states using an index 

called relative density or density index. 
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Table-2:Characteristic of soils based on relative density[IS 2720-14 1983] 

 

4.1.3: Consistency Limits 

The consistency of a fine-grained soil is largely influenced by the water content of the soil. A 

gradual decrease in water content of a fine-grained soil slurry causes the soil to pass from the 

liquid state to a plastic state, from the plastic state to a semi-solid state, and finally to the 

solid state. The water contents at these changes of state are different for different soils. The 

water contents that correspond to these changes of state are called the Atterberg limits. The 

water contents corresponding to transition from one state to the next are known as the liquid 

limit, the plastic limit and the shrinkage limit. 

Table-3: Types of soils based on plasticity index[IS 2720-5 1985] 

 

4.1.4: Particle size analysis [IS 2720-4 1985] 

The percentage of different sizes of soil particles coarser than 75 µ is determined by sieve 

analysis whereas less than 75 µ are determined by hydrometer analysis. Based on the particle 

size analysis, particle size distribution curves are plotted. The particle size distribution curve 

(gradation curve) represents the distribution of particles of different sizes in the soil mass. 

It gives an idea regarding the gradation of the soil i.e. it is possible to identify whether a soil 

is well graded or poorly graded. In mechanical soil stabilization, the main principle is to mix 

a few selected soils in such a proportion that a desired grain size distribution is obtained for 
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the design mix. Hence for proportioning the selected soils, the grain size distribution of each 

soil is required to be known. 

4.1.5: Compaction 

Soil compaction[IS 2720-8 1983] is one of the ground improvement techniques. It is a 

process in which by expending compactive energy on soil, the soil grains are more closely 

rearranged. Compaction increases the shear strength of soil and reduces its compressibility 

and permeability. 

4.1.6: Consolidation 

When a soil layer is subjected to compressive stress due to construction activities, it 

undergoes compression. The compression is caused by rearrangement of particles, seepage of 

water, crushing of particles, and elastic distortions. Settlement of a structure is analyzed for 

three reasons: appearance of structure, utility of the structure, and damage to the structure. 

The aesthetic view of a structure can be spoiled due to the presence of cracks or tilt of the 

structure caused by settlement. Settlement caused to a structure can damage some of the 

utilities like cranes, drains, pumps, electrical lines etc. Further settlement can cause a 

structure to fail structurally and collapse. Settlement is the combination of time-independent 

(e.g. immediate compression) and time-dependent compression (called consolidation)[IS 

2720-15 1965]. 

The silty clay soil is a type of soil which is not capable of supporting a structure, deep 

foundations are required to transfer the loads. The most common types of deep foundations 

arePiles, PiersandCaissons.By using the soil properties such as Liquid limit, Saturated density, 

Optimum moisture content etc, The pile foundation can be designed. A pile is a slender structural 

member made of steel, concrete or wood, which is either driven into the soil or formed in-situ by 

excavating a hole and filling it with concrete. 

4.2: LABORATORY TESTS AND RESULTS 

Characteristics of soil considered in Pile foundation design: 

For design the of pile foundation weconsidered some of the properties of soilsuch as 

Liquid limit 

Plastic limit 

Optimum moisture content 

Co-efficient of cohesion 

Eo value to find the characteristics of soil, we have done some tests of the soil. Theyare 
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4.2.1: Liquid Limit:[IS 2720-5 1985] 

liquid limit of 25%fromthe test. 

4.2.3: Plastic Limit:[IS 2720-5 1985] 

Plastic limit is the water content belowwhich the soil stops behaving as a plasticmaterial.The 

plastic limit of soil obtained is 20%. 

4.2.4: Compaction factor:[IS 2720-8 1983] 

From compaction factor testwe can obtain the values of Optimum moisturecontent, Bulk 

density,s Dry density,d of thesoil. 

The values obtained from compaction factortest are: 

OMC = 8% 

Bulk density= 26.26kg 3 

Dry density= 24.28 3 

4.3: Type of soil: 

According to the plasticity chart,corresponding to the values of liquid limit=25% and plastic 

limit = 20%, the soil isinorganic clay with medium plasticity. 

Table-4: Name oftheexperimentTerminologyResult 

Name of the experiment Terminology Results 

Liquid limit test Liquid limit 25% 

Plastic limit test Plastic limit 20% 

Compaction factor test OMC, d 8%,26.22kg/m3,24.28kg/m3 
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Fig-2: Liquid limit  

 

 

Fig-3: Compaction factor  
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CHAPTER-5 

EXCAVATION 

 

5.1: Excavation for Foundation Procedure, Setting Out, Safety Measures 

and Dewatering 

Excavation procedure for foundation construction requires site clearance, setting out, 

excavation and safety measures based on depth of excavation. 

5.1.1: Site Clearance before Excavation for Foundation 

Before the excavation for the proposed foundation is commenced, the site shall be cleared of 

vegetation, brushwood, stumps of trees etc. Roots of the trees shall be removed to at least 30 

cm below the foundation level. The pits formed due to roots of trees, old foundations etc. 

shall be filled up with soil and compacted. 

5.1.2: Setting out Foundation Layout for Excavation 

For setting layout of foundation excavation, a benchmark shall be established at the site by a 

masonry pillar and connected to the nearest standard benchmark. Levels of the site should be 

taken at 5 to 10 m intervals depending on the terrain and the importance of the building. 

The centre lines of the walls are marked by stretching strings across wooden pegs driven at 

the ends. The centre lines of the perpendicular walls are marked by setting out the right angle 

with steel tapes or preferably with a theodolite. 

The setting out of walls shall be facilitated by having a permanent row of pillars (not less 

than 25 cm side) parallel laid at a suitable distance beyond the periphery of the building so 

that they do not foul with the excavation. The pillars shall be located at the junctions of the 

cross walls and external wall and shall be bedded sufficiently deep so that they are not 

disturbed during excavation for foundation. 

The centre lines of the walls shall be extended and marked on the plastered tops of the pillars. 

The tops of the pillars may be kept at the same level, preferably the plinth level. In 

rectangular or square settings, the diagonals shall be checked to ensure accuracy of setting 

out. 
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Fig-4:Excavation 

5.2: Excavation Procedure for Foundation 

For small buildings, excavation is carried out manually by means of pick axes, crow bars, 

spades etc. In case of large buildings and deep excavation, mechanical earth cutting 

equipment can be used. 

For hard soils when the depth of excavation is less than 1.5 m, the sides of the trench do not 

need any external support. If the soil is loose or the excavation is deeper, some sort of shoring 

is required to support the sides from falling. 

Planking and strutting can be intermittent or continuous depending on the nature of soil and 

th

sides of trenches are not covered. 

Vertical boards (known as poling boards) of size 250 x 40 mm of the required length can be 

placed with gaps of about 50 cm. These shall be kept apart by horizontal wailings of strong 
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timber of section 100 x 100 mm at a minimum spacing of 1.2 m and strutted by a cross piece 

of 100 x 100 square or 100 nun diameter. 

In the case of soft soils continuous  and the vertical boards are 

kept touching each other without any gap as shown. 

 

Fig-5: wailings and poling boards 

Excavation Procedure for Foundation 

and

If the soil is very soft and loose. The boards shall be placed horizontally against the sides of 

the excavation and supported by vertical waling boards which shall be I strutted to similar 

timber pieces on the opposite side of the trench. Care has to he taken while withdrawing the 

timber members after completion of the foundation work so that there is no collapse of 

trench. 
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Fig-6:Dewatering of Excavation 

Construction of foundation below the subsoil water level poses problems of waterlogging. It 

is therefore very often necessary to dewater the area of excavation. 

Several operations have to be carried out within the excavation, like laying bed concrete, 

laying of RCC raft slab and construction of masonry etc. Therefore, work can be carried out 

more efficiently if the excavation area is kept dry. 

5.1.4: Reduce Water Level below the Excavation Bottom 

To keep the area of excavation dry, water table should be maintained at least 0.5 m below the 

bottom of the excavation. There are several methods available for lowering the water table. 

Information obtained from site and soil investigation would be useful in deciding the most 

suitable and economical method of dewatering. 

5.1.5: Dewatering for Large Excavations and Deep Foundations 

Where large excavations such as for rafts are to be dewatered, well point system can be 

employed. WellPoint consists of a perforated pipe, 120 cm long and 4 cm in diameter with a 

valve to regulate flow and a screen to prevent entry of mud etc. 
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These well points are installed along the periphery of the excavation at the required depth and 

spaced at about 1 m. The exact spacing can be decided on the basis of the type of soil.  

Well points are surrounded by sand gravel filter and have riser pipes of 5 to 7.5 cm diameter. 

These pipes are connected to a header pipe which is attached to a high capacity suction pump. 

The groundwater is drawn out by the pumping action and is discharged away from the site of 

excavation. 

 

Fig-7: Lowering Water Table by WellPoint 

5.3: Concreting of Foundation in Excavation 

In the case of a masonry wall, the footing is generally of cement concrete mix of ratio 1:4:8 

or 1:5:10 (cement: sand: coarse aggregate). The size of coarse aggregate is limited to 

40 mm. Lime concrete can also be used for this purpose. 

For important works, mixing of concrete should be done in a mechanical mixer. Concrete 

should be laid (not thrown) in layers not exceeding 15 cm and well compacted. 

The concrete should lie protected by moist gunny bags after about 1 or 2 hours of laying. 

Regular curing should be started after 24 hours and be continued for 10 days. 

The masonry work over the bed concrete can be started after 3 days of laying the concrete but 

curing along with that of masonry shall be continued. 

For RCC column footings and raft foundations, a levelling course of lean concrete of 75 rnm 

is laid in order to have an even and soil free surface for placing the reinforcement. 
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CHAPTER-6 

REBAR YARD 

Rebar yard is a place where the bending and cutting are done. In rebar yard there are several 

machines. They are as follows: 

6.1: Shear lineCutting Machine:  

 This machine is used to cut the large diameters of bars i.e., 16mm dia to 40 mm dia 

bars of required length.  

 Capacity of the machine in length is 12m.  

 This machine is operated digitally. 

 

Fig-8: Shear cutting machine 
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Table-5: Capacity of cutting: 

                Bar diameter No of bars can be cut at a time 

16 mm  10  

32 mm 2 

20 mm 5 

25 mm 3 

Bending Machine: 

Bending machines are of 3 types based on use   

 Manual bending machine. 

 Digital bending machine. 

 Double bender. 

Manual Bar Bending Machine: 

 

Fig-9: Manual bar bending machine 

Double Bender:    

 By using this machine bar size up to 40 mm can be bent.  

 This machine is brought from Pune. 

Bending Range:32 mm 

Power:3 kw 

Speed:1440 Rpm 

Working RPM:10/RPM 

Voltage:3 HP 380 V 

Weight:320 kg 

Dimension: L*H*W 900*930*880 mm 
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Fig-10: Double bender 

TWIN MASTER:  
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Fig-11:Twin master 

6.2: Twin master 

 It is multipurpose machine used for bending and cutting of bars.  

 It is operated digitally.  

 Capacity of the machine in dia is 16mm, more than 16mm bars cannot be cut with this 

twin master.  

 The bars can be bent to any shape. 
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 For circular bending is possible only when the radius is less than 1.8 cm. 

 The scrap value for twin master is zero. 

Calculation of bar bending schedule: 

Reinforcement schedule 

Number of bars=(width-cover)/spacing. 

Total cut length = (no. of bars * (each bar length-bent))/1000 

Unit weight=d2/162 

Total weight=total cut length * unit weight 

Radius, R=300m (curve): 

Table-6:R=300(curve) 
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Radius, R>300m 

Table-7: R>300m 

 

No. of bars Weight (kg) 

21 246.89 

11 
10 

114.03 
58.31 

11 
10 

93.86 
48.00 

21 157.10 
 

78 165.98 

12 70.07 

22 120.59 

22 65.24 

22 54.99 

21 152.44 

12 75.55 

6 12.96

42 360.05 

32 145.73 

21 360.05 

8 47.82 

11 49.04 
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CHAPTER -7 

 TECHNICAL DETAILS OF THE PROJECT 

7.1: Basic elements: 

Table-8: Basic elements 

Name Quantity 

Piles 417 

Pile cap 47 

Piers 45 

Abutments 2 

Pier cap 41 

Extended piers 6 

Spines 703 

Wings 1406 

Pedestals 282 

Bearings 282 

 

7.2: Material and their details: 

 Cement: KCP-OPC 53 grade 

 Admixtures:  

a) Brand: FOSROC 

b) Aura mix 400(used for M60 concrete) is a unique combination of the latest generation 

super plasticizers, based on polycarboxylic either polymer with long lateral chains. 

This greatly improves cement dispersion. It allows the production of high workable 

concrete. 

7.3: Advantages on using Aura Mix 400: 

1. Low viscosity suitable for pumping of different grades of concrete to higher floors 

2. Improved adhesion to reinforcing and pre-stressing steel. 

3. Lower permeability. 
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4. Better resistance to aggressive atmosphere conditions. 

5. Reduced shrinkage and creep. 

6. Increased durability. 

c) Congrats SP 550 (used for below M60 Grades) is based on sulphatedNaphthalene 

Polymers and is supplied as a brown liquid instantly dispersible in water. It has been specially 

formulated to give high water reduction up to 25% without loss of workability or to produce 

high quality concrete of reduced permeability. It improves workability, strength, quality, and 

chloride free. 

 Fine Aggregate: penna River 

 Coarse Aggregate :20mm and 12.5mm(Nellore) 

 Water: Penna river 

Span Length: There are different span lengths involved (45m, 42m, 40m, 39m and 36m)  

 Each span (45m) consists of 16 spines  

 Each Span (39m) consists of 14spines 

 Wings are attached to the spines (2 wings are Attached for each spine)  
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CHAPTER-8 

PILE 

A pile is basically a long cylinder of a strong material such as concrete that is pushed into the 

ground to act as a steady support for structures built on top of it.  

8.1: Specifications:   

 Grade of Concrete : M35 

 Grade of steel.     :Fe 500 

 Casing used  : Temporary casings 

 Pile Driving Method: Driven by dropping  weight (hand operated)  

 Types of piles :Frictional pile, End bearing piles 

 Depth : Piles depth varies from 20m to 50m, depends on soil strata 

 Transfer of loads : By skin friction 

 Tests to be carried on piles : Pile load test as per IS 2911 

8.2: Pile load Test :( Vertical load Test) 

 Initial Load Test: It is carried out to determine ultimate load capacity and safe load 

capacity. This test is done in case of important and major projects. 

 Routine Load Test: It carried out to check whether piles are capable of taking the 

working load assigned to it.  

 Test procedure is same for both initial pile load test and routine pile load test.  

Introduction: 

High-strain dynamic pile testing is a reliable and proven method to evaluate the pile capacity 

and integrity for bored and driven pile shafts. The test consists of impacting with a hammer. 

Measure the relevant forces and the velocities. Information obtained from the test is more 

than static testing. The test can be used to evaluate various pile parameters, important of these 

are 

 Static capacity of the pile at the time of testing 

 Total skin friction and end bearing of the pile 
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 Skin friction variation along the length of the pile 

 Simulated static load test cure 

 Net and total displacement of the pile 

 Compressive and tensile stresses development in the pile during testing 

Test method: confirms to the ASTM D4945-00/ IRC  78 2014 

8.3: Methodology:  

 High - strain dynamic testing of pile is conducted by attaching a pair of stain gauges 

and accelerometers diametrically opposite sides of the pile. These gauges are fixed 

below the pile top at approximately 1.5times the pile diameter 

 The Gauges are normally bolted on the concrete surface after drilling holes in the pile 

concrete 

 The gauges are then connected to pile driving analyses through a junction cable and 

main cable 

 

8.3.1: Pile and test preparation: 

 The testing should be conducted by fixing instrumentation includes strain sensors 

and accelerometers to the sides of the pile at a depth of 1.5* pile diameters from 

top of the piles and then connecting them to the measuring equipment. 

 It is desirable that the pile is extended to suitable after chipping top loose 

concrete. This can be done either using form work or permanent casing. 

Alternatively, if it is a liner pile two openings / windows approximately 

300mm*300mm and diametrically opposite to each other shall be made into the 

liner at 1.5*pile diameter from the top 

 In case pile head is extended, it shall be axial, flat and have same strain as the pile 

concrete. The pile head may be one grade higher so as to attain early strength. The 

rebar and helical reinforcement shall also be extended to avoid cracking of 

concrete under hammer impact. 

 A pile top cushion consisting of sheets of fly wood with total thickness between 

25 to 100mm or as determined by the test engineer shall be placed on the top of 

pile before testing. 
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 Steel helmet of 25-50mm thick or as determined by the rest engineer shall be kept 

ready at the time of testing 

 The fall of hammer varies from 0.5m to 3m 

 Wherever essential, a suitable guide shall be provided to ensure a concentric fall.  

 A suitable crane or equivalent mechanism capable of freely falling the required 

hammer shall be arranged on site in construction with the test engineer. 

 

8.4: Pile monitoring: 

 The test may be conducted at least 15days after pile installed and the concrete pile as 

extended portion of any has achieved the required strength 

 Testing should be continued by increasing height fall of hammer by approximately 

0.5m increment till the time either the pile set or the pile capacity reaches the required 

limiting values  

 The pile capacity shall be generally considered to be fully mobilized if the energy 

levels due to hammer impact are sufficient so as to cause a measurable not 

displacement of at least 3-4mm per blow and the pile achieves required capacity, then 

it implies that not all the static pile resistance has been mobilized and that pile still 

have some capacity that could not be measured or was not required to be measured at 

the time of testing. 
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Fig-12:Inserting a pile  

 

 

Fig-13: Pile foundation at site 
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CHAPTER-9 

Concrete protection 

Concrete should be protected from 

 Premature drying out particular by solar radiation and wind. 

 High internal thermal gradients. 

 Leaching out by rain and flowing water. 

 Low temperature or Frost. 

 Vibration and impact which may disrupt the concrete and interfere with its bond the 

reinforcement. 

9.1: Water curing: 

 The concrete should be kept constantly wet by ponding or covering or sprinklers pipes 

for a minimum period of 14 days after concreting, except in the case of concrete with 

rapid Harding cement, where it can be reduced to 5 days. Curing through water shall 

not be applied on green concrete. The concrete shall be kept constantly wet with a 

layer of soaking, congas, hessian or similar absorbent material 
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 Here we are using concur WB as curing compound. Concur WB is a water based 

concrete curing compound based on a low viscosity wax emulsion .it is supplied as a 

while emulsion surface which forms a clear film on drying 

 When first time applied to fresh cementitious surface the emulsion breaks to from a 

continuous, non-penetrating while coating. 

 This dries to form a continuous clear film which provides a barrier to moisture loss, 

ensuring more efficient cement hydration, improved durability and reduced shrinkage.  

 It improves curing of concrete enhance cement enhance cement hydration and provide 

a more durable concrete. 

 It is water based, so non-flammable 

 Spray application reduces labour costs and eliminates the need for alternative curing 

system. 

Note: Concur WB resists evaporation of water. It contains 60% of wax. 

 

CHAPTER-10 

MIX DESIGN 

In order to calculate amount of cement, sand and aggregate required in 1m3 of concrete, 

different grades of concrete should be known. as per IS456:2000 based on concrete strength, 

different grades of concrete are classified into M5, M10, M15, M20, M25, M30, M35, M40 

etc..., whereas M stands for characteristic strength of concrete(fck)in N/mm2at 28 days. This 

can be known with direct compression test. 

Mix design (M) = cement: Sand: Aggregate 

The ratio of M20 grade of Concrete is 1:1.5:3. This means 1 part of cement, 1.5 part of sand 

(fine aggregate) and 3 parts of aggregate (crushed stone) in volume. Then the batch is for 

mixing 

Table-9: Mixing ratio 

Grades of concrete Ratios of concrete mix (cement: sand:aggregate) 

M5 1:5:10 
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M7.5 1:4:8 

M10 1:3:6 

M15 1:2:4 

M20 1:1.5:3 

M25 1:1:2 

 

Fig -14: Concrete mix design approval status 

 

10.1: Sample calculation of M60 grade concrete: 

Cement: 450kg/m3 (S.G-3.15) 

Coarse aggregate: 20mm size (S.G-2.88) 

                            : 12mm size (S.G-2.85) 

Fine aggregate: Penna river zone- -2.72) 

Water: bore well (S.G-1) 

Alccofine 1203: 20kg/m3 

Admixture should be taken 75% of cementitious material. (S.G=1.17) 

(450+20) *0.75=3.52kg/m3 

w/c ratio=0.31 (Due to super plasticizers, but maximum w/c ratio should be 0.4) 

Water content=0.31*470 
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                      =145.70kg/m3 

Volume of material in m3:  

Cement= (450/3.15) *(1/1000) 

            =0.143m3 

Water= (145.70/1) *(1/1000) 

         =0.1457m3 

Admixture= (3.52/1.17) *(1/1000) 

                 =0.003m3 

Alccofine 1203= (20/2.2) *(1/1000) 

                         =0.0091m3 

Aggregate=1-(0.143+0.1457+0.003+0.0091) 

                 =0.699m3 

Now weight of the 20mm size aggregate=0.699*2.88*1000*0.6*0.45 

                                                                =543.65kg/m3 

Weight of 12.5 mm aggregate=0.699*0.6*0.55*2.85*1000 

                                                =657.54kg/m3 

Weight of sand=0.699*2.72*0.4*1000 

                        =760.73kg/m3 

 

 

 

 

 

         C.A: F.A 

       60%: 40% 

 

20mm      12.5mm 
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CHAPTER-11

BATCHING PLANT 

Batching plant is a place where batching of concrete is done. 
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Fig-15: Schwing setter 

 56 m3 of concrete can be made in 1 hour with schwing setter. 

 This is M1 model made in chennai. 

 Feeding should be done through software 
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Fig-16: Schwing setter feeding machine 

 

Fig-17: Silos of 100-ton capacity each 
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Materials used: 

 Fine aggregate.  

 Coarse aggregate.  

 Cement 53grade.  

 Water 

 Admixtures  

 Fine aggregate is from penna basin. 

 Coarse aggregate is from Nellore quarry and the size of the aggregate used is 12.5mm 

& 20mm. 

 Cement used is 53grade and is from KCP cements. 

 Admixture is ALCCOFINE  1203, FOSROC and is from Ambuja cements. 

 Admixtures are of two types: 

 Based on Naphtha 

 Based on PCE  

Based on Naphtha the admixture used is CONPLAST  SP 550 and this admixture is used 

for the concrete mix between M15  M45. Based on PCE (Personal Consumption 

Expenditure) the admixture used is AURAMI  400, this admixture is used for concrete 

mix M60    
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CHAPTER-12 

.Discussions 

Firstly, as an internship at this Vijayawada to Gudur third line laying project through railway 

department, with responsibilities, compliance and work ethics are the issues entrusted to the 

intern and are to be regarded with utmost importance. 

                I had the privilege and pleasure of joining the internship at third line laying. I have 

built up a better understanding and better mindset towards professional career. 

As there are many complexities due to curves, cost of construction has increased and work 

has been delayed. 
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ABSTRACT 

 

This report describes the internship at Third line laying Railway Bridge in between ongole to 

kavali. Government has planned to construct Vijayawada to gudur third line laying in the sub 

section in between ongole to kavali. C S R infratech India Pvt Ltd. has contracted the third line 

laying Railway Bridge and the segments of the railway bridge deck are casted at the casting yard 

present at tangutur.   The internship is on casting yard which contains, bar bending, positioning 

of reinforcement, and casting of spines, curing of segments, dismantling and erection at site. And 

also, on batching of concrete.  

Pile foundation are used extensively for the support for the support of bridges and other 

structures to safely transfer structural loads to the ground and to avoid excess settle mentor 

lateral movement. They are very effective in transferring structural loads through weak or 

compressible soil layers into the more competent soils and rocks below. Pile foundations are the 

part of structure. Pile foundation is that type of deep foundation in which the loads are taken to a 

low level by means of vertical members which may be of timber, concrete or steel. The term pile 

foundation is used to describe a construction for the foundation of bridges piers which in turn is 

supported on the piles.  

The piles may be placed separately or they may be placed in a group. The piles are generally 

driven vertically or near vertical position. Due to the character of the internship and the short 

time period spent at the third line laying railway bridge project, a long-term period would be 

better to gain more knowledge about the project. 
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CHAPTER-1 

INTRODUCTION 

The construction of Vijayawada to Gudur third rail line was started on 24th AUG 2016 .This 
project has a total length of 287.67 km.It is third rail line with a width of 1.4meters. 
 
The central government has given its approval for the construction of the third rail line 
between Vijayawada to Gudur junction at an estimated cost of Rs.3,246.60 crore. 
 
The expected completion cost of the project, approved by the cabinet committee on economic 
affairs chaired by prime minister Narendramodi, is pegged at Rs.3,875.68 crore. 
 
The 287.67 km long third line, part of the grand trunk route connecting the northern and 
southern states, is expected to be completed in six years. 
 
The section contributes significantly to the movement of food grain to the southern state and 
it would augment service of freight trains catering to demand at various loading points. 
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CHAPTER-2 

SCOPE OF THE PROJECT 

The Vijayawada to Gudur line runs along the Coromandel Coast, lying between the East 

Ghats and the Bay of Bengal. The main line crosses the Krishna immediately after its 

departure from Vijayawada. The third line laying track has a length of 455km,track 

gauge1676 (5ft 6in) and operating speed up to 160km/h(99mph) 

 

 

 

Fig-1: map of Vijayawada to Gudur 
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CHAPTER-3 

 CONTRACT DOCUMENT DETAILS 

Estimated Cost       :3246.60 Cr 

Estimated Amount:3875.68 Cr 

Mode of contract    : Engineering Procurement Construction 

EPC stands for Engineering Procurement Construction and is a prominent form of contracting 

agreement in the construction industry. The engineering and construction Contractor will 

carry out the detailed engineering design of the project, then construct to deliver a 

functioning facility or to their clients. 

Clearances: 

 Clearances from environment department. 

 Clearances from railway department in case of any overhead bridges, level crossings. 

 Clearances from inland waterways authority of India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

CHAPTER-4 

SOIL PROPERTIES 

Different geotechnical property of soils has different influence on the civil engineering 

structures. The properties are discussed as under 

4.1.1: Specific Gravity 

 

Specific gravity is the ratio of the mass of soil solids to the mass of an equal volume of water. 

It is an important index property of soils that is closely linked with mineralogy or chemical 

composition and also reflects the history of weathering. It is relatively important as far as the 

qualitative behavior of the soil is concerned and useful in soil mineral classification, for 

example iron minerals have a larger value of specific gravity than silica. It gives an idea 

about suitability of the soil as a construction material; higher value of specific gravity gives 

more strength for roads and foundations. It is also used in calculation of void ratio, porosity, 

degree of saturation and other soil parameters. Typical values of specific gravity are given in 

table 

Table-1:Typical value of specific gravity[IS 2720-3-1 1980] 

 

4.1.2:Density Index 

The degree of compaction of fine grained soils is measured in relation to maximum dry 

density for a certain compactive effort, like 90% of light compaction density or proctor 

density. But in case of coarse grained soils, a different sort of index is used for compaction. 

Depending upon the shape, size, and gradation of soil grains, coarse grained soils can remain 

in two extreme states of compaction, namely in the loosest and densest states. Any 

intermediate state of compaction can be compared to these two extreme states using an index 

called relative density or density index. 
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Table-2:Characteristic of soils based on relative density[IS 2720-14 1983] 

 

4.1.3: Consistency Limits 

The consistency of a fine-grained soil is largely influenced by the water content of the soil. A 

gradual decrease in water content of a fine-grained soil slurry causes the soil to pass from the 

liquid state to a plastic state, from the plastic state to a semi-solid state, and finally to the 

solid state. The water contents at these changes of state are different for different soils. The 

water contents that correspond to these changes of state are called the Atterberg limits. The 

water contents corresponding to transition from one state to the next are known as the liquid 

limit, the plastic limit and the shrinkage limit. 

Table-3: Types of soils based on plasticity index[IS 2720-5 1985] 

 

4.1.4: Particle size analysis [IS 2720-4 1985] 

The percentage of different sizes of soil particles coarser than 75 µ is determined by sieve 

analysis whereas less than 75 µ are determined by hydrometer analysis. Based on the particle 

size analysis, particle size distribution curves are plotted. The particle size distribution curve 

(gradation curve) represents the distribution of particles of different sizes in the soil mass. 

It gives an idea regarding the gradation of the soil i.e. it is possible to identify whether a soil 

is well graded or poorly graded. In mechanical soil stabilization, the main principle is to mix 

a few selected soils in such a proportion that a desired grain size distribution is obtained for 
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the design mix. Hence for proportioning the selected soils, the grain size distribution of each 

soil is required to be known. 

4.1.5: Compaction 

Soil compaction[IS 2720-8 1983] is one of the ground improvement techniques. It is a 

process in which by expending compactive energy on soil, the soil grains are more closely 

rearranged. Compaction increases the shear strength of soil and reduces its compressibility 

and permeability. 

4.1.6: Consolidation 

When a soil layer is subjected to compressive stress due to construction activities, it 

undergoes compression. The compression is caused by rearrangement of particles, seepage of 

water, crushing of particles, and elastic distortions. Settlement of a structure is analyzed for 

three reasons: appearance of structure, utility of the structure, and damage to the structure. 

The aesthetic view of a structure can be spoiled due to the presence of cracks or tilt of the 

structure caused by settlement. Settlement caused to a structure can damage some of the 

utilities like cranes, drains, pumps, electrical lines etc. Further settlement can cause a 

structure to fail structurally and collapse. Settlement is the combination of time-independent 

(e.g. immediate compression) and time-dependent compression (called consolidation)[IS 

2720-15 1965]. 

The silty clay soil is a type of soil which is not capable of supporting a structure, deep 

foundations are required to transfer the loads. The most common types of deep foundations 

arePiles, PiersandCaissons.By using the soil properties such as Liquid limit, Saturated density, 

Optimum moisture content etc, The pile foundation can be designed. A pile is a slender structural 

member made of steel, concrete or wood, which is either driven into the soil or formed in-situ by 

excavating a hole and filling it with concrete. 

4.2: LABORATORY TESTS AND RESULTS 

Characteristics of soil considered in Pile foundation design: 

For design the of pile foundation weconsidered some of the properties of soilsuch as 

Liquid limit 

Plastic limit 

Optimum moisture content 

Co-efficient of cohesion 

Eo value to find the characteristics of soil, we have done some tests of the soil. Theyare 
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4.2.1: Liquid Limit:[IS 2720-5 1985] 

liquid limit of 25%fromthe test. 

4.2.3: Plastic Limit:[IS 2720-5 1985] 

Plastic limit is the water content belowwhich the soil stops behaving as a plasticmaterial.The 

plastic limit of soil obtained is 20%. 

4.2.4: Compaction factor:[IS 2720-8 1983] 

From compaction factor testwe can obtain the values of Optimum moisturecontent, Bulk 

density,s Dry density,d of thesoil. 

The values obtained from compaction factortest are: 

OMC = 8% 

Bulk density= 26.26kg 3 

Dry density= 24.28 3 

4.3: Type of soil: 

According to the plasticity chart,corresponding to the values of liquid limit=25% and plastic 

limit = 20%, the soil isinorganic clay with medium plasticity. 

Table-4: Name oftheexperimentTerminologyResult 

Name of the experiment Terminology Results 

Liquid limit test Liquid limit 25% 

Plastic limit test Plastic limit 20% 

Compaction factor test OMC, d 8%,26.22kg/m3,24.28kg/m3 
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Fig-2: Liquid limit  

 

 

Fig-3: Compaction factor  
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CHAPTER-5 

EXCAVATION 

 

5.1: Excavation for Foundation Procedure, Setting Out, Safety Measures 

and Dewatering 

Excavation procedure for foundation construction requires site clearance, setting out, 

excavation and safety measures based on depth of excavation. 

5.1.1: Site Clearance before Excavation for Foundation 

Before the excavation for the proposed foundation is commenced, the site shall be cleared of 

vegetation, brushwood, stumps of trees etc. Roots of the trees shall be removed to at least 30 

cm below the foundation level. The pits formed due to roots of trees, old foundations etc. 

shall be filled up with soil and compacted. 

5.1.2: Setting out Foundation Layout for Excavation 

For setting layout of foundation excavation, a benchmark shall be established at the site by a 

masonry pillar and connected to the nearest standard benchmark. Levels of the site should be 

taken at 5 to 10 m intervals depending on the terrain and the importance of the building. 

The centre lines of the walls are marked by stretching strings across wooden pegs driven at 

the ends. The centre lines of the perpendicular walls are marked by setting out the right angle 

with steel tapes or preferably with a theodolite. 

The setting out of walls shall be facilitated by having a permanent row of pillars (not less 

than 25 cm side) parallel laid at a suitable distance beyond the periphery of the building so 

that they do not foul with the excavation. The pillars shall be located at the junctions of the 

cross walls and external wall and shall be bedded sufficiently deep so that they are not 

disturbed during excavation for foundation. 

The centre lines of the walls shall be extended and marked on the plastered tops of the pillars. 

The tops of the pillars may be kept at the same level, preferably the plinth level. In 

rectangular or square settings, the diagonals shall be checked to ensure accuracy of setting 

out. 
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Fig-4:Excavation 

5.2: Excavation Procedure for Foundation 

For small buildings, excavation is carried out manually by means of pick axes, crow bars, 

spades etc. In case of large buildings and deep excavation, mechanical earth cutting 

equipment can be used. 

For hard soils when the depth of excavation is less than 1.5 m, the sides of the trench do not 

need any external support. If the soil is loose or the excavation is deeper, some sort of shoring 

is required to support the sides from falling. 

Planking and strutting can be intermittent or continuous depending on the nature of soil and 

th

sides of trenches are not covered. 

Vertical boards (known as poling boards) of size 250 x 40 mm of the required length can be 

placed with gaps of about 50 cm. These shall be kept apart by horizontal wailings of strong 
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timber of section 100 x 100 mm at a minimum spacing of 1.2 m and strutted by a cross piece 

of 100 x 100 square or 100 nun diameter. 

In the case of soft soils continuous  and the vertical boards are 

kept touching each other without any gap as shown. 

 

Fig-5: wailings and poling boards 

Excavation Procedure for Foundation 

and

If the soil is very soft and loose. The boards shall be placed horizontally against the sides of 

the excavation and supported by vertical waling boards which shall be I strutted to similar 

timber pieces on the opposite side of the trench. Care has to he taken while withdrawing the 

timber members after completion of the foundation work so that there is no collapse of 

trench. 
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Fig-6:Dewatering of Excavation 

Construction of foundation below the subsoil water level poses problems of waterlogging. It 

is therefore very often necessary to dewater the area of excavation. 

Several operations have to be carried out within the excavation, like laying bed concrete, 

laying of RCC raft slab and construction of masonry etc. Therefore, work can be carried out 

more efficiently if the excavation area is kept dry. 

5.1.4: Reduce Water Level below the Excavation Bottom 

To keep the area of excavation dry, water table should be maintained at least 0.5 m below the 

bottom of the excavation. There are several methods available for lowering the water table. 

Information obtained from site and soil investigation would be useful in deciding the most 

suitable and economical method of dewatering. 

5.1.5: Dewatering for Large Excavations and Deep Foundations 

Where large excavations such as for rafts are to be dewatered, well point system can be 

employed. WellPoint consists of a perforated pipe, 120 cm long and 4 cm in diameter with a 

valve to regulate flow and a screen to prevent entry of mud etc. 
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These well points are installed along the periphery of the excavation at the required depth and 

spaced at about 1 m. The exact spacing can be decided on the basis of the type of soil.  

Well points are surrounded by sand gravel filter and have riser pipes of 5 to 7.5 cm diameter. 

These pipes are connected to a header pipe which is attached to a high capacity suction pump. 

The groundwater is drawn out by the pumping action and is discharged away from the site of 

excavation. 

 

Fig-7: Lowering Water Table by WellPoint 

5.3: Concreting of Foundation in Excavation 

In the case of a masonry wall, the footing is generally of cement concrete mix of ratio 1:4:8 

or 1:5:10 (cement: sand: coarse aggregate). The size of coarse aggregate is limited to 

40 mm. Lime concrete can also be used for this purpose. 

For important works, mixing of concrete should be done in a mechanical mixer. Concrete 

should be laid (not thrown) in layers not exceeding 15 cm and well compacted. 

The concrete should lie protected by moist gunny bags after about 1 or 2 hours of laying. 

Regular curing should be started after 24 hours and be continued for 10 days. 

The masonry work over the bed concrete can be started after 3 days of laying the concrete but 

curing along with that of masonry shall be continued. 

For RCC column footings and raft foundations, a levelling course of lean concrete of 75 rnm 

is laid in order to have an even and soil free surface for placing the reinforcement. 
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CHAPTER-6 

REBAR YARD 

Rebar yard is a place where the bending and cutting are done. In rebar yard there are several 

machines. They are as follows: 

6.1: Shear lineCutting Machine:  

 This machine is used to cut the large diameters of bars i.e., 16mm dia to 40 mm dia 

bars of required length.  

 Capacity of the machine in length is 12m.  

 This machine is operated digitally. 

 

Fig-8: Shear cutting machine 
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Table-5: Capacity of cutting: 

                Bar diameter No of bars can be cut at a time 

16 mm  10  

32 mm 2 

20 mm 5 

25 mm 3 

Bending Machine: 

Bending machines are of 3 types based on use   

 Manual bending machine. 

 Digital bending machine. 

 Double bender. 

Manual Bar Bending Machine: 

 

Fig-9: Manual bar bending machine 

Double Bender:    

 By using this machine bar size up to 40 mm can be bent.  

 This machine is brought from Pune. 

Bending Range:32 mm 

Power:3 kw 

Speed:1440 Rpm 

Working RPM:10/RPM 

Voltage:3 HP 380 V 

Weight:320 kg 

Dimension: L*H*W 900*930*880 mm 
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Fig-10: Double bender 

TWIN MASTER:  
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Fig-11:Twin master 

6.2: Twin master 

 It is multipurpose machine used for bending and cutting of bars.  

 It is operated digitally.  

 Capacity of the machine in dia is 16mm, more than 16mm bars cannot be cut with this 

twin master.  

 The bars can be bent to any shape. 



18 
 

 For circular bending is possible only when the radius is less than 1.8 cm. 

 The scrap value for twin master is zero. 

Calculation of bar bending schedule: 

Reinforcement schedule 

Number of bars=(width-cover)/spacing. 

Total cut length = (no. of bars * (each bar length-bent))/1000 

Unit weight=d2/162 

Total weight=total cut length * unit weight 

Radius, R=300m (curve): 

Table-6:R=300(curve) 
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Radius, R>300m 

Table-7: R>300m 

 

No. of bars Weight (kg) 

21 246.89 

11 
10 

114.03 
58.31 

11 
10 

93.86 
48.00 

21 157.10 
 

78 165.98 

12 70.07 

22 120.59 

22 65.24 

22 54.99 

21 152.44 

12 75.55 

6 12.96

42 360.05 

32 145.73 

21 360.05 

8 47.82 

11 49.04 
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CHAPTER -7 

 TECHNICAL DETAILS OF THE PROJECT 

7.1: Basic elements: 

Table-8: Basic elements 

Name Quantity 

Piles 417 

Pile cap 47 

Piers 45 

Abutments 2 

Pier cap 41 

Extended piers 6 

Spines 703 

Wings 1406 

Pedestals 282 

Bearings 282 

 

7.2: Material and their details: 

 Cement: KCP-OPC 53 grade 

 Admixtures:  

a) Brand: FOSROC 

b) Aura mix 400(used for M60 concrete) is a unique combination of the latest generation 

super plasticizers, based on polycarboxylic either polymer with long lateral chains. 

This greatly improves cement dispersion. It allows the production of high workable 

concrete. 

7.3: Advantages on using Aura Mix 400: 

1. Low viscosity suitable for pumping of different grades of concrete to higher floors 

2. Improved adhesion to reinforcing and pre-stressing steel. 

3. Lower permeability. 
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4. Better resistance to aggressive atmosphere conditions. 

5. Reduced shrinkage and creep. 

6. Increased durability. 

c) Congrats SP 550 (used for below M60 Grades) is based on sulphatedNaphthalene 

Polymers and is supplied as a brown liquid instantly dispersible in water. It has been specially 

formulated to give high water reduction up to 25% without loss of workability or to produce 

high quality concrete of reduced permeability. It improves workability, strength, quality, and 

chloride free. 

 Fine Aggregate: penna River 

 Coarse Aggregate :20mm and 12.5mm(Nellore) 

 Water: Penna river 

Span Length: There are different span lengths involved (45m, 42m, 40m, 39m and 36m)  

 Each span (45m) consists of 16 spines  

 Each Span (39m) consists of 14spines 

 Wings are attached to the spines (2 wings are Attached for each spine)  
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CHAPTER-8 

PILE 

A pile is basically a long cylinder of a strong material such as concrete that is pushed into the 

ground to act as a steady support for structures built on top of it.  

8.1: Specifications:   

 Grade of Concrete : M35 

 Grade of steel.     :Fe 500 

 Casing used  : Temporary casings 

 Pile Driving Method: Driven by dropping  weight (hand operated)  

 Types of piles :Frictional pile, End bearing piles 

 Depth : Piles depth varies from 20m to 50m, depends on soil strata 

 Transfer of loads : By skin friction 

 Tests to be carried on piles : Pile load test as per IS 2911 

8.2: Pile load Test :( Vertical load Test) 

 Initial Load Test: It is carried out to determine ultimate load capacity and safe load 

capacity. This test is done in case of important and major projects. 

 Routine Load Test: It carried out to check whether piles are capable of taking the 

working load assigned to it.  

 Test procedure is same for both initial pile load test and routine pile load test.  

Introduction: 

High-strain dynamic pile testing is a reliable and proven method to evaluate the pile capacity 

and integrity for bored and driven pile shafts. The test consists of impacting with a hammer. 

Measure the relevant forces and the velocities. Information obtained from the test is more 

than static testing. The test can be used to evaluate various pile parameters, important of these 

are 

 Static capacity of the pile at the time of testing 

 Total skin friction and end bearing of the pile 
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 Skin friction variation along the length of the pile 

 Simulated static load test cure 

 Net and total displacement of the pile 

 Compressive and tensile stresses development in the pile during testing 

Test method: confirms to the ASTM D4945-00/ IRC  78 2014 

8.3: Methodology:  

 High - strain dynamic testing of pile is conducted by attaching a pair of stain gauges 

and accelerometers diametrically opposite sides of the pile. These gauges are fixed 

below the pile top at approximately 1.5times the pile diameter 

 The Gauges are normally bolted on the concrete surface after drilling holes in the pile 

concrete 

 The gauges are then connected to pile driving analyses through a junction cable and 

main cable 

 

8.3.1: Pile and test preparation: 

 The testing should be conducted by fixing instrumentation includes strain sensors 

and accelerometers to the sides of the pile at a depth of 1.5* pile diameters from 

top of the piles and then connecting them to the measuring equipment. 

 It is desirable that the pile is extended to suitable after chipping top loose 

concrete. This can be done either using form work or permanent casing. 

Alternatively, if it is a liner pile two openings / windows approximately 

300mm*300mm and diametrically opposite to each other shall be made into the 

liner at 1.5*pile diameter from the top 

 In case pile head is extended, it shall be axial, flat and have same strain as the pile 

concrete. The pile head may be one grade higher so as to attain early strength. The 

rebar and helical reinforcement shall also be extended to avoid cracking of 

concrete under hammer impact. 

 A pile top cushion consisting of sheets of fly wood with total thickness between 

25 to 100mm or as determined by the test engineer shall be placed on the top of 

pile before testing. 



25 
 

 Steel helmet of 25-50mm thick or as determined by the rest engineer shall be kept 

ready at the time of testing 

 The fall of hammer varies from 0.5m to 3m 

 Wherever essential, a suitable guide shall be provided to ensure a concentric fall.  

 A suitable crane or equivalent mechanism capable of freely falling the required 

hammer shall be arranged on site in construction with the test engineer. 

 

8.4: Pile monitoring: 

 The test may be conducted at least 15days after pile installed and the concrete pile as 

extended portion of any has achieved the required strength 

 Testing should be continued by increasing height fall of hammer by approximately 

0.5m increment till the time either the pile set or the pile capacity reaches the required 

limiting values  

 The pile capacity shall be generally considered to be fully mobilized if the energy 

levels due to hammer impact are sufficient so as to cause a measurable not 

displacement of at least 3-4mm per blow and the pile achieves required capacity, then 

it implies that not all the static pile resistance has been mobilized and that pile still 

have some capacity that could not be measured or was not required to be measured at 

the time of testing. 
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Fig-12:Inserting a pile  

 

 

Fig-13: Pile foundation at site 
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CHAPTER-9 

Concrete protection 

Concrete should be protected from 

 Premature drying out particular by solar radiation and wind. 

 High internal thermal gradients. 

 Leaching out by rain and flowing water. 

 Low temperature or Frost. 

 Vibration and impact which may disrupt the concrete and interfere with its bond the 

reinforcement. 

9.1: Water curing: 

 The concrete should be kept constantly wet by ponding or covering or sprinklers pipes 

for a minimum period of 14 days after concreting, except in the case of concrete with 

rapid Harding cement, where it can be reduced to 5 days. Curing through water shall 

not be applied on green concrete. The concrete shall be kept constantly wet with a 

layer of soaking, congas, hessian or similar absorbent material 

 Here we are using concur WB as curing compound. Concur WB is a water based 

concrete curing compound based on a low viscosity wax emulsion .it is supplied as a 

while emulsion surface which forms a clear film on drying 

 When first time applied to fresh cementitious surface the emulsion breaks to from a 

continuous, non-penetrating while coating. 

 This dries to form a continuous clear film which provides a barrier to moisture loss, 

ensuring more efficient cement hydration, improved durability and reduced shrinkage.  

 It improves curing of concrete enhance cement enhance cement hydration and provide 

a more durable concrete. 

 It is water based, so non-flammable 

 Spray application reduces labour costs and eliminates the need for alternative curing 

system. 

Note: Concur WB resists evaporation of water. It contains 60% of wax. 
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CHAPTER-10 

MIX DESIGN 

In order to calculate amount of cement, sand and aggregate required in 1m3 of concrete, 

different grades of concrete should be known. as per IS456:2000 based on concrete strength, 

different grades of concrete are classified into M5, M10, M15, M20, M25, M30, M35, M40 

etc..., whereas M stands for characteristic strength of concrete(fck)in N/mm2at 28 days. This 

can be known with direct compression test. 

Mix design (M) = cement: Sand: Aggregate 

The ratio of M20 grade of Concrete is 1:1.5:3. This means 1 part of cement, 1.5 part of sand 

(fine aggregate) and 3 parts of aggregate (crushed stone) in volume. Then the batch is for 

mixing 

Table-9: Mixing ratio 

Grades of concrete Ratios of concrete mix (cement: sand:aggregate) 

M5 1:5:10 

M7.5 1:4:8 

M10 1:3:6 

M15 1:2:4 

M20 1:1.5:3 

M25 1:1:2 

 

Fig -14: Concrete mix design approval status 
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10.1: Sample calculation of M60 grade concrete: 

Cement: 450kg/m3 (S.G-3.15) 

Coarse aggregate: 20mm size (S.G-2.88) 

                            : 12mm size (S.G-2.85) 

Fine aggregate: Penna river zone- -2.72) 

Water: bore well (S.G-1) 

Alccofine 1203: 20kg/m3 

Admixture should be taken 75% of cementitious material. (S.G=1.17) 

(450+20) *0.75=3.52kg/m3 

w/c ratio=0.31 (Due to super plasticizers, but maximum w/c ratio should be 0.4) 

Water content=0.31*470 

                      =145.70kg/m3 

Volume of material in m3:  

Cement= (450/3.15) *(1/1000) 

            =0.143m3 

Water= (145.70/1) *(1/1000) 

         =0.1457m3 

Admixture= (3.52/1.17) *(1/1000) 

                 =0.003m3 

Alccofine 1203= (20/2.2) *(1/1000) 

                         =0.0091m3 

Aggregate=1-(0.143+0.1457+0.003+0.0091) 

         C.A: F.A 

       60%: 40% 

 

20mm      12.5mm 
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                 =0.699m3 

Now weight of the 20mm size aggregate=0.699*2.88*1000*0.6*0.45 

                                                                =543.65kg/m3 

Weight of 12.5 mm aggregate=0.699*0.6*0.55*2.85*1000 

                                                =657.54kg/m3 

Weight of sand=0.699*2.72*0.4*1000 

                        =760.73kg/m3 
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CHAPTER-11 

BATCHING PLANT 

Batching plant is a place where batching of concrete is done. 

 

Fig-15: Schwing setter 

 56 m3 of concrete can be made in 1 hour with schwing setter. 

 This is M1 model made in chennai. 

 Feeding should be done through software 
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Fig-16: Schwing setter feeding machine 

 

Fig-17: Silos of 100-ton capacity each 
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Materials used: 

 Fine aggregate.  

 Coarse aggregate.  

 Cement 53grade.  

 Water 

 Admixtures  

 Fine aggregate is from penna basin. 

 Coarse aggregate is from Nellore quarry and the size of the aggregate used is 12.5mm 

& 20mm. 

 Cement used is 53grade and is from KCP cements. 

 Admixture is ALCCOFINE  1203, FOSROC and is from Ambuja cements. 

 Admixtures are of two types: 

 Based on Naphtha 

 Based on PCE  

Based on Naphtha the admixture used is CONPLAST  SP 550 and this admixture is used 

for the concrete mix between M15  M45. Based on PCE (Personal Consumption 

Expenditure) the admixture used is AURAMI  400, this admixture is used for concrete 

mix M60    
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CHAPTER-12 

.Discussions 

Firstly, as an internship at this Vijayawada to Gudur third line laying project through railway 

department, with responsibilities, compliance and work ethics are the issues entrusted to the 

intern and are to be regarded with utmost importance. 

                I had the privilege and pleasure of joining the internship at third line laying. I have 

built up a better understanding and better mindset towards professional career. 

As there are many complexities due to curves, cost of construction has increased and work 

has been delayed. 
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ABSTRACT 

 

Roads and highways are important components of infrastructure for any nation. They help in 

transportation of men and material when required. The project we worked in our internship 

programme is expansion works to turn NH-65 into a four-lane driveway between Vijayawada 

and Machilipatnam of length 64.61 km under the company Dilip Build.Con Limited. At present 

time, Ministry of Road transport and Highways (MORTH) specification for road and bridges 

works 2001 edition is used for construction all roads including national highways. During the 

internship we got an opportunity to involve in the Laying of flexible and rigid pavements, 

Construction of flyover and site observation on road construction. From this we are able to know 

how the theoretical concepts are practically implemented through some works like construction 

of slab for underpass, and construction of pre cast girders. 
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CHAPTER-1 
DILIP BUILDCON LTD : AN OVERVIEW 

 
 
 
 

VISION 
 

To deliver the best solutions to clients,provide complete transparency to DBL stake 
holders and broaden activity base by diversifying into other infrastructure disciplines 
so as to sustain a healthy growth rate. 
 

Mission 
 

To create a fair and courteous environment for clients, employees, vendors , as well as 
the society. 
 

Services 
 

 Roads and highways 
 Irrigation 

 Urban development 

 Mining 
 
 

 About 
 

From humble beginnings in 1987 to a road focused ENGINEERING 

characterized by hard work, respect for relationships, and a drive to excel in anything 

they take up. They have upheld the tradition of giving their best to all projects since 

-centric delivery, execution prowess and commitment to 

innovation have set the stage for the next phase of growth. 

DBL is proud to be recognized by global partners, industry bodies and publications. 

The company's track record in quality has been bolstered by its association with the 

best globally. The spate of awards DBL has received is a testament to its quality work 

and exceptional industry reputation. DBL is thankful to its partners for conferring 

such high honors on the company and being a part of its journey. 
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1.2.1 Inspirational leadership 

 

 

 

 

 

Mr. Dilip Suryavanshi is Chairman & Managing Director at Dilip Buildcon Ltd. He 

has over 36 years of experience in the business of construction. He has been a 

Director of the Company since incorporation. Prior to the formation of the Company, 

he was a sole proprietor of Dilip Builders. He was also the President of the Madhya 

Pradesh Builders Association. Under his leadership, Company has achieved various 

millstones with focus on continuous innovation and relentless pursuit of growth and 

excellence, the company has set its sight on becoming the largest road-focused EPC 

player in the country and started pursuing bigger projects across the country. He holds 

Jabalpur; is a first-generation industrialist. 

 

Fig 1.2 Chairmen of DBL 
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Fig 1.3 Executive director 

 

 

Mr. Devendra Jain is Executive Director & Chief Executive Officer of the Company. 

He joined Dilip Builders in 1995 as a fresh engineering graduate. His dedication and 

passion towards infrastructure saw him rise through the ranks, along with helping the 

company scale new heights. His capability of project monitoring and controls with 

remarkable execution has set new benchmarks in the industry. Adoption of newer 

technology and innovative thinking has helped to complete projects before time and 

with high quality o

Vikram University, Ujjain and has over 21 years of experience in the field of 

construction. 

1.2.2 Iconic Projects:  

1.2.2.1 Zuari Bridge 

Zuari cable stayed bridge is a high demand project as the existing bridge in Zuari 

River connecting Panjim and Mangalore does not cater to heavy vehicle movements 

due to its poor condition. 

Construction of the Zuari cable stayed bridge includes building a bridge across the 

river Zuari on NH-17/ NH 66 on Panjim  Mangalore section in the State of Goa. The 

Zuari cable stayed bridge is 640m long with central navigational span of 360m and 

end span on both sides of 140m. This makes the bridge the 2nd longest and widest 
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cable stay bridge in India. A tourist observatory and restaurant at the 110m high tower 

is planned on the bridge. 

Zuari cable stayed bridge has 8 (4+4) lanes with 27m wide dual carriageways and a 

centre median of 10.7m. Bridge deck is of composite structure (steel structure and 

concrete) with a temporary steel walkway connecting both sides of embankments and 

pylon foundation locations for construction logistics. The bridge deck is fabricated at 

site using high tech robotic welding equipment. It is transported by barge into the 

river, where it is lifted and erected by lifting frames. 

1.2.2.2 Mohanpura Major Multipurpose Projects 

The Mohanpura Major Multipurpose project is planned across Newaj River in 

Rajgarh District of M. P. intercepting 3825 km2 of basin area. The project envisages 

construction of a 47.90 m high and 2640 m long composite dam across Newaj River 

near village Banskhedi in district Rajgarh, Madhya Pradesh. 

The total submergence area is 7056 ha of land. The gross and live storage of the 

project is 539.42 MCM and 616.27 MCM. The catchment area of the project is 3726 

sq. km. Water requirement from the dam is assessed as 352.834 MCM for irrigation, 

20 MCM for drinking water and 60 MCM for industrial use. 

1.2.2.3 Vijayawada - Machilipatnam 

Awarded by the NHAI in 2016 to DBL, Vijayawada - Machilipatnam is an EPC 

project for constructing a 64.61 km 4 lane highway. The project value is INR 740 cr 

and is scheduled to be completed in 2018.  

1.2.3 Strengths: 

1.2.3.1 Commitment: 

For more than two decades, DBL has shown passionate commitment to support a 

culture of safety, environmental sustainability and a high-quality execution. Their will 

to deliver only the best to all their stakeholders, drives everything they do. 
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1.2.3.2 Workforce: 

With over 27,000 employees in-house, DBL is the largest employer in the Indian EPC 

sector. They hire and train employees and give them retainment benefits, in-turn, the 

employees take ownership of their work and execute it to perfection. 

1.2.3.3Quality 

The quality DBL delivers, speaks its stories at lengths. Each of their projects go 

get nothing but the best. 

1.2.3.3 Innovation 

innovative initiatives and using old technology in new ways. This openness has set 

them apart in the industry. 

 

1.2.4 Awards & Reorganization: 

DBL is proud to be recognized by global partners, industry bodies and publications. 

its association with the 

best globally. The spate of awards DBL has received is a testament to its quality work 

and exceptional industry reputation. DBL is thankful to its partners for conferring 

such high honors of the company and being a part of its journey. 
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CHAPTER-2 
 

INTRODUCTION 
 

Development of a country depends on the connectivity of various places with 

adequate food Network .Roads are the major channel of transportation for carrying 

goods and passengers.They play a significant role in improving the socio-economic 

standards of a region .Roads constitute the most important mode of communication in 

areas where railways have not developed much and form the basic infra-structure for 

the development and economic growth of the country .The benefits from the 

investment in road sector are indirect, long-term and not immediately visible. Roads 

are important assets for any nation. However, merely creating these assets is not 

enough, it has to be planned carefully and a pavement which is not designed properly 

deteriorates fast .India is a large country having huge resource of materials .If these 

local materials are used properly, the cost of construction can be reduced. There are 

various type of pavements which differ in their suitability in different environments 

.Each type of pavement has its own merits and demerits .Despite a large number of 

seminars and conference ,still in India, 98% roads are having flexible pavements. A 

lot of research has been made on use of Waste materials but the role of these materials 

is still limited .So there is need to take a holistic approach and mark the areas where 

these are most suitable. 

 
India has one of the largest road networks in the world (over 3 million km at 

present).For the purpose of management and administration, roads in India are 

divided into the following five categories: 

 

1. National Highways (NH) 

2. State Highways (SH) 

3. Major District Roads (MDR) 

4. Other District Roads (ODR) 

5. Village Roads (VR) 

 

2.1 What is road or pavement? 
 

Pavement or Road is an open, generally public way for the passage of vehicles, 
people, and animals. 
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Pavement is finished with a hard smooth surface. It helped make them durable and 
able to withstand traffic and the environment. They have a life span of between 20 - 
30 years. 
 
Road pavement deteriorate over time due to - 

 The impact of traffic, particularly heavy vehicles. 
 Environmental factors such as weather, pollution. 

 

2.1.1 Purpose 
 
Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 
 

2.1.2 Functions 
 

 One of the primary functions is load distribution. It can be characterized by the 
tire loads,tire configuration, repetition of loads, and distribution of traffic 
across the pavement, and vehicle speed. 

 Pavement material and geometric design can affect quick and efficient 
drainage. These eliminating moisture problems and pounding (puddles). 
Drainage system such as mud consists of: 

 

 Surface drainage: Removing all water present on the pavement surface, 
sloping, Chambers and kerbs. 

 

  Subsurface drainage: Removing water that seep into or is contained in the 
underlying sub-grade. 

 

2.2 Types of pavements 
There are various types of pavements depending upon the materials used; a briefs 
description of all types is given here- 
 

2.2.1 Flexible pavements 
Bitumen has been widely used in the construction of flexible pavements for a long 
time. This is the most convenient and simple type of construction. The cost of 
construction of single lane bituminous pavement varies from 20 to 30 lakhs per km in 
plain areas. In some applications, however, the performance of conventional bitumen 
may not be considered satisfactory because of the following reasons. 
 

 In summer season, due to high temperature, bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 

 
 In winter season, due to low temperature, the bitumen becomes brittle 

resulting in cracking and  unevenness which makes  the pavement  unsuitable 
for use. 
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 In rainy season, water enters the pavement resulting into pot holes and 

sometimes total removal of bituminous layer. 
 

 In hilly areas, due to sub-zero temperature, the freeze thaw and have cycle 
takes place. Due to freezing and melting of ice in bituminous voids, volume 
expansion and contraction occur. This leads to pavement failure. 

 
 The cost of bitumen has been rising continuously. In near future, there will be 

scarcity of bitumen and it will be impossible to procure bitumen at very high 
costs. 

 

2.2.2 Rigid pavements 
 

Rigid pavement, though costly in initial investment, are cheap in long run because of 
low maintenance costs. There are various merits in the use of rigid pavements 
(Concrete pavements) are summarized below: 
 

 Bitumen is derived from petroleum crude, which is in short supply globally 
and the price of which has been rising steeply. India imports nearly 70% of the 
petroleum crude. The demand for bitumen in the coming years is likely to 
grow steeply, far outstripping the availability. Hence it will be in India's 
interest to explore alternative binders. Cement is available in sufficient 
quantity in India, and its availability in the future is also assured.Thus cement 
concrete roads should be the obvious choice in future road programs. 

 Besides the easy available of cement, concrete roads have a long life and are 
practically maintenance-free. 

 Another major advantage of concrete roads is the savings in fuel by 
commercial vehicles to an extent of 14-20%. The fuel savings themselves can 
support a large program of concreting. 

 Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made. 

 Concrete roads can withstand extreme weather conditions - wide ranging 
temperatures,heavy rainfall and water logging. 

 Though cement concrete roads may cost slightly more than a flexible 
pavement initially,they are economical when whole-life-costing is considered. 

 Reduction in the cost of concrete pavements can be brought about by 
developing semi-self- compacting concrete techniques and the use of closely 
spaced thin joints. R&D efforts should be initiated in this area. 
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CHAPTER-3 
 

TRAINING EXPERIENCE IN HIGHWAY 
CONSTRUCTION 

 

 
 
3.1 HIGHWAY CONSTRUCTION 
 

 
 3.1.1 Preparation of the existing base course layer 
The existing surface is prepared by removing the pot holes or rust if any. The 
irregularities are filled in with premix chippings at least a week before laying surface 
course. If the existing pavement is extremely way, a bituminous leveling course of 
adequate thickness is provided to lay a bituminous concrete surface course on a binder 
course instead of directly laying it on a WBM. 
 
 
 
 
 
                                

 
 
 

 
                                                                  
 

                                                                        Fig. 3.1 Existing base course layer 
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                                           CHAPTER-4 
                SUBGRADE AND PAVEMENT LAYERS 
 
 
 

 All sub grade material must be free from vegetable matter. 
 The sub grade must be shaped to the required profile. 
 The sub grade should be of an appropriate material and at moisture content 

that it can be compacted to form a stable layer, for the full width of the 
embankment. 

 Three tests to check the compaction for each 1,000 square meters should be 
completed .If the results show the required density is not achieved further 
compaction is necessary. 

 When specified, sub grade drains should be constructed to the edge of the 
            embankment. 

 The compacted sub grade layer requires to be approved with any soft areas. 
 
Being rectified, before work can start on the pavement .The sub grade is the layer of 
embankment immediately below the pavement. This may be undisturbed local 
material or may be soil excavated elsewhere and placed as fill. In either case it has to 
be prepared to give added strength. 
 
The sub grade must be prepared over the full width of the embankment, including the 
shoulders. This is generally carried out in lengths of greater than 100 meters. In some 
cases to maintain traffic, part width working may be necessary. If this is the case it is 
vital that the full width of the embankment meets the sub grade material and 
compaction requirements. 
 
When the road is to be placed on existing material, this should be fully loosened to a 
depth of 150 mm below the sub grade level. Any lumps should be removed or broken 
up to be less than 50 mm in size. 
 
The sub grade must be compacted uniformly by use of adequate and appropriate 
compaction equipment. The material should be at moisture content close to optimum 
throughout the layer so that it can be compacted to produce a dense compacted layer. 
Generally the compaction should begin at the outer edges of the embankment and by 
rolling in a longitudinal direction gradually progress towards the centre so that each 
section receives equal compaction. 
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Three compaction tests are required for each 1,000 square meters of sub grade. If the 
test results show that the density is less than that required, further compaction will be 
necessary. After which the density should be rechecked to ensure the required dry 
density has been achieved. 
 
The surface of the finished sub grade must be to the required cross section with a 
tolerance of 20mm above or below the specified level at any point. Typically the sub 
grade should be checked at not greater than 25m intervals, where necessary shorter 
lengths can be checked. There must be no depressions which could form water 
ponding areas in the sub grade. The sub grade layer must be approved before the 
Contractor can start on the construction of the road pavement. Before any shoulder fill 
is placed, all sub grade preparation and sub grade drainage work require to be 
completed. For the shoulder a compaction test must be carried out for every 500 
square meters of finished layer. 
 

PAVEMENT LAYERS 
 

 At least seven days before a proposed materials use a sample of the material 
along with laboratory test results have to be submitted by the contractor to the 
engineer for approval. Fresh approval is required if the material is changed. 

 The material for sub base and base must be graded, with sufficient fines that 
they can be properly compacted. All areas of segregated coarse or fine 
material must be corrected, or removed and replaced with complying material. 

 Continued checks on materials must be carried out throughout the contract 
period. If the materials' tests indicate changes have occurred the contractor and 
the engineer must be immediately informed. 

 The moisture content of the material at the time of compaction must be 
appropriate to produce a dense compacted layer. 

 If a pavement layer, does not conform with the thickness or tolerance required, 
the layer must be corrected. Once the correction is completed the area should 
be re-checked to ensure it conforms to the correct depth, cross fall and degree 
of compaction. 

 Each layer should be tested for compaction (3 tests for each 1000 square mts). 
If the test results show that the required density is not achieved, further 
compaction must be undertaken. 

 Each layer of pavement must be shaped, compacted and approved ahead of the 
            placing of subsequent material. 
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                      Fig 4.1 Layers of pavement 
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                                       CHAPTER-5 
                                       MATERIALS 
 
 
 

5.1 Improved Subgrade: 
 
Material for improved sub grade should be locally available material which is a 
natural or artificial mixture of sand or other mineral aggregate, free from vegetable 
matter. The material should not be greater than 5 mm and should not contain clay or 
soft particles. 
 
 

 
5.2 Sub-Base: 
 
Sub base is the secondary load spreading layer of the pavement. The material should 
be a natural or artificial aggregate (or a combination) with no vegetable matter, soft 
particles or clay. The material requires having varying sizes of material (well graded) 
with sufficient fine material so that it can be compacted to produce a close and tight 
surface texture. The coarse aggregates should not appear particularly flaky or 
elongated. 
 
5.3Aggregate Base: 
 
Aggregate base is the main load spreading layer. It should consist of hard pieces of 
rock, brick or gravel crushed to the required size, and a filler of sand or other fine 
mineral matter. The material must be graded, with sufficient fines so that it can be 
compacted to produce a close and tight surface texture. The materials should not 
contain clay and the coarse aggregate should not appear particularly flaky or 
elongated  provides a comparison between uniform single sized material and well 
graded materials. This illustrates that well graded materials, provided the road is 
adequately rolled, will produce a suitably compacted layer. 
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CHAPTER-6 
                                 Construction Methods of Pavement 
 
The grading and quality of the materials need to be monitored throughout the works. 
Samples of the materials brought to site should be regularly taken for testing (see 
table at back of this report for frequency) to ensure that the materials continue to 
conform with the specification. If the tests indicate changes have occurred the 
contractor is to be notified of the noncompliance and the Engineer must be informed 
immediately. 
 
Each layer needs to be inspected and be acceptable immediately prior to laying the 
next layer. If the previous layer is acceptable material should be spread in layers of 
nearly equal thickness up to 150mm un-compacted thickness. Where sand and 
aggregates are combined together to meet the specified grading, care should be taken 
to prevent separation into fine and coarse parts (segregation). If separation occurs, this 
mother needs to be corrected, or the material should be removed and replaced. 
 
When the shoulder construction is the same as for the road, the material should be 
spread, for the full width of the pavement and shoulders at the same time. 
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                                    Fig 6.1 uniform and graded aggregates 
 
The moisture content at the time of spreading requires being appropriate to produce a 
dense compacted layer. This requires that the material contains moisture content close 
to optimum throughout the layer. Additional water , or time to allow the pavement 
material to dry, prior to, or during compaction may be required. This is the 
contractor's responsibility and no additional payment be made. 
 
After spreading, each layer requires to be compacted with suitable and adequate 
compaction equipment. Rolling should begin from the outer edge of the placed 
material and gradually progress towards the centre, rolling in generally a longitudinal 
direction. However, on super elevated curves, the rolling should begin at the low side 
and progress towards the high side. 
 
Density of the compacted pavement layer must be determined by laboratory personnel 
in accordance with STP with at least three tests being made for each 1,000 square 
meters. If the test results show that the achieved dry density is less than that required. 
further compaction is necessary. After further compaction the layer should be tested 
again to ensure the required density is achieved. Results of all the compaction tests 
should be kept on file as a permanent record. 
 
The level and thickness of each pavement layer should be checked every 20 m. A 
pavement layer, which does not conform to the requirements for that layer (thickness 
or tolerance of surface), must be corrected. This should be done by loosening the 
affected areas, adding or removing materials and re-rolling, mixing and watering, if 
necessary. Once this has been done the area should be checked again to ensure it 
conforms to all the requirements for that pavement layer. 
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Table 6.1.1 Tolerance of Surface and Thickness of Layer 
 

 
 

 
Improved 
Subgrade 

                    
Subbase 
 

         
     Base 
 

 

 
Tolerance 
above or 
below 
proposed 
level. 

 
 

No point more                             
than 20 mm 
above or below 
 

 

 
        
 No point more 
than 15mm 
above or  below 
 
 
 

 
       
 No point more 
 than 10mm 
 above or below 
 
 
 

Thickness 
of 
finished 
layer on 
average 
not less 
than the: 

 
 required 
 thickness 
 

 
 required 
 thickness 
 

 
required  
 thickness 
 

 
No point 
Thinner 
 than :                     
 

 
  20 mm less    
  than the 
  required     
  thickness 

 
  10 mm less 
   than the 
   required 
   thickness 

 
  10mm less 
   than the 
   required  
   thickness 

 
 

When the pavement is spread next to concrete kerbs or gutters, care must be taken not 
to damage them. If they are damaged due to the Contractor's carelessness they should 
be removed and replaced at the Contractor's expense. 
 
At the start of constructing the improved sub grade and sub base layers a field 
compaction trial should be carried out. This is to determine the optimum moisture 
content and the required number of passes of the compaction equipment to comply 
with the specification.This trial should also determine the relationship between the 
loose and compacted thickness to ensure the material placed is adequately compacted 
to the specified density and the finished surface profile complies with the design level 
and permitted tolerances.Provided the method produces satisfactory results it should 
then be used for all subsequent compaction of that material. In this case provided the 
Contractor follows the agreed procedure, the frequency of checking the compacted 
density of the layer may be reduced with the Engineer's approval. 
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CHAPTER-7 
                     BITUMINOUS LAYERS AND MIXES 
 
 

 At least 14 days in advance of a proposed material's use, samples of the 
            material along with laboratory test results should be submitted to the  
            engineer.If approved, the contractor should then carry out trial mixes. 

 The surface upon which the bitumen or bituminous mixture is to be placed 
             must be thoroughly cleaned immediately before the bitumen or mixture is 
             placed. 

 Bituminous materials should be placed only when the surface is dry, when rain 
            does not appear imminent and when the prepared roadbed is in a satisfactory 
            condition. 

 The entire surface to be primed must be covered evenly. Prior to any spraying, 
            the nozzles on the spray bar of the distributor should be checked to ensure that 
            they are all working. Where appropriate the distributor should be calibrated to 
            ensure the required rate of spray is achieved. Depending on the nature of the 
            surface to be primed a light application of water just prior to priming may be 
            beneficial to aid penetration of the bituminous material. 

 No bituminous mixtures should be placed until the prime coat has dried. 
 Tack coat may need to be applied to make the road surface sticky prior to the 

             bituminous carpeting layer being placed. 
 For Primer Seals and Bitumen Surface Treatment the aggregate must be 

            spread and rolled into bitumen immediately after spraying, preferably rolling 
            should be by multi tyre rollers. 

 No dense bituminous surfacing can occur until both the job mix formula and 
            the trial sections have been approved. 

 Thereafter all asphalt work is required to follow the approved Job Mix formula 
            and the procedures established by the approved trials. 

 Each day dense bituminous surfacing is laid, three Marshall Specimens should 
            be prepared and tested (STP 1091010 Samples to be collected from either 
            the plant or the laid mat, as directed by the Engineer. Samples should also be 
            taken each day to determine the mix composition (Extraction of bitumen test 
            and grading, STP. 

 All equipment proposed to be used by the Contractor requires being in good 
            condition and operated by competent and experienced operatives. 

 Dense bituminous surfacing must be thoroughly compacted as soon as the 
             material will support the roller without undue displacement or cracking. 
             Excess use of water on the roller drums is to be avoiding as this cools the 
             asphalt mat. 

 The surface of the mixture after compaction must be close and tight, and free 
             from dragging cracks. Any mixture that is defective should be removed and 
             replaced with fresh hot material, which should be compacted immediately. 
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 After final rolling, samples should be cut from areas of bituminous surfacing 
            for density and thickness measurement at 50m intervals. Where samples have          
            been taken, fresh material must be placed and thoroughly compacted. 
 

7.1 Bituminous Prime Coat: 
 

A bituminous prime coat is a thin layer of bitumen sprayed on to a prepared road 
base.Either MC 30 or MC 70 cut back bitumen should be used, which should be 
sprayed within the temperature range. The prime coat will normally be sprayed from  
a spray bar at the rear of a bitumen distributor, at the rate given in the Contract  
documents. Alternatively the rate can be directed by the Engineer. 

                                        
                                                                             Fig 7.1 bituminous prime coat 
 
 
 
 

It is important that the entire surface is uniformly covered and so prior to starting any 
spraying the nozzles in the spray bar need to be checked to ensure they are working. 
Also the spray bar should be at the correct height, h, and be parallel to the road 
surfaces so that each point of the road is sprayed from three separate jets. As an 
alternative and only generally on small projects the contractor can propose equipment 
and methods (including labor intensive methods). No further bituminous layers must 
be applied until the prime coat has dried, this should occur within 48 hours. 
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7.2Bituminous Tack Coat: 
 

A tack coat is normally applied to make the road surface sticky prior to dense 
bituminous surfacing or carpeting being placed. To ensure this occurs the tack coat 
should therefore only be sprayed immediately before the carpeting is placed. The tack 
coat will normally be applied by bitumen distributor unless labor intensive methods 
are agreed. The tack coat material requires to be uniformly distributed over the 
surface without streaking. 
 
 
 

 
                                                                          Fig 7.2.bituminous tack coat 
 
 
 

7.3Primer Seal: 
 

A primer seal consists of pea gravel material rolled into a cut back bitumen, which has 
been sprayed on to a prepared surface. The Pea gravel should be graded so that 100% 
of the material falls within the size range of 2.4 mm to 6.3 mm. The Pea-gravel must 
be free from any organic matter or clay and should be completely dust free. 
The procedure to be followed is: 

 Cut back bitumen is sprayed on the prepared surface. 
 Screened pea gravel aggregate spread to provide a dense uniform cover one 

stone thick. 
 The aggregate to be rolled into the bitumen immediately using a rubber tyred 

roller for at least 4 passes before the road is opened to traffic. 
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 7.4 Bituminous Surface Treatment: 
 

This surfacing consists of nominal single size aggregate rolled into a bitumen layer. 
which has been sprayed on to a prepared surface. This is often known as a single 
surface dressing. The procedure can be repeated using a smaller single size stone 
rolled into the gaps to promote a good interlock between the layers, this is known as a 
double surface dressing.  
 
The aggregate requires being hard, crushed stone or crushed gravel of uniform 
quality. This should be free from any dust and contain no vegetable matter and should 
not be flaky or elongated. The aggregate must not be used until it appears dry as water 
prevents bitumen adhering effectively to the aggregate. 
 
The rates of bitumen and aggregates may be specified in the contract documents, but 
these are normally established from site trials. The bitumen layer will generally be 
sprayed using a bitumen distributor using the same method. But for small areas hand 
spraying equipment is used. The bitumen should generally be either RC 800 or RC 
3000 cut back bitumen or rapid setting emulsion at the appropriate temperature. 
 
Immediately after the bitumen is sprayed the aggregate should be spread uniformly 
using a mechanical aggregate spreader. At this stage the surface requires to be 
inspected and further aggregate should be placed in any insufficiently covered areas 
by using the spreader or covering by hand methods.Immediately after spreading, the 
aggregate requires to be rolled, preferably with one or more pneumatic tyred rollers. 
An example of a multi tyred roller. 
 
The rolling must be continued, for as long as is necessary to ensure the aggregate is 
firmly embedded into the bitumen. If tyred rollers are not available steel wheeled 
rollers may be permitted. However, in this case the finished surface must be checked 
to ensure that the aggregate is not crushed and is being fully embedded into the 
bitumen. 
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                                                             Fig 7.4 Bituminous surface treatement 
 
 
 
 

7.5 Dense Bituminous Surfacing (Asphalt): 
 
A dense Bituminous Surfacing consists of graded aggregates, including filler, coated 
with bitumen. The material is laid hot and is compacted to form a dense impervious 
layer.The surfacing can either form the road surface or a seal coat can be laid on the 
asphalt.On large contracts the bituminous materials are manufactured, transported and 
placed by plant. On smaller contracts, more labor intensive methods are generally 
used. In either case due to the high cost of the materials, it is vital that the works are 
undertaken to the specified quality. Therefore a job mix should be undertaken 
and the asphalt should be to the thickness and compaction standards as specified. 
 
 

7.5.1 Materials: 
 
Samples of materials proposed to be used with their test results have to be received by 
the engineer at least 14 days before the materials' proposed use. Full requirements for 
materials are given within the Specification. If the materials meet the Specification 
approval should be given by the Engineer) for the contractor to manufacture job 
mixes. 
 
The following points, which relate to materials, should be noted when considering 
whether materials are acceptable: 
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Crushed stone or crushed gravel should be used for the coarse aggregate, that fraction 
larger than 5 mm. The aggregate should be free from vegetable matter and the 
particles should not be soft. flaky or elongated.The fine aggregate, that fraction 
smaller than 5mm, should consist of natural sand, stone screenings, or a combination 
of both. The aggregate should consist of clean angular particles, with the material 
being free from vegetable matter, soft particles and dust. 
 
In order to achieve the specified grading mineral filler may be required. This should 
be either a natural rock dust or a fine mineral matter (Portland cement or hydrated 
lime) and should be dry and free from lumps. 
 
The quality of the materials needs to be regularly checked throughout the duration of 
the contract works. If there appears to be any deterioration the Contractor and the 
engineer should be notified and samples of the materials should be taken and sent for 
testing. 
 

 7.5.2 Asphalt (Plant Method): 
Manufacture, Transportation and Placing: 

 
The Contractor must supply sufficient qualified personnel to ensure the correct 
operation of the asphalt plant and the living of the material. All the equipment 
proposed to be used by the Contractor requires to be in good condition and to be 
operated by competent and experienced  operatives. The Contractor must maintain 
records of batch numbers and the areas that are asphalt paved.  
 
This means if results later indicate that the asphalt did not comply with the 
Specification its location can be identified and if required the material can be 
removed.Trucks for hauling the asphalt must have clean and smooth metal beds. The 
beds should be sprayed with limited amounts of soapy water, thinned fuel oil. Paraffin 
oil, or lime solution to prevent the mixture from sticking to the beds. Each truckload 
should be covered with canvas, or other suitable covering, to protect the asphalt from 
the weather. 
 
Self powered pavers, capable of spreading and finishing to the required cross section 
will normally be used, as shown in Photo 5. Photo 6 shows a truck containing asphalt 
backing up to the paver to deliver the material. The paver must be able to place the 
thickness of material required per square meter. Immediately the mixture has been 
spread and struck off, the surface requires to be checked and any inequalities adjusted.  
 
In irregular sections or small areas where it is impractical to use a paver, hand 
methods can be used. Subject to the approval of the engineer. 
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7.5.3 Rolling: 
 
Due to the quantity produced by asphalt plants and the requirement to achieve 
satisfactory compaction a number of rollers are required. The mixture must be 
thoroughly compacted as soon as the material will support a roller without undoc 
displacement or cracking. Sufficient rollers should be used so as to ensure that the 
required degree of compaction of the asphalt mat (refer to Appendix B) is achieved 
before the temperature falls below 107°C. The first rolling including all joints and 
edges, and the final rolling should be done with a steel wheeled tandem roller, which 
must be able to operate with and without vibration. 
 
For initial rolling, the drive roll should be nearest the paver and the speed of the roller 
should not exceed 4 km/hr. This is illustrated which shows the steel wheeled roller at 
the rear of the paver, with a multi tyre roller rolling previously placed asphalt.The 
second or intermediate rolling should be done with pneumatic tyred rollers (PTR), 
in this case the speed should not exceed 6 km/hr. Rolling should generally start 
longitudinally at the sides and proceed toward the centre of the pavement. 
 
Successive passes of the roller should overlap by at least one half of the width of the 
roller and alternative passes should not stop at the same point. The wheels of rollers 
must be kept properly moistened with sufficient water to prevent adhesion of the 
mixture to the roller. However, excess use of water is to be avoided as this will cool 
the asphalt mat.Also, at no time should rollers be allowed to stand on newly laid 
material, as the surface may deform if this is allowed to occur. 

 
                                                          
 

                                                                           Fig 7.5 bituminous surfacing 
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7.6 Finishing, Compaction and Tolerances: 
 

If more than one layer of asphalt is laid the longitudinal joints in successive courses 
should be staggered by a minimum of 250 mm, with the joint in the top course being 
in the centre of the road. Transverse joints should be staggered by a minimum of 1m. 
Before placing mixtures against them, all contact surfaces of kerbs, gutters, headers, 
manholes etc. should be given a thin uniform coating of hot bitumen. In locations  
 
where the use of rollers adjacent to these fixtures is not possible hot hand or 
mechanical tampers, which will give an equivalent compaction to rollers, should be 
used. After final rolling full depth samples should be cut for each 50m of completed 
surfacing to check the density and the thickness of the layer by an approved coring 
machine. 
 
Where samples have been taken, fresh material must be placed, and thoroughly 
compacted. The density shall not be less than 97% of the Marshall density and the 
thickness of any individual core shall not be less than the specified thickness by more 
than 5 mm. 
 
The average thickness of the mat shall not be less than the specified thickness. After 
compaction the surface of the road should appear to be impervious and to be free from 
any dragging cracks or other surface blemishes. The surface should also be checked at 
intervals not exceeding 10 m by a 3m straight edge and a crown template. 
 
The variation between two contacts should not exceed 5 millimeters. Any asphalt area 
that is defective, including any areas where petroleum products have been dropped or 
spilled, must be removed and replaced with fresh hot mixture. This asphalt requires be 
compacting immediately and re-testing as appropriate. Lastly, ideally sections of the 
newly laid surfacing should be protected from traffic until the mixture has cooled to 
ambient air temperature (about 6 hours). However, in many cases it will not be 
possible to allow all this time to elapse. 
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                                                                            Fig 7.6 surface finishing 
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CHAPTER-8 

                                  CONCRETE PAVEMENT 
 
 

  Key Points: 
 

  At least 14 days before a material is proposed to be used samples of the 
             material along with laboratory test results should be submitted to the  
             engineer.If approved, the Contractor should carry out trial mixes. 

  Until a trial mix for a type of concrete has been approved (by the Engineer),     
 no concrete of that class may be placed in the Works. 

  Continued checks on materials should occur throughout the contract period.  
 If tests indicate changes have occurred the Contractor must be notified and     
 the Engineer informed immediately. Reinforcement must be free from dirt,    
 oil, grease, paint, and loose or thick rust. 

  All reinforcement must be placed, supported and secured at the locations    
 shown on the Drawings prior to any concreting operations, using pre-cast    
 cover blocks. 

  At least 24 hours before any proposed pour the Contractor must provide   
 notification in writing. The reinforcement, materials and equipment must then      
 be checked and the contractor informed of aspects that need to be corrected or   
 rectified. Only after correction should the concrete pour be allow to proceed. 

  Within 20 minutes of the mixing being completed, concrete must reach its   
 final position in the forms. The concrete requires to be place avoid  
segregation of the materials. 

 Concrete must be thoroughly compacted by mechanical vibration immediately 
the concrete is placed in the forms. Enough vibrators must be on site for this to 
be achieved. 

 Temperature of concrete at the time of placing shall not exceed 350C. 
 Three concrete cubes or cylinders should be taken for each days casting, or for 

large pores for every 15m concrete placed. The samples should be taken at 
random to ensure all the concrete placed in the works meets the specified 
requirements. 

 All surfaces must be kept thoroughly wet for 7 days after concrete is placed . 
Thereafter the concrete must be watered daily for the following 2 weeks to 
prevent the concrete drying out. 
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8.1Materials: 
 
Samples of materials proposed to be used and their test results have to be received at 
least 14 days before their proposed use. If the samples comply with the Specification 
the Engineer should give his agreement for the Contractor to proceed with test mixes 
and trials. 
 
Full material requirements are given within the Specification for cement, water, and 
aggregates. However, the following site requirements should be noted: 
 
Bagged or bulk cement which has partially set or which contains lumps of caked 
cement must be rejected. The use of cement reclaimed from discarded or used bags is 
not permitted. Any cement stored for a long time needs to be tested before its use. 
 
If accepted by the Engineer river water may be used, however, if the water's 
appearance deteriorates the use of this source of water must be stopped 
Admixtures are only allowed with the written approval of the Engineer. 
 
The coarse aggregate (that larger than 5 mm), with the exception of blinding concrete, 
must consist of hard durable crushed or broken rock. This should be clean, free from 
dust and contain no vegetable matter and should not appear particularly flaky or 
elongated. 
 
The fine aggregate (that smaller than 5mm) should consist of either natural sand or 
fine aggregates. Crushed materials from different sources of supply must not be 
mixed or stored in the same pile, unless this has been approved. 
 
The grading and quality of the aggregates need to be checked throughout the works. 
Samples of the materials brought to site should be taken regularly and tested to ensure 
that the materials continue to meet those specified 
 
Reinforcement needs to be handled and stored to ensure it does not become bent out 
of the desired shape. When it is placed in the works it should be free from dirt, oil, 
grease,paint and loose or thick rust. 
 

8.2Trial Mixes for Concrete: 
 

After the cement and aggregates have been approved the Contractor must carry out 
trial mixes. These must be made in the design proportions to prove and establish the 
workability, strength and water/cement ratio of the concrete. The concrete should be 
made in full scale trials using the same type of plant and equipment, which will be 
used for the Works. 
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Concrete cubes or cylinders should be taken and these should be crushed after 28 days 
to ensure the concrete has reached the required strength. The Contractor is required to 
submit all the relevant information to the Engineer who will approve the mix if he is 
satisfied. 
 
Thereafter no changes in any of the materials or the mix proportions are allowed. If 
any changes occur on site the Contractor must be informed immediately as must also 
the Engineer who may require further trial mixes to be undertaken. Until the trail mix 
for a particular concrete class have been approved, no concrete of that class may be 
placed in the Works. 
 

 8.3 Construction Methods: 
 
The Contractor must maintain an adequate number of trained and experienced 
supervisors at the Site to control the work. A layer of 75mm thickness blinding 
concrete must be provided for all concrete structures. This should be placed on a 
single layer brick flat soling laid directly on the prepared soil. Reinforcement bars 
require be cutting and bending cold to the dimensions on the drawings. The method 
and the equipment the contractor intends to use to bend reinforcement, needs to be 
inspected and, if acceptable, approved. 
 
 Welding of reinforcing steel is not normally accepted and should only occur after 
specific authorization is given:  
 
Cover blocks are required to ensure that the reinforcement is correctly positioned, as 
the use of any small stones or wood blocks within the forms is not allowed. Cover 
blocks should be precast 50mm x 50mm blocks, to ensure 50mm cover or 75mm x 
75mm blocks when the concrete works are below finished ground level. 
unless otherwise indicated on the contract drawings. The maximum size of aggregate 
should be 6mm and a mix proportion of one part of cement to 2 parts of sand by 
weight should be used Wire requires to be cast into the blocks so that they can be tied 
to the reinforcement. The blocks should also be fixed so that they will not overturn 
when the concrete is placed. 
 
Changes in sizes of reinforcement bars to that shown on the drawings are only 
permitted if specific authorization is given. If bars are substituted they must have a 
cross sectional area equal, or greater to the design area. If the Contractor wishes to use 
more splices than are indicated and/or necessary, the Contractor must furnish working 
Drawings for approval. Any such changes of reinforcement that occur will not result 
in any extra payments to the Contractor. At least 24 hours before any concrete pour 
the Contractor needs to inform site staff of the proposed pour in writing. At this stage, 
before the concrete pour can proceed, the following require to be checked. 
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 Whether the reinforcement is placed, supported and secured at locations. 
 Whether the inside of the form is thoroughly clean and there is no debris. 
 Whether the forms are rigid enough to maintain the concrete in position and 

any voids/gaps are filled. 
 Whether the forms are of an appropriate material to produce an acceptable 

finish. 
 Whether all the materials required are on site for the completion of the 

concrete pour (unless concrete manufactured elsewhere). 
 Whether there are sufficient vibrators and mixers on site, which are all in 

working condition. 
 
If any items above are not ready the contractor should be informed of the measures 
which must be taken before the concrete pour can proceed. Once all the conditions are 
satisfied then approval for the concrete pour to proceed can be given. 
 
The correct volume of materials (cement, aggregates and water) to comply with the 
approved job mix must be used for each batch of concrete. The usual method of 
controlling the quantity added is to construct measuring boxes, or other types of 
containers, which will provide the appropriate volume of materials for one bag of 
cement. Concrete must reach its final position in the forms within 20 minutes of 
mixing. 
 
The concrete must be placed in a manner, which avoids materials separating, and 
which ensures there is no movement of the reinforcement within the forms. When 
the concrete is placed it requires to be thoroughly compacted by mechanical 
vibration. The vibrators need to work the concrete around the reinforcement and 
into the corners and angles of the forms. The vibrators must be inserted and 
withdrawn from the concrete slowly at the point the concrete is deposited, 
Sufficient working vibrators must be used to compact all the concrete immediately 
it is placed in the forms. 
 
A working vibrator will visibly affect recently placed concrete at least 450 mm 
from where the vibrator is located. However, vibrators should not be used to move 
concrete around the forms, in this case spades should be used. The vibration 
should last long enough to thoroughly compact the concrete, but should not 
continue so as to cause segregation. Any grout loss from the forms should be 
immediately stopped. At least one slump test for every 25m of concrete placed 
should be carried out. 
 
Normally, unless a different value is indicated on the drawings or in the documents, 
the slump should not be greater than 75mm. Examples of slump test results are given. 
A minimum of 3 concrete cubes or cylinders should be taken for each day's casting 
but on large concrete pours these should be taken for every 15m of concrete placed. 
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When samples of concrete are taken the slump of the concrete also needs to be 
measured. 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

                                                                       Fig 8.3concrete pavement 
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                                              CHAPTER-9 
                                          CONCRETE WORKS 
 
 

Concrete is a artificial stone composed of cement, sand and metal which sufficient 
water is added sometimes admixtures are used to improve the properties of the 
concrete. The primary operations of concreting are, 
 
1. Batching 
2. Mixing 
3. Transporting 
4. Placing 
5. Curing 
 
 9.1 Batching of concrete 
 

Batching is a process for measuring quantities of cement, fine aggregate, coarse 
aggregate and water etc. and mixing it to the correct proportion, correct method 
should be used for batching ingredients of concrete. 
 
There are two types of batching method. 
 

 Volume batching method 
 Weight batching method  
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                                                         Fig 9.1 batching plant 
 

 
 

9.1.1Mixing of concrete 
 

The cement, sand and aggregates are mixed thoroughly such that the ingredients are 
uniformly distributed in the concrete mass. 
 
There are two types of concrete mixing namely 
 

 Hand Mixing. 
 Machine Mixing (Site observation) 

 

 9.1.2 Transport of concrete 
 

The concrete is laid in its intended place as soon as possible after mixing, and not 
more than 40 minutes should be a loud the times of first wettings and of lying in its 
place. In the work site the transportation was done by using dumpers, wheelbarrows, 
steel pans. Truck mixtures are used to transport ready mix concrete to site and hoist 
and pumping machine are used to transport concrete to upper floors and where truck 
mixtures can't reach easily. Wheel barrows and dumpers are used for handling small 
quantity of concrete and over short distance. 
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Fig 9.1.2 transporting concrete 

 
 
 
 
 
 
 
 
The dumper provides the middle range of capacity (usually 0.5-2.0m3) and it Suitable 
and medium haul lengths. Truck mixer capacities vary with different modes. They are 
lm, 2.5m ,3.0m, 3.5m'. 5.00m & 7.00m sample of M30 piling concrete. 
 
 
 
 

9.2TESTS FOR CONCRETE 
 

 9.2.1 Slump test 
 
This test was done to determine the consistency of fresh concrete and to check its 
uniformity from batch to batch. Apparatus to conduct these tests are A Standard 
Slump Cone 300mm heights with a bottom diameter of 200mm and a top diameter of 
100mm. 
 

 A ruler. 
 A Steel tamping rod 16mm diameter 600mm long 
 A small scoop 
 A waterproof base plate about 450mm Square. 
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PROCEDURE OF CONCRETE SLUMP TEST DONE AT THE SITE 
 

1. The two foot pieces of cone were kept to hold it firmly in place during Steps I 
    through Cone mold was filled 1/3 full by volume with the concrete sample and 
    it was kept for rod with 25 strokes using a round, straight steel rod. 
2. Cone was filled 2/3 fully by volume (half the height) and again it was kept for 25  
    times with rod. 
3. Cone was filled to overflowing and again it was kept for 25 times rod with rod 
    just penetrating into, but not through, the second layer. Again strokes were   
    distributed evenly. 
4. Excess concrete was stroked off from top of cone with the steel rod so the cone was 
    exactly level full. The overflow was cleaned away from the base of the cone mold. 
5. Immediately after completion of Step 4, the operation of raising the mold was 
    performed. 
6. The steel rod was placed horizontally across the inverted mold so the rod was   
    extended over the slump concrete. Immediately the distance from bottom of the   
    steel rod to the original center of the top of the specimen was measured. This  
    distance, to the nearest 6mm, was the slump of the concrete. 
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                                                                         Fig 9.2.1 slump cone test 
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9.2.2 Cube test 
 

This test was done to know the concrete compressive strength. For this purpose, either 
concrete cube or cylinder specimens are tested in the laboratory. In our site cube was 
used. Three concrete specimens were made and cured for 7, 14, 28 days at site and 
then sent to laboratory for testing. 
 
By this single test one judge that whether Concreting has been done properly or not. 
For cube test two types of specimens either cubes of 15 cm x15 cm x 15 cm or 10cm 
x 10 cm x 10 cm depending upon the size of aggregate are used. At the site, cubical 
mould of size 15 cm x 15 cm x 15 cm are used. 
 
This concrete is poured in the mould and tempered properly so as not to have any 
voids .After 24 hours these moulds are removed and test specimens are put in water 
for curing. The top surface of these specimen should be made even and smooth. This 
is done by putting cement paste and spreading smoothly on whole area of specimen. 
 
These specimens are tested by compression testing machine after 7 days curing for 28 
days curing. Load should be applied gradually at the rate of 140 kg/cm per minute till 
the specimens fails. Load at the failure divided by area of specimen gives the 
compressive strength of concrete. 
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                                                              Fig 9.2.2 cube casting 
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                              CONCRETE CURING 
 
 

Concrete should be protected from 
 
 

 High internal thermal gradients. 
 

 Leaching out by rain and flowing water. 
 

 Low temperature or frost. 
 

 Vibration and impact which may disrupt the concrete and interfere with its 
bond the reinforcement. 

  

Water curing: 
 

 The concrete should be kept constantly wet by ponding or covering or 
sprinklers pipes for a minimum period of 14 days after concreting,except in 
the case of concrete with rapid hardening cement,where it can be reduced to 5 
days.Curing through water shall not be applied on green concrete. 

 The concrete shall be kept constantly wet with a layer of soaking ,congas, 
hessian or similar absorbent material.it is supplied as a while emulsion surface 
which forms a clear film on drying. 

 When first time applied to fresh cementitious surface the emulsion breaks to 
form a continuous , non-penetrating while coating. 

 This dries to form a continuous clear film which provides a barrier to moisture 
loss, ensuring more efficient cement hydration ,improved durability and 
reduced shrinkage. 

 It improves curing of concrete enhance cement hydration and provide a more 
durable concrete. 

 It is water based,so non-flammable. 

 Spray application reduces labour costs and eliminates the need for alternative 
curing system. 
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Fig 10.Curing of cubes 
 
 
 
 

o The compressive strength of cube after 7 days is  : 20N/mm^2 
                                                                              28 days is  : 30N/mm^2 
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CONCLUSION 
 

By this internship program, I came to know the flavor of civil industry and site 
engineering.Dilip Buildcon is really a huge company with efficient employees and 
own machinery. The project on construction of four lane highway between 
Vijayawada and Machilipatnam has been quite challenging and informative. 
 
 The project is very good for learning various aspects of actual design and 
construction of flexible pavement. During project work various aspects of flexible 
pavement have been covered viz. type of survey, traffic forecast, selection of design 
parameters ,construction  methodology, material investigation survey and material 
testing etc. 
 
During site project team got opportunity to visit actual construction and interaction 
with project implementation agencies. Also, problem faced during the actual project 
implementation have been gathered along with the project specific problem solution. 
Overall this industry defined Project remains quite fruitful as final year project 
learning from various phases of this project will be highly useful for the future work 
in this area. 
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ABSTRACT 

 

Roads and highways are important components of infrastructure for any nation. They help in 

transportation of men and material when required. The project we worked in our internship 

programme is expansion works to turn NH-65 into a four-lane driveway between Vijayawada 

and Machilipatnam of length 64.61 km under the company Dilip Build.Con Limited. At present 

time, Ministry of Road transport and Highways (MORTH) specification for road and bridges 

works 2001 edition is used for construction all roads including national highways. During the 

internship we got an opportunity to involve in the Laying of flexible and rigid pavements, 

Construction of flyover and site observation on road construction. From this we are able to know 

how the theoretical concepts are practically implemented through some works like construction 

of slab for underpass, and construction of pre cast girders. 

 

 

 

 

 

 

 

 

 

 

 



1 
 

CHAPTER-1 
DILIP BUILDCON LTD : AN OVERVIEW 

 
 
 
 

VISION 
 

To deliver the best solutions to clients,provide complete transparency to DBL stake 
holders and broaden activity base by diversifying into other infrastructure disciplines 
so as to sustain a healthy growth rate. 
 

Mission 
 

To create a fair and courteous environment for clients, employees, vendors , as well as 
the society. 
 

Services 
 

 Roads and highways 
 Irrigation 

 Urban development 

 Mining 
 
 

 About 
 

From humble beginnings in 1987 to a road focused ENGINEERING 

characterized by hard work, respect for relationships, and a drive to excel in anything 

they take up. They have upheld the tradition of giving their best to all projects since 

-centric delivery, execution prowess and commitment to 

innovation have set the stage for the next phase of growth. 

DBL is proud to be recognized by global partners, industry bodies and publications. 

The company's track record in quality has been bolstered by its association with the 

best globally. The spate of awards DBL has received is a testament to its quality work 

and exceptional industry reputation. DBL is thankful to its partners for conferring 

such high honors on the company and being a part of its journey. 
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1.2.1 Inspirational leadership 

 

 

 

 

 

Mr. Dilip Suryavanshi is Chairman & Managing Director at Dilip Buildcon Ltd. He 

has over 36 years of experience in the business of construction. He has been a 

Director of the Company since incorporation. Prior to the formation of the Company, 

he was a sole proprietor of Dilip Builders. He was also the President of the Madhya 

Pradesh Builders Association. Under his leadership, Company has achieved various 

millstones with focus on continuous innovation and relentless pursuit of growth and 

excellence, the company has set its sight on becoming the largest road-focused EPC 

player in the country and started pursuing bigger projects across the country. He holds 

Jabalpur; is a first-generation industrialist. 

 

Fig 1.2 Chairmen of DBL 
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Fig 1.3 Executive director 

 

 

Mr. Devendra Jain is Executive Director & Chief Executive Officer of the Company. 

He joined Dilip Builders in 1995 as a fresh engineering graduate. His dedication and 

passion towards infrastructure saw him rise through the ranks, along with helping the 

company scale new heights. His capability of project monitoring and controls with 

remarkable execution has set new benchmarks in the industry. Adoption of newer 

technology and innovative thinking has helped to complete projects before time and 

with high quality o

Vikram University, Ujjain and has over 21 years of experience in the field of 

construction. 

1.2.2 Iconic Projects:  

1.2.2.1 Zuari Bridge 

Zuari cable stayed bridge is a high demand project as the existing bridge in Zuari 

River connecting Panjim and Mangalore does not cater to heavy vehicle movements 

due to its poor condition. 

Construction of the Zuari cable stayed bridge includes building a bridge across the 

river Zuari on NH-17/ NH 66 on Panjim  Mangalore section in the State of Goa. The 

Zuari cable stayed bridge is 640m long with central navigational span of 360m and 

end span on both sides of 140m. This makes the bridge the 2nd longest and widest 
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cable stay bridge in India. A tourist observatory and restaurant at the 110m high tower 

is planned on the bridge. 

Zuari cable stayed bridge has 8 (4+4) lanes with 27m wide dual carriageways and a 

centre median of 10.7m. Bridge deck is of composite structure (steel structure and 

concrete) with a temporary steel walkway connecting both sides of embankments and 

pylon foundation locations for construction logistics. The bridge deck is fabricated at 

site using high tech robotic welding equipment. It is transported by barge into the 

river, where it is lifted and erected by lifting frames. 

1.2.2.2 Mohanpura Major Multipurpose Projects 

The Mohanpura Major Multipurpose project is planned across Newaj River in 

Rajgarh District of M. P. intercepting 3825 km2 of basin area. The project envisages 

construction of a 47.90 m high and 2640 m long composite dam across Newaj River 

near village Banskhedi in district Rajgarh, Madhya Pradesh. 

The total submergence area is 7056 ha of land. The gross and live storage of the 

project is 539.42 MCM and 616.27 MCM. The catchment area of the project is 3726 

sq. km. Water requirement from the dam is assessed as 352.834 MCM for irrigation, 

20 MCM for drinking water and 60 MCM for industrial use. 

1.2.2.3 Vijayawada - Machilipatnam 

Awarded by the NHAI in 2016 to DBL, Vijayawada - Machilipatnam is an EPC 

project for constructing a 64.61 km 4 lane highway. The project value is INR 740 cr 

and is scheduled to be completed in 2018.  

1.2.3 Strengths: 

1.2.3.1 Commitment: 

For more than two decades, DBL has shown passionate commitment to support a 

culture of safety, environmental sustainability and a high-quality execution. Their will 

to deliver only the best to all their stakeholders, drives everything they do. 
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1.2.3.2 Workforce: 

With over 27,000 employees in-house, DBL is the largest employer in the Indian EPC 

sector. They hire and train employees and give them retainment benefits, in-turn, the 

employees take ownership of their work and execute it to perfection. 

1.2.3.3Quality 

The quality DBL delivers, speaks its stories at lengths. Each of their projects go 

get nothing but the best. 

1.2.3.3 Innovation 

innovative initiatives and using old technology in new ways. This openness has set 

them apart in the industry. 

 

1.2.4 Awards & Reorganization: 

DBL is proud to be recognized by global partners, industry bodies and publications. 

its association with the 

best globally. The spate of awards DBL has received is a testament to its quality work 

and exceptional industry reputation. DBL is thankful to its partners for conferring 

such high honors of the company and being a part of its journey. 
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CHAPTER-2 
 

INTRODUCTION 
 

Development of a country depends on the connectivity of various places with 

adequate food Network .Roads are the major channel of transportation for carrying 

goods and passengers.They play a significant role in improving the socio-economic 

standards of a region .Roads constitute the most important mode of communication in 

areas where railways have not developed much and form the basic infra-structure for 

the development and economic growth of the country .The benefits from the 

investment in road sector are indirect, long-term and not immediately visible. Roads 

are important assets for any nation. However, merely creating these assets is not 

enough, it has to be planned carefully and a pavement which is not designed properly 

deteriorates fast .India is a large country having huge resource of materials .If these 

local materials are used properly, the cost of construction can be reduced. There are 

various type of pavements which differ in their suitability in different environments 

.Each type of pavement has its own merits and demerits .Despite a large number of 

seminars and conference ,still in India, 98% roads are having flexible pavements. A 

lot of research has been made on use of Waste materials but the role of these materials 

is still limited .So there is need to take a holistic approach and mark the areas where 

these are most suitable. 

 
India has one of the largest road networks in the world (over 3 million km at 

present).For the purpose of management and administration, roads in India are 

divided into the following five categories: 

 

1. National Highways (NH) 

2. State Highways (SH) 

3. Major District Roads (MDR) 

4. Other District Roads (ODR) 

5. Village Roads (VR) 

 

2.1 What is road or pavement? 
 

Pavement or Road is an open, generally public way for the passage of vehicles, 
people, and animals. 
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Pavement is finished with a hard smooth surface. It helped make them durable and 
able to withstand traffic and the environment. They have a life span of between 20 - 
30 years. 
 
Road pavement deteriorate over time due to - 

 The impact of traffic, particularly heavy vehicles. 
 Environmental factors such as weather, pollution. 

 

2.1.1 Purpose 
 
Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 
 

2.1.2 Functions 
 

 One of the primary functions is load distribution. It can be characterized by the 
tire loads,tire configuration, repetition of loads, and distribution of traffic 
across the pavement, and vehicle speed. 

 Pavement material and geometric design can affect quick and efficient 
drainage. These eliminating moisture problems and pounding (puddles). 
Drainage system such as mud consists of: 

 

 Surface drainage: Removing all water present on the pavement surface, 
sloping, Chambers and kerbs. 

 

  Subsurface drainage: Removing water that seep into or is contained in the 
underlying sub-grade. 

 

2.2 Types of pavements 
There are various types of pavements depending upon the materials used; a briefs 
description of all types is given here- 
 

2.2.1 Flexible pavements 
Bitumen has been widely used in the construction of flexible pavements for a long 
time. This is the most convenient and simple type of construction. The cost of 
construction of single lane bituminous pavement varies from 20 to 30 lakhs per km in 
plain areas. In some applications, however, the performance of conventional bitumen 
may not be considered satisfactory because of the following reasons. 
 

 In summer season, due to high temperature, bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 

 
 In winter season, due to low temperature, the bitumen becomes brittle 

resulting in cracking and  unevenness which makes  the pavement  unsuitable 
for use. 
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 In rainy season, water enters the pavement resulting into pot holes and 

sometimes total removal of bituminous layer. 
 

 In hilly areas, due to sub-zero temperature, the freeze thaw and have cycle 
takes place. Due to freezing and melting of ice in bituminous voids, volume 
expansion and contraction occur. This leads to pavement failure. 

 
 The cost of bitumen has been rising continuously. In near future, there will be 

scarcity of bitumen and it will be impossible to procure bitumen at very high 
costs. 

 

2.2.2 Rigid pavements 
 

Rigid pavement, though costly in initial investment, are cheap in long run because of 
low maintenance costs. There are various merits in the use of rigid pavements 
(Concrete pavements) are summarized below: 
 

 Bitumen is derived from petroleum crude, which is in short supply globally 
and the price of which has been rising steeply. India imports nearly 70% of the 
petroleum crude. The demand for bitumen in the coming years is likely to 
grow steeply, far outstripping the availability. Hence it will be in India's 
interest to explore alternative binders. Cement is available in sufficient 
quantity in India, and its availability in the future is also assured.Thus cement 
concrete roads should be the obvious choice in future road programs. 

 Besides the easy available of cement, concrete roads have a long life and are 
practically maintenance-free. 

 Another major advantage of concrete roads is the savings in fuel by 
commercial vehicles to an extent of 14-20%. The fuel savings themselves can 
support a large program of concreting. 

 Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made. 

 Concrete roads can withstand extreme weather conditions - wide ranging 
temperatures,heavy rainfall and water logging. 

 Though cement concrete roads may cost slightly more than a flexible 
pavement initially,they are economical when whole-life-costing is considered. 

 Reduction in the cost of concrete pavements can be brought about by 
developing semi-self- compacting concrete techniques and the use of closely 
spaced thin joints. R&D efforts should be initiated in this area. 
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CHAPTER-3 
 

TRAINING EXPERIENCE IN HIGHWAY 
CONSTRUCTION 

 

 
 
3.1 HIGHWAY CONSTRUCTION 
 

 
 3.1.1 Preparation of the existing base course layer 
The existing surface is prepared by removing the pot holes or rust if any. The 
irregularities are filled in with premix chippings at least a week before laying surface 
course. If the existing pavement is extremely way, a bituminous leveling course of 
adequate thickness is provided to lay a bituminous concrete surface course on a binder 
course instead of directly laying it on a WBM. 
 
 
 
 
 
                                

 
 
 

 
                                                                  
 

                                                                        Fig. 3.1 Existing base course layer 
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                                           CHAPTER-4 
                SUBGRADE AND PAVEMENT LAYERS 
 
 
 

 All sub grade material must be free from vegetable matter. 
 The sub grade must be shaped to the required profile. 
 The sub grade should be of an appropriate material and at moisture content 

that it can be compacted to form a stable layer, for the full width of the 
embankment. 

 Three tests to check the compaction for each 1,000 square meters should be 
completed .If the results show the required density is not achieved further 
compaction is necessary. 

 When specified, sub grade drains should be constructed to the edge of the 
            embankment. 

 The compacted sub grade layer requires to be approved with any soft areas. 
 
Being rectified, before work can start on the pavement .The sub grade is the layer of 
embankment immediately below the pavement. This may be undisturbed local 
material or may be soil excavated elsewhere and placed as fill. In either case it has to 
be prepared to give added strength. 
 
The sub grade must be prepared over the full width of the embankment, including the 
shoulders. This is generally carried out in lengths of greater than 100 meters. In some 
cases to maintain traffic, part width working may be necessary. If this is the case it is 
vital that the full width of the embankment meets the sub grade material and 
compaction requirements. 
 
When the road is to be placed on existing material, this should be fully loosened to a 
depth of 150 mm below the sub grade level. Any lumps should be removed or broken 
up to be less than 50 mm in size. 
 
The sub grade must be compacted uniformly by use of adequate and appropriate 
compaction equipment. The material should be at moisture content close to optimum 
throughout the layer so that it can be compacted to produce a dense compacted layer. 
Generally the compaction should begin at the outer edges of the embankment and by 
rolling in a longitudinal direction gradually progress towards the centre so that each 
section receives equal compaction. 
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Three compaction tests are required for each 1,000 square meters of sub grade. If the 
test results show that the density is less than that required, further compaction will be 
necessary. After which the density should be rechecked to ensure the required dry 
density has been achieved. 
 
The surface of the finished sub grade must be to the required cross section with a 
tolerance of 20mm above or below the specified level at any point. Typically the sub 
grade should be checked at not greater than 25m intervals, where necessary shorter 
lengths can be checked. There must be no depressions which could form water 
ponding areas in the sub grade. The sub grade layer must be approved before the 
Contractor can start on the construction of the road pavement. Before any shoulder fill 
is placed, all sub grade preparation and sub grade drainage work require to be 
completed. For the shoulder a compaction test must be carried out for every 500 
square meters of finished layer. 
 

PAVEMENT LAYERS 
 

 At least seven days before a proposed materials use a sample of the material 
along with laboratory test results have to be submitted by the contractor to the 
engineer for approval. Fresh approval is required if the material is changed. 

 The material for sub base and base must be graded, with sufficient fines that 
they can be properly compacted. All areas of segregated coarse or fine 
material must be corrected, or removed and replaced with complying material. 

 Continued checks on materials must be carried out throughout the contract 
period. If the materials' tests indicate changes have occurred the contractor and 
the engineer must be immediately informed. 

 The moisture content of the material at the time of compaction must be 
appropriate to produce a dense compacted layer. 

 If a pavement layer, does not conform with the thickness or tolerance required, 
the layer must be corrected. Once the correction is completed the area should 
be re-checked to ensure it conforms to the correct depth, cross fall and degree 
of compaction. 

 Each layer should be tested for compaction (3 tests for each 1000 square mts). 
If the test results show that the required density is not achieved, further 
compaction must be undertaken. 

 Each layer of pavement must be shaped, compacted and approved ahead of the 
            placing of subsequent material. 
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                      Fig 4.1 Layers of pavement 
 
 
 
 

 
 



13 
 

 
 
 
                                       CHAPTER-5 
                                       MATERIALS 
 
 
 

5.1 Improved Subgrade: 
 
Material for improved sub grade should be locally available material which is a 
natural or artificial mixture of sand or other mineral aggregate, free from vegetable 
matter. The material should not be greater than 5 mm and should not contain clay or 
soft particles. 
 
 

 
5.2 Sub-Base: 
 
Sub base is the secondary load spreading layer of the pavement. The material should 
be a natural or artificial aggregate (or a combination) with no vegetable matter, soft 
particles or clay. The material requires having varying sizes of material (well graded) 
with sufficient fine material so that it can be compacted to produce a close and tight 
surface texture. The coarse aggregates should not appear particularly flaky or 
elongated. 
 
5.3Aggregate Base: 
 
Aggregate base is the main load spreading layer. It should consist of hard pieces of 
rock, brick or gravel crushed to the required size, and a filler of sand or other fine 
mineral matter. The material must be graded, with sufficient fines so that it can be 
compacted to produce a close and tight surface texture. The materials should not 
contain clay and the coarse aggregate should not appear particularly flaky or 
elongated  provides a comparison between uniform single sized material and well 
graded materials. This illustrates that well graded materials, provided the road is 
adequately rolled, will produce a suitably compacted layer. 
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CHAPTER-6 
                                 Construction Methods of Pavement 
 
The grading and quality of the materials need to be monitored throughout the works. 
Samples of the materials brought to site should be regularly taken for testing (see 
table at back of this report for frequency) to ensure that the materials continue to 
conform with the specification. If the tests indicate changes have occurred the 
contractor is to be notified of the noncompliance and the Engineer must be informed 
immediately. 
 
Each layer needs to be inspected and be acceptable immediately prior to laying the 
next layer. If the previous layer is acceptable material should be spread in layers of 
nearly equal thickness up to 150mm un-compacted thickness. Where sand and 
aggregates are combined together to meet the specified grading, care should be taken 
to prevent separation into fine and coarse parts (segregation). If separation occurs, this 
mother needs to be corrected, or the material should be removed and replaced. 
 
When the shoulder construction is the same as for the road, the material should be 
spread, for the full width of the pavement and shoulders at the same time. 
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                                    Fig 6.1 uniform and graded aggregates 
 
The moisture content at the time of spreading requires being appropriate to produce a 
dense compacted layer. This requires that the material contains moisture content close 
to optimum throughout the layer. Additional water , or time to allow the pavement 
material to dry, prior to, or during compaction may be required. This is the 
contractor's responsibility and no additional payment be made. 
 
After spreading, each layer requires to be compacted with suitable and adequate 
compaction equipment. Rolling should begin from the outer edge of the placed 
material and gradually progress towards the centre, rolling in generally a longitudinal 
direction. However, on super elevated curves, the rolling should begin at the low side 
and progress towards the high side. 
 
Density of the compacted pavement layer must be determined by laboratory personnel 
in accordance with STP with at least three tests being made for each 1,000 square 
meters. If the test results show that the achieved dry density is less than that required. 
further compaction is necessary. After further compaction the layer should be tested 
again to ensure the required density is achieved. Results of all the compaction tests 
should be kept on file as a permanent record. 
 
The level and thickness of each pavement layer should be checked every 20 m. A 
pavement layer, which does not conform to the requirements for that layer (thickness 
or tolerance of surface), must be corrected. This should be done by loosening the 
affected areas, adding or removing materials and re-rolling, mixing and watering, if 
necessary. Once this has been done the area should be checked again to ensure it 
conforms to all the requirements for that pavement layer. 
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Table 6.1.1 Tolerance of Surface and Thickness of Layer 
 

 
 

 
Improved 
Subgrade 

                    
Subbase 
 

         
     Base 
 

 

 
Tolerance 
above or 
below 
proposed 
level. 

 
 

No point more                             
than 20 mm 
above or below 
 

 

 
        
 No point more 
than 15mm 
above or  below 
 
 
 

 
       
 No point more 
 than 10mm 
 above or below 
 
 
 

Thickness 
of 
finished 
layer on 
average 
not less 
than the: 

 
 required 
 thickness 
 

 
 required 
 thickness 
 

 
required  
 thickness 
 

 
No point 
Thinner 
 than :                     
 

 
  20 mm less    
  than the 
  required     
  thickness 

 
  10 mm less 
   than the 
   required 
   thickness 

 
  10mm less 
   than the 
   required  
   thickness 

 
 

When the pavement is spread next to concrete kerbs or gutters, care must be taken not 
to damage them. If they are damaged due to the Contractor's carelessness they should 
be removed and replaced at the Contractor's expense. 
 
At the start of constructing the improved sub grade and sub base layers a field 
compaction trial should be carried out. This is to determine the optimum moisture 
content and the required number of passes of the compaction equipment to comply 
with the specification.This trial should also determine the relationship between the 
loose and compacted thickness to ensure the material placed is adequately compacted 
to the specified density and the finished surface profile complies with the design level 
and permitted tolerances.Provided the method produces satisfactory results it should 
then be used for all subsequent compaction of that material. In this case provided the 
Contractor follows the agreed procedure, the frequency of checking the compacted 
density of the layer may be reduced with the Engineer's approval. 
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CHAPTER-7 
                     BITUMINOUS LAYERS AND MIXES 
 
 

 At least 14 days in advance of a proposed material's use, samples of the 
            material along with laboratory test results should be submitted to the  
            engineer.If approved, the contractor should then carry out trial mixes. 

 The surface upon which the bitumen or bituminous mixture is to be placed 
             must be thoroughly cleaned immediately before the bitumen or mixture is 
             placed. 

 Bituminous materials should be placed only when the surface is dry, when rain 
            does not appear imminent and when the prepared roadbed is in a satisfactory 
            condition. 

 The entire surface to be primed must be covered evenly. Prior to any spraying, 
            the nozzles on the spray bar of the distributor should be checked to ensure that 
            they are all working. Where appropriate the distributor should be calibrated to 
            ensure the required rate of spray is achieved. Depending on the nature of the 
            surface to be primed a light application of water just prior to priming may be 
            beneficial to aid penetration of the bituminous material. 

 No bituminous mixtures should be placed until the prime coat has dried. 
 Tack coat may need to be applied to make the road surface sticky prior to the 

             bituminous carpeting layer being placed. 
 For Primer Seals and Bitumen Surface Treatment the aggregate must be 

            spread and rolled into bitumen immediately after spraying, preferably rolling 
            should be by multi tyre rollers. 

 No dense bituminous surfacing can occur until both the job mix formula and 
            the trial sections have been approved. 

 Thereafter all asphalt work is required to follow the approved Job Mix formula 
            and the procedures established by the approved trials. 

 Each day dense bituminous surfacing is laid, three Marshall Specimens should 
            be prepared and tested (STP 1091010 Samples to be collected from either 
            the plant or the laid mat, as directed by the Engineer. Samples should also be 
            taken each day to determine the mix composition (Extraction of bitumen test 
            and grading, STP. 

 All equipment proposed to be used by the Contractor requires being in good 
            condition and operated by competent and experienced operatives. 

 Dense bituminous surfacing must be thoroughly compacted as soon as the 
             material will support the roller without undue displacement or cracking. 
             Excess use of water on the roller drums is to be avoiding as this cools the 
             asphalt mat. 

 The surface of the mixture after compaction must be close and tight, and free 
             from dragging cracks. Any mixture that is defective should be removed and 
             replaced with fresh hot material, which should be compacted immediately. 
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 After final rolling, samples should be cut from areas of bituminous surfacing 
            for density and thickness measurement at 50m intervals. Where samples have          
            been taken, fresh material must be placed and thoroughly compacted. 
 

7.1 Bituminous Prime Coat: 
 

A bituminous prime coat is a thin layer of bitumen sprayed on to a prepared road 
base.Either MC 30 or MC 70 cut back bitumen should be used, which should be 
sprayed within the temperature range. The prime coat will normally be sprayed from  
a spray bar at the rear of a bitumen distributor, at the rate given in the Contract  
documents. Alternatively the rate can be directed by the Engineer. 

                                        
                                                                             Fig 7.1 bituminous prime coat 
 
 
 
 

It is important that the entire surface is uniformly covered and so prior to starting any 
spraying the nozzles in the spray bar need to be checked to ensure they are working. 
Also the spray bar should be at the correct height, h, and be parallel to the road 
surfaces so that each point of the road is sprayed from three separate jets. As an 
alternative and only generally on small projects the contractor can propose equipment 
and methods (including labor intensive methods). No further bituminous layers must 
be applied until the prime coat has dried, this should occur within 48 hours. 
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7.2Bituminous Tack Coat: 
 

A tack coat is normally applied to make the road surface sticky prior to dense 
bituminous surfacing or carpeting being placed. To ensure this occurs the tack coat 
should therefore only be sprayed immediately before the carpeting is placed. The tack 
coat will normally be applied by bitumen distributor unless labor intensive methods 
are agreed. The tack coat material requires to be uniformly distributed over the 
surface without streaking. 
 
 
 

 
                                                                          Fig 7.2.bituminous tack coat 
 
 
 

7.3Primer Seal: 
 

A primer seal consists of pea gravel material rolled into a cut back bitumen, which has 
been sprayed on to a prepared surface. The Pea gravel should be graded so that 100% 
of the material falls within the size range of 2.4 mm to 6.3 mm. The Pea-gravel must 
be free from any organic matter or clay and should be completely dust free. 
The procedure to be followed is: 

 Cut back bitumen is sprayed on the prepared surface. 
 Screened pea gravel aggregate spread to provide a dense uniform cover one 

stone thick. 
 The aggregate to be rolled into the bitumen immediately using a rubber tyred 

roller for at least 4 passes before the road is opened to traffic. 
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 7.4 Bituminous Surface Treatment: 
 

This surfacing consists of nominal single size aggregate rolled into a bitumen layer. 
which has been sprayed on to a prepared surface. This is often known as a single 
surface dressing. The procedure can be repeated using a smaller single size stone 
rolled into the gaps to promote a good interlock between the layers, this is known as a 
double surface dressing.  
 
The aggregate requires being hard, crushed stone or crushed gravel of uniform 
quality. This should be free from any dust and contain no vegetable matter and should 
not be flaky or elongated. The aggregate must not be used until it appears dry as water 
prevents bitumen adhering effectively to the aggregate. 
 
The rates of bitumen and aggregates may be specified in the contract documents, but 
these are normally established from site trials. The bitumen layer will generally be 
sprayed using a bitumen distributor using the same method. But for small areas hand 
spraying equipment is used. The bitumen should generally be either RC 800 or RC 
3000 cut back bitumen or rapid setting emulsion at the appropriate temperature. 
 
Immediately after the bitumen is sprayed the aggregate should be spread uniformly 
using a mechanical aggregate spreader. At this stage the surface requires to be 
inspected and further aggregate should be placed in any insufficiently covered areas 
by using the spreader or covering by hand methods.Immediately after spreading, the 
aggregate requires to be rolled, preferably with one or more pneumatic tyred rollers. 
An example of a multi tyred roller. 
 
The rolling must be continued, for as long as is necessary to ensure the aggregate is 
firmly embedded into the bitumen. If tyred rollers are not available steel wheeled 
rollers may be permitted. However, in this case the finished surface must be checked 
to ensure that the aggregate is not crushed and is being fully embedded into the 
bitumen. 
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                                                             Fig 7.4 Bituminous surface treatement 
 
 
 
 

7.5 Dense Bituminous Surfacing (Asphalt): 
 
A dense Bituminous Surfacing consists of graded aggregates, including filler, coated 
with bitumen. The material is laid hot and is compacted to form a dense impervious 
layer.The surfacing can either form the road surface or a seal coat can be laid on the 
asphalt.On large contracts the bituminous materials are manufactured, transported and 
placed by plant. On smaller contracts, more labor intensive methods are generally 
used. In either case due to the high cost of the materials, it is vital that the works are 
undertaken to the specified quality. Therefore a job mix should be undertaken 
and the asphalt should be to the thickness and compaction standards as specified. 
 
 

7.5.1 Materials: 
 
Samples of materials proposed to be used with their test results have to be received by 
the engineer at least 14 days before the materials' proposed use. Full requirements for 
materials are given within the Specification. If the materials meet the Specification 
approval should be given by the Engineer) for the contractor to manufacture job 
mixes. 
 
The following points, which relate to materials, should be noted when considering 
whether materials are acceptable: 
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Crushed stone or crushed gravel should be used for the coarse aggregate, that fraction 
larger than 5 mm. The aggregate should be free from vegetable matter and the 
particles should not be soft. flaky or elongated.The fine aggregate, that fraction 
smaller than 5mm, should consist of natural sand, stone screenings, or a combination 
of both. The aggregate should consist of clean angular particles, with the material 
being free from vegetable matter, soft particles and dust. 
 
In order to achieve the specified grading mineral filler may be required. This should 
be either a natural rock dust or a fine mineral matter (Portland cement or hydrated 
lime) and should be dry and free from lumps. 
 
The quality of the materials needs to be regularly checked throughout the duration of 
the contract works. If there appears to be any deterioration the Contractor and the 
engineer should be notified and samples of the materials should be taken and sent for 
testing. 
 

 7.5.2 Asphalt (Plant Method): 
Manufacture, Transportation and Placing: 

 
The Contractor must supply sufficient qualified personnel to ensure the correct 
operation of the asphalt plant and the living of the material. All the equipment 
proposed to be used by the Contractor requires to be in good condition and to be 
operated by competent and experienced  operatives. The Contractor must maintain 
records of batch numbers and the areas that are asphalt paved.  
 
This means if results later indicate that the asphalt did not comply with the 
Specification its location can be identified and if required the material can be 
removed.Trucks for hauling the asphalt must have clean and smooth metal beds. The 
beds should be sprayed with limited amounts of soapy water, thinned fuel oil. Paraffin 
oil, or lime solution to prevent the mixture from sticking to the beds. Each truckload 
should be covered with canvas, or other suitable covering, to protect the asphalt from 
the weather. 
 
Self powered pavers, capable of spreading and finishing to the required cross section 
will normally be used, as shown in Photo 5. Photo 6 shows a truck containing asphalt 
backing up to the paver to deliver the material. The paver must be able to place the 
thickness of material required per square meter. Immediately the mixture has been 
spread and struck off, the surface requires to be checked and any inequalities adjusted.  
 
In irregular sections or small areas where it is impractical to use a paver, hand 
methods can be used. Subject to the approval of the engineer. 
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7.5.3 Rolling: 
 
Due to the quantity produced by asphalt plants and the requirement to achieve 
satisfactory compaction a number of rollers are required. The mixture must be 
thoroughly compacted as soon as the material will support a roller without undoc 
displacement or cracking. Sufficient rollers should be used so as to ensure that the 
required degree of compaction of the asphalt mat (refer to Appendix B) is achieved 
before the temperature falls below 107°C. The first rolling including all joints and 
edges, and the final rolling should be done with a steel wheeled tandem roller, which 
must be able to operate with and without vibration. 
 
For initial rolling, the drive roll should be nearest the paver and the speed of the roller 
should not exceed 4 km/hr. This is illustrated which shows the steel wheeled roller at 
the rear of the paver, with a multi tyre roller rolling previously placed asphalt.The 
second or intermediate rolling should be done with pneumatic tyred rollers (PTR), 
in this case the speed should not exceed 6 km/hr. Rolling should generally start 
longitudinally at the sides and proceed toward the centre of the pavement. 
 
Successive passes of the roller should overlap by at least one half of the width of the 
roller and alternative passes should not stop at the same point. The wheels of rollers 
must be kept properly moistened with sufficient water to prevent adhesion of the 
mixture to the roller. However, excess use of water is to be avoided as this will cool 
the asphalt mat.Also, at no time should rollers be allowed to stand on newly laid 
material, as the surface may deform if this is allowed to occur. 

 
                                                          
 

                                                                           Fig 7.5 bituminous surfacing 
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7.6 Finishing, Compaction and Tolerances: 
 

If more than one layer of asphalt is laid the longitudinal joints in successive courses 
should be staggered by a minimum of 250 mm, with the joint in the top course being 
in the centre of the road. Transverse joints should be staggered by a minimum of 1m. 
Before placing mixtures against them, all contact surfaces of kerbs, gutters, headers, 
manholes etc. should be given a thin uniform coating of hot bitumen. In locations  
 
where the use of rollers adjacent to these fixtures is not possible hot hand or 
mechanical tampers, which will give an equivalent compaction to rollers, should be 
used. After final rolling full depth samples should be cut for each 50m of completed 
surfacing to check the density and the thickness of the layer by an approved coring 
machine. 
 
Where samples have been taken, fresh material must be placed, and thoroughly 
compacted. The density shall not be less than 97% of the Marshall density and the 
thickness of any individual core shall not be less than the specified thickness by more 
than 5 mm. 
 
The average thickness of the mat shall not be less than the specified thickness. After 
compaction the surface of the road should appear to be impervious and to be free from 
any dragging cracks or other surface blemishes. The surface should also be checked at 
intervals not exceeding 10 m by a 3m straight edge and a crown template. 
 
The variation between two contacts should not exceed 5 millimeters. Any asphalt area 
that is defective, including any areas where petroleum products have been dropped or 
spilled, must be removed and replaced with fresh hot mixture. This asphalt requires be 
compacting immediately and re-testing as appropriate. Lastly, ideally sections of the 
newly laid surfacing should be protected from traffic until the mixture has cooled to 
ambient air temperature (about 6 hours). However, in many cases it will not be 
possible to 
allow all this time to elapse. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



25 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

                                                                            Fig 7.6 surface finishing 
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CHAPTER-8 

                                  CONCRETE PAVEMENT 
 
 

  Key Points: 
 

  At least 14 days before a material is proposed to be used samples of the 
             material along with laboratory test results should be submitted to the  
             engineer.If approved, the Contractor should carry out trial mixes. 

  Until a trial mix for a type of concrete has been approved (by the Engineer),     
 no concrete of that class may be placed in the Works. 

  Continued checks on materials should occur throughout the contract period.  
 If tests indicate changes have occurred the Contractor must be notified and     
 the Engineer informed immediately. Reinforcement must be free from dirt,    
 oil, grease, paint, and loose or thick rust. 

  All reinforcement must be placed, supported and secured at the locations    
 shown on the Drawings prior to any concreting operations, using pre-cast    
 cover blocks. 

  At least 24 hours before any proposed pour the Contractor must provide   
 notification in writing. The reinforcement, materials and equipment must then      
 be checked and the contractor informed of aspects that need to be corrected or   
 rectified. Only after correction should the concrete pour be allow to proceed. 

  Within 20 minutes of the mixing being completed, concrete must reach its   
 final position in the forms. The concrete requires to be place avoid  
segregation of the materials. 

 Concrete must be thoroughly compacted by mechanical vibration immediately 
the concrete is placed in the forms. Enough vibrators must be on site for this to 
be achieved. 

 Temperature of concrete at the time of placing shall not exceed 350C. 
 Three concrete cubes or cylinders should be taken for each days casting, or for 

large pores for every 15m concrete placed. The samples should be taken at 
random to ensure all the concrete placed in the works meets the specified 
requirements. 

 All surfaces must be kept thoroughly wet for 7 days after concrete is placed . 
Thereafter the concrete must be watered daily for the following 2 weeks to 
prevent the concrete drying out. 
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8.1Materials: 
 
Samples of materials proposed to be used and their test results have to be received at 
least 14 days before their proposed use. If the samples comply with the Specification 
the Engineer should give his agreement for the Contractor to proceed with test mixes 
and trials. 
 
Full material requirements are given within the Specification for cement, water, and 
aggregates. However, the following site requirements should be noted: 
 
Bagged or bulk cement which has partially set or which contains lumps of caked 
cement must be rejected. The use of cement reclaimed from discarded or used bags is 
not permitted. Any cement stored for a long time needs to be tested before its use. 
 
If accepted by the Engineer river water may be used, however, if the water's 
appearance deteriorates the use of this source of water must be stopped 
Admixtures are only allowed with the written approval of the Engineer. 
 
The coarse aggregate (that larger than 5 mm), with the exception of blinding concrete, 
must consist of hard durable crushed or broken rock. This should be clean, free from 
dust and contain no vegetable matter and should not appear particularly flaky or 
elongated. 
 
The fine aggregate (that smaller than 5mm) should consist of either natural sand or 
fine aggregates. Crushed materials from different sources of supply must not be 
mixed or stored in the same pile, unless this has been approved. 
 
The grading and quality of the aggregates need to be checked throughout the works. 
Samples of the materials brought to site should be taken regularly and tested to ensure 
that the materials continue to meet those specified 
 
Reinforcement needs to be handled and stored to ensure it does not become bent out 
of the desired shape. When it is placed in the works it should be free from dirt, oil, 
grease,paint and loose or thick rust. 
 

8.2Trial Mixes for Concrete: 
 

After the cement and aggregates have been approved the Contractor must carry out 
trial mixes. These must be made in the design proportions to prove and establish the 
workability, strength and water/cement ratio of the concrete. The concrete should be 
made in full scale trials using the same type of plant and equipment, which will be 
used for the Works. 
 



28 
 

Concrete cubes or cylinders should be taken and these should be crushed after 28 days 
to ensure the concrete has reached the required strength. The Contractor is required to 
submit all the relevant information to the Engineer who will approve the mix if he is 
satisfied. 
 
Thereafter no changes in any of the materials or the mix proportions are allowed. If 
any changes occur on site the Contractor must be informed immediately as must also 
the Engineer who may require further trial mixes to be undertaken. Until the trail mix 
for a particular concrete class have been approved, no concrete of that class may be 
placed in the Works. 
 

 8.3 Construction Methods: 
 
The Contractor must maintain an adequate number of trained and experienced 
supervisors at the Site to control the work. A layer of 75mm thickness blinding 
concrete must be provided for all concrete structures. This should be placed on a 
single layer brick flat soling laid directly on the prepared soil. Reinforcement bars 
require be cutting and bending cold to the dimensions on the drawings. The method 
and the equipment the contractor intends to use to bend reinforcement, needs to be 
inspected and, if acceptable, approved. 
 
 Welding of reinforcing steel is not normally accepted and should only occur after 
specific authorization is given:  
 
Cover blocks are required to ensure that the reinforcement is correctly positioned, as 
the use of any small stones or wood blocks within the forms is not allowed. Cover 
blocks should be precast 50mm x 50mm blocks, to ensure 50mm cover or 75mm x 
75mm blocks when the concrete works are below finished ground level. 
unless otherwise indicated on the contract drawings. The maximum size of aggregate 
should be 6mm and a mix proportion of one part of cement to 2 parts of sand by 
weight should be used Wire requires to be cast into the blocks so that they can be tied 
to the reinforcement. The blocks should also be fixed so that they will not overturn 
when the concrete is placed. 
 
Changes in sizes of reinforcement bars to that shown on the drawings are only 
permitted if specific authorization is given. If bars are substituted they must have a 
cross sectional area equal, or greater to the design area. If the Contractor wishes to use 
more splices than are indicated and/or necessary, the Contractor must furnish working 
Drawings for approval. Any such changes of reinforcement that occur will not result 
in any extra payments to the Contractor. At least 24 hours before any concrete pour 
the Contractor needs to inform site staff of the proposed pour in writing. At this stage, 
before the concrete pour can proceed, the following require to be checked. 
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 Whether the reinforcement is placed, supported and secured at locations. 
 Whether the inside of the form is thoroughly clean and there is no debris. 
 Whether the forms are rigid enough to maintain the concrete in position and 

any voids/gaps are filled. 
 Whether the forms are of an appropriate material to produce an acceptable 

finish. 
 Whether all the materials required are on site for the completion of the 

concrete pour (unless concrete manufactured elsewhere). 
 Whether there are sufficient vibrators and mixers on site, which are all in 

working condition. 
 
If any items above are not ready the contractor should be informed of the measures 
which must be taken before the concrete pour can proceed. Once all the conditions are 
satisfied then approval for the concrete pour to proceed can be given. 
 
The correct volume of materials (cement, aggregates and water) to comply with the 
approved job mix must be used for each batch of concrete. The usual method of 
controlling the quantity added is to construct measuring boxes, or other types of 
containers, which will provide the appropriate volume of materials for one bag of 
cement. Concrete must reach its final position in the forms within 20 minutes of 
mixing. 
 
The concrete must be placed in a manner, which avoids materials separating, and 
which ensures there is no movement of the reinforcement within the forms. When 
the concrete is placed it requires to be thoroughly compacted by mechanical 
vibration. The vibrators need to work the concrete around the reinforcement and 
into the corners and angles of the forms. The vibrators must be inserted and 
withdrawn from the concrete slowly at the point the concrete is deposited, 
Sufficient working vibrators must be used to compact all the concrete immediately 
it is placed in the forms. 
 
A working vibrator will visibly affect recently placed concrete at least 450 mm 
from where the vibrator is located. However, vibrators should not be used to move 
concrete around the forms, in this case spades should be used. The vibration 
should last long enough to thoroughly compact the concrete, but should not 
continue so as to cause segregation. Any grout loss from the forms should be 
immediately stopped. At least one slump test for every 25m of concrete placed 
should be carried out. 
 
Normally, unless a different value is indicated on the drawings or in the documents, 
the slump should not be greater than 75mm. Examples of slump test results are given. 
A minimum of 3 concrete cubes or cylinders should be taken for each day's casting 
but on large concrete pours these should be taken for every 15m of concrete placed. 



30 
 

When samples of concrete are taken the slump of the concrete also needs to be 
measured. 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

                                                                       Fig 8.3concrete pavement 
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                                              CHAPTER-9 
                                          CONCRETE WORKS 
 
 

Concrete is a artificial stone composed of cement, sand and metal which sufficient 
water is added sometimes admixtures are used to improve the properties of the 
concrete. The primary operations of concreting are, 
 
1. Batching 
2. Mixing 
3. Transporting 
4. Placing 
5. Curing 
 
 9.1 Batching of concrete 
 

Batching is a process for measuring quantities of cement, fine aggregate, coarse 
aggregate and water etc. and mixing it to the correct proportion, correct method 
should be used for batching ingredients of concrete. 
 
There are two types of batching method. 
 

 Volume batching method 
 Weight batching method  
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                                                         Fig 9.1 batching plant 
 

 
 

9.1.1Mixing of concrete 
 

The cement, sand and aggregates are mixed thoroughly such that the ingredients are 
uniformly distributed in the concrete mass. 
 
There are two types of concrete mixing namely 
 

 Hand Mixing. 
 Machine Mixing (Site observation) 

 

 9.1.2 Transport of concrete 
 

The concrete is laid in its intended place as soon as possible after mixing, and not 
more than 40 minutes should be a loud the times of first wettings and of lying in its 
place. In the work site the transportation was done by using dumpers, wheelbarrows, 
steel pans. Truck mixtures are used to transport ready mix concrete to site and hoist 
and pumping machine are used to transport concrete to upper floors and where truck 
mixtures can't reach easily. Wheel barrows and dumpers are used for handling small 
quantity of concrete and over short distance. 
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Fig 9.1.2 transporting concrete 

 
 
 
 
 
 
 
 
The dumper provides the middle range of capacity (usually 0.5-2.0m3) and it Suitable 
and medium haul lengths. Truck mixer capacities vary with different modes. They are 
lm, 2.5m ,3.0m, 3.5m'. 5.00m & 7.00m sample of M30 piling concrete. 
 
 
 
 

9.2TESTS FOR CONCRETE 
 

 9.2.1 Slump test 
 
This test was done to determine the consistency of fresh concrete and to check its 
uniformity from batch to batch. Apparatus to conduct these tests are A Standard 
Slump Cone 300mm heights with a bottom diameter of 200mm and a top diameter of 
100mm. 
 

 A ruler. 
 A Steel tamping rod 16mm diameter 600mm long 
 A small scoop 
 A waterproof base plate about 450mm Square. 
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PROCEDURE OF CONCRETE SLUMP TEST DONE AT THE SITE 
 

1. The two foot pieces of cone were kept to hold it firmly in place during Steps I 
    through Cone mold was filled 1/3 full by volume with the concrete sample and 
    it was kept for rod with 25 strokes using a round, straight steel rod. 
2. Cone was filled 2/3 fully by volume (half the height) and again it was kept for 25  
    times with rod. 
3. Cone was filled to overflowing and again it was kept for 25 times rod with rod 
    just penetrating into, but not through, the second layer. Again strokes were   
    distributed evenly. 
4. Excess concrete was stroked off from top of cone with the steel rod so the cone was 
    exactly level full. The overflow was cleaned away from the base of the cone mold. 
5. Immediately after completion of Step 4, the operation of raising the mold was 
    performed. 
6. The steel rod was placed horizontally across the inverted mold so the rod was   
    extended over the slump concrete. Immediately the distance from bottom of the   
    steel rod to the original center of the top of the specimen was measured. This  
    distance, to the nearest 6mm, was the slump of the concrete. 
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                                                                         Fig 9.2.1 slump cone test 
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9.2.2 Cube test 
 

This test was done to know the concrete compressive strength. For this purpose, either 
concrete cube or cylinder specimens are tested in the laboratory. In our site cube was 
used. Three concrete specimens were made and cured for 7, 14, 28 days at site and 
then sent to laboratory for testing. 
 
By this single test one judge that whether Concreting has been done properly or not. 
For cube test two types of specimens either cubes of 15 cm x15 cm x 15 cm or 10cm 
x 10 cm x 10 cm depending upon the size of aggregate are used. At the site, cubical 
mould of size 15 cm x 15 cm x 15 cm are used. 
 
This concrete is poured in the mould and tempered properly so as not to have any 
voids .After 24 hours these moulds are removed and test specimens are put in water 
for curing. The top surface of these specimen should be made even and smooth. This 
is done by putting cement paste and spreading smoothly on whole area of specimen. 
 
These specimens are tested by compression testing machine after 7 days curing for 28 
days curing. Load should be applied gradually at the rate of 140 kg/cm per minute till 
the specimens fails. Load at the failure divided by area of specimen gives the 
compressive strength of concrete. 
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                                             Fig 9.2.2 cube casting 
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CHAPTER-10 

CONCRETE CURING 
 
 

Concrete should be protected from 
 
 

 High internal thermal gradients. 
 

 Leaching out by rain and flowing water. 
 

 Low temperature or frost. 
 

 Vibration and impact which may disrupt the concrete and interfere with its 
bond the reinforcement. 

  

Water curing: 
 

 The concrete should be kept constantly wet by ponding or covering or 
sprinklers pipes for a minimum period of 14 days after concreting,except in 
the case of concrete with rapid hardening cement,where it can be reduced to 5 
days.Curing through water shall not be applied on green concrete. 

 The concrete shall be kept constantly wet with a layer of soaking ,congas, 
hessian or similar absorbent material.it is supplied as a while emulsion surface 
which forms a clear film on drying. 

 When first time applied to fresh cementitious surface the emulsion breaks to 
form a continuous , non-penetrating while coating. 

 This dries to form a continuous clear film which provides a barrier to moisture 
loss, ensuring more efficient cement hydration ,improved durability and 
reduced shrinkage. 

 It improves curing of concrete enhance cement hydration and provide a more 
durable concrete. 

 It is water based,so non-flammable. 

 Spray application reduces labour costs and eliminates the need for alternative 
curing system. 
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Fig 10.Curing of cubes 
 
 
 
 

o The compressive strength of cube after 7 days is  : 20N/mm^2 
                                                                              28 days is  : 30N/mm^2 

 
 
 
 
 
 
 
 



40 
 

 

CONCLUSION 
 

By this internship program, I came to know the flavor of civil industry and site 
engineering.Dilip Buildcon is really a huge company with efficient employees and 
own machinery. The project on construction of four lane highway between 
Vijayawada and Machilipatnam has been quite challenging and informative. 
 
 The project is very good for learning various aspects of actual design and 
construction of flexible pavement. During project work various aspects of flexible 
pavement have been covered viz. type of survey, traffic forecast, selection of design 
parameters ,construction  methodology, material investigation survey and material 
testing etc. 
 
During site project team got opportunity to visit actual construction and interaction 
with project implementation agencies. Also, problem faced during the actual project 
implementation have been gathered along with the project specific problem solution. 
Overall this industry defined Project remains quite fruitful as final year project 
learning from various phases of this project will be highly useful for the future work 
in this area. 
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ABSTRACT 
 
 

 

 .Development of a country depends on the connectivity of various places with 

adequate road network. Roads are the major channel of transportation for carrying 

goods and passengers. As a part of the curriculum, and for the partial fulfillment 

of the requirements for completion of the engineering degree from gudlavalleru 

engineering college, I (A.RAJESH), underwent an industrial training AT  

PANCHYATI RAJ ENGINEERING DEPARTMENT , bantumilli mandalam 

521324, krishna district .the report consist of inspection of site work and 

procedures used at the site for construction. 
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INTRODUCTION 

 

Development of a country depends on the connectivity of various places with 
adequate road network. Roads are the major channel of transportation for carrying 
goods and passengers. They play a significant role in improving the socio-economic 
standards of a region. Roads constitute the most important mode of communication in 
areas where railways have not developed much and form the basic infra-structure for 
the development and economic growth of the country. 

The benefits from the investment in road sector are indirect, long-term and not 
immediately visible. Roads are important assets for any nation. However, merely 
creating the assets is not enough, it has to be planned carefully and a pavement which 
is designed not properly deteriorates fast. India is a large country having huge 
resource of materials. If these local materials are used properly. The cost of 
construction can be reduced. There are various types of pavements which differ in 
their suitability in different environment. 

Each Type of Pavements has its own merits and demerits. Despite a large number of 
seminars and conference, still in India, 98% roads are having flexible pavements. A 
lot of research has been made on use of waste materials but the role of the material is 
still limited. So there is need to take a holistic approach and mark the areas where 
these are most suitable. India has one of the largest road networks in the world. For 
the purpose of management and administration, 

The National Highways are intended to facilitate medium and long-distance inter-city 
passenger and freight traffic across the country. The state Highways are suspended to 
carry the traffic along major centers within the state. Other District roads and Village 
Roads provide villages accessibility to meet their social needs as also the means to 
transport agriculture produce from village nearby markets. Major District Roads 
provide the secondary function of linkage between main roads and rural roads. 

The Road network in the country is as under 

Point of view geographical and population of the state is the nation's largest state. 
State Industrial, economic and social development of the state and the population of 
each village is absolutely necessary to re-connect to the main roads. In addition to 
state important national roads, state roads and district roads and their proper broad be 
made to improve the quality of traffic point of view is of popular importance. 

                                                                                              
Roads & Buildings Department to build roads and improve connectivity in rural ones, 
Other District Road and State broad and improvement of rural roads and main roads 
narrow construction of zones and depleted bridges and bridges reconstruction of the 



bases are transacted on a priority basis. Also under pradhanmantri Gram Sadak 
Yojana and Prefabricated construction of rural roads linking the work of other district 
roads broad Kilometers the scale bases are edited 

Successful operation of various Schemes for the Roads & Buildings Department 

been different settled. 

Activities by planning, execution, and quality control etc. remove impediments find 
joy in relation to the supervision over the activities are focused. Various schemes 
operated by the Department of the office of the Regional Chief Engineers Office. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Role of our work in construction: 

 

 The role we were assigned during our internship program was Inspection. 

 We were responsible for the inspection of various construction activities 
like proper mixture of ingredients in concrete and the proper work 
procedure   

 Inspection on Construction of C.C Road in Bantumilli village 

    The length of the cc road at Bantumilli village (600m), width (3.5m), 

    depth (6inches) mix proportion used for this road is 1:2:4 .Estimation 

costing 

    Rs. 1.50lakhs/- 

 Inspection on Construction of C.C Road in Arthamuru village 

The length of the cc road at Arthamuru village (800m), width (3.0m), 

depth       (6inches) mix proportion used for this road is 1:3:6 . Estimation 

costing  

    Rs. 1.8lakhs/- 

 

 Inspection on Construction of C.C Road in Satuluru village  

The length of the cc road at Satuluru village (750m), width (3.5m) depth 

(6inches) mix proportion used for this road is 1:2:4 . Estimation costing   

 Rs. 1.65lakhs/- 

 

  



WHAT IS ROAD (OR) PAVEMENT? 

Pavement or Road is an open, generally public way for the passage of vehicles, 
people, and animals. 

Pavement is finished with a hard-smooth surface. It helped make them durable and 
able to withstand traffic and the environment. They have a life span of between 20-30 
years. 

 
Road pavement deteriorate over time due to 

The impact of traffic, particularly heavy vehicles. 

Environmental factors such as weather, pollution. 

 

PURPOSE 

Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 

FUNCTIONS 

One of the primary functions is load distribution. It can be characterized by the tire 
loads, tire configuration, repetition of loads, and distribution of traffic across the 
pavement, and vehicle speed, Pavement material and geometric design can eliminate 
moisture problems such as mud consists of affect quick and efficient drainage. These 
are pounding. Drainage systems 

 

Surface drainage: Removing all water present of the surface, sloping. chambers, and 
kerbs 

Subsurface drainage: Removing water that sleep into or is contained in the 
underlying sub-grade. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                        TYPES OF PAVEMENTS 

 

      There are various types of pavements depending upon the materials used 

 

 

             FLEXIBLE PAVEMENTS 

Bitumen has been widely used in the construction of flexible pavements for a long 
time. This is the most convenient and simple type of construction. The cost of 
construction of single lanc bituminous pavement varies from 20 to 30 lakhs per km in 
plain areas. In some applications, however, the performance of conventional bitumen 
may not be considered satisfactory because of the following reasons 

In summer season, due to high temperature, bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 
In winter season, due to low temperature, the bitumen becomes brittle resulting 
in cracking. raveling and unevenness which makes the pavement unsuitable for 
use. 
In rainy season, water enters the pavement resulting into pot holes and 
sometimes total removal of bituminous layer.                                                                                 
                                                                                                  
In hilly areas, due to sub-zero temperature, the freeze thaw and heave cycle 
takes place. Due to freezing and melting of ice in bituminous voids, volume 
expansion and contraction occur. This leads to pavement failure. 
The cost of bitumen has been rising continuously. In near future, there will be 
scarcity of bitumen and it will be impossible to procure bitumen at very high 
costs. 



 
 
RIGID PAVEMENTS 

Rigid pavements, though costly in initial investment, are cheap in long run because of 
low maintenance costs. There are various merits in the use of rigid pavements are 
summarized below: 

Besides the easy availability of cement, concrete roads have a long life and are 
practically maintenance-free. 
Cement concrete roads save substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made, Concrete roads can 
withstand extreme weather conditions Wide ranging temperature, heavy 
rainfall and water logging. 
Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 
Reduction in the cost of concrete pavements can be brought about by 
developing semi-self-compacting concrete techniques and the use of closely 
spaced thin joints. 

 

TYPES OF CONCRETE PAVEMENTS 

1. PLAIN CONCRETE OR SHORT PAVEMENT SLABS 

This type of pavement consists of successive slabs whose length is limited to about 25 
times the slab thickness. At present it is recommended that the paving slabs not be 
made longer than 5, even if the joints have dowels to transfer the loads. The 
movements as a result of fluctuations in temperature and humidity are concentrated in 
the joints. Normally, these joints are sealed to prevent water from penetrating the road 
structure. The width of the pavement slabs is limited to a maximum of 4.5m.                                                  

2. REINFORCED CONCRETE 

Continuously reinforced concrete Continuously reinforced concrete 
pavements are characterized by the absence of transverse joints and are 
equipped with longitudinal steel reinforcement. The diameter of the reinforcing 
bars is calculated in such a way that cracking can be controlled and that the 
cracks are uniformly distributed (spacing at 1 to 3m). The crack width has to 
remain very small, Le. less than 0.3m 

 Reinforced pavement slabs 

Reinforced concrete pavement slabs are almost never used, expect for inside or 
outside industrial floors that are subjected to large loads or if the number of 
contraction joints has to be limited 

 



Steel fiber concrete 

The use of steel fiber concrete pavements is mainly limited to industrial floors. 
However, in that sector they are used intensively. For road pavements steel fiber 
concrete can be used for thin or very thin slabs or for very specific application. 

MATERIALS USED 

Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction 

Communities around the world rely on concrete as a safe, strong and simple building 
material. It is used in all types of construction; from domestic work to multi-story 
office blocks and shopping complexes. 

Despite the common usage of concrete, few people are aware of the considerations 
involved in designing strong, durable, high quality concrete. 

 
There are mainly three materials used primarily 

Cement  
Sand  
Aggregate 

CEMENT 

Cement is a binder, a substance that sets and hardens independently, and can bind 
other materials together. The word "cement" traces to the Romans, who used the term 
caementicium to describe masonry resembling modem concrete that was made from 
crushed rock with burnt lime as binder. The volcanic ash and pulverized brick 
additives that were added to the burnt lime to obtain a hydraulic binder were later 
referred to as cimentum,cement, and cement. 

Cement used in construction can be characterized as being either Hydraulic or Non 
hydraulic. Hydraulic cement hardens because of hydration, a chemical reaction 
between the anhydrous cement powder and water. Thus, they can harden underwater 
or when constantly exposed to wet weather. The chemical reaction results in hydrates 
that are not very water soluble and so are quite durable in water. Non-hydraulic 
cements do not harden underwater, for example, slaked limes harden by reaction with 
reaction with atmospheric carbon dioxide. 

The most important uses of cement are as an ingredient in the production of water in 
masonry, and of concrete, a combination of cement and an aggregate to form a strong 
building material. 

TYPES OF CEMENT: 

Portland cement 



Portland cement is by far the most common type of cement in general use around the 
world.This cement is made by heating the limestone with small quantities of other 
materials to 1450 ^0in the kiln, in a process known as calculations where by a molecu 
liberated from the calcium carbonate to form calcium oxide or quicklime, which is 
than bended with other materials that have been included the mix. The resulting hard 
substance is called "Clinker is the ground with small amount of gypsum into a powder 
to make "ordinary Portland cement". The most commonly used type of cement. 

Portland cement is a basic ingredient of concrete, mortar and most non-specially 
grout. The most common use for Portland cement is a production of concrete. 
Concrete is a composite material consisting of aggregate cement and water. As a 
construction material, concrete can be cast in almost any shape desired, and once 
harden can become a structural clement. It maybe white or grey. 

Portland fly ash cement 

It contains up to 35% fly ash. The fly ash is Pozzolanic, so that ultimate strength is 
maintained. Because fly ash addition allows lower concrete water content, early 
strength can also be maintained. Where good quality cheap fly ash is available, this 
alternative to ordinary Portland cement. be an economic 

 

Portland Pozzolana Cement 

It includes fly ash cement, since fly ash is pozzolana, but also includes cement made 
from other natural or artificial pozzolans. In countries where volcanic ashes are 
available. 

 

Portland silica fume cement 

Addition of silica fume can yield exceptionally high strengths, and cements containing 
5-20% silica fume are occasionally produced. However, silica fume is more usually 
added to Portland cement at the concrete mixer. 

 
 
 
 

FINE AGGREGATE 

Sand is a naturally occurring granular material composed of finely divided rock und 
mineral particles. The composition of sand is highly variable, depending on the local 
rock sources and conditions, but the most common constituent Of sand in Inland 
continental settings and non tropical coastal settings is silica (silicon dioxide, or 
SiO2), usually in the form of quartz 



The second most common type of sand is calcium carbonate, for example aragonite, 
which has Mostly been created, over the past half billion years. by various forms of 
life, like coral and shellfish. It is, for example, the primary form of sand apparent in 
areas. Where reefs have dominated the ecosystem for millions of years like the 
Caribbean. 

 

COARSE AGGREGATE 

Aggregates are inert granular materials such as sand, gravel, or crushed Stone that, 
along with water and Portland cement, are an essential ingredient in concrete. For a 
good concrete mix, aggregates need to be clean, hard, strong particles free of absorbed 
chemicals or coatings of clay and other fine materials that could cause the 
deterioration of concrete. 

Aggregates, which account for 60 to 75 percent of the total volume of concrete, are 
divided into two distinct categories - fine and coarse. Fine aggregates generally 
consist of natural sand or crushed stone With most particles passing through a 3/8-
inch (9. 5-mm) sieve. Coarse aggregates are any particles greater than 0.19 inch (4.75 
mm), but generally range between 3/8 and inches (9.5 mm to 37.5 mm) in diameter. 
Gravels constitute the majority of coarse aggregate used in concrete with crushed 
stone making up most other remainder. Natural gravel and sand are usually dug or 
dredged from a pity river, Luke, Or seabed. 

Crushed aggregate is produced by crushing quarry rock, boulders, cobbles. or large-
size gravel. Recycled concrete is a viable source of aggregate and has been 
satisfactorily used in granular sub base, soil-cement, and in new concrete. Aggregate 
processing consists of crushing, screening, and washing the aggregate to obtain proper 
cleanliness and gradation. If necessary, a benefaction process such as jigging or heavy 
media separation can be used to upgrade. 

The Once processed, the aggregates are handled and stored in a way that minimizes 
segregation and degradation and prevents contamination. Aggregates strongly and 
economy. 

Consequently, selection of aggregates is an important process. Although some 
variation in aggregate properties is expected, characteristics that are considered when 
selecting aggregate include: 

 

 

 

 

 



PROCEDURE TO CONSTRUCTION OF ROAD 

construction of a cement concrete pavement, various steps are taken as below 

 Survey of proposed work is done by experienced engineers or by any expert of 
survey, site survey includes geographical details, soil properties and site 
investigation 

 After survey- a team of experienced engineers and architecture prepare detailed 
plan of work the help of various software. 

 After that an engineer prepares detailed estimate of proposed work and also 
quired and labor requirements 

 Now excavation is done with the help of automatic machines and then a 
equipment is used to cut nearby trees and root removal process. And after this 
construction of soil sub grade.base course and then construction of concrete 
slab is done. 

 
 
 

Fig. 1.1 cement concrete road construction 
 
 
 
 
 
 
 
 
 

      



    

           

Fig.1.2 Subgrade     Fig.1.2.1 
Subgrade 

 
 
The following points are important for roads without n foundation 

  Drainage of all surface water 

 

 

has to be levelled, it is advisable to do this by using a granular material: either slag or 
coarse aggregate eg, with a grain size 0/20; 

 

 
It must always be avoided that water is sucked from the cement paste into the 
substructure or the base. This can be accomplished by either moderately moistening 
the sub grade, or by applying a plastic sheet on the substructure of the pavement. The 
latter work must be done with care, to prevent the sheet from tearing or being pulled 
loose by the wind 

      
Form work 



Formwork (shuttering) in concrete construction is used as a mould for a structure in 
which fresh concrete is poured only to harden subsequently. 
 
 
 
 

            
                                                               Fig 1.3.1 form work                                     
 
 
 

             
                                                   Fig 1.3.2  form work                      

 

 
                                 

       



MIXING AND TRANSPORT OF CONCRETE 

CONCRETE MIXING PLANT 

The concrete mixing plant must have a sufficient capacity in order to be able to 
continuously supply concrete to the paving machines. The mix constituents and 
admixtures have to be dosed very accurately. The number of aggregate feed bins has 
to equal at least the number of different aggregate fractions. 

The bins shall have raised edges to prevent contamination of the aggregate fractions. 
The equipment for loading the material shall be in good condition and shall have 
sufficient capacity to be able to continuously feed the bins. The bucket of the loaders 
shall not be wider than then bins. The content of the cement silos and the water tank 
are in proportion to the production rates. 

 

Fig. 1.4 Mixing plant 
 
 
For small works, permanent concrete mixing plants are often called on. In that case, 
mixing plants that are inspected and that can deliver Indian quality certification 
concrete should be used. 

Furthermore, it is useful and even essential to have a communication system between 
the concrete mixing plant and the construction site in order to coordinate the batching 
and paving operations 

    

TRANSPORT OF THE CONCRETE MIXING 

Sufficient trucks must be available to continuously supply the paving machines. The 
number depends on the yield at the construction sites the loading capacity of the 
trucks and the cycle time (i.e. the transport time plus the time required to load and 
unload a truck)- The loading capacity and the of truck to be used depend on the nature 
of the work, the haul roads and concrete paving machines, Usually, the specifications 
prescribe that the concrete has to be transported in dump trucks as concrete consists of 



a relatively dry mix having a consistency that makes transport and unloading in truck 
mixers difficult. 

Furthermore, dump trucks can discharge the concrete faster. For small marks and in 
urban areas, the use of truck mixers is increasingly accepted Under these 
circumstances an admixture (ega superplasticizer) can be mixed in just before 
discharging the concrete, 

 

         Fig. 1.5 Transportation of concrete 
 

The necessary measures have to be taken to prevent changes of the water content and 
temperature of the concrete during transport. To this end, the specifications prescribe 
to cover the dump trucks by means of a tarpaulin. 

 

 

   

PLACING THE CONCRETE 

Usually the concrete is placed using slip form paving machines which applies for all 
categories of roads. This equipment meets both the requirements for quality and for 
the envisaged rate of production Conventional concreting trains riding on set up rails, 
are hardly used any more for road works in our country 

 
 
 
For this reason, this manner of execution will not be dealt with here. However, the 
technique of manually placing the concrete using forms is still applied in certain cases, 
such as for the construction of roundabout with a small diameter, at intersections, for 
repair work or when the execution conditions are such that slip form pavers cannot be 



utilized. This occurs increasingly often in urban areas for the construction of 
pavement surfaces of exposed aggregate and possibly colored concrete. 

 

                                                   Fig. 1.6 Placing the concrete 

 
 
 
 
 
 
 
 

Compaction 
 Purpose of compaction is to pull out the air from voids and concrete make 

harden. 
 In site mostly used Mechanical vibrators.  

 
 
 

 
Fig. 1.7.1 Pin vibrator  

 



 
 

     
Fig. 1.7.2 plate vibrator  

 
Finishing of surface 

 Finishing refers to leveling or smoothing the concrete so that the pavement  
surface has the correct profile 

 
 

   
Fig. 1.8.1 Finishing by machine  

 
 

 
 



 
 

Fig. 1.8.2 Finishing by manually 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CURING 

Curing is the process of increasing hydration in cement; after setting the concrete, 
curing process is done till 20 to 25 days. 

There is some method of curing 

Sprinkling of water 

By ponding 

 

 

 

 

      

            Fig. 1.9 Curing 

 
 
 
 
 
OPENING TO TRAFFIC 
 
Usually, a concrete pavement is only opened to traffic 7 days after the concrete has 
been laid and after, in the presence of all parties, any possible cracks have been 
recorded. A concrete pavement of less than 7 days old can be opened to traffic if the 
contractor provides proof that the concrete has reached the minimum compressive 
strength stipulated in the specifications 
 



Presently, special compositions of the concrete mix allow an early opening to traffic, 
ie. 
 
between 24 and 48 hours after placement. These mixes are used, for example, for 
pavement repair works to reduce the nuisance to the public as much as possible. 
 
It is pointless to talk about quality if not all employees, cach at his own level, make a special 
effort to understand the rules of good practice upgrade their know-how and act accordingly. 
                            
 

 
Fig. 2.0 Opening to Traffic 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

CONCLUSION 
 

 It was wonderful learning experience at Bantumilli panchayat raj Department 
and 

      consultants for four weeks internship at Bantumilli. 
 

 I gained  insight regarding almost every aspect of site.  
 

 I got experience about dealing the workers in site. 
 

 I gained  knowledge about the methods of laying cc roads and mix proportions 
and ingredients used in construction of roads. 

 
 I hope this experience will surely help me in my future. 

 
 I would like to thank MR. HARI BABU, AEE who helped us to understand 

the methods in road construction  
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ABSTRACT 
 
 Structural design is the primary aspect of civil engineering. The very basis of 

construction of any building residential house or dams, bridges, culverts, canals 

etc,  is desiging. 

 

 The foremost basic in structural engineering is the design of simple basic 

components and members of a building Slabs, Beams, Columns and Footings. For 

their design an architectural design is prepared using the Auto CAD. In order to 

design them, it is important to first obtain the plan of the particular building that is, 

positioning of the particular rooms such that they serve their respective purpose 

and also suiting to the requirement and comfort of the inhabitants Thereby 

depending on the suitability, plan layout of beams and the position of columns are 

fixed Thereafter, the vertical loads are calculated namely the dead load and live 

load from IS:875. 

 

 In this project, the design of G+3floors Residential building is done 

according to the Indian standards. IS456 has been used for the reinforcement 

design IS875 has been used for the estimation of all the loads on the structure 

vizDead Load, Live Load, and Wind Load. Once the loads are obtained the slabs 

are designed. Designing of slabs depends upon whether it is one way or a two way 

slab, the end conditions and the loading. The footings are designed manually, after 

completion of designing the detailed estimation has to be carried out. 
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                                              CHAPTER 1 

INTRODUCTION 

 

1.1 Location of the Site 

The site was located at sathyanarayanapuram opposite to police station 

Near bhasyam school, Vijayawada, Andhra Pradesh, 520011. 

1.2 Work Area 

1. Studied various execution techniques. 

2. Worked in AutoCAD environment. 

3. Accompanied with Senior Engineer for Site Inspection. 

4. Estimated the all the requirements and their quantities for G+3 

Apartment. 

1.3 Introduction to IS Codes    

 As an Engineer one should have basic knowledge on IS Codes. In this 

internship I have studied the practical applications of IS 456:2000, IS 1343 and 

Code of Practice for Precast Concrete Construction 2003. 

1.4 Work in AutoCAD 

        Now-a-Days AutoCAD is playing a crucial role in presenting a plan, 

elevation and 3D views of a construction. I had drawn a plan of G+3 Residential 

Apartment. 
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1.5 Plan 
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     CHAPTER 2 

                              CONSTRUCTION MATERIALS 

 

2.1 CEMENT 

 Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If 

cement is more than three months old then it should be tested for its strength 

before being taken into use. The Bureau of Indian Standards (BIS) has classified 

OPC in three different grades the classification is mainly based on the 

compressive strength of cement-sand mortar cubes of face area 50 cm2 .The 

grades are 

 33 grade 

 43 grade 

 53 grade 

 In this construction 53 grade of cement is using because of quick gaining 

of strength. 

2.2 READY MIX CONCRETE (RMC) 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps &Boom 

place etc. The concrete admixtures like plasticizers are used to maintain the 

workability of concrete & slump. 

S No Types of Concrete Slump 
1 Concrete for  slabs , beams and walls 110mm 
2 Columns 100 mm 
3 Normal RCC work 100  
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2.3 REINFORCEMENT 

 Steel reinforcements are used generally, in the form of bars of circular 

cross section in concrete structure. Various diameters of Fe 415 grade steel bars 

like 6 mm 8 mm(stirrups), 10 mm, 12 mm, were used in this construction. 

 

Fig 2.1  Steel Reinforcement 

2.4 TERMINOLOGY USED IN REINFORCEMENT 

2.4.1 BAR-BENDING-SCHEDULE 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in 

advance before cutting and bending of rebar. This schedule contains all details 

quantity of steel for total construction. 
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2.4.2 STIRRUPS 

 These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement.  Both ends should be hooked more than 1350. 

 

  

 

Fig 2.2 Stirrups 
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  COVER BLOCKS 
 
These blocks are provided to prevent exposing of reinforcement to outside. 

These are divided blocks between reinforcement and Shuttering.      

               Structural element Cover to reinforcement (in mm) 

Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 

Retaining walls 25mm 

 

 

 

Fig 2.3 Covering Block 
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2.4.3 MESH 

It is used to avoid the cracks between columns, walls and beams.                                                               

 

                                              Fig 2.4 Mesh  
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   CHAPTER 3 

   MACHINES USED IN CONSTRUCTION 

 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which 

the vibrator is visibly effective. Change the location of vibrator frequently to 

distribute equally and compacting the concrete throughout the area.    

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic 

and there shall be at least 200 seconds of vibration per square meter of surface 

of each layers of concrete, computed on the basis of visibly affected radius and 

taking overlap into consideration.  

    



 

9 
 

3.2 WHEEL BARROW 

 Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be 

in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags 

normal mix. It is not only for concrete, but also for bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 
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3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. 

 

Fig 3.3 Excavator (JCB) 
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3.4 RMC TRANSIT MIXER 

A typical concrete mixer uses a revolving drum to mix the components. For 
smaller volume works, portable concrete mixers are often used so that the 
concrete can be made at the construction site, giving the workers ample time to 
use the concrete before it hardens. An alternative to a machine is mixing 
concrete by hand. 

                                        
Fig 3.4 RMC Transit mixer   
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CHAPTER 4 

                               TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length 

of blade from 230 mm to 330 mm. A variety of smaller trowels are used 

repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

 4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 
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  Fig 4.2 Mason Line                 

4.3 STEEL SQUARE 

When constructing a wall we should check the wall by using square if it 

is 90 degrees then than wall is fit and allow to further construction if not 90 

square are used for walls.  

 

4.4 PLUMB BOB 

This is used to measure the weather brick work is perfectly vertical or 

not. If plumb bob touches the wall exactly then construction is ok. It is exactly 

vertical otherwise correction must be done. 

 

                                           Fig 4.3 Plumb Bob 
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4.5 MEASURING TAPES AND RULES 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

 

 4.6 SHUTTERING PLATES 

These plates are present top of the formwork and arranged in a 

continuous manner. Load will be received by these plates and transverse to the 

2/3 and 3/4 Runners .Normally these plates are off two types, they are wooden 

and steel plates and these two types are used based on the load and how much 

load it need to transverse. Wooden plates are cheaper than steel plates   

 

 

Fig 4.4 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden form-work are specially made to 

adjust the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. 

It is especially used for heavy load bearing capacity. It is very simple in 

operation, time and labor saving. They are using two types of prop jacks 3m and 

4m 

 

 

Fig 4.5 Prop Jacks 
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CHAPTER  5 

                      QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

5.1 CEMENT CONSISTENCY TEST 

It is Consistency which will permit a vicat plunger having 10 mm 

diameter and 50 mm length to penetrate to a depth of 33-35 mm from top of the 

mound. Then only it is useful in construction. 

 

                                    Fig 5.1 Cement consistency test 
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5.2 INITIAL & FINAL SETTING TIME 

      Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time 

period between the moments the water is added to the cement to the time at 

which paste has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used 

in reinforced concrete buildings, bridges, pavements &where the soil conditions 

are normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, 

M20, M25, M30 etc., for example in M25, 25 refers compressive strength in 

N/mm2. 

Quantity of Concrete in 
work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 
additional of 50m3 
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Fig 5.2 Compressive testing machine 

5.4 BRICK STRENGTH & DIMENSIONS 

The minimum crushing strength of brick is 3.5N/ mm2. If it is less than 

3.5 N/ mm2, then it is not useful for construction purpose. And the dimensions 

of brick in the construction are 230mmx110mmx70mm and its shape should be 

purely rectangular with sharp edges. 
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                                            CHAPTER 6 

                                            FORMWORK 

 

 Formwork: 

       Vertical or It is a temporary structure which is used as a mould to pour the 

Concrete. It is a horizontal arrangement made to keep concrete in position until 

it gains strength & shape. 

       The desired mould is prepared using steel or iron, and then formwork is 

fixed in position without any gaps to pour the concrete. 

 Shuttering: 

      It is a part of formwork, or you may call it as derivative of formwork. 

Shuttering is a vertical temporary arrangement which is arranged to bring 

Concrete in a desired shape. (Or)Formwork which supports vertical 

arrangement is known as shuttering. 

     In a technical point of view, Formwork for Columns, footings, retaining 

walls is called as a Shuttering. 
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Fig 6.1 Shuttering 

 Centering: 

      Centering is a temporary arrangement & part of formwork which is arranged 
to support horizontal members. 

In a technical point of view, the formwork for floor beams & Slabs is called as a 
Centering. 

 

Fig 6.2 Centering 

 

 Staging: 

      Staging is a temporary member which is used to support formwork (either it 
may be for centering or shuttering). 
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      It is done by props, jacks, H frames, cup lock system, wooden ballies, etc. 

(Refer below image for clear understanding) 

 

Fig 6.3 Staging  

 

 

 Scaffolding: 

Formwork is arranged to support the structural members, whereas 

scaffolding is provided as a workers platform around the building to work at 

heights, Scaffolding is a movable/fixed platform 

 

Fig 6.4 Scaffolding 
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 Shuttering:  

Shuttering or form work is the term used for temporary timber, plywood, 

metal or other material used to provide support to wet concrete mix till it gets 

strength for self support. It provides supports to horizontal, vertical and inclined 

surfaces or also provides support to cast concrete according to required shape 

and size. The form work also produces desired finish concrete surface.    

Generally there are three types of shuttering.  

 Steel Shuttering 

 Wooden Planks Shuttering 

 Temporary Brick Masonry Shuttering. 

 

 Deshuttering: 

Period depends upon the maturity of concrete. So first we've to 

understand about maturity of concrete.Maturity of concrete is defined as the 

product of the time of curing and the atmospheric temperature when curing is 

done. 

Generally, deshuttering period of different parts for Indian conditions as 

per IS456 are given below- 

Conditions: 

 OPC cement is used. 

 Proper curing is done 

 Ambient temperature should not fall below 15 degree calcius. 

 Deshuttering-period: 

 For columns, walls, vertical formworks : 16-24 hrs 
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 Soffit formwork to slabs : 3 days (props to be re fixed after 

removal) 

 Soffit to beams props : 7 days props to re fix after removal. 

 Props to slab Spanning up to 4.50m: 7 days 

 Props to slab Spanning over 4.50m: 14 days 

 Footing: 16-24 hours 

    It might vary with temperature, loading, type of cement used. So it is often 

based on experience and knowledge of a Civil Engineer. 
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    CHAPTER 7  

    SLAB REINFORCEMENT 

 

Slabs are plane structural members whose thickness is small as compared 

to its length and breadth. Slabs are most frequently used as roof coverings and 

floors in various shapes such as square, rectangular, circular, triangular etc, in 

building. Slabs supports mainly transverse loads and transfers them to the 

supports by bending action in one or more directions. Beams or walls are the 

common supports for the slabs. 

Types of Slabs: 

Depending up on the ratio of longer span to short span(ly/lx) the slabs are 

classified in to: 

 One way slab 

 Two way slab 

 One way slab 

Slabs which are supported on all four edges and the ration of longer span 

to the shorter span (ly/lx) are greater than 2 are called as one way slabs. One 

way slabs bends in one direction .i.e. along the shorter span and hence span and 

hence it needs main reinforcement in one 

Direction only (along the shorter span) to resist one way bending 

however minimum Reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly 

and to resist temperature and shrinkage stresses. 
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 Two way slab 

       When the slabs are supported on all the four edges and the ratio of 

longer span to the shorter span (ly/lx) is less than or equal to 2, the slabs 

are likely to bend along the two spans and such slabs are called as two 

way slabs. The load is transferred in both the direction to the four 

supporting edges and hence main reinforcement has to be designed in 

both directions to resist two way bending. 

General Design Requirements for slabs as per IS 456:2000 

 

Fig 7.1 Slab reinforcement 

 



 

26 
 

 

 Main bars: 

The purpose of the main bar is to transfer the bending load developed at 

the bottom of the slab to the beams. It is provide at the shorter span direction. 

Main reinforcement normally used at the bottom of the slab. 

 Distribution bars: 

Distribution bars are used to resist the shear stress, cracks developed in 

the longer span. The distribution bars perpendicularly on top of the main bars. 

We use lesser dimension since it is only to resist the cracks developed due to 

shear stress on top of the slab. These are placed at the longer span direction 
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Bar Bending schedule 

Sno. shape of Bar Dia of 
bars 
mm 

no of 
bars 

Total 
length 
Of bars 

Description 

1 

 

12 8 6.33 Longer Distribution Bar 

2 

 

12 9 4.83 Shorter Span Distribution Bar 

3 

 

16 22 4.94 Shorter Span Main Bar 

4 

 

12 22 5.03 Shorter Span Crancked Bar 

5 

 

16 11 6.44 Longer Span Main Bar 

6 

 

12 11 6.52 Longer Span Crancked Bar 



 

28 
 

  CHAPTER  8 

                                            BRICK WORK 

Cement bed is laid at the bottom after water is sprinkled. The bed is 
checked for the same level from the slab. The bricks are kept side by side with 
spacing not exceeding 2 to 4 mm. the cement motor is laid between the bricks 
are joined and together. The bricks should be at the same height and also in the 
straight line without any deviation. 

Types of bonds in brick masonry wall construction are classified based on 
laying and bonding style of bricks in walls. The bonds in brick masonry is 
developed by the mortar filling between layers of bricks and in grooves when 
bricks are laid adjacent to each other and in layers in walls.Mostly used material 
for bonds in brick masonry is cement mortar. Lime mortar and mud mortar are 
also used. 

The most commonly used types of bonds in brick masonry are: 

 Stretcher bond 
 Header bond 
 English bond 
 Flemish bond 
 Stretcher bond: 

Longer narrow face of the brick is called as stretcher as shown in the elevation 
of figure below. Stretcher bond, also called as running bond, is created when 
bricks are laid with only their stretchers showing, overlapping midway with the 
courses of bricks below and above. 

Fig 8.1 Header bond                                                       Fig 8.2 Stretcher bond             
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Header is the shorter square face of the brick which measures 9cm x 9cm. 
Header bond is also known as heading bond. In header bonds, all bricks in each 
course are placed as headers on the faces of the walls. 

 

Fig 8.3 Header bond 

 English bond: 

English bond in brick masonry has one course of stretcher only and a course of 
header above it, i.e. it has two alternating courses of stretchers and headers. 
Headers are laid centered on the stretchers in course below and each alternate 
row is vertically aligned. 

 

Fig 8.4 English bond 
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 Flemish bond: 

Flemish bond, also known as Dutch bond, is created by laying alternate headers 
and stretchers in a single course. The next course of brick is laid such that 
header lies in the middle of the stretcher in the course below, i.e. the alternate 
headers of each course are centered on the stretcher of course below. Every 
alternate course of Flemish bond starts with header at the corner. 

 

Fig 8.5 Flemish bond 
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                                          CHAPTER 9 

                           PLASTERING AND FINISHING 

 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 
After lowering the brick, the cement bed is laid and cement water is poured to 
make the surface soft and get good appearance. 

 

         

                                  Fig 9.1 Plastering 

 
 

 Finishing of scudding 

The gap between the wall and the stone is filled with the cement and sand 
mixed with water. If this is not done there may be a loose appearance in the 
stone and it may leave the wall. 
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                                                  CHAPTER 10 

                                              WALL FINISHING 

1. Putty (2 coats)  
2. Prime (1 coat) 
3. Paint (2 coat ) 

 Putty Applying 

The wall is cleaned with sand paper to free the wall from loose sand or 
cement particles and other contaminants. No putty is mixed with water in 
required ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even 
surface without any ups &downs. Then the second coat of putty is applied. 
After this coat is dry primer is applied to cover any other ups & downs. Now, 
paint is applied 2coats to get a greater appearance. The thickness of putty is not 
greater than 2-5mm. If any cracks then putty is not applied there. 
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 CONCLUSION 

 

 It was wonderful learning experience at LACHAN INFRA PROJECTS, 
for four weeks internship at VIJAYAWADA. 

  I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at site.  

 I got experience about dealing the workers in site. 

 I know the shuttering and deshuttering of columns and cantering for 
slabs. 

 I gained lot of knowledge about the bars bending schedule by practical 
visited experience.  

 I hope this experience will surely help me in my future and also in 
shaping my career. 
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ABSTRACT 
 

An irrigation canal carries water from its source to agricultural fields. Canals used for 

transport of goods are known as navigation canals. Power canals are used to carry water for 

generation of hydroelectricity. A lock is a device used for raising lowering boats, ships and 

other watercraft between stretches of water of different levels on river and canal waterways. 

The distinguishing feature of lock is a fixed chamber in which the water level can be varied; 

whereas in a caisson lock, a boat lift, or on a canal inclined plane, it is the chamber itself 

(usually then called a caisson) that rises and falls. Locks are used to make a river more easily 

navigable, or to allow a canal to cross land that is not level. Later canals used more and 

larger locks to allow a more direct route to be taken. During this internship programmed, I 

have gained knowledge about irrigation system and how locks are used in olden days. 

Irrigation canals are constructed by Water Resources Department of Machilipatnam, Krishna 

district. The hosted department engineers have given constant good guidance to get 

knowledge about irrigation canals and lock during entire internship period. 
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Chapter-1 

INTRODUCTION 

 

The state of Andhra Pradesh is blessed with about 40 major and medium rivers out of which 

Godavari, Krishna and Pennar rivers contribute to the major chunk of the surface waters. The 

state has about 40000 minor irrigation sources spread over the thirteen districts. The 

Geographical area of the state is about 402.70lakh acres out of which the total cultivable area is 

199.04lakh acres and out of which the irrigation potential is created for 103.11lakh acres through 

the existing major, medium and minor irrigation projects. The Water Resources Department 

caters to the irrigation, drinking and industrial needs of the state of Andhra Pradesh and thus 

addresses one of the basic needs of mankind, i.e., food, by providing water to the crops through 

its system comprising reservoirs, canals and other related infrastructure. The Prakasam barriage 

(i.e. Krishna Delta System) was constructed across river Krishna to serve an ayacut of 13.09lakh 

acres in Krishna, West Godavari, Guntur and Prakasam districts. . 

 

Figure 1. location of site : Akamarru lock, Machilipatnam 
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Chapter-2 

IRRIGATION CANALS 

 

  An irrigation canal carries water from its source to agricultural fields. Canals used for 

transport of goods are known as navigation canals. Power canals are used to carry water for the 

generation of hydroelectricity.  

 

Figure 2.1 Irrigation canal 

  Impact of irrigation 

 

Figure 2.2 Impact of Irrigation 
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Chapter-3 

CLASSIFICATION 
 
 

3.1 Classification of canals based on 

 Nature and source of supply 

 Financial output  

 Function of canal 

 Discharge and relative importance of canal in network  

 Canal alignment  

3.1.1. Nature and source of supply  

 Permanent canal  

 Is fed from permanent source of water 

 Aka perennial canal  

 Made of well graded channel with permanent structures 

 Non-perennial canals 

 Get supply during the particular time of year  

Inundation canal  

 Water when stage in river is higher 

 Head works for diversions are not provided 

 Head regulators are provided, generally 5-6 km d/s from the off take point 

3.1.2. Financial output  

Productive  

Once fully developed yields enough revenue to recover initial investment  

Protective  

After construction serves as relief work during famine and protect area against future famines 

and generates employment.  
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3.1.3. Function of canal  

 Irrigation canal - Carries water to the agricultural field 

 Carrier canal  Along with irrigation, carries water for other canals  

 Feeder canal  It feeds two or more canals  

 Navigational canal  Used for navigational purposes  

 Power canal  Carries water from reservoir to turbine houses, it is located on canal 

where fall is available 

3.1.4. Based on discharge and relative importance of Canal  

 Main canal 

 Branch canal 

 Major distributaries 

 Minor distributaries 

 Watercourse (field canal) 

Main Canal 

The main canal takes its supplies directly from the river through the head regulator and acts as a 

feeder canal supplying water to branch canals and major distributaries. Usually, the direct 

irrigation is not carried out from the main canal.  

Branch Canal 

Branch canal (also called 

generally carry a discharge higher than 5m3/s and act as feeder canals for major and minor 

distributaries. Large branches are rarely used for direct irrigation. However, outlets are provided 

on smaller branches for direct irrigation. 

Major Distributaries 

Major distributaries (also called distributaries or rajbaha) carry 0.25 to 5m3/s of discharge. These 

distributaries take their supplies generally from the branch canal and sometimes from the main 

canal. The major distributaries feed either watercourses through outlets or minor distributaries.  
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Minor Distributaries 

discharge less than 

0.25m3/s, and feed the watercourses for irrigation. They generally take their supplies from major 

distributaries or branch canals and rarely from the main canals. 

Watercourse 

A watercourse is a small canal which takes its supplies from an irrigation channel (generally 

distributaries) through an outlet and carries water to different parts of the area to be irrigated 

through the outlet. 

Field channel  

Small channels can carry water from outlets to fields. Owned and constructed by farmers.  

3.1.5. Canal Alignment 

Such that it commands total area under irrigation with shortest length and least cost of 

construction  

 reduces the frictional head loss, evaporation and seepage losses.  

 Additional irrigation can be achieved by reduced losses. Based on alignment we have 

ridge/watershed, contour and side slope canals.  

uns along the watershed for most of its length 

Can irrigate on both sides of canal 

Do not require cross drainage works (CDW) 

In case of sharp loops, then alignment will be along straight line, which may need CDW. 

Contour canals  

These canals are aligned nearly parallel to the contour. They can irrigate only one side. Ground 

level on one side is higher, so no need to construct bank. There can be single and or double bank 

canals CDW are required for these canals. In the case of hilly area, it can be aligned along the 

watershed. These canals cannot follow single contour throughout as canal bed continuously 

changed. Hence shifted from one to another contour. 
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Figure 3.1.5: Contour canal and ridge canal 

Side slope canals 

Aligned roughly at right angles to the contour canal is almost parallel to the natural drainage, 

hence no CDW required and irrigation is possible only on one side. Canals have very steep bed 

slope, because the direction of steepest slope of ground is at right angles to the contour. 

 

 

 

 

 

 

 

 

 

 
Figure 3.1.5A slide slope canal 
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3.1.6 Based on lining provided or not 

1. Unlined canals 

2. Lined canals 

Unlined canal   

Unlined canal is the one which has its bed and banks made up of natural soil through which it is 

constructed and not provided with lining of impervious material. 

 

Figure 3.1.6 Unlined canal 

Lined canal 

A lined canal is provided with a lining of impervious material on its bed and banks to prevent the 

seepage of water. 

 

Figure 3.1.6A Lined canal 
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Chapter-4 

CONSIDERATIONS FOR CANAL ALIGNMENT 
 
 

Considerations for Canal alignment  

 Canal alignment shall be such that it should distribute the water in most economical way 

and larger command area  

 Number of CDW shall be minimum  

 Length of main canal between source to watershed shall be minimum  

 When the canals deviate from one contour to another, the alignment shall have less 

number of CDW 

 Alignment should avoid places of importance and valuable properties 

 Alignment shall follow balanced depth of cutting and filling or minimum depth of cutting 

or filling  

 Number of curves should be minimum 

 Alignment shall not be through rocky or fisheries rocks 

 Field canals shall be laid along boundaries 

 Separate field canals for high and low lands 

 In hilly areas, it is difficult to align canal along ridge, as water flows in valley and ridge 

may be several hundred meters high. A contour canal may be adopted.  

Curves  
 

 Should not be provided along the length of canal, except if necessary  

 Curves disturb the regime of channel  

 Concave side will have erosion and convex side will have deposition/silting 

Hydraulic design of a channel is governed by the quantity of silt in water carried in the channel  
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Type of boundary surface of channel  

Three types Alluvial, Non- Alluvial, Lined/Rigid body  

Alluvial Channels  

 

 

f high scouring  

   If low then silting/settlement of silt  

 to keep the velocity such that, no silting/ scouring occurs.  

Non-alluvial channel  

 

 

 

Rigid/Lined Channels 

 and bottom are made of rigid material 
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Chapter-5 

LOCK 
 

A lock is a device used for raising and lowering boats, ships and other watercraft between 

stretches of water of different levels on river and canal waterways. The distinguishing feature of 

lock is a fixed chamber in which the water level can be varied; whereas in a caisson lock, a boat 

lift, or on a canal inclined plane, it is the chamber itself (usually then called a caisson) that rises 

and falls. Locks are used to make a river more easily navigable, or to allow a canal to cross land 

that is not level. Later canals used more and larger locks to allow a more direct route to be taken. 

 

Figure 5.1 Construction and operation of lock 
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All  locks have three elements 

 A watertight chamber connecting the upper and lower canals and large enough to enclose one or 

more boats. The position of chamber is fixed, but its water level can vary. 

 A gate (often a pair of "pointing" half-gates) at each end of the chamber. A gate is opened to 

allow a boat to enter or leave the chamber; when closed, the gate is watertight. 

 A set of lock gear to empty or fill the chamber as required. This is usually a simple valve 

(traditionally, a flat panel (paddle) lifted by manually winding a rack and pinion mechanism) 

which allows water to drain into or out of the chamber; larger locks may use pumps. 

The principle of operating a lock is simple. For instance, if a boat travelling downstream finds 

the lock already full of water: 

 The entrance gates are opened and boats moves in 

 The entrance gates are closed 

 A valve is opened; this lowers the boat by draining water from the chamber 

 The exit gates are opened and boat moves out 

If the lock is empty, the boat would have to wait for 5 to 10 minutes while the lock is filled. For a 

boat travelling upstream, the process is reversed; the boat enters the empty lock then the chamber 

is filled by opening a valve that allows water to enter the chamber from the upper level. The 

whole operation will usually take between 10 and 20 minutes, depending on the size of lock and 

whether the water in the lock was originally set at the boat's level. 

 

Fig. 5.2: Lock system in Machlipatnam 
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Fig. 5.3: Irrigation in canal system over Machlipatnam 
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Chapter-6 

TERMINOLOGY 
 

For simplicity, this section describes a basic type of lock, with a pair of gates at each end 

of the chamber and simple rack with opinion paddles raised manually by means of a detachable 

windlass operated by the lock-keepers or the boat's shore crew. This type can be found all over 

the world, but the terminology here is that used on the British canals. A subsequent section 

explains common variations. 

Rise 

The rise is the change of water-level in the lock. The two deepest locks on the English canal 

system are Bath deep lock on the Kennet and Avon Canal and Tuel Lane Lock on the Rochdale 

Canal, which both have a rise of nearly 20feet (6.1m). Both locks are amalgamations of two 

separate locks, which were combined when the canals were restored to accommodate changes in 

the road crossings. The deepest "as-built" locks in England are considered to be Etruria top lock 

on the Trent and Somerton deep lock on the oxford canal: both have a rise of about 14ft (4.3m). 

Again, sources vary as to which is the deepest and in any case Etruria has been deepened over 

the years to accommodate subsidence. A more typical rise (in England) would be 7 12feet (2.1

3.7m) though even shallower ones can be encountered. By comparison, the Carrapatelo and 

Valeira locks on the Douro river in Portugal, which are 279feet (85m) long and 39feet (12m) 

wide, have maximum lifts of 115feet (35m) and 108feet (33m) respectively. The 

two Ardnacrusha locks near Limerick on the Shannon navigation in Ireland have a rise of 

100feet (30m). The upper chamber raises 60feet (18m) and is connected to the lower chamber by 

a tunnel, which descending does not become visible until the chamber is nearly empty. 

Pound 

A pound is the level stretch of water between two locks (also known as a reach). On American 

canals, a pound is called a level. 

Chamber 

The chamber is the main feature of lock. It is a watertight (masonry, brick, steel or concrete) 

enclosure which can be sealed off from the pounds at both the ends by means of gates. The 

chamber may be in same size (plus a little manoeuvring room) as the largest vessel for which the 

waterway was designed; sometimes larger, to allow more than one such vessel at a time to use 

the lock. The chamber is said to be "full" when the water level is the same as in the upper pound; 
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and "empty" when the level is the same as in the lower pound. (If the lock has no water in it at 

all, perhaps for maintenance work, it might also be said to be empty, but it is more usually 

described as "drained" or "de-watered".) 

Cill 

The cill, also spelled sill, is a narrow horizontal ledge protruding a short way into the chamber 

from below the upper gates. Allowing the rear of boat to "hang" on the cill is the main danger 

when descending a lock and position of forward edge of the cill is usually marked on the lock 

side by a white line. The edge of cill is usually curved, protruding less in the center than at the 

edges. In some locks, there is a piece of oak about 9in (23cm) thick which protects the solid part 

of the lock cill. On the oxford canal it is called a babbie; on the Grand Union canal it is referred 

to as the cill bumper. Some of the canal operation authorities, primarily in the United 

States and Canada, call the ledge a miter sil. 

 

 

Figure 6.1. LOCK 
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Chapter 7 

CONSTRUCTION MATERIALS USED 
 

7. CEMENT: Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture it undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades the classification is based on 

the compressive strength of cement-sand mortar cubes of face area 50cm. The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gaining of strength 

7.1 Ready Mix Concrete (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates was 

used and slump of concrete is 110mm maintained to pump the concrete at required heights by 

using the pneumatic pumps and Boom place etc. The concrete admixtures like plasticizers are 

used to maintain the wo S . 

7.2 Reinforcement

Steel reinforcements are used generally, in the form of bars of circular cross section in concrete 

structure. Various diameters of Fe 500 grade steel bars like 8mm (stirrups), 10mm, 12mm, 

16mm, 20mm.and 25mm. 

Terminology used in reinforcement 

7.2.1 Bar-Bending-Schedule 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance before 

cutting and bending of rebar. This schedule contains all details of size, shape and dimension of 

rebar's to be cut. It is used to measure the quantity of steel for total construction.  
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7.2.2 Stirrups 

Stirrups are provided to hold the main reinforcement rebars together in an RCC 

structure. Stirrups are placed at proper intervals to beams and columns to prevent them from 

buckling 

 

Figure 7.2.2: Stirrups 

7.2.3 Cover Blocks 

The blocks which are provided for prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and shuttering.  
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Chapter 8 

TOOLS USED IN CONSTRUCTION 
  

 8.1 Brick trowel 

This is most heavily worked item in a bricklayer's tool kit, used for gathering and spreading of 

mortar and for rough cutting some kind of brick. Available in wide range of shapes, sizes and 

thickness of steel with the length of blade may vary from 230mm to 330mm. A variety of small 

trowel are used for repairing old mortar joints and scraping off excess mortar. 

8.2 Masons line 

In order to have an easier time laying a straight wall, a mason's line is recommended. It is applied 

to use as nylon or Dacron line, stretched between two corners of the wall. A mason's line will help 

to build walls without bulges or hollows. 

8.3 Steel square 

When constructing a wall, we should check the wall by using square if it is 90 degrees then the 

wall is fit and allow to further construction if not 90 degrees then that wall is not fit. We should 

make changes. Usually 24"inches square are used for walls and 12 inches square used for doors 

and windows. 

8.4 Plumb bob 

This is used to measure weather the brick work and columns are perfectly vertical or not. If the 

plumb bob touches the wall exactly the construction is ok. It is exactly vertical otherwise 

correction must be done. 

8.5 Measuring tapes and rules 

Folding box wood or plastic rules tend to get broken easily and have been largely replaced by the 

steel tapes. These also have a limited life as they tend to get full of grit and do not fully retract. 

 8.6 Shuttering plates 

These plates are present top of the formwork and arranged in a continuous manner. Load will be 

received by these plates and transverse to the 2/3 and 3/4 runners. Normally these plates are two 

types, they are wooden and steel plates and these two types are used to load and how much load it 

need to transverse. Wooden plates are cheaper than steel plates. 
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Fig. 8: Tools used in construction works 

8.7 Prop jacks 

The props used for steel and wooden formwork are specially made to adjust the height of prop as 

per the requirement. These props can be used to accommodate the variation in height of beams, 

slabs and all RCC members. It is especially used for heavy load bearing capacity. It is very simple 

in operation, time and labor saving. They are using two types of prop jacks 3m and 4m. 

8.8 Concrete bucket 

Concrete buckets help deliver concrete on a specific site of building by the means of tower crane. 

They have a bottom opening to allow concrete to flow out of the bucket when in-place. Its 

capacity is 0.33m3.  
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Chapter 9 

QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

9.1 Cement consistency test 

It is consistency which will permit on vicat plunger having 10mm diameter and 50mm length to 

penetrate a depth of 33-35mm from the top of mould. It is only useful in the constructions. 

9.2 Initial and final setting time 

Initial setting time means the time period between water adding to the cement and cement starts 

to lose its plasticity. And final setting time means the time period between the moments water is 

added to the cement at which the paste has completely lost its plasticity. 

                      Table 9.2 Approximate setting time of various types of cement 

 

 

 

 

 

 
 

 

OPC 

Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements and where the soil conditions are normal. 

9.3 Compressive strength of concrete cube 

Compressive strength is the maximum compressive stress that, under a gradually applied load, a 

solid material can sustain without fracture. In M15, M20, M25 and M30 etc., for example in M25, 25 

refer to compressive strength in N/mm². 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

  Rapid Hardening 5 min 30 min 

 Quick setting 60min 10 hrs. 

 High alumina 120min 6 hrs. 
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Chapter -10 

CONCLUSION 

 

In the present study of internship programmed, I learnt about the construction activities and 

working of irrigation canals and supply of water to agricultural fields. I also learnt about the 

working and operation of locks. Partial opening and relatively frequent operation are inherent to 

the basic purpose of these gates. Flow regulation can only be performed in a partially open 

position, while an effective response to the varying hydrological conditions results in relatively 

frequent height adjustments. Canals are waterways channels or artificial waterways for water 

conveyance or to service water transport vehicles. They also help in the irrigation. It can be 

thought of as an artificial version of a river. In most cases, the engineered works will have a 

series of dams and locks that create reservoirs of low speed current flow. These reservoirs are 

referred to as slack water levels. An irrigation canal is a hydraulic system whose main objective 

is to convey water from a source (dam and river) to different users. The sediment load in water 

conveyance canals may frequently fall in the fine category. The nature of sediment load in 

drainage canals is more difficult to predict. It may originate from various sources and its rates 

and composition depend on the rainfall intensity. Periodic cleaning may be required in case the 

highest flow rates are unable to erode and transport the deposited sediment. The main general 

objective is to provide water to the different users at the right moment and in the right quantity, 

reducing losses as much as possible in order to guarantee the safety of the infrastructure. 
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01-INTRODUCTION: 

 

1.1:Company: 

  1.11:Vision: 

To deliver the best solutions to clients, provide complete transparency to DBL stake 

holders and broaden activity base by diversifying into other infrastructure disciplines so as 

to sustain a healthy growth rate 

 

1.12: Mission: 

To create a fair and courteous environment for clients, employees, vendors, as well as 
the society. 

 

1.2: Services: 

 Roads and Highways 

 Bridge construction 

 Urban Development 

 Major Earth work and Soil strengthening 

 

        1.3: About Company: 

   Sudharma Infratech Private Limited is a Private incorporated on 20 October 2008. It 
is classified as Non-govt company and is registered at Registrar of Companies, 
Vijayawada. Its authorized share capital is Rs. 4,00,00,000 and its paid up capital is 
Rs. 2,51,99,970. It is inolved in Building of complete constructions or parts thereof; 
civil engineering.  

 The business of the company is being managed by Sri. R.V.V. Sudhakar and 
Sri G.S.B.B. Chowdary and in assistance with Mr. R Ravindranath 
Chowdary, Mr. N Mohan Murali and Smt. K Ratna Lalitha the directors of 
the Company and CEO Sri K V Ramana. 

 Prior to the incorporation of Sudharma Infratech Private Limited, all the 
Directors of the company are first generation Entrepreneurs having vast 
experience in execution of  Civil Works and they have been executed 
several  works in the name of M/s. Sri Dattatreya Constructions and Services 
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Private Limited with adequate Post Graduates, Graduates and Diploma 
Personnel  in Civil Engineering.  The Dattatreya company has got  its own 
machinery like Excavators, Dumpers, Dozers, and Vibro rollers etc., for 
execution of civil works as well as transportation services. 

 Sri Dattatreya Constructions and Services Private Limited will undertake 
private works and Sudharma Infratech Private Limited is meant for 
Government works. 

 Sri Dattatreya Constructions and Services Private Limited has been 
undertaking the construction of civil works for M/s. Larsen & Toubro 
Limited, M/s. Tisco,  M/s. Kakinada Sea Ports, Gangavaram Ports and 
Krishnapatnam port.   The company has crossed 12 crores turnover. 

  

      Location of project: 

                                                   

 

 

                                                       Fig-1: Location of work
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02-PAVEMENTS: 

 2.1-Introduction: 

 Pavement design is the major component in the road construction 

 Nearly one-third or one-half of the total cost of the construction , so careful 
consideration should taken in design of pavement. 

 

 2.2: Types of pavements: 

There are various type of pavements depending upon the materials used. A 
briefs description of all types is given here. 

 

 2.2.1: Flexible Pavement: 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular material of 
appropriate quality in layers over the sub grade. Water bound macadam roads and 
stabilized soil roads with or without asphaltic toppings are examples of flexible 
pavements. 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted downwards from 
the surface by virtue of spreading over an increasingly larger area, by carrying it deep 
enough into the ground through successive layers of granular material. 

 

Thus for flexible pavement, there can be grading in the quality of materials used, 
the materials with high degree of strength is used at or near the surface. Thus the strength 
of subgrade primarily influences the thickness of the flexible pavement. 
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 2.2.2: Rigid Pavement: 

Rigid pavements, though costly in initial investment, are cheap in long run because 
of low maintenance costs. There are various merits in the use of Rigid pavements 
(Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and the 
price of which has been rising steeply. India imports nearly 70% of the petroleum crude. 
The demand for bitumen in the coming years is likely to grow steeply, far outstripping the 
availability. Hence it will be in India's interest to explore alternative binders. Cement is 
available in sufficient quantity in India, and its availability in the future is also assured. 
Thus cement concrete roads should be the obvious choice in future road programmes. 

Besides the easy available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a large 
programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this factor 
must be considered when a choice pavements is made, 

Concrete roads can withstand extreme weather conditions  wide ranging temperatures, 
heavy rainfall and water logging. 

Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 

Reduction in the cost of concrete pavements can be brought about by developing semi- 
self-compacting concrete techniques and the use of closely spaced thin joints. R&D efforts 
should be initiated in this area. 

 

  

  

             2.2.3Semi Rigid Pavement: 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research work 
has been done in this direction. But the work in terms of real construction is not visible. 
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3.0-CONSTRUCTION OF PAVEMENT QUALITY CONCRETE 

ROAD 

3.1: Introduction: 

 

 PQC is used for the construction of concrete roads as a top layer. Grade of PQC is 
generally M40 and having thickness of 300 mm. 

 It is designed as per IRC.15-2002. 

  pavement and is economical due to its life span. It is generally 
designed for 30 years. 

 It requires dowel bar for load transfer mechanism and tie bar to hold panels of slab. 

 It requires a layer of Dry lean concrete (DLC) as a base course over which pavement 
quality concrete slabs rest. 

                                                                                            

  

3.2:  CONSTITUENTS OF PAVEMENT QUALITY CONCRETE MIX 

 

1) Coarse aggregate (retained on 2.36mm sieve). 

2) Fine aggregate (passing 2.36mm sieve but retained on 75mm). 

3) Cement (passing 75mm) 

4) Copper slag 

5) Stone dust 

6) Admixtures 
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 3.3: Pavement Quality Concrete Mix Design: 

1 Using copper slag, a by-product of copper refineries, as a partial replacement 
of sand in the preparation of pavement quality concrete (PQC) and dry lean 
concrete (DLC) mixes.  

2 A control mix for PQC was prepared with 400 kg/m3 of ordinary Portland 
cement (OPC) and water  cement (w  c) ratio of 0.40. Other concrete 
mixtures were then prepared by substituting 20%, 40%, 60%, 80% and 
100% copper slag in control mix.  

3 Workability and bleeding of green concrete, compressive strength, flexural 
strength at 7 and 28 days, drying shrinkage and abrasion resistance were 
measured for all the concrete mixtures.  

4 DLC mixtures were designed with 150 kg/m3 of OPC and different blends of 
stone dust with 20%, 40%, 60% and 80% copper slag as fine aggregate.  

5 DLC mixes were then prepared with different water contents with a view to 
find out the optimum water content for achieving maximum density, and 
corresponding compressive strength at 7 and 28 days for each blend of stone 
dust and copper slag. 

 

 

 

 

           3.4: DLC Mix: 

 

            3.4.1: Cement: 

           Any of the following types of cement may be used with 
prior approval of the Engineer: 

(i) Ordinary Portland Cement IS :   269 

(ii) Portland Slag Cement IS :   455 

(iii)   Portland Poziolana Cement IS: 1489 

If the subgrade is found to consist of soluble sulphates in a 
concentration more than 0.5 per cent, cement used shall be 
sulphate resistant and shall conform to IS: 6909, 

Cement to be used may preferably be obtained in bulk form. It 
shall be stored in accordance with stipulations contained in Clause 
1014 and shall be subjected to acceptance test prior to its 
immediate use. 
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3.4.2: Aggregates: 

          Aggregates for lean concrete shall be natural material complying with IS: 383. The 
aggregates shall not be alkali reactive. The limits of deleterious materials shall not exceed 
the requirements set out in IS: 383. In case the Engineer considers that the aggregates are not 
free from din, the same may be washed and drained for at least 72 hours before batching, as 
directed by the Engineer. 

 

           3.4.3: Coarse aggregate: 

Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable pieces 
of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of the coarse 
aggregate shall he 25 mm.  

  

          3.4.4: Fine aggregate: 

        The fine aggregate shall consist of clean, natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft 
particles, clay, shale, loam, cemented particles, mica, organic and other foreign matter 

  

              AGGREGATE GRADATION FOR DRY LEAN CONCRETE 

 

Sieve Designation Percentage passing the 

sieve by weight 

26.50 mm 100 

19.00 mm 80-100 

9.50 mm 55-75 

4.75 mm 35-60 

600.00 micron 10-35 

          75.00 micron                               0-8 
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3.4.5: Water:  

          Water used for mixing and curing of concrete shall be clean and free from 
injurious amounts of oil, salt, acid, vegetable matter or other substances harmful to 
the finished concrete. It shall meet the requirements stipulated in IS:456. 

 

 

 

3.5: PQC Mix: 

  

3.5.1: Cement: 

                Any of the following types of cement capable of   achieving the design 
strength may be used with prior approval of the Engineer, but the preference should 
be to use at least the 43 Grade or higher. 

(i)Ordinary Portland Cement, 33 Grade. IS : 269 

(ii)Ordinary Portland Cement, 43 Grade IS : 8112, 

(iii)Ordinary Portland Cement, 53 Grade, IS : 12269. 

If the soil around has soluble salts like sulphates in excess of 0.5 per cent, the 
cement used shall be sulphate resistant and shall conform to IS: 12330. 

 

 

 

              

                  3.5.2: Admixtures:  

                             Admixtures conforming to IS:6925 and IS: 9103 shall  be permitted to 
improve workability of the concrete or extension of setting time, on satisfactory 
evidence that they will not have any adverse effect on the properties of concrete with 
respect to strength, volume change, durability and have no deleterious effect on steel 
bars. The particulars of the admixture and the quantity to be used, must be furnished to 
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the Engineer in advance to obtain his approval before use. Satisfactory performance of 
the admixtures should be proved boih on the laboratory concrete trial mixes and in trial 
paving works. If air entraining admixture is used, the total quantity of air in air-
entrained concrete as a percentage of the volume of the mix shall be 5 ± 1.5 per cent for 
25 mm nominal size aggregate. 

 

 

              3.5.3: Aggregates: 

                        Aggregates for pavement concrete sha ll be natural material complying with 
IS : 383 but with a Los Angeles Abrasion Test result not more than 35 per cent The 
limits of deleterious materials shall not exceed the requirements set out in IS : 383. 

          The aggregates shall be free from chert, flint, chalcedony or other silica in a form 
that can react with the alkalies in the cement. In addition, the total chlorides content 
expressed as chloride ion content shall not exceed 0.06 per cent by weight and the total 
sulphate content expressed as sulphuric anhydride (S03) shall not exceed 0.25 per cent 
by weight. 

 

 

   3.5.4: Coarse aggregate: 

                     Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and 
durable pieces of crushed stone or crushed gravel and shall be devoid of pieces of 
disintegrated stone, soft, flaky, elongated, very angular or splintery pieces. The 
maximum size of coarse aggregate shall not exceed 25 mm for pavement concrete. 

      Continuously graded or gap graded aggregates may be used, depending on the grading 
of the fine aggregate. No aggregate which has water absorption more than 2 per cent 
shall be used in the concrete mix. 

                    The aggregates shall be tested for soundness in accordance with IS : 2386 
(Part-5). After 5 cycles of testing the loss shall not be more than 12 per cent if sodium 
sulphate solution is used or 18 per cent if magnesium sulphate solution is used. 
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 3.5.5: Fine aggregate:  

                   The fine aggregate shall consist of clean natural sand or crushed stone sand or 
a combination of the two and shall conform to IS : 383. Fine aggregate shall be free 
from soft particles, clay, shale, loam, cemented particles, mica and organic and other 
foreign matter. The fine aggregate shall not contain deleterious substances more than 
the following : 

Clay lumps 4.0 per cent 

Coal and lignite 10 per cent 

Material pissing IS Sieve No. 75 micron 4.0 per cent 

 

 

             3.5.6: Water:  

           Water used for mixing and curing of concrete shall be clean and free from injurious 
amount of oil, sail, acid, vegetable matter or other substances harmful to the finished 
concrete. It shall meet the requirements stipulated in IS: 456. 

 

 

 

               3.6: Mild steel bars for dowels and tie bars : 

                         These shall conform to the requirements of IS : 432, IS : 1139 and IS : 1786       
as relevant. The dowel bars shall conform to Grade S 240 and tie bars to Grade S 415 of I.S. 
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Cross section of PQC road: 

 

               

Fig-2: Cross section of PQC road 
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4.0-TESTS IN LABORATORY: 

4.1: Tests for cement: 

            4.1.1: Consistency of cement: 

Consistency is defined as the amount of water that can be added to cement to produce a 
plastic paste of cement and the ingredients of of concrete. 

The standard consistency of a cement paste is defined as that consistency which will permit 
the Vicat Plunger to penetrate to a point 5 to 7 mm from the bottom of the Vicat mould. 

APPARATUS:- 

1. Vicat apparatus conforming to IS: 5513  1976 
2. Balance, whose permissible variation at a load of 1000g should be +1.0g 
3. Gauging trowel conforming to IS: 10086  1982 

 

PROCEDURE:- 

1. Prepare a paste of weighed quantity of Cement with a weighed quantity of potable or 
distilled water, taking care that the time of gauging is not less than 3 minutes, nor more than 
5 min, and the gauging shall be completed before any sign of setting occurs. The gauging 
time shall be counted from the time of adding water to the dry cement until commencing to 
fill the mould. Fill the Vicat mould E with this paste, the mould resting upon a non-porous 
plate. After completely filling the mould,smoothen the surface of the paste, making it level 
with the top of the mould. The mould may be slightly shaken to expel the air. 

2. Place the test block in the mould, together with the non-porous resting plate, under the 
rod bearing the plunger; lower the plunger gently to touch the surface of the test block, and 
quickly release, allowing it to sink into the paste.This operation shah be carried out 
immediately after filling the mould. 
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Fig-3: consistency of cement (vicat apparatus) 

3. Prepare trial pastes with varying percentages of water and test as described above until 
the amount of water necessary for making up the standard consistency as defined above 
is found. 

 

 

4.1.2: Test for Initial and Final setting time:  

    Apparatus Required 

  

 Balance 

 Measuring cylinder 

 Stop watch 

 Glass plate 

 Enamel tray 

 Trowel 
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    Test Procedure 

    Initial Preparation 

1. Consistency test to be done before starting the test procedure to find out the water 
required to give the paste normal consistency (P). 

2. Take 400 g of cement and prepare a neat cement paste with 0.85P of water by 
weight of cement. 

3. Gauge time is kept between 3 to 5 minutes. Start the stop watch at the instant when 
the water is added to the cement. Record this time (T1). 

4. Fill the Vicat mould, resting on a glass plate, with the cement paste gauged as above. 
Fill the mould completely and smooth off the surface of the paste making it level 
with the top of the mould. The cement block thus prepared is called test block. 

                                  

Fig-4: Initial and final setting time apparatus 
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         Test for Initial Setting Time 

1. Place the test block confined in the mould and resting on the non-porous plate, under 
the rod bearing the needle. 

2. Lower the needle gently until it comes in contact with the surface of test block and 
quick release, allowing it to penetrate into the test block. 

3. In the beginning the needle completely pierces the test block. Repeat this procedure 
i.e. quickly releasing the needle after every 2 minutes till the needle fails to pierce 
the block for about 5 mm measured from the bottom of the mould. Note this time 
(T2). 

          Test for Final Setting Time 

1. 
the needle with an annular attachment. 

2. The cement is considered finally set when upon applying the final setting needle 
gently to the surface of the test block; the needle makes an impression thereon, while 
the attachment fails to do so. Record this time (T3). 

 

 

 

 

         4.2: Tests for Aggregate: 

         4.2.1:Aggregate impact value test: 

 

                With Respect to concrete aggregates,toughness is usually considered the 
resistance of the material to failure by impact.Several attempts to develop a method of 
test for aggregates impact value have been made.The most successful and known test is 
described below. 

 

APPARATUS: 
i) Impact testing machine conforming to IS: 2386 (Part IV) - 1963 
ii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 
iii) A cylindrical metal measure of 75mm dia. and 50mm depth 
iv) A tamping rod of 10mm circular cross section and 230mm length, rounded at one 
end 
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Fig-5: Impact test on aggregates 

PREPARATION OF  SAMPLE: 

 
i) The test sample should conform to the following grading: 
- Passing through 12.5mm IS Sieve 100% 
- Retention on 10mm IS Sieve 100% 
ii) The sample should be oven-dried for 4hrs. at a temperature of 100 to 110oC and cooled. 
iii) The measure should be about one-third full with the prepared aggregates and tamped 
with 25 strokes of the tamping rod.A further similar quantity of aggregates should be 
added and a further tamping of 25 strokes given. The measure should finally be filled to 
overflow, tamped 25 times and the surplus aggregates struck off, using a tamping rod as a 
straight edge. The net weight of the aggregates in the measure should be determined to the 
nearest gram (Weight 'A'). 

  PROCEDURE 

 
i) The cup of the impact testing machine should be fixed firmly in position on the base of 
the machine and the whole of the test sample placed in it and compacted by 25 strokes of 
the tamping rod. 
ii) The hammer should be raised to 380mm above the upper surface of the aggregates in 
the cup and allowed to fall freely onto the aggregates. The test sample should be subjected 
to a total of 15 such blows, each being delivered at an interval of not less than one second. 
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     REPORTING OF RESULTS 

 
i) The sample should be removed and sieved through a 2.36mm IS Sieve. The fraction 
passing through should be weighed (Weight 'B'). The fraction retained on the sieve should 
also be weighed (Weight 'C') and if the total weight (B+C) is less than the initial weight 
(A) by more than one gram, the result should be discarded and a fresh test done. 
ii) The ratio of the weight of the fines formed to the total sample weight should be 
expressed as a percentage. 

      Aggregate impact value = B/A x 100% 

      iii) Two such tests should be carried out and the mean of the results should be reported. 

.. 

                 As per IS 283-1970 aggregate  impact value shall no exceed 45% by weight      
for aggregates used for concrete other than wearing surface and 30% for concrete of 
wearing surfaces (Run ways, Roads & Pavements) 

  

 4.2.2: Water absorption test of aggregates: 

 

    Water Absorption is the percent of water necessary to add to the aggregate to obtain 
saturated surface dry (SSD) condition. 

   This test determines the water absorption of coarse aggregates as per IS: 2386 (Part III)  
1963.  

  

 

  APPARATUS: 
i) Wire basket - perforated, electroplated or plastic coated with wire hangers for 
suspending it from the balance 
ii) Water-tight container for suspending the basket 
iii) Dry soft absorbent cloth - 75cm x 45cm (2 nos.) 
iv) Shallow tray of minimum 650 sq.cm area 
v) Air-tight container of a capacity similar to the basket 
vi) Oven 
SAMPLE: 
A sample not less than 2000g should be used. 
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    PROCEDURE 

 
i) The sample should be thoroughly washed to remove finer particles and dust, drained and 
then placed in the wire basket and immersed in distilled water at a temperature between 22 
and 32oC. 
ii) After immersion, the entrapped air should be removed by lifting the basket and allowing 
it to drop 25 times in 25 seconds. The basket and sample should remain immersed for a 
period of 24 + ½ hrs. afterwards. 
iii) The basket and aggregates should then be removed from the water, allowed to drain for 
a few minutes, after which the aggregates should be gently emptied from the basket on to 
one of the dry clothes and gently surface-dried with the cloth, transferring it to a second 
dry cloth when the first would remove no further moisture. The aggregates should be 
spread on the second cloth and exposed to the atmosphere away from direct sunlight till it 
appears to be completely surface-dry. The aggregates should be weighed (Weight 'A'). 
iv) The aggregates should then be placed in an oven at a temperature of 100 to 110oC for 
24hrs. It should then be removed from the oven, cooled and weighed (Weight 'B'). 

 

 

     REPORTING OF RESULTS 

 
Water absorption = (A  B)/B x 100% 
Two such tests should be done and the individual and mean results should be reported. 
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4.2.3: Aggregate crushing value test: 

 

       Aggregate Crushing Value Test is for determining the aggregate crushing value of coarse 
aggregates. 

 
APPARATUS  

      i) Cylindrical measure and plunger 
ii) Compression testing machine 
iii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 

 

 

           

 

Fig-7: compression testing machine 
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PROCEDURE 

 
i) The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven-dried 
at a temperature of 100 to 110oC for 3 to 4hrs. 
ii) The cylinder of the apparatus is filled in 3 layers, each layer tamped with 25 strokes of a 
tamping rod. 
iii) The weight of aggregates is measured (Weight 'A'). 
iv) The surface of the aggregates is then levelled and the plunger inserted. The apparatus is 
then placed in the compression testing machine and loaded at a uniform rate so as to 
achieve 40t load in 10 minutes. After this, the load is released. 
v) The sample is then sieved through a 2.36mm IS Sieve and the fraction passing through 
the sieve is weighed (Weight 'B'). 
vi) Two tests should be conducted. 

 
 

 

 

 

 

 

 

 

REPORTING OF RESULTS 
             Aggregate crushing value = B/A x 100% 

 
             The result should be recorded to the first decimal place and the mean of the two 
results are       reported. 
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                                5.0: Pavement quality concrete construction: 

 

            Pavement Quality Concrete is a concrete which is used now a days for most type of 
Road Contraction works. Generally it is designed in High Grade (M-35 to M-50) and 
designed for 32mm size aggregates and low slump. 

 

 

       

Fig-7: pavement quality concrete construction 

 

5.1: Materials Required:-  

 

      The Following materials are required for Construction of PQC Road.. 

Ordinary Portland cement (IS 269), Portland Pozzolana Cement (IS 459) & Portland Slag 
Cement (IS 1489) Can be used for PQC. 

Crushed Aggregates with Max size 32mm can be used as per IS:383. 

Clean Coarse river sand to be used for PQC conforming to IS:383. 

Water conforming to IS:456-2000 to be used for PQC. In case of hot water concrete plant 
should have a arrangement for water cooling. 



22 

  

 

Different types of admixtures conforming to IS:6925 & IS:9103 to be used for PQC. 

 

 

Fig-8: Silos(Concrete mixtures) 

 

5.2: Methods of Construction: 

 

There are two distinct ways of construction of cement concrete 
pavement: 

 

(a) Alternate Bay Method: 

In this method, the construction of cement concrete pavement is taken up in alternate bays; 
the bays left in the first instance are done after the concrete already laid gets hardened 
adequately-one week in the case of ordinary Portland cement and two to three days for 
rapid hardening cement. 
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(b) Continuous Method: 

In this method all the bays of one lane are laid continuously; however, construction joints 
are provided at  

 

Alternate bay method is said to have the following advantages: 

(i) Availability of more working space for laying a bay of the slab. 

(ii) Joint-provision is considered to be easy. 

(iii) The bay laid earlier can stand the adjacent bay laid later. 

 

However, the method also has the following disadvantages: 

(i) More number of transverse joints. 

(ii) Rain water pooling in rainy season in the bays left to be laid in the second stage. 

(iii) Since no single lane is ready for traffic, the diversion of traffic during construction is a 
disincentive. 

                  Equipment has to be moved back and forth. 

               Although provision of joints involves more work in the continuous method, this                         
method is preferred because traffic diversion needs are minimal. 

         

 

      5.3: Procedure:- 

 

For concrete road or rigid pavements, the concrete shall be laid in alternate panels to avoid 
development of shrinkage & thermal cracks. 

The base shall be sprayed with water to ensure no moisture is drawn from the concrete. 

If specified in the drawing, polythene sheet shall be spread on the entire area to limit the 
loss of moisture from the concrete. Polythene sheet of 125 micron (with Lap of 
300mm) shall be overlapped at the junctions. 

In case continuous casting is desired, the same can be carried with saw cutting arrangement 
of the concrete pavement. 
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Such pavement shall be cut to 1/3rd the depth at every 6m within 24 Hours after laying the 
concrete. Any deviation in this can result in irregular formation of cracks. 

   

 

Fig-9: construction of DLC 
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Fig-10: laying of PQC 

 

5.4: Contraction & Expansion Joints:- 

 

A typical constriction joint consist of placing a stopper across the length & width without 

stopper for ensuring the same. All stoppers shall be applied with form release agents 
and removed as soon as concrete attains final set. 

The concrete surface shall be made rough by chipping the same with chisel immediately 
after de-shuttering. 

For expansion joints, additional MS bar ( Dowel Bar ) shall be provided at half the depth of the 
pavement with 50 % of the length of the rod in the previous concrete & remaining in the 
next pour. 

Expansion joints of 25mm (or More)  width and half of depth of pavement  to be provided 
after required concrete length (as instructed in drawing or technical specifications) . 

Construction joints of 12mm to be provided after required length. 

One end of the MS bar shall be coated with grease & covered in plastic sleeve for easy 
movement. 

If required as per drawing, an expansion board made of bitumen impregnated fibre or 
polystyrene shall be placed at the expansion joint area. 

Tie bars as shown in drawing shall be inserted at the longitudinal joints where load transfer 
is minimal. 

                                   

Fig-11: expansion  joints 
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5.5: Concreting:- 

 

 Concrete of minimum M-35 grade shall be used for laying the pavement. 

 Concrete shall start only after all arrangements for laying were in place including crack 
preventive measures & curing mechanism. 

 Concrete shall be differed in windy or rainy weather. 

 Necessary protective covers and its spreading mechanism without disturbing the texture 
shall be made available for every pour. 

 Concrete slump shall be controlled to 50mm & placement shall start from one end. 

 Concrete shall be spread evenly & rough levelled using wooden screeds. 

 The levelled concrete shall be vibrated by surface mounted vibrators and finished to 
rough texture. 

 Slump should be 15 to 45mm for placing of this concrete. 

5.6: Curing:- 

 

 Curing of completed pavement shall start immediately after concrete final setting. 

 Initial curing shall be carried by covering the surface with wet hessian & latter by 
ponding 
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Fig-12: curing 

 

         5.7: Joint Sealing:- 

             Joints to be sealed with bitumen sealant of Grade-A of IS-1834 in every expansion and   
construction joints. 

 

Fig-13: joint sealing 
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5.8: Testing:- 

 

 Cubes (For Compressive Strength) & Beams (For Flexural Strength)  to be taken for each 
150 cum of concrete .If the volume of concrete done in one day is less than 150 cum, still 6 cubes 
& 6 Beams to be taken. 

 These cubes & beams to be tested in 7 & 28 days of concreting and checked as per 
specifications.(Average strength of 3 cubes (28 days result) not to be less than Required Strength). 

 Core test shall be carried out in case of failure of Cube or Beams as per engineer in charge. 

                       

Fig-14: compression testing machine 

                    
                                              Fig-15: compression 
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      5.9: Advantages and disadvantages of PQC Roads: 

 

 

Advantages: 

(i) Rigid pavements have a high compressive strength, which tends to distribute 
the load over a relatively wide area of soil. There are several advantages of 
properly constructed rigid pavements  

(ii)  Low maintenance costs 

(iii) Long life with extreme durability 

(iv) Load distribution over a wide area, decreasing base and sub grade 
requirements 

(v) High value as a base for future resurfacing with asphalt 

(vi) Ability to be placed directly on poor soils 

(vii)  No damage from oils and greases. 

(viii) Strong edges 

 

 

 

Disadvantages:  

i) High initial costs 
ii)  Joints required for contraction and expansion 
iii) Generally rough riding quality 
iv) High repair cost 

          

 

 

 

 

 

 



30 

  

 

                                       6.0 - Soil stabilization: 

Soil Stabilization is the alteration of soils to enhance their physical 
properties. Stabilization can increase the shear strength of a soil and/or control the 
shrink-swell properties of a soil, thus improving the load bearing capacity of a sub-
grade to support pavements and foundations. 

6.1: Soil Stabilization Methods with Different Materials 

Following are the various soil stabilization methods and materials: 

6.1.1: Soil Stabilization with Cement 

The soil stabilized with cement is known as soil cement. The cementing action is 

believed to be the result of chemical reactions of cement with siliceous soil during hydration 

reaction. The important factors affecting the soil-cement are nature of soil content, 

conditions of mixing, compaction, curing and admixtures used. 

The appropriate amounts of cement needed for different types of soils may be as follows: 

 Gravels  5 to 10% 

 Sands  7 to 12% 

 Silts  12 to 15%, and 

 Clays  12  20% 

The quantity of cement for a compressive strength of 25 to 30 kg/cm2 should 

normally be sufficient for tropical climate for soil stabilization. 

If the layer of soil having surface area of A (m2), thickness H (cm) and dry density 

rd (tonnes/m3), has to be stabilized with p percentage of cement by weight on the basis of 

dry soil, cement mixture will be 

 

and, the amount of cement required for soil stabilization is given by 

Amount of cement required, in tonnes =  

Lime, calcium chloride, sodium carbonate, sodium sulphate and fly ash are some of 

the additives commonly used with cement for cement stabilization of soil 
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6.1.2: Soil Stabilization using Lime 

Slaked lime is very effective in treating heavy plastic clayey soils. Lime may be 

used alone or in combination with cement, bitumen or fly ash. Sandy soils can also be 

stabilized with these combinations. Lime has been mainly used for stabilizing the road bases 

and the subgrade. 

Lime changes the nature of the adsorbed layer and provides pozzolanic action. 

Plasticity index of highly plastic soils are reduced by the addition of lime with soil. There is 

an increase in the optimum water content and a decrease in the maximum compacted 

density and he strength and durability of soil increases. 

Normally 2 to 8% of lime may be required for coarse grained soils and 5 to 8% of 

lime may be required for plastic soils. The amount of fly ash as admixture may vary from 8 

to 20% of the weight of the soil. 

 

                                         Fig-16: soil stabilization  
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5.2: ADVANTAGES AND DISADVANTAGES OF SOIL STABILIZATION 

  Advantages  

 Reduce soil erosion 

 Increase recidue cover 

 Increase water infiltration into soil 

 Increase soil organic carbon 

 Improve soil physical property 

 Improve field trafficability 

 Recycle nutrients 

 Legumes fix nitrogen 

 Weed control 

 Increase population of beneficial insects 

 

DISADVANTAGES 

 Must be planned when time (labor) is limited 

 Additional costs (planting and killing) 

 Reduce soil moisture  

 May increase pest population 

 May increase risks of diseases 
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                                                7.0 CONCLUSION 

 

 It was wonderful learning experience at SUDHARMA INFRA TECH PVT 
LIMITED and consultants for four weeks internship at LANKAPALLI. 

 I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at sight. 

 I got experience about dealing the workers in sight. 

 I gained a lot of knowledge about the laying of PQC, DLC and arrangement of 
dowel bars. 

 I hope this experience will surely help me in my future and also in shaping my 
career. 
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                                      ABSTRACT 

An internship training was identified to undergo internship for period of 4weeks 

in the months of May and June 2019 to understand the sequence of construction 

IBRAHIMPATNAM. The report consists of brief study and description of 

materials, and equipments used at the site for construction  by the  KAMAKSHI 

CONSTRUCTIONS Pvt.Ltd., activities for a 12 storied residential building 

 

The Project deals with residential building consists of G+12 floors. It is 

residential building with both lift, stair case and other amenities.Supervisor and 

the site engineer had given the brief introduction about construction the project 

mainly deals with observation from the site execution work of the structure 

(Footings, Columns, beams, & slabs). Based on the orientation of floors, built 

up area had modified accordingly specifications quality checks and building bye 

laws and really healthy safety plan are followed throughout the life cycle of the 

project. 
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                                     1. INTRODUCTION 

1.1 Location of the Site 

The site was located at opposite to Panchayat office,Ibarahimpatnam, 

Andhra Pradesh 521456 

1.2 Work Area 

1. Studied various execution techniques. 

2. Worked in AutoCAD environment. 

3. Accompanied with Senior Engineer for Site Inspection. 

4. Estimated the all the requirements and their quantities for G+12 

Apartment. 

1.3 Introduction to IS Codes    

 As an Engineer one should have basic knowledge on IS Codes. In this 

internship I have studied the practical applications of IS 456:2000, IS 1343 and 

Code of Practice for Precast Concrete Construction 2003. 

1.4 Work in AutoCAD 

        Now-a-Days AutoCAD is playing a crucial role in presenting a plan, 

elevation and 3D views of a construction. I had drawn a plan of G+12 

Residential Apartment. 
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1.5 Plan 
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1. CONSTRUCTION MATERIALS 

2.1 CEMENT 

 Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If 

cement is more than three months old then it should be tested for its strength 

before being taken into use. The Bureau of Indian Standards (BIS) has classified 

OPC in three different grades the classification is mainly based on the 

compressive strength of cement-sand mortar cubes of face area 50 cm2 .The 

grades are 

 33 grade 

 43 grade 

 53 grade 

 In this construction 53 grade of cement is using because of quick gaining 

of strength. 

2.2 READY MIX CONCRETE (RMC) 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps &Boom 

place etc. The concrete admixtures like plasticizers are used to maintain the 

workability of concrete & slump. 

S No Types of Concrete Slump 
1 Concrete for  slabs , beams and walls 110mm 
2 Columns 100 mm 
3 Normal RCC work 100  
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2.3 REINFORCEMENT 

 Steel reinforcements are used generally, in the form of bars of circular 

cross section in concrete structure. Various diameters of Fe 415 grade steel bars 

like 6 mm 8 mm(stirrups), 10 mm, 12 mm, were used in this construction. 

 

Fig 2.1  Steel Reinforcement 

2.4 TERMINOLOGY USED IN REINFORCEMENT 

2.4.1 BAR-BENDING-SCHEDULE 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in 

advance before cutting and bending of rebar. This schedule contains all details 

quantity of steel for total construction. 
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2.4.2 STIRRUPS 

 These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement.  Both ends should be hooked more than 1350. 

 

  

 

Fig 2.2 Stirrups 
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                                        COVER BLOCKS 

These blocks are provided to prevent exposing of reinforcement to outside. 

These are divided blocks between reinforcement and Shuttering.      

               Structural element Cover to reinforcement (in mm) 

Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 

Retaining walls 25mm 

 

 

 

Fig 2.3 Covering Block 
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2.4.3 MESH 

It is used to avoid the cracks between columns, walls and beams.                                                               

 

                                              Fig 2.4 Mesh  
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                          3. MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which 

the vibrator is visibly effective. Change the location of vibrator frequently to 

distribute equally and compacting the concrete throughout the area.    

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic 

and there shall be at least 200 seconds of vibration per square meter of surface 

of each layers of concrete, computed on the basis of visibly affected radius and 

taking overlap into consideration.  
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3.2 WHEEL BARROW 

 Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be 

in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags 

normal mix. It is not only for concrete, but also for bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 
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3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. 

 

Fig 3.3 Excavator (JCB) 
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3.4 RMC TRANSIT MIXER 

A typical concrete mixer uses a revolving drum to mix the components. For 
smaller volume works, portable concrete mixers are often used so that the 
concrete can be made at the construction site, giving the workers ample time to 
use the concrete before it hardens. An alternative to a machine is mixing 
concrete by hand. 

                                        
Fig 3.4 RMC Transit mixer   
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4. TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL 

This is the most heavily worked item in a 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length 

of blade from 230 mm to 330 mm. A variety of smaller trowels are used 

repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

 4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 

              

Fig 4.2 Mason line 
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4.3 STEEL SQUARE 

When constructing a wall we should check the wall by using square if it 

is 90 degrees then than wall is fit and allow to further construction if not 90 

square are used for walls.  

 

4.4 PLUMB BOB 

This is used to measure the weather brick work is perfectly vertical or 

not. If plumb bob touches the wall exactly then construction is ok. It is exactly 

vertical otherwise correction must be done. 

 

Fig 4.3 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 
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 4.6 SHUTTERING PLATES 

These plates are present top of the formwork and arranged in a 

continuous manner. Load will be received by these plates and transverse to the 

2/3 and 3/4 Runners .Normally these plates are off two types, they are wooden 

and steel plates and these two types are used based on the load and how much 

load it need to transverse. Wooden plates are cheaper than steel plates   

 

 

Fig 4.4 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden form-work are specially made to 

adjust the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. 

It is especially used for heavy load bearing capacity. It is very simple in 

operation, time and labor saving. They are using two types of prop jacks 3m and 

4m 

 

 

Fig 4.5 Prop Jacks 
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                     5. QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

5.1 CEMENT CONSISTENCY TEST 

It is Consistency which will permit a vicat plunger having 10 mm 

diameter and 50 mm length to penetrate to a depth of 33-35 mm from top of the 

mound. Then only it is useful in construction. 

 

                                    Fig 5.1 Cement consistency test 
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5.2 INITIAL & FINAL SETTING TIME 

      Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time 

period between the moments the water is added to the cement to the time at 

which paste has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used 

in reinforced concrete buildings, bridges, pavements &where the soil conditions 

are normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, 

M20, M25, M30 etc., for example in M25, 25 refers compressive strength in 

N/mm2. 

Quantity of Concrete in 
work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 
additional of 50m3 
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Fig 5.2 Compressive testing machine 

5.4 BRICK STRENGTH & DIMENSIONS 

The minimum crushing strength of brick is 3.5N/ mm2. If it is less than 

3.5 N/ mm2, then it is not useful for construction purpose. And the dimensions 

of brick in the construction are 230mmx110mmx70mm and its shape should be 

purely rectangular with sharp edges. 
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                                          6. FORMWORK 

 Formwork: 

       Vertical or It is a temporary structure which is used as a mould to pour the 

Concrete. It is a horizontal arrangement made to keep concrete in position until 

it gains strength & shape. 

       The desired mould is prepared using steel or iron, and then formwork is 

fixed in position without any gaps to pour the concrete. 

 Shuttering: 

      It is a part of formwork, or you may call it as derivative of formwork. 

Shuttering is a vertical temporary arrangement which is arranged to bring 

Concrete in a desired shape. (Or)Formwork which supports vertical 

arrangement is known as shuttering. 

     In a technical point of view, Formwork for Columns, footings, retaining 

walls is called as a Shuttering. 

 

Fig 6.1 Shuttering 
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 Centering: 

      Centering is a temporary arrangement & part of formwork which is arranged 
to support horizontal members. 

In a technical point of view, the formwork for floor beams & Slabs is called as a 
Centering. 

 

Fig 6.2 Centering 

 

 Staging: 

      Staging is a temporary member which is used to support formwork (either it 
may be for centering or shuttering). 

      It is done by props, jacks, H frames, cup lock system, wooden ballies, etc. 

(Refer below image for clear understanding) 

 

Fig 6.3 Staging  
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 Scaffolding: 

Formwork is arranged to support the structural members, whereas 

scaffolding is provided as a workers platform around the building to work at 

heights, Scaffolding is a movable/fixed platform 

 

Fig 6.4 Scaffolding 

 

 Shuttering:  

Shuttering or form work is the term used for temporary timber, plywood, 

metal or other material used to provide support to wet concrete mix till it gets 

strength for self support. It provides supports to horizontal, vertical and inclined 

surfaces or also provides support to cast concrete according to required shape 

and size. The form work also produces desired finish concrete surface.    

Generally there are three types of shuttering.  

 Steel Shuttering 

 Wooden Planks Shuttering 

 Temporary Brick Masonry Shuttering. 
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 Deshuttering: 

Period depends upon the maturity of concrete. So first we've to 

understand about maturity of concrete.Maturity of concrete is defined as the 

product of the time of curing and the atmospheric temperature when curing is 

done. 

Generally, deshuttering period of different parts for Indian conditions as 

per IS456 are given below- 

Conditions: 

 OPC cement is used. 

 Proper curing is done 

 Ambient temperature should not fall below 15 degree calcius. 

 Deshuttering-period: 

 For columns, walls, vertical formworks : 16-24 hrs 

 Soffit formwork to slabs : 3 days (props to be re fixed after 

removal) 

 Soffit to beams props : 7 days props to re fix after removal. 

 Props to slab Spanning up to 4.50m: 7 days 

 Props to slab Spanning over 4.50m: 14 days 

 Footing: 16-24 hours 

    It might vary with temperature, loading, type of cement used. So it is often 

based on experience and knowledge of a Civil Engineer. 
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                               7. SLAB REINFORCEMENT 

Slabs are plane structural members whose thickness is small as compared 

to its length and breadth. Slabs are most frequently used as roof coverings and 

floors in various shapes such as square, rectangular, circular, triangular etc, in 

building. Slabs supports mainly transverse loads and transfers them to the 

supports by bending action in one or more directions. Beams or walls are the 

common supports for the slabs. 

Types of Slabs: 

Depending up on the ratio of longer span to short span(ly/lx) the slabs are 

classified in to: 

 One way slab 

 Two way slab 

 One way slab 

Slabs which are supported on all four edges and the ration of longer span 

to the shorter span (ly/lx) are greater than 2 are called as one way slabs. One 

way slabs bends in one direction .i.e. along the shorter span and hence span and 

hence it needs main reinforcement in one 

Direction only (along the shorter span) to resist one way bending 

however minimum Reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly 

and to resist temperature and shrinkage stresses. 
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 Two way slab 

       When the slabs are supported on all the four edges and the ratio of 

longer span to the shorter span (ly/lx) is less than or equal to 2, the slabs 

are likely to bend along the two spans and such slabs are called as two 

way slabs. The load is transferred in both the direction to the four 

supporting edges and hence main reinforcement has to be designed in 

both directions to resist two way bending. 

General Design Requirements for slabs as per IS 456:2000 

 

Fig 7.1 Slab reinforcement 
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 Main bars: 

The purpose of the main bar is to transfer the bending load developed at 

the bottom of the slab to the beams. It is provide at the shorter span direction. 

Main reinforcement normally used at the bottom of the slab. 

 Distribution bars: 

Distribution bars are used to resist the shear stress, cracks developed in 

the longer span. The distribution bars perpendicularly on top of the main bars. 

We use lesser dimension since it is only to resist the cracks developed due to 

shear stress on top of the slab. These are placed at the longer span direction 
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Bar Bending schedule 

Sno. shape of Bar Dia of 
bars 
mm 

no of 
bars 

Total 
length 
Of bars 

Description 

1 

 

12 8 6.33 Longer Distribution Bar 

2 

 

12 9 4.83 Shorter Span Distribution Bar 

3 

 

16 22 4.94 Shorter Span Main Bar 

4 

 

12 22 5.03 Shorter Span Crancked Bar 

5 

 

16 11 6.44 Longer Span Main Bar 

6 

 

12 11 6.52 Longer Span Crancked Bar 
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                                               8. BRICK WORK 

Cement bed is laid at the bottom after water is sprinkled. The bed is 
checked for the same level from the slab. The bricks are kept side by side with 
spacing not exceeding 2 to 4 mm. the cement motor is laid between the bricks 
are joined and together. The bricks should be at the same height and also in the 
straight line without any deviation. 

Types of bonds in brick masonry wall construction are classified based on 
laying and bonding style of bricks in walls. The bonds in brick masonry is 
developed by the mortar filling between layers of bricks and in grooves when 
bricks are laid adjacent to each other and in layers in walls.Mostly used material 
for bonds in brick masonry is cement mortar. Lime mortar and mud mortar are 
also used. 

The most commonly used types of bonds in brick masonry are: 

 Stretcher bond 
 Header bond 
 English bond 
 Flemish bond 
 Stretcher bond: 

Longer narrow face of the brick is called as stretcher as shown in the elevation 
of figure below. Stretcher bond, also called as running bond, is created when 
bricks are laid with only their stretchers showing, overlapping midway with the 
courses of bricks below and above. 

 

Fig 8.1 Header bond                                                       Fig 8.2 Stretcher bond             
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Header is the shorter square face of the brick which measures 9cm x 9cm. 
Header bond is also known as heading bond. In header bonds, all bricks in each 
course are placed as headers on the faces of the walls. 

 

Fig 8.3 Header bond 

 English bond: 

English bond in brick masonry has one course of stretcher only and a course of 
header above it, i.e. it has two alternating courses of stretchers and headers. 
Headers are laid centered on the stretchers in course below and each alternate 
row is vertically aligned. 

 

Fig 8.4 English bond 
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 Flemish bond: 

Flemish bond, also known as Dutch bond, is created by laying alternate headers 
and stretchers in a single course. The next course of brick is laid such that 
header lies in the middle of the stretcher in the course below, i.e. the alternate 
headers of each course are centered on the stretcher of course below. Every 
alternate course of Flemish bond starts with header at the corner. 

 

Fig 8.5 Flemish bond 
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                           9. PLASTERING AND FINISHING 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 
After lowering the brick, the cement bed is laid and cement water is poured to 
make the surface soft and get good appearance. 

 

 Finishing of scudding 

The gap between the wall and the stone is filled with the cement and sand 
mixed with water. If this is not done there may be a loose appearance in the 
stone and it may leave the wall. 
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10. WALL FINISHING 

1. Putty (2 coats)  
2. Prime (1 coat) 
3. Paint (2 coat ) 

 Putty Applying 

The wall is cleaned with sand paper to free the wall from loose sand or 
cement particles and other contaminants. No putty is mixed with water in 
required ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even 
surface without any ups &downs. Then the second coat of putty is applied. 
After this coat is dry primer is applied to cover any other ups & downs. Now, 
paint is applied 2coats to get a greater appearance. The thickness of putty is not 
greater than 2-5mm. If any cracks then putty is not applied there. 
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11. CONCLUSION 

 It was wonderful learning experience at KAMAKSHI 
CONSTRUCTIONS Pvt.Ltd  and consultants for four weeks internship at 
IBRAHIMPATNAM. 

  I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at site.  

 I got experience about dealing the workers in site. 

 I know the shuttering and deshuttering of columns and centering for 
slabs. 

 I gained lot of knowledge about the bars bending schedule by practical 
visited experience.  

 I hope this experience will surely help me in my future and also in 
shaping my career. 
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ABSTRACT 

 

As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering College, 

underwent an industrial training at the Larsen and Toubro Construction 

building and factories, Construction of G+3 EWS buildings at Vuyyuru, Internship for 

6 weeks during  May 6 - June 10. The report consists of brief study and description of 

materials, method of technology, equipments, procedures and testing used at the site 

for construction.  

The report contains three chapters in which I try to explain my 6 weeks experience in 

the hosting company. The content of all chapters is broadly explained and it is 

constructed from the practical basis of the site works ended all weeks. 

In the opening chapter, I give details to the company background including its mission. 

So,it is give details of the company in terms of reader can easily know and access the 

company. 

The second and third chapters are the most hunted chapters which explains my overall 

internship familiarity in the last successive weeks. These chapters is the main chapters 

and I record on it the overall work I have been executing. 
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DEPARTMENT 

 

DATE 

 

DURATION PROGRESS 

SAFETY 

 

7/05/2019 - 

14/05/2019 

 

1 Week 

 

 In L&T there is EHS department which stands 

for Environment health and safety. It has 

ensured every measure to keep their employees 

and the working staff safe. 

 Every new working staff here are given safety 

video which demonstrates each and every 

safety measures, risks and prevention steps to 

be taken at every stage of construction, 

 Before hiring any new worker there is a 

procedure for first filling a form which Indicates 

every detail about the person starting from his 

name and other personal details. 

 There is another separate column for medical 

details: 

1. In which there is a height column as               

per rules minimum height of the workmen 

should be 5 feet. 

2. Weight Should be minimum 45 Kg. 

3. Blood Pressure mustbe120/80 mm/Hg. 

4. Pulse rate must be 72/min. 

 There are several other medical parameters 

which must be certified ok from the doctor then 

only the worker will be permitted to work on 

site. 

 Some of the General EHS Rules and 

regulations : 

1. No workmen below 18 years and above 

58 years of age shall be engaged for a 

job. 
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2. Nobody is allowed to enter the site 

without wearing safety helmet. 

Chinstrap of safety helmet shall be 

always on. 

3. No one is allowed to work at or more 

than two---meter height without 

wearing full body harness and anchoring 

the lanyard of full body harness to firm 

support preferably at shoulder level. 

4. No one is allowed to enter into 

workplace and work at site without 

adequate foot protection (including 

female worker). 

5. Usage of eye protection equipment shall 

be ensured when workmen are engaged 

for grinding, chipping, welding and gas 

cutting. For other jobs, as and when site 

safety co-ordinator insists eye 

protection has to be provided. 

6. All PPEs like shoes, helmet, full body 

harness etc. shall be arranged before 

starting the job as per recommendation 

of the EHSO. 

7. Rigid barricading must be provided 

around the excavated pits, and 

barricading shall be maintained till the 

backfilling is done. Safe approach is to 

be ensured into every excavation. 

8. Adequate illumination at workplace 

shall be assured before starting the job at 

night 
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9. All the dangerous moving parts of the 

portable/fixed machinery being used 

shall be adequately guarded. 

10. Ladders being used at site shall be 

adequately secured at bottom and top. 

11. Ladder shall not be used as work 

platforms. 

12. Debris, scrap and other material to be 

cleared then and there from the work 

place and at the time of closing of work 

every day. 

13. Contractors shall ensure that all their 

workmen are following safe practices 

accommodations. 

14. Adequate firefighting equipment shall 

be made available a workplace and 

persons to be trained in fire fighting 

techniques with the co-ordination of 

EHSO. 

15. All the unsafe conditions, unsafe act 

identified by the contractors, reported 

by site supervisor and / or safety 

personnel to be corrected on priority 

basis. 

16. No children will be allowed to enter the 

workplace 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Quality 15/05/2019-

22/05/2019 

1 week Quality management system : 

L&T, Buildings and Factories IC has a well established 

and documented quality management policy(QMS) and 

is taking appropriate step to improve its effectiveness in 

accordance with the requirements of ISO 9001-2015 

Relevant procedures established clearly specify the 

criteria and methods for effective operation control and 

necessary resources and information to support the 

operation and monitoring of these process. 

Various IS codes for Testing Materials : 

 Concrete testing     :    IS 516 

 Plain and RCC       :    IS 456 

 Mixed design         :    IS 10262 

 Testing of Fine& 

             Coarse aggregate :   IS 286 

 Testing Soil           :   IS 270 

 Specification of 

             53 grade                :   IS 12269 

 Steel Reinforce- 

-ment                     : IS 1786 &800 

 Ant terminates       :  IS 1363 

Testing Equipment in Quality Lab : 

Cement testing machine : 

 Normal consistency 

 Initial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 
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Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 

Self compacting concrete : 

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

In our quality department, we have learned about the 

Mixed design concept as per IS 10262 

Process of concrete production  at batching plant: 

 Production capacity of concrete : 30 m3 per 

hour. 

 This Batching plant consists of Aggregate 

hopper, Conveyor belt, Mixer, Silos, Skip 

bucket, Sensors, Control unit. 
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Water -Proofing Inspection : 

 To check waterproofing, they poured water on 

the terrace and at subsequent below level where 

water-leakage is to be monitored. They left it for 

24-48 hours to monitor water-proofing. 

Reinforcement Formwork concrete and finishing work 

Inspection are done in this department 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Planning 23/05/2019

-

30/05/2019 

1 week   present 

on the Site. 

 Planning department is responsible for 

Mainating, monitoring  daily activities on the 

site starting from material quantity calculations 

from drawings to Keeping track of amount of 

bulk materials that are in coming and out-going 

to the site. 

 This department is responsible for creating and 

managing client and sub-contractor billing. 

 It keeps track of all the construction activities 

like it sets goals for completion of various 

components of the ongoing construction like 

grade slab construction, 1st floor slab etc. 

 Planning department keeps track of whole cost 

control, item management of the site. 

 It is responsible for keeping record of vendor 

codes that are assigned to various contractor 

unit goods. 

 

Details of the various roles of Planning : 

 Contract Review and preparation of MSP 

schedules and draft ACE. 

 Plan for resources with inputs from site team 

leaders. 

 Co-ordinate with cluster/HQ for 

arranging resources. 

 Preparation of JCR,MIS and 

MPR. 

 Ensure timely updating of data in EIP. 

 Arranging required information to customers as 

per contract. 
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 Synchronize the activities of all teams to achieve 

the schedule. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Execution 31/05/2019-

7/06/2019 

1 week 

 
 
 

 

In this site Mivan aluminum formwork construction 

technique is used. It is a shear wall technology using 

mivan shuttering. In this system cast-In-site concrete wall 

and floor slab cast mono lithic provides the structural 

system in the one continues pour. In this method no 

columns are provided only Slab & walls are provided. 

Concreting is done by bloom placer under stiff quality 

control. It is a SSS system of construction (Safety, Speed 

and Strength). 

In shear wall technology, the duration of floor to floor 

construction is 4 to 5 days. Firstly all the reinforcement 

steel bars are tied on the whole level according to the 

drawing then we do inner shuttering and outer shuttering 

is done after that concreting work is done. After 24 hours 

of concrete work we do the de-shuttering, first wall 

shuttering work is done then slab shuttering is done. 

Pre-Construction actives : 

1. Level survey 

2. Setting out 

3. Control and correction of deviation 

4. Erect framework 

5. Erect deck formwork 

After the above activities have been completed it is 

necessary to check the following. 

1. All formwork should be cleaned and 

coated with approved realize agent. 

2. Ensure wall formwork is erected to the 

setting out lines. 
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3. Check all openings are of correct 

dimensions, not twist. 

4. Check all horizontal formwork (deck 

soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical 

and there is vertical movement in the prop 

lengths. 

6. Check wall ties, pins and wedges are all in 

position and secure. 

7. Any surplus material or items to be cleared 

from the area to be cast. 

8. Ensure working platform brackets are 

securely fastened to the concrete. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Plant and 

Machinery 

8/06/2019-

10/06/2019 

3 days P&M department takes care of all the machines that are 

being used in the construction site like: 

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc. 
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CHAPTER 1 

INTRODUCTION 

1.1 ABOUT THE ORGANIZATION 

Many of the country's prized landmarks - its exquisite buildings, tallest 

structures, largest industrial projects, longest flyover, and highest viaducts - 

have been built by it. Leading-edge capabilities cover every discipline of 

construction: civil, mechanical, electrical and instrumentation. 

development by executing several projects across length and breadth of the country 

and abroad. For ease of operations and better project management, in-depth 

technology and business development as well as to focus attention on domestic and 

international project execution, entire operation of L&T Construction is structured 

into four Independent Companies. 

 Hydrocarbon IC 

 Buildings & Factories IC 

 Infrastructure IC 

 Metallurgical & Material Handling IC 

 Power Transmission & Distribution 

 Heavy Engineering 

 Shipbuilding 

 Power 

 Electrical & Automation 

 Machinery & Industrial Product 
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1.2 BUILDING & FACTORIES 

The Buildings & Factories Independent Company is equipped with the domain 

knowledge, requisite expertise and wide-ranging experience to undertake 

Engineering, Procurement and Construction (EPC) of all types of building and 

factory 

structures. 

 Commercial Buildings & Airports 

 Residential Buildings & Factories 

1.2.1 RESIDENTIAL BUILDINGS & FACTORIES 

L&T undertakes turnkey construction of a wide range of residential buildings and 

factory structures. Projects are executed using the cutting edge technology, 

sophisticated construction equipment and project management tools for quality, 

safety and speed. 

1.2.2 FACTORIES 

L&T offers design and turnkey construction of heavy and light factories, cement & 

plants including Defence Projects using the latest construction technology, with a 

focus on Quality, Safety and Speed. The spectrum covers 

 Heavy & Light Factories (HLF) Automobile & Ancillary Factories, Glass 

plants, Food processing Factories, Pharmaceutical plants, Warehouses & 

Logistics Parks, Workshop Complexes, Solar thin film manufacturing units, etc. 

 Cement & Plants (C&P)  Cement Plants, Sugar Plants, Distillery Plants, 

Food Grain storage structures, Pulp & Paper Mills, Textile Mills etc. 

 Defence  Construction of Manufacturing Facilities and Warehouse Facilities for 

Defence. 
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1.3 SERVICE SPECTRUM 

 

 Pre-engineering, feasibility studies and detailed project reports. 

 Complete civil and structural construction services for all types of buildings, 

industrial and infrastructure projects. 

 Complete mechanical system engineering including fabrication and erection of 

structural steel works; manufacture, supply, erection, testing and commissioning of 

plant and equipment; heavy lift erection; high-pressure piping; fire-fighting; HVAC 

and LP/ utility piping networks. 

 Electrical system design, project electrification, automation and control system 

including instrumentation for all type of industrial and telecom projects. 

 Design, manufacture, supply and installation of EHV switchyards, 

transmission lines. 

1.4 QUALITY POLICY 

At L&T, Environment, Health & Safety (EHS) is given the highest priority. The EHS 

policy enunciated by the Corporate Management lays emphasis on Environment, 

Health and Safety through a structured approach and well defined practices. 

Systems and procedures have been established for implementing the requisites at all 

stages of construction and they are accredited to the International standards of ISO 

9001:2008, ISO 14001:2004 and OHSAS 18001:2007. 
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Fig 1.1 picture of Quality policy 
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Fig 1.2 Health Saftey and Environmental policy



6 
 

 

 

Fig 1.3 HR Policy 
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1.5 WORK CULTURE 

Work Culture emphasizes: 

 Freedom to experiment 

 Continuous learning and training 

 Transparency 

 Quality in all aspects of work 

 Rewards based on performance and potential 

 

1.6 TRAINING 

Human Resources Department believes that Quality is the hallmark of any 

successful venture. Quality Training and Development of Human Resources 

is realized through: Identifying training needs within the Organization and 

designing and implementing those need based training programs to bring 

about continuous up-gradation of knowledge, skills and employee attitudes. 

1.7 VISION & MISSION 

VISION 

L&T shall be professionally managed Indian multinational committed to 

total customer satisfaction and enhancing shareholder value. L&T shall be 

an innovative entrepreneurial and empowered team constantly creating 

value and attaining global benchmarks. L&T shall foster a culture of caring 

trust and continuous learning while meeting expectations of employees, 

stakeholders and society. 

MISSION 

To achieve excellence in the field of Engineering, Procurement and Construction 

through world class practice and standards in quality, Safety and Project 

Management. 
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Fig 1.4 Vision 
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CHAPTER 2 

ABOUT PROJECT  

 

2.1 TITTLE  

 

Propsed project APTIDCO housing Krishna- Vuyyuru 

 

area).Therefore total 13,314 EWS DUs/flats in G+3 pattern with Monolithic Concrete 

construction(Shear wall technology) with 2 years defect liability under EPC system. 

 

 EWS  : Economically Weaker Sections  

 DU         : Dwelling Units  

APTIDCO : Andhra Pradesh Township and Infrastructure  Development    

     Corporation Limited.  

 

2.2 ESTIMATION AND CONTRACT DETAILS  

Estimated amount for the project   :  883.68 crores  

Value of work to be done as per agreement             :           767.30 crores   

Value of work to be done as per estimated  :  733.91 crores 

Period of completion     :  15 months  

Start Date according to Contract Document  : 28-February-2018|  

Actual Start Date                                                         :          09-May-2018( because   

of court stay) 

End Date of the Project according to contract 

Document      : 27-May-2019  

Expected End Date     : 31-August-2019  
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2.3 SITE DETAILS  

There are total 3sites in Vuyyuru   :  

1. Near Gemini School 

2.  Gandigunta   

3. Egnipadu   

Total 52 Housing Units are to be constructed in Vuyyuru Site out of which 38 in  

Gemini School Site,10 in Gandigunta and 4 in Egnipadu  

 

There are total 3 type of Housing Structure to be constructed in accordance to area  

(i) A type Blocks which is 300 sq.ft  

(ii) B type Blocks which is 365 sq.ft  

(iii) C type Blocks which is 430 sq.ft  

 

Per floor there will be 12 units so total units per block is 4. 

For total 52 blocks= 52*48=2496 units. 
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Fig 2.1 Site wise details 

2.4 TYPE OF FOUNDATION  

 Site-1     : Pile foundation 

 Site-2     : Raft foundation and 

                                                                                  Lime stabilization 

 Site-3     : Raft foundation and 

         Lime stabilization 

2.5 METHOD OF TECHNOLOGY AND MATERIALS USED IN 

THE PROJECT 

 Technology    : Shear wall technology 

 Type of concrete   : Normal concrete(Sub structure) 

         Self Compacting Concrete 

         (Super structures) 

 Grade of concrete   : M30 

 Type of cement    : OPC 53-Grade 

 Coarse aggregates   : 12.5 and 20mm size   

      Zone- 2 category 

 Fine aggregates   : River sand 

 Water     : Purified water 

 Steel      : Mild steel Fe-500 

 Tiles      : Ceramic wall tiles 

       Vitrified tiles 

       Non-skip tiles 

2.6 SPECIFICATION AS PER IS CODES 

 Thickness of Wall   : 100mm 

 Wall thickness at the lift area  : 120mm 

 Ceramic wall tiles   : 20 X 30cm 

 Vitrified tiles    : 60 X 60cm 

 Non-skip tiles    : 30 X 30 cm 

 Main door frame   : 199 X 90 cm 

 Toilet door frame   : 195.5 X 66 cm 
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CHAPTER 3 

DEPARTMENTS 

There  are five department 

1. Safety 

2. Planning 

3. Quality 

4. Execution 

5. P&M 

3.1 SAFETY DEPARTMENT 

In L&T there is EHS department which stands for Environment health and safety. 

L&T has ensured every measure to keep their employees and the working staff safe. 

ring the safety of the 

person coming to the site. Every where around the working area there are several 

maintain some  

hour video which demonstrates each and every safety measures, risks and prevention 

steps to be taken at every stage of Construction , Before hiring any new worker there 

is a procedure for first filling a form which Indicates every detail about the person 

starting from his name and other personal details to other personal details .There is 

another separate column for medical details in which there is a height column as per 

rules minimum height of the workmen should be 5 feet. Weight should be 

minimum 45 Kg, Blood Pressure must be 120/80 mm/Hg, and Pulse rate must be 

72/min. There are several other medical parameters which must be certified ok from 

the doctor then only the worker will be permitted to work on site : Refractive 

error

-fit 

problems(An extra abnormal condition which leads to shivering and hence leading to 

paralytic attack) , no skin infection, no vertigo problem, no previous genetic disease 

history, no diabetes, stroke and heart disease. There is always one medical doctor 

available on the site. There is also a tie up with a near by hospital which is approx.2Km 

from the site. 
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There is ambulance servie 24*7, one ambulance is always there on the site.Every 

month there is a scheduled training for sub-contractors and their workforce key 

objectives of the training: 

1. Working at height 

2. Emergency response to any unwanted situation 

3. Fire prevention protocol training 

4.  Electrical safety 

5. Awareness for workmen about reinforcement drying and shifting 

6. Awareness about general safety, shuttering, de-shuttering, concreting safe 

work equipments 

Monthly EHS performance report is prepared which has point system; point is 

awarded for each report of the incidents and deducted for any other invalid claims and 

not being able to report/rectify the hazard. There is a bench mark score for every one, 

one which highest no of points is rewarded. Below bench mark score is unsatisfactory. 

Every one above bench mark score is rewarded with trophies and other cash rewards 

also workers following safety are rewarded time to time in order to encourage them. 

Different types of helmets based on colours 

 Yellow  - For workers 

 White  -  Engineers 

 Blue - Supervisors 

  Frontline 

Contractors 

 Orange - Given to newly recruited workers for first 15 days during   

training period  

 Green - Safety inspector 

Eye check up camp was organized on the site with collaboration with rotary club.  

Blood Donation camp was organized  

Pep talks & Site trainings are given to workforce.  

Swatch Bharat drive was carried out by the site team  
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Fig 3.1 Safety boards for pedestrian 

 

 There is separate pedestrian walking area made for ease of visiting 

people coming from gate. 
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Fig 3.1.1 Safety boards for scaffolding height 

 

 This is near scaffolding are which suggests visiting people must be 

aware of any object that might fall from height so one should wear 

Helmet and other PPE and must not go nearby if not necessary. 
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Fig 3.1.2 Safety practice depicting pictures 
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Fig 3.1.3 Safety Boards and equipment pictures 

3.1.1 GENERAL EHS RULES&REGULATIONS 

 No workmen below 18 years and above 58 years of age shall be engaged for a 

job. 

 All workmen shall be screened before engaging them on the job. 

Physical fitness of the person to certain critical jobs like working at 

height or other dangerous locations to be ensured before engaging 

the person on work. The final decision rests with the site 

management to reject any person on the ground of physical fitness. 

 Visitors can enter the siteafter EHS induction with the visitor pass. 

He should be provided Safety helmet & safety Shoes, also he should 

be accompanied with the responsible person of that area. 

 Smoking is strictly prohibited at workplace. 

 

 Sub---contractors shall ensure adequate supervision at workplaces. They 

shall ensure that all persons working under them shall not create any 

hazard to self or to the co---workers. 

 Nobody is allowed to enter the site without wearing safety helmet. 

Chinstrap of safety helmet shall be always on. 

 No one is allowed to work at or more than two---meter height without 

wearing full body harness and anchoring the lanyard offull body harness 

to firm support preferably at shoulder level. 
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 No one is allowed to enter into workplace and work at site without 

adequate foot protection (including female worker). 

 Usage of eye protection equipment shall be ensured when workmen 

are engaged for grinding, chipping, welding and gas cutting. For other 

jobs, as and when site safety co---ordinator insists eye protection has 

to be provided. 

 All PPEs like shoes, helmet, full body harness etc. shall be 

arranged before starting the job as per recommendation of the 

EHSO. 

 Rigid barricading must be provided around the excavated pits, and 

barricading shall be maintained till the backfilling is done. Safe 

approach is to be ensured into every excavation. 

 Adequate illumination at workplace shall be assured before starting the job at 

night 

 All the dangerous moving parts of the portable/fixed machinery 

being used shall be adequately guarded. 

 Ladders being used at site shall be adequately secured at 

bottom and top. Ladder shall not be used as work platforms. 

 Erection zone and dismantling zone shall be barricaded and 

nobody will be allowed to stand under the suspended loads. 

 Horseplay is completely prohibited at workplace. 

Running at site is completely prohibited except in case of 

emergency. 

 Material shall not be thrown from the height. Proper arrangement 

of Debris Chute can be installed. 

 Other than the electrician possessing B license with red 

helmet, no one is allowed to carry out electrical connection, 

repairs on electrical equipment or other job related thereto. 

 Inserting of bare wires for tapping the power from 

electrical socket is completely prohibited. 

 All major, minor accidents near misses and unhygienic 



20 
 

conditions must be reported. 

 All scaffoldings/ work platform shall meet the requirement. The 

width of the working platform and fall protection arrangement shall 

be maintained as per the Standard. All tools and tackles shall be 

inspected before use. Defects to be reported immediately. No lifting 

tool and tackle to be used unless it is certified by the concerned 

Engineer In-charge / P&M engineer. 

 Good housekeeping to be maintained. Passage shall not be 

blocked with materials. Material like bricks shall not be stacked to 

the dangerous height at workplace. 

 Debris, scrap and other material to be cleared then and there from 

the work place and at the time of closing of work every day. 

 Contractors shall ensure that all their workmen are following safe 

pra

 

 Adequate firefighting equipment shall be made available a 

workplace and persons to be trained in fire fighting techniques with 

the co-ordination of EHSO. 

 All the unsafe conditions, unsafe act identified by the 

contractors, reported by site supervisor and / or safety personnel to 

be corrected on priority basis. 

 No children will be allowed to enter the workplace 
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 Fire points should be placed at all required areas. 

3.1.2 WORKING EXPERIENCE AT SITE 

They Started working on construction of hand rails along the side of project office 

to provide safety to working staff and site engineers . 

 

There was only one welder available. 

There was labour requirement for welding and cutting purpose. 

The barricading was necessary around the working area to provide barrier between 

trees and bushes. 

PM Sir asked to change the width of the railing as the pathway was not proper so he 

asked to change the w  

 Major complaints received from site 

 No rubbers waps for rods near C-5 

 RMC driver was using earphones during work which 

may prove hazardous Near B10 electrical wires were 

hanging 

 Convex mirrors were not clean 

 Near A-2 steel rods were kept randomly which is not safe any one can 

fall down and get hurt. There were no bar caps near C-8 

 Water Stagnation near A-5 

 In A-9 there were no PPE available at time of my visit. 

  

Safety walk-down 

Safety walk-down was held on 14th may which is done to see and check all the 

safety measures through-out the whole site. 

 Exhaust fans to be placed in bathrooms (2 toilets). 

 Dustbins near office are and stores 

 Cables near containers should be placed 

 Ofiice boards near container. 

 Paints for containers 

 Containers needs to be cleaned ; unwanted materials should be 

removed 
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 Fire points near containers 

 Painting in pedestrian walkway 

 Near time office all materials should be stacked 

 Handrails near flag 

 Wall for water tanks in labour colony 

 Workers were seen sitting on top of containers and listing to 

music such practises must be stopped 

 Width of pedestrian walkway 5m. 

  

on 

 Handrails on way bridge to be placed 

 2m barricades near way bridge 

 Cleaning of walkway. 

 Inspection of DB Boxes ; points checked :DB NO;No-entry board; 

non-authorized area 

 Checking for fire extinguishers and other fire safety 

3.1.3 CONTRACTOR HAS ITS OWN ENVIRONMENT, HEALTH 

AND SAFETY SYSTEM POLICIES 

(1) Safety manual 

(2) ISO certification 

(3) Work permit system 

(4) Hazard identification, risk assessment and control measures 

(5) Environmental aspect and impact resistance 

(6) First aid 

(7) Emergency Preparedness and response 

(8) Labour welfare 

(9) Accidents and reporting 

(10) Legal and other requirement 
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The Safety health and environmental policies are made by following these 

guidelines as references: 

(1) OHSAS(Occupational Health and Safety Assessment Series) 18001:2007 

(2) ISO (International Organisation for standardisation) 14001:2004 for 

Environmental Management system. 

(3) ISO (International Organisation for standardisation) 9001:2008 for Quality 

management system. 

Other than these standards, the government has some acts which are Building and 

Other Construction Worker act(BOCW) 1996, Motor vehicle act, Gas cylinder act, 

petrochemical rules, environmental protection act(air act, water act, noise act) which 

also serves as guidelines. 

 

1. Engineering - Done in initial project, planning stage 

 All the machinery should be kept properly 

 All the machinery should be updated 

 Purchase date& quality department should be available 

2. Education - Proper workshop training should be given 

 Adequate steps are to be taken to overcome human failure by proper 

education 

3. Enforcement - Introduce rules & regulations drastic measures, penalties 

measures, penalties may become necessary to prevent unsafe practices 

4. Enthusiasm  - Appreciate the worker whenever they are doing good work by 

giving them cash rewards/promotions 

5. Evaluation - Evaluate the worker for continuous improvement. 

Hose wire specifications 

Length should be 30 m; diameters are variable :63,52,90mm; there are two types of 

coupling : male and female; instantaneous coupling 

Suction hose : It helps to lift water from lower level to higher level or shifting 

of water from one place to another place. 

Length of Suction Hose: 10 feet ; internal diameter 100mm 
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3.1.5 RISK ASSESSMENT TECHNIQUE 

Risk assessment technique adopted in L&T is Hazard Identification and Risk 

to identify opportunities for legal compliance, 

creating customer delight, hazard elimination (through design, procurement and 

planning stage itself) and permanent risk reduction(through 

substitution, automation , using latest technology etc). 

HIRA is achieved through 

1. Developing a methodology for hazard identification and risk assessment 

2. Identifying hazards. 

3. Checking the adequacy of any existing controls 

4. Determining whether these risks are acceptable and 

5. Determining the appropriate additional risk control, where these are found to be 

necessary. A square matrix is drawn with probability on one axis and severity 

on other axis. 

Example of Risk assessment matrix: 

 

The probability of occurrence of hazard can be minimized by taking certain control 

measures and the order for Effectiveness decreases as follows: 

1. Eliminate (the element of hazard should be eliminated) 

2. Engineering controls (change of design, providing nets etc.) 

3. Substitution (change from high risk hazard to medium risk hazard) 

4. Isolation (keep the hazard restricted to one place and avoid it from spreading) 
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5. Administration control (permit system, discard etc.) 

6. Personal protective equipment (PPE) 

With the elimination of hazard being the most effective and PPE being the least 

effective. The control 

According to the motor vehicle act of India, the speed limit in the absence of 

flexible and rigid pavements should be restricted to 20km/hr. The law speed 

limit of the vehicles entering the site is 15km/hr. Also in our site there is 

separate pedestrian walkway made to ensure safe passage for the people 

walking in the site. 

In L&T there is EHSMS (Environmental health safety management 

System) which is in accordance with OHSAS 18001:2007, ISO 1400:2015 

& ISO 45001:2018 

Salient features  

1. To determine the external and internal issues that affect the EHS performance of 

the organization; the issues could include the environmental conditions that may 

be affected by the organization or it may have the capability to affect the 

organization. 

2. To provide a mechanism to understand the needs and expectations of the 

workers and other interested parties and to decide which of those needs & 

  

3. To provide a framework by which the scope and boundaries of the EHSMS is 

 risk. 

to identify :   

 Condition or an act which may cause harm to health, safety and 

environment especially plant or a machinery or equipment as well 

as activities performed in project site and 

 Suggest suitable remedial action and facilitate implementation of 

corrective and preventive measures. 

Scope  

All workplaces including Stores, P&M workshop etc. 

There was housing activity that was conducted on 16th may in which all the staff 

members from all the departments were present their main goal was to collect all the 
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reinforcement materials and arrange all of them at a particular place also they were 

clearing all the waste materials from the site. 

There was a safety walk-down in site where one/two person from all the department 

was present they were inspecting all the safety things all around the construction 

area. 

There are 5 fire points in the site: 

1. Containers(office area) 

2. Labor colony 

3. Stores 

4. Form-work  

5. Pre- casting area 

3.1.6 SCAFFOLDING 

It is used as a temporary elevated flat form which is used to work at heights and it 

provides the workmen to access works to be done at heights. 

Parts of scaffolding :  

1. Sill board, Base plate  

2. standard post, Ledger (Runner) 

3. Barer 

4. Bracing 

5. Tie 

6. Working platform 

7. guard rails 

8. ladder 

Specifications 

 Thickness of base plate is 60mm 

 Dimension of base plate is 150mm 

 Standard Post outer dia is 48mm 

 Standard Post inner dia is 40mm 

 Standard Post wall thickness is 4mm 

 Height of top rails is 955-1015mm 

 Height of mid rails is 525mm 

 Height if toe board us 100-150mm 

 Maximum gap in between top rail and mid rails is 470mm 
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 Ladders side guard rails should be removable 

 The minimum load bearing capacity is 90Kg. 

Scaffolding Hazards  

1. Fall  

2. Collapse  

3. Housekeeping drive 

 

 

Fig 3.1.4 Scaffolding pictures 

 

 

 

 

 

 

3.2 PLANNING DEPARTMENT 
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most important division present on the Site. Planning department is 

responsible for Marinating, monitoring daily activities on the site starting from 

material quantity calculations from drawings to Keeping track of amount of bulk 

materials that are in coming and out-going to the site. This department is responsible 

for creating and managing client and sub-contractor billing .It keeps track of all the 

construction activities like it sets goals for completion of various components of the 

ongoing construction like grade slab construction, 1st floor slab etc. Planning 

department keeps track of whole cost control, item management of the site. It is 

responsible for keeping record of vendor codes that are assigned to various 

contractor unit goods 

3.2.1 VARIOUS ROLES OF PLANNING DEPARTMENT 

1. Contract Review and preparation of MSP schedules and 

draft ACE.  

2.  Plan for resources with inputs from site team leaders. 

3. Co-ordinate with cluster/HQ for arranging resources. 

4. Preparation of JCR,MIS and MPR 

5. Ensure timely updating of data in EIP. 

6. Arranging required information to customers as per 

contract.  

7. Synchronize the activities of all teams to achieve the 

schedule. 

Firstly I was told about tenders and contract 

 Tender is an invitation from the employer to the contractor to execute 

some work at specified cost in specified time. 

 The Employer floats the tender and the contractors who are interested in the 

offer, bid for the Tender (Tenders are of different types). 

 which 

are technical bid and financial bid.  

 The Technical Bids will be evaluated in the presence of the representatives 

of intending bidders who will be able to clarify technical aspects of their 

bids, if any, required by the Technical Evaluation Team. 

  The financial bid is the bid price for a financial asset is the highest price that 

the buyer is willing to pay for the financial asset. 
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 After the evaluation, the employer decides to allot a certain contractor the 

tender and then the tender takes the form of a Contract once it is legalized 

and finalized both by the employer as well as the contractor. 

Some form of Contracts are:  

(1) Lump Sum contract 

(2) Cost plus a fixed percentage contract 

(3) Cost plus a fixed fee contract 

(4) Turnkey contract 

(5) Labour contract 

Secondly MPCS (Management Planning and Control System) 

 

1. Tendering System(T0-T10)  

2. Scheduling System(S0-S10)  

3. Monitoring System(M1-M3)  

4. Management Information System ( Flash Reports ROCE/EVA) 

Objectives of Scheduling System 

 To Plan Progress 

 To plan resource i.e. Manpower, Material & Machinery 

 To Budget Cost of construction 

 To Budget contribution objectives of Monitoring System 

 To monitor project status at regular interval 

 To initiate corrective actions wherever necessary Schedules under Scheduling 

System 

3.2.2 SCHEDULES UNDER SCHEDULING  

1. S0- Construction program : 

 It is a logical sequence of construction activites in the bar chart 

or PERT / CPM Network form. 

 Takes into the account the milestone events. 

 It is basis for other schedules (S1 to S10) 

 Forms the basis of Monthly / Weekly / Daily targets 

 Reviewed every month and updated considering corrective 

action. 
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2. S1-Schedule of invoicing: 

 Provides month wise quantities of major items of  work in line 

with S0 Giving details of corresponding invoicing.   

 

3. S2- Schedule of Milestone: 

 

defined by the client  

 

4. S3-Schedule of Plant & Machinery: 

 It gives us details of all the machinery items that are needed for 

the project with in timeline. It also helps in movement of P&M 

 

 

5. S4-Schedule of Staff Requirement:  

 It is based on organization Structure of the Site. 

 

after compiling at region/HQ it helps in planning for additions/ 

release of tuff on overall basis. 

  

 

6. S5-Schedule of Labour requirement: 

 

a histogram is prepared for each grade of labour to know 

abnormally high peaks, requirement should be levelled for 

also reviewed and updated every month.  

 

7. S6-Schedule of Material Requirement: 

 It provides month wise quantities of materials required for 

the project and it is based on S0, it is required for 

Procurement Planning , it helps to maintain optimum stock 

level; corresponding ACE provisions are included, materials 

to be procured by L&T and by clients/ Sub-contractors are 
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indicated separately.  

 

8. S7-Schedule of Specialized Agencies:  

 It lists out items of work to be done by specialist agencies 

(ie, those normally not done through direct labour) works 

like : waterproofing Insulation, False ceiling etc.  

 

9. S8-Schedule of  Direct cost and 

10. S9-Schedule of Indirect cost: 

 At the beginning of the project an estimate of Cost both 

direct and indirect cost is prepared., This cost estimated after 

Report(JCR), cost schedules helps in cost monitoring of the 

project  

11. S10: Schedule of Liquidity  Forecast:  

 It defines cash gap which is the difference between (Cash 

inflow and outflow) 

Cash inflow Includes  

 Cumulative advance from clients  

 Progress payment (after recovery)  

 Release of retention by clients  

 

Cash Outflow includes  

 Remittance to site  

 Cash transaction by region /HQ (for site)  

 Less Bank Balance and less cash at site. 

 

Cash at site Monitoring System Reports 

 

M1 : monthly Progress Report:  

It is a detailed report indicating the physical as well as financial progress, 

 by the top Management; It is reviewed and updated every 
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month. 

M2: Job Cost Report : 

It is a tool for monitoring actual cost vis-à-vis scheduled cost of : 

 Project as a whole 

 Major items of work 

 Provides information on cost at a given time 

 Provides estimated cot at end of the project 

 Helps in initiating corrective action in case of cost over-run 

 Prepared and reviewed every month 

M3: Project Performance Report: 

 It is a flash report indicating status of performance parameter. 

 Forms the basis for region-wise MIS report. 

 Prepared and reviewed every month. 

Client billing 

 It is the inflow part of billing   

 

Subcontractor billing process  

 Firstly Sub-contractor screening is done  

 After screening  vendor code is allotted to sub-contractors.  

 Then work order is issued  

 After issuing of work order they come to site to start engaging them in 

the allotted works of their respective departments  

 At-last certification of measurement is done.  

 

 

 

 

 

 

 

3.2.3 SUBCONTRACTOR BILLING CYCLE 

1. SITE Preparation & Submission of measurements is done by the 

site engineer which is done every 26th to 30th of every month. 
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2. Planning Dept Checking of measurements, work order amendments 

and measurement updating is done in EIP Done ever 1st to 8th of the 

month. 

3. Admin & Accounts Deduction creations (PF/ESI/debit etc.) which is 

done every 2nd and 9th  of the month 

4. SSC Deduction approval Done every 3rd to 10th of every month. 

5. Planning Department Bill authorization or service allocation is done 

every 3rd to 10th of the month. 

6. SSC SJV Booking Every 4th to 11th of the month 

7. TFL/VCO Fund allocation is done every 5th to 15th of the month 

8. SSC Payment disbursement is done every 5th to 15th of the month 

9. Sub Contractor Submission of Pay Sheets/GST return Chillan 

and any other compliance documents is done every 20th to 25th of the 

month. 

3.2.4 GOODS AND SERVICE TAX (GST) 

According to contract document 12% GST will be charged on all items of works 

but if any changes are made in the GST Structure from time to time shall be 

effected. The contractor should produce a valid Sales Tax clearance certificate 

before payment of the final bill, otherwise payment to the contractor will be 

withheld. 
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Fig 3.2 Updating work of planning pictures
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3.3 QA&QC DEPARTMENT  

QA&QC - QUALITY ASSURANCE AND QUALITY CONTROL 

Quality 

Quality is the aptitude of an item or service to qualify for the intended need. 

Quality Management System (QMS) is quality management system is the way of 

defining how an organization can meet the requirements of its customers and other 

stakeholders affected by its work. 

Quality Assurance (QA) is Quality Assurance in construction activity relates to 

proper design, use of adequate materials and compounds to be supplied by the 

producers, proper workmanship in the execution of works by the contractor and 

ultimately proper care during the use of structure including timely maintenance and 

repair by the owner. 

Quality Control (QC) is Quality control means those actions that provide a means 

to actually measure and regulate the characteristics of an item or service to establish 

requirements. 

Project Quality Assurance Plan (PQAP) is It is prepared and formulated as a 

Management Summary of Quality related activities required to meet the terms of 

contract. It sets out and explains the management systems and procedures for 

carrying out the entire activities of the project. 

Project Quality Plan(PQP) is The CONTRACTOR declares to achieve standards of 

quality expected from them consistent with ISO 9001:2015 International Standard 

requirements and fulfill the needs and requirements of the Employer to their entire 

satisfaction in a reliable and safe way. 

Accordingly CONTRACTOR has established a Project Quality Plan to ensure that 

required standards are achieved, maintained and improved. Improvement is a 

continual activity and is the salient feature of the Quality Management System. 

Training needs shall be established and relevant training imparted to inculcate 

increased awareness among its employees to know and understand the requirements 

of the Quality Management System. 
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ISO 9001:2015 

ISO 9001 is a standard that sets out the requirements for a quality management 

system. It helps businesses and organizations to be more efficient and improve 

customer satisfaction. ISO 9001 is based on the idea of continual improvement. It 

izations to define these objectives themselves 

and continually improve their processes in order to reach them. ISO 9001 is suitable 

for organizations of all types, sizes and sectors. 

Repair : The process of restoring a non-conforming condition such that the item 

conforms to the original specified requirements where such a repair or restoration is 

acceptable. 

Review 

representatives may verify records and or procedures and determine the 

acceptability of the same. 

Site Management : The team comprising of project in charge, planning manager , 

accounts & Administration in charge and the concerned department heads. 

Third Party inspection : A service provided by any recognized independent agency 

employed by the customer or by L&T to oversee inspections and tests for materials 

whenever required by the customer or his representatives. 

Witness point : A stage in the production cycle when a third party inspector, 

contractor or company representative witnesses any inspection and or test to 

determine the acceptability of an item for further processing. 

3.3.1 ROLES AND RESPONSIBILITIES 

QMS Coordinator Assist Project in charge in 

 Ensuring that the quality policy and quality objectives are established for the 

quality management system and are compatible with the context and strategic 

direction of the organization. 

 Ensuring the Integration of the quality management system 

requirements into the organization's business processes. 

 Ensure that the quality management system achieves its intended results. 

 Monitor conduct of internal audits as per schedule and product quality rating. 

 Conduct MRM s in an effective manner with focus on quality 

objectives and processes. 
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 Ensure that the quality management system achieves its intended results. 

 Report on effectiveness of QMS in MRM and ensure improved results. 

 Co-ordinate for timely disposal of non- conformity reports. QA-Head 

 Set up and monitor QA/QC activities at site 

 Identify material sources, and interface with QC engineer for tests 

 Plan and coordinate for conduct of Product Quality Ratings 

 Inspection and approval for incoming materials 

 Escalate quality issues to Project in charge 

  Preparation of project quality plans and takes approval from Site 

Management and concurrence Head- Quality (HQ) and/or Customer if 

contractually required 

  Ensure preparation and incorporation of all the Work Methods as 

required by the contract and corresponding Inspection & Test Plans and 

Formats 

 Assist Site Management in effective implementation of approved quality 

plans and QC procedures 

3.3.2 QC / MATERIAL ENGINEER 

 Identify material sources, and conduct maternal tests and ensure 

conformity with specifications & standards 

 Conduct Routine Tests on materials & workmanship as per QAP for 

conformance and maintain records 

 Identify, Calibrate and maintain Master List of Testing and Measuring 

Equipment 

 Statistical analysis for product quality material (cube, plants, etc.) 

All testing done in QA&QC lab is according to National Accreditation Board for 

Testing and Calibration Laboratories (NABL) 

  

According to IS 383 river sand is further classified into four gradation zones 

(i)Very coarse (ii)Coarse (iii) Fine (iv) Very fine. 

 concreting purpose. Silt 

content should be less than 5% it is measured by volumetric method. 

Brands of cement used in Site 
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 Penna Cement (OPC 53 Grade) 

 Ram co Cement (OPC 53 Grade) 

 Parasakthi Cement (OPC 53 Grade) 

Different types of Admixtures used 

 Eucl id 

 HC R4 

 Plas tol 3610V 

Grades of concrete used  

 M30 SCC  

 M30Normal  

 M30piling  

 M7.5 PCC 

For all works starting from piling, ground slab works different proportion of cement 

were tested with varying amount of Fly ash and admixtures and the most ideal case 

is selected for construction purpose 

Measuring equipment of the lab should have unique format number and records Ex: 

QSF/7.1.5/F01.RO 

the site. If any of the test results are found incorrect then L&T can raise complaint 

against the dealer in consumer forum. 

MTC received is reviewed by visual inspection (Dimension, thickness measurements) 

Material testing is done on weekly basis, after confirmatory results cement is sent to 

the site after QA&QC verifies it. 

Purchase of material is only done from certified vendors. 

Steel and other materials used should have tolerance within specified limit as per IS 

codes and other technical specifications. If quality engineer signature is not there 

payment will not be credited to the vendor. 
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   Fig 3.3.1 Concrete design mix details per m3 

In QA&QC Lab there are record files and record registers for each and every test they 

are conducting of incoming materials to the site like sand, cement, fly ash, admixtures, 

concrete etc.Which is monitored by Kumar Sir who is QA&QC in charge there are 

two lab assistance who are regularly doing lab tests on materials and maintaining 

register records and files. 

A pour card is made before any work like concreting; anti-termite treatment, 

reinforcement works etc. Pour card is a check list which is made to check each and 

every detail like for example in reinforcement works :Person has to check for BBS 

; no of rebar dowels is checked ; reinforcement cleanliness is checked etc..like this 

for every work checklist is prepared and inspection is done by Quality officer to 

ensure safety and ensure no structural damage due to improper working etc. Only 

after certification on pour card the respective work is preceded. 
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3.3.3 BATCHING PLANT 

  

 

Fig 3.3.2 Inside Batching Plant           Fig3.3.3 Schwing MC170 Controlsystem 

(Control room)    software 

To start production enter order no then Customer code(L&T construction) then enter 

cement code & name then batch no, production quantity 

Grade concrete 

 

        Fig 3.3.4 Pannel board                      Fig3.3.5 Switch for turning on/off 
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They are recipe ingredients in the required amount to produce the desired mix. 
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Fig3.3.6 Batching plant



43 
 

Batching Plant used in our site is CP30 type. It has production capacity of 30 m3/hr. 

Aggregate hopper: there are 4 sections, first contains 20mm particles, second 

contains 10mm particles , third contains river sand and fourth contains crusher sand. 

All are air tight containers so there is no lump formation. There is a skip bucket 

arrangement at bottom of the four containers. 

There is also a load sensor it senses the specified amount and automatically closes the 

gate when the specified amount is reached. 

Silo: This is used to store cement. 

Feeding hopper: The raw materials are fed into the feeding hopper and it is 

conveyed through the conveyor to the aggregate hopper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.3.7 Bloom placer pouring concrete 

 

3.3.4 VARIOUS IS CODES FOR TESTING MATERIALS 

Concrete testing : IS 516:1959  

Acceptance Criteria of concrete cube   : IRS CBC  clause 8.7.6 

Plain and RCC : IS 456  

Mixed design : IS 10262 

Testing of Fine and Coarse aggregate  : IS 286 

Testing Soil : IS 270 
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Specification of 53 grade : IS 12269 

Steel Reinforcement : IS 1786 and 800 

Ant terminates                 : IS 1363 

 

 

Table 3.3.1 Grade of Concrete 

 

3.3.5 TESTING EQUIPMENTS IN QUALITY LAB  

Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 
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 Test : Silt & Clay content             Test : Field test used          Test : Sieve analysis of 

                In Fine aggregrates             for the cohesion      Fine aggregate. 

Limits  : Silt & Clay content           less soil for finding      Limits :Retaing % should 

Should not exceed 5%       the dry density      not exceed 10% 

 

   

  Test   : Finding the             Test : Finding the Flakiness          Test : Finding of  

Specific gravity                   index of C.A         Bulk Density 

 of  C.A and F.A Limits : 15-20 %          of C.A 

Limits : C.A : 2.4  2.8 
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Test : Field density of             Test : Finding the moisture     Test: Finding the OMC 

  Soil by Core cutter  content of F.A                & MDD of  sand 

 

 

 

  

 

 

 

 

 

 

 

 

  Test: Impact value test       Test: Sieve analysis of          Test: Finding out 

Limits : Retaining weight of      Coarse aggregrate       the Elongation 
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 Powder should not    

             more than 15% of 

             total weight. 

 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 

 

 

  Test : Finding out the     Test : Cube mould         Test : Slump cone 

  Compression strength     Area : 15 X 15 X 15 cm 

   of Concrete cube. 

 

Cement testing machine  

 Normal consistinacy 

 Intial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 
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Test : Cube vibrator

  Test : 

Soundness of cement

     Test : Vicat 

apparatus 

 

Self compacting concrete  

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

   

 

 

 

 

 

 

 

 

 

               Test : U- Box   Test : L- Box 
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               (Passing ability)    

 

 

 

 

 

 

 

 

       

                   Test : Flow table                           Test : V  Funnel  

         (Flowing ability)        (Filling ability) 

                    Limit : 600  800mm           Limit : within 8 sec funnel  

      Should be empty 
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Fig 3.3.8 Pictures of Quality lab 

 

 

 

3.3.6 WATER -PROOFING INSPECTION 

To check waterproofing, they poured water on the terrace and at subsequent 

below level where water-leakage is to be monitored.They left it for 24-48 hours 

to monitor water-proffing. 

 talked to Ram Gopal Verma about water proofing measures taken and I learnt the 

following points: 

 Firstly whole surface is cleaned then by using chipping machine coving of 

surface is done 

 Then using chemical polymer coating which is applied two times. 

 Damp block 2K  a water proofing chemical) coating is applied 2 times.(In 

successive 4hr interval). 

 Bore Packing is done with help of GP-2 Chemical and cement mixture ,  done 

two times to 

avoid water flow from outside. 

 V type cutting is done then 1mm coats is provided first then 2mm coat is 

provided second time. 

 Then plastering is done by making slopes 
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Dampness on roof slab is one of the critical quality issues 

Dampness not only affects the life of the building but also creates unhygienic 

conditions of the important items of work in the construction of a building. It may 

cause deterioration to electrical fittings. It may result in softening and crumbling 

of plaster. It causes efflorescence which may ultimately result in disintegration 

of bricks, stones, tiles etc. 

Treatment: 

We can adopt anyone of the following methods for DPC(Damp proofing course): 

 Membrane damp proofing 

 Integral damp proofing 

 Surface treatment 

 Grunting 

 Cavity wall construction 
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Fig 3.3.9 Water Proofing pictures 

 

 

 

 

 

 

 

3.3.7 REINFORCEMENT INSPECTION 

With the help of measuring tape we can check the distance between two reinforced 

bars. 

For Doors there were two reinforcement bars each side which were of 10mm 

dia(Total 4 nos) held vertically; For windows there were 2horizontal reinforced 

bars. 

Also there were 4 cross bars provided at all four corners (8mm dia) to prevent cracking. 

 Lap length should be  46xdia of the bar  

 Slab thickness here is100mm 

 Near staircase and elevator are wall thickness is 125mm 

 Hook length is10xdia 

 For staircase  

1. Raiser is 150mm 
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2. Tread is 280 mm   

 Nose bars and main reinforcement bars are provided as reinforcements 

 Corridor width is 1800mm 

 Overlapped bars are alternatively provided at places where Bending moment 

is more to give them strength to resists moments are provide stability 

 Cover used is 50mm to prevent exposure. 

 Clear cover for outermost reinforcement : 

1. For walls and base slab of water tank : 25mm   

2. For cover slab 20mm 

 Dimensions of GI  Doors  

1. 0.9*1.2 m 

2. 0.75*2 m 

 Dimensions of windows and ventilators :  

1. Type 1       :  0.9*1.2m 

2. Type 2       :  0.9*0.65m  

3. Type 3        : 0.9*0.9m 

4. Ventilators : 0.6*0.45m 

 

 Steel used              :   Fe 500 

 Dealers (Certified): TATA ; JINDAL 

 Unit weight of bars 

  2/162 mm 
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Fig 3.3.10 Reinfotrcement inspection pictures 

 

3.3.8 ANTI-TERMITE TREATMENT 

IS Code 6313-2 (2001) is followed for anti-termite measures that are taken in the 

building blocks. Chemicals like Talstar P, Cyper TC or Permethrin 36 % can be 

used. 

IS Code book specifies the rate and amount of chemicals to be used in various 

sections of the building: 

 B/W Plinth Beam and Shear wall    : 5L/m2 

 Nearby Plinth Beam and shear wall : 7.5L/m2 

 External Perimeter of building         : 7.5L/m2 

3.3.9 Stores 

This is the place where materials such as materials for 

 Electrical works 

 Plumbing works 

 Safety PPE equipment 
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 Stationary items 

 Cutting and welding materials are available. 

Store is designed in such a way that there are rows for every department. There are 

separate racks that are given for under inspection and rejected materials. 

There are information board, particular department racks are mentioned which 

makes understanding things very easy. 

There is also a Signage board on which 

 Sample Signages for the gate passes 

 Other site engineers and in-charges signatures are given. 

 There is an emergency contact information mentioned in it. 

There is a tag system given so that they can have a code on it so that they can 

identify various products easily. 

They maintain a register entry for every item that is being issued to respective 

person on the site. 
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Fig 3.3.11 Stores pictures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.4 EXECUTION DEPARTMENT 

In this site MIVAN  AN ALUMINUM FORMWORKCONSTRUCTION 

TECHNIQUE is used .Here we have not used classical beams , columns masonry 

system of formwork construction, cast  in  situ concrete wall and floor slabs cast 

monolithic provides the structural system in one continuous pour. Large room sized 

forms for walls and floors slabs are erected at site. 

These forms are made strong and sturdy, fabricated with accuracy and easy to 

handle. They afford large number of repetitions (around 250). The concrete is 

produced in RMC batching plants under strict quality control and convey it to site 

with transit mixers. Aluminum formwork is very cost effective for repetitive 

Buildings layouts and for above the plinth work, aluminum formwork panels can 

be designed for any condition/components of buildings such as bay windows, stairs 

, balconies and special architectural features. This system is very unique as all the 

components in a buildings, including slabs, beams, walls, columns, staircases, 
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balconies and special window hood are of concrete and there is no need for block 

works or brick works. 

3.4.1 FORMWORK ASSEMBLY 

Once formwork reaches the site it is easily identifiable as all the panels received are 

well labeled all the panels are fitted according to the drawings. All the shuttering 

works begins at corners and then it proceeds till the end. 

 Wall assembly components  

One exterior corner , one interior soffit corner , one deck panel , wall ties one top 

and one interior panel. Rocker (It is a supporting component of wall. It is L-shaped 

panel having allotment holes for stub pin.), Kicker (It forms the wall face at the top 

of the panels and acts as a ledge to support.),Stub Pin(It helps in joining two wall 

panels). 

Deck Panel components  

-Shaped prop head .It supports deck and bears the load coming to 

the deck panel),Prop length(It depends on length of slab),Deck Mid(It holds concrete 

and supports middle portion of the beam),Soffit length(It provides support to the 

edge of the deck panels at their perimeter of the room),Deck beam bar(Supports deck 

and beam). 

Some other components 

Internal Soffit corner, External soffit corner(It forms external corner between the 

components)External Corner (It forms external corner of the formwork 

system),Internal Corner (It connects two pieces of vertical formwork pieces at their 

exterior intersections). 

The panels are held in position by a simple pin and wedge system that passes through 

holes in the outside rib of each panel. The panels fit precisely, simply and securely 

and require no bracing is required .All the floors constructed per block can be 

constructed quickly and easily by unskilled labour with hammer being the only tool 

required. Once the panels have been numbered, measuring is not necessary. As the 

erection process is manually, tower cranes are not required. The result is a typical 4 

to 5 day cycle for floor-to-floor construction. Firstly all the reinforcement steel bars 

are tied on whole level according to drawings then We do inner shuttering then outer 

shuttering is done after that concreting work is done .After 24 hours of concrete work 

we do de-shuttering. Here first walls shuttering work is done then slab shuttering is 
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done. One of the principal technical features which enables this aped to be attained 

using a single set of formwork panel is the unique V shaped a prop head which allows 

 leaving the propping undisturbed. The deck 

panels can therefore be resumed immediately Pre-Construction Activities. 

 

 

Fig 3.4.1 Formwork components 

 

Level Surveys: Level checking are made to maintain horizontal level check. 

Setting out : Setting out of formwork is done 

Control/Correction of Deviation: Deviation or any correction are  carried out.  

Erect Formwork : Formwork is erected at the site. 

Erect Deck Formwork : Deck is erected for labours to work. 

After the above activities have been completed it is necessary to check the following. 

1. All formwork should be cleaned and coated with approved realize agent. 

2. Ensure wall formwork is erected to the setting out lines. 

3. Check all openings are of correct dimensions, not twist. 

4. Check all horizontal formwork (deck soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical and there is vertical movement in 

the prop lengths. 

6. Check wall ties, pins and wedges are all in position and secure. 

7. Any surplus material or items to be cleared from the area to be cast. 

8. Ensure working platform brackets are securely fastened to the concrete. 

3.4.2 ON CONCRETE ACTIVITIES  

At least two operatives should be on stand by during concreting for checking pins, 

wedges and wall ties as the pour is in progress. Pins, wedges or wall ties missing 
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could lead to a movement of the formwork and possibility of the formwork being 

damaged. This  effected area will then required remedial work after striking of 

the formwork. 

Things to look carefully while concreting: 

1. Dislodging of pins / wedges due to vibration. 

2. Beam / deck props adjacent to drop areas slipping due to vibration. 

3. Ensure all bracing at special areas slipping due to vibration. 

4. Overspill of concrete at window opening etc. 

Post Concrete Activities 

 Strike Wall Form- It is required to strike down the wall form. 

 Strike Deck Form- The deck form is then removed. 

 Clean, Transport and stack formwork 

 Strike Kicker Formwork  The kicker are removed. 

 Strike wall  Mounted on a Working Platform the wall are fitted on next floor. 

 Erect Wall  Mount Working Platform and the wall is erected. Normally all 

formwork can be struck after 12 hours. 

Cleaning  

All components should be cleaned with scrapers and wire brushes as soon as they 

are struck. Wire brush is to be used on side rails only. The longer cleaning is 

delayed, the more difficult the task will be. It is usually best to clean panels in the 

area where they are struck.    

Striking of all platforms takes around 10-15 hours 

Kickers are removed from one floor level and then they are erected for the next floor 

Concreting Activity  

During concreting process at least two supervisors should be there for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the formwork 

being damaged. This effected area will then required remedial work after striking 

of the formwork. 

Things to look carefully during the process: 

 Dislodging of pins / wedges due to vibration. 

 Beam / deck props adjacent to drop areas slipping due to vibration. 

 Ensure all bracing at special areas slipping due to vibration. 
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 Overspill of concrete at window opening etc. 

Four Day process 

Day 1:  

Erection of vertical reinforcement bars and one side of the vertical formwork for 

the entire floor or a part of one floor. 

Day 2:  

The second activity involves erection of the second side of the vertical formwork and 

formwork for the floor. 

Day 3:  

Fixing reinforcement bars for floor slabs and casting of walls and slabs. 

Day 4:  

Removal of vertical form work panels after 24hours, leaving the props in place for 

7 days and floor slab formwork in place for 2.5 days. 

 

 

 

3.4.3 MERITS AND DEMERITS OF MIVAN TECHNOLOGY  

 

Merits Demerits 

Seismic resistance Visible finishing lines 

Durable Less scope of modification / 

alterations 

Reduce construction time Requires uniform planning 

Reduce the requirement of skilled labour Can have contraction cracks 

Negligible labour intensive work  

Smooth finish  

Negligible maintenance require  

Limited wastage  

 

Table 3.4.1 Merits and Demerits of Mivan Technology 
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Fig 3.4.2 Mivan technology pictures 
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3.5 PLANT AND MACHINERY (P&M ) DEPARTMENT 

 

P&M department takes care of all the machines that are being used in the 

construction site like  

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc.  
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CHAPTER 4 

CONCLUSION 

During the internship period at Larsen and Toubro Construction building and factories, 
Vuyyuru, Krishna Dist. (A.P). It is a good experience for me at site and the following 
are the activities have been observed during the work. 

1. Modern method of construction (Mivan technology) 
2. Self compaction concrete 
3. Bloom placer (used  for concrete placing in between the aluminum plates) 

Besides theoretical knowledge during the course work, we gained good practical 
exposure during the period of inter-ship. 
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ABSTRACT 
 

Residential building is one in which people  reside  permanently  or  for  a  considerable 

time. A  residential  building  is  defined  as  the  building which provides more than half 

of its floor area for dwelling purposes. In other words, residential  building  provides  

sleeping accommodation  with  or  without  cooking  or  dining  or  both  facilities.2D 

drafting and drawing is the process  of  creating  and  editing  technical  drawings  as  well  

as annotating designs. Drafters use computer-aided  design(CAD)  software  to  develop 

floor  plans,  building permit drawings, building inspection  plans  and  landscaping 

layouts. CAD software for 2D drafting can be used to draft designs  more  quickly  and  

with greater precision, without  using  stencils  and  technical  drawing  with  texts, 

dimensions, leaders and tables. The work was carried on  planning  and  design  of 

residential  buildings  using  available  software,  i.e.,   AUTOCAD  2D  drafting.   The 

various facilities for the residential building were also planned and designed. 
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CHAPTER 1 

INTRODUCTION 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their 

work on a computer screen, print and save it for future editing. CAD is used to 
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accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor 1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 
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Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser and shower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchen windows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Main door MD 

Doors D 

D1 

1m x 2m 

0.91mx 2m 

0.84m x 2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of the intersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to the surroundings. 

(ii) To provide natural light and air to the inhabitants. 

(iii) To save the inhabitants from dust and smoke. 

(iv) To save the inhabitants from noise. 

(v) To provide privacy to the inhabitants. 

(vi) To save the building from damages due to rain. 

(vii) To save the inhabitants from the bad effects of the worst weather. 

(viii) To add beauty to the building 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North- 

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough lightthroughout the day. Cooking was 

done after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of a computer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing in minutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawings easily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawing them. 

e) Rotate or translate the objects in the drawing to any position. 

f) Produce better designs that are almost impossible to produce manually. 

g) Zoom in and zoom out any components of drawing or complete drawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard microcomputer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD 360. 

 
3.1.2 Operation of AUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry through keyboard. 

b) Through the top pull down menu. 

c) Through the tool bars located in any portion of the screen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- 

ordinate system (WCS). 

3.2 AUTOCAD Features 

 
 Storage and accessibility 

 3D view 

 Revisions and modifications 
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 Speed 

 accuracy 
 

Storage and accessibility: 
 

AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internet connection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the end product. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user-

you wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand- 

drafted manual drawings, hence offering accuracy in all dimensions. 
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3.3 Advantages and Disadvantages of AUTOCAD 

 
3.3.1 Advantages of AUTOCAD 

 
 Reduced storage space. 

 Corrections can be made easily. 

 Repetitive parts of the 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from the drawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients to see. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show the client. 

 
3.3.2 Disadvantages of AUTOCAD 

 
 Work can be lost if the computer crashes. 

 Work could be corrupted by the viruses. 

 Work could be hacked. 

 Time taken to learn how to use the software. 

 Initial cost of buying a computer system is high. 

 Time and cost of training staff. 

 Continual need for updating the software or operating system. 

 CAD/CAM systems means less people need to be employed. 

 
3.4 Benefits of AUTOCAD 

 Quickly creates designs 

 Improved quality over hand drafting 

 Easily modify 

 More accuracy 

 Easy to transfer 

 Long time save 
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3.5 Types of CAD software 

 
 2 Dimensional CAD (2D CAD) 

 3 Dimensional CAD (3D CAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3D surfaces. 

 Solid models. 
 

2 Dimensional CAD (2D CAD) 
 

2D CAD is the pioneer of CAD so

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

  

3 Dimensional CAD (3D CAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

-Dassults. 3D 

CAD quickly became popular because of enhanced visual capability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

course, with the vast array of tools, professional training is needed to master these 

tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of the drawing 

2) Basic geometric commands depending upon the requirement 

3) Utilize basic editing commands 

4) File handling commands 

5) Text dimensioning commands 

 
4.1 Fix drawing units and limits of the drawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes and seconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits ( ) 
 

Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 
 

Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon the requirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the comman d used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

             Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

 

 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024 sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

 
Figure 4:8 array command 
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TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 
Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometry etc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings in AUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that are unnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 
 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X 2.00 

D1 : 0.84 X 2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X 1.20 

VENTILATOR V : 0.76 X 0.50 
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Figure 4:12first floor plan 
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Figure 4:13 second floor plan 
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Site engineer explaining about the plan of residential building 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 

drafting) software. Building plan, elevation and section for residential buildings was 

adopted by standard guidelines of building drawing and  orientation(vaasthu) 

Planning and design of residential buildings was carried on by considering rules of 

working and approval drawings. Construction work and site location is visited for  

two days. 
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Chapter -1

INTRODUCTION 

1.1 GENERAL 
 

          For many centuries village tanks have been the backbone of the village 

economy in South Asia. Tank storage structures are the prime water source to store 

rainwater and help farmers during crop growing period and provide stability to 

agricultural production. This resource has to be utilized properly by carrying out the 

On Farm Developmental works in its command area. Developing agricultural tank 

information system involves the collection of various information of the command 

area. 

           As irrigation has been the primary source of agricultural growth in the Telugu 

states, has always been accorded top priority by the states. Traditionally, the irrigation 

sector has been the largest consumer of plan funds next to the power sector. Over the 

years, the states have been able to create an irrigation potential of 4.84 million 

hectares through major irrigation projects medium irrigation projects. 

          Traditionally, individual formers have irrigated from wells, ground water 

irrigates about 2.2 million ha. As irrigation has been the primary source of agricultural 

growth in the Telugu states, it about half of that is under irrigation. India is among the 

foremost countries in the world practicing large scale irrigation through development 

of its water resources for irrigation, generation of hydropower and providing domestic 

water supply. 

1.2 HISTORY 

          Irrigation potential which stood at 22.6 mha in 1950 - 1951, has now reached 

100 mha, which is about 1/3 of total cropped area, and as a result food production has 

increased from 50 m tones (1951) to about 208 m tones (2000). The projection for 

future population and food requirement of the country indicate that the population of 

India may stabilize around 1.6 to 1.7 billion by 2050 AD and that would require about 

450 m tons of food grain annually at the present level of food consumption. 

            However, to meet the demand of our nation and create reasonable export 

surplus in the internal market, we need to plan production of food grains, to be not 
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less than 500 m tons by 2050 AD area wise it is necessary to provide irrigation in at 

least 130 mha for food crops alone and in area of 160 mha for all crops to be able to 

meet the demands of the country in 2050 AD and security. 

1.3 NECESSITY OF THE STUDY: 

          Water is a precious national   resource. The  development  of surface  as  well  

as  ground  water  for  increasing  the  agricultural production  to  meet  the  growing  

requirement  of  Indian population  is  a  must.  As  the  civilizations  grew more  and  

more, lands  are  converted  into  agricultural  lands  all  over  the  world  to  cater  the  

needs  of  the  growing  population,  and  India  is  no exception. Historically, tanks 

formed the primary sources of minor irrigation in the country as a whole and South 

India in particular, in conformity with local conditions. Tank storage structures are the 

prime water source to store rainwater and help farmers during crop growing period 

and provide stability to agricultural production. 

          Minor irrigation schemes are environment friendly and provide gainful 

employment opportunities to the rural population, resulting in optimum utilization of 

resources.  This also contributes to rural economic growth and support numerous 

vegetable and food processing units. Historically, tanks formed the primary sources of 

minor irrigation in the country as a whole and South India in particular, in conformity 

with local conditions. Andhra Pradesh, one of the Southern states of the country also 

experienced most of its minor irrigation through tanks. However, in the recent past, 

the minor irrigation under tanks received a setback due to various reasons 

Rainfall is the primary sources of water for irrigation. It is not available though 

out the year. The stored rain water either in tank or in sub-surface is used as resources 

of irrigation water for an indefinite period. Following are the sources of irrigation 

water. Surface water: It may be by flowing river or from still waters of tanks, ponds, 

lakes, pools or artificial reservoirs such as dams, barrages and diversionary bunds 

with different storage capacity. Ground water.  Water stored in the underground is 

known as groundwater. 
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1.4 NECESSITY OF IRRIGATION 

i) Uncertainty of monsoon rainfall: 

80% of rainfall in India is received during monsoon period. Monsoon rainfall is very 
uncertain. So irrigation is very important to supply water to plants also and when 
needed. 

ii) Uneven distribution of rainfall: 

To compensate the uneven distribution in an area, supplemental irrigation is needed. 

iii) Effect of winter rainfall (N India)/ Effect of SWM in S. India: 

Supplemental irrigation is inevitable in the regions due to poor rainfall. 

iv) Cultivation of high yielding crops: 

 High yielding crops produce heavy biomass and economic yield. Higher biomass 
need more water for its production. Hence supplementation of water as irrigation is 
essential. 

v) Difference in water holding capacity of the soil:  

Sandy soil - low WHC  frequent irrigation. Clay soil - high WHC - frequency is less. 
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Chapter -2 

   TYPES OF IRRIGATION 
 

There are three types of irrigation: 

1. Gravity flow or surface water flow. 

2. Tank or reservoir. 

3. Lift irrigation. 

2.1 GRAVITY FLOW OR SURFACE IRRIGATION: 

          The irrigation in which the water flows under gravity from the source to the 

field is known as gravity flow irrigation. Due to gravity water flows from higher areas 

to the lower areas. After which it is distributed in the fields. Silt in the canal water has 

a fertilizing agent. The whole canal irrigation in our country is gravity irrigation. The 

gravity flow irrigation is cheaper and quality of water is also good due to presence of 

soil content. 

2.2 Tank irrigation: 

          If the runoff is more than the required amount then head works and barrages are 

constructed to store the water. 

          The flow of a river is a seasonal flow. Sometimes more water is required and 

the Source is limited. Sometimes less water is required and the source is high so in 

order to regulate flow, the reservoirs are constructed. The functions of reservoirs are 

1. To fulfill the immigration requirements. 

2. To generate the hydraulic power. 

3. Regulate the river flow so is to avoid flood. In some areas, small dams instead of 

canals are constructed for the irrigation purposes. 
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2.3 Lift irrigation: 

          When the main source is at the lower level than the supply level. Then water is 

supplied through some mechanical means this is known as lift irrigation. 

Lift from canals (rivers) 

         Pumps are used to lift the water from canals or rivers at lower level to the area at 

higher level for irrigation purpose. 

Open wells 

In villages there are some open holes whose depth intercepts the water table. So the 

water is taken out from lower level to the surface for irrigation purpose by adopting 

different mechanical means. 

 

 Tube wells 

          It is the lifting of water by pumping from underground reservoir. Extensive 

surface irrigation results in an increase in the ground water level due to percolation 

and seepage which causes water logging in large areas, Irrigation by this method will 

reduce the yield. Tube well offers a remedial measure by providing sub surface 

drainage. 

          Tube well irrigation can be obtained more quickly than from surface water 

project.  Large costs involved in making canals for the construction of head works, 

whereas less cost is involved in constructing tube wells. 
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Chapter -3 
LIFT IRRIGATION 

 

3.1 Uses of Lift irrigation 

 

Figure 3.1 indicates lift the water in to distributor channel 

1. The lift irrigation method is used both for watering of a certain area as a whole and 

for water application to particular elevated sites in the area of gravity irrigation (at 

that water is lifted from river or from immigration canals). Such combination of 

gravity and lift irrigation is rather reasonable in many cases. 

2. Irrigation with which water is supplied to the system by water-lifting devices is 

called pumping/mechanical/lift irrigation (by means mechanical water-lifting 

devices). 

3. Head/diversion structure is a water-lifting device that supplies water by means of 

pumps to an irrigated area through a pressure pipeline. Water from a source is lifted 
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up to the highest elevation of the entire irrigated area or  certain zones, and from 

there it is distributed by gravity canals or pressure pipelines. 

4. Lift irrigation is used both for water application by gravity to the entire area and 

particular elevated sites. 

5. At sprinkling irrigation, pumping stations not only supply water at a target rate, but 

also produce required water head. 

 

3.2 REQUIREMENTS OF LIFT IRRIGATION 

1. Water Source - suitable and constant water source should be available for whole 

year at the site of LIS. Water can be made available through Dams, River canal etc. 

2. Lifting medium - To lift water to the desired location, lifting medium i.e. pumps are 

required. Depending upon the duty point head, discharged the different types of 

pumps are selected. 

3. Conveying medium - Rising main may be of steel, concrete or any other suitable 

material. 

 

3.3 TYPES OF IRRIGATION PROJECTS IN TELUGU STATES 

          Irrigation projects in Telugu states have been divided into three categories 

based on the size of the irrigated area i.e. cultivable command area (CCA). 

Definition of cultivable command area (CCA) 

The area which can be irrigated from a scheme and is fit for cultivation. 

A. Major irrigation scheme 

    A scheme having CCA more than 10,000 hectares is major irrigation scheme  
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B. Medium irrigation scheme 

   A scheme having CCA more than 2,000 hectares and up to 10,000 hectares 

individually is a medium irrigation scheme. 

C. Minor irrigation scheme 

  A scheme having CCA up to 2,000 hectares individually is classified  as minor 

irrigation scheme and usually include smaller irrigation schemes such as lift irrigation 

or schemes with water sources like tanks, division weirs, and open head channels. 

Traditionally, minor irrigation projects and ground water are under the guidance 

of the minor irrigation Department,  while the major and medium irrigation projects 

are under the major irrigation Department. 
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3.4   STORAGE SCHEMES 

 

          Storage schemes include tanks and reservoirs which impound water of streams 

and rivers of irrigation purposes.  After wells, tanks occupy a very important place 

under the minor irrigation program. They provide nearly two-third of the total 

irrigation from minor sources in the states of Andhra Pradesh, Karnataka, Kerala, 

Maharashtra, Orissa and Tamil Nadu. The essential features of these schemes are: 

1. A bund or a dam which is generally of earth, but is also sometimes partly or fully 

masonry. 

2. Anicut and feeder channels to divert water from adjoining catchments. 

3. A waste weir to dispose of surplus flood water. 

4. Sluice or sluices to let out water for irrigation. 

5. Conveyance and distribution system. 
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3.5 IMPORTANCE OF MINOR IRRIGATION TANKS 

Minor Irrigation Tanks are the resource complexes for multifarious uses like 

1. Irrigation 

2. Drinking water for people & animals 

3. Domestic use for people  and animals 

4. Recharging ground water 

5. Fuel wood and timber 

6. Rearing fish 

7. Fodder 

8. Sanctuary for birds 

9. Silt and sand for construction 

  

3.6 COMPONENTS OF MINOR IRRIGATION  

The various components of a minor irrigation tank are listed below: 

1. Tank bund (Earthen Bund): A bund or a dam which is generally of earth, but is 

also sometimes partly or fully masonry, which is used to store water. 

2. Feeder channels: feeder channels are used to divert water from adjoining 

catchments. 

3. Sluice: Sluice or sluices used to let out water for irrigation. 

4. Conveyance and distribution system: Field channels are used to supply water 

(entered through sluice) to the irrigation fields. 
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3.7 MANAGEMENT OF  TANK IRRIGATION  

          Presently, in most of the states, the smaller tank systems are entrusted to the 

local bodies such as panchayats unions for maintenance and management while the 

bigger once are rested with the government irrigation departments where there is no 

role for the local bodies in planning and implementing the development works. 

          However, the tanks are even smaller units which need to be maintained and 

managed at the hamlet level where panchayats are considered to be bigger 

administrative units. Also, the panchayats with multifarious activities tend to neglect 

tank development due to lack of manpower and other resources. In some states like 

MP, minor irrigation tanks irrigating below 100 ha. And all the tanks are with 

panchayats. It is proposed to transfer minor irrigation tank even up to 250 ha to Zilla 

panchayats. Water resources department maintains minor irrigation tanks above 250 

ha. One wards up to 2000 ha. Further large medium and minor tanks are also 

maintained by water resources departments. 

3.8 PURPOSE OF REHABILITATION 

          Generally, tank bed is silted up and reducing the storage capacity at the site 

selected. Due to silting in the tank there is a variation in the storage. To overcome this 

storage, desilting is introduced at appropriate places. A deteriorated tank can be 

selected and assessment of canal bank health can be performed with which the further 

canal maintenance can be ensured. 

a) Providing insurance against short duration droughts. 

b) Reducing the hazard of frost (increase the temperature of the plant). 

c) Washing or diluting salts in the soil softening tillage pans. 

d) Delaying bed formation by evaporative cooling. 

3.9  ADVANTAGES OF LIFT IRRIGATION 

1. lift irrigation made irrigation possible at higher level. 

2. Land acquisition problem in LIS. Is less. 
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3. water losses are low. 

4. Man power is less used. 

Disadvantages of lift irrigation 

          A drawback of lift irrigation is need for complex pumping and power 

equipment and power supply, and high operating costs. All these factors raise the cost 

of water supply to fields. 
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Chapter 4 

STUDY AREA 

 

4.1 LOCATION 

Name               : Thadipudi channel 

Village              : Thadipudi, 

Mandal             : Tallapudi, 

District              : West Godavari, 

State                  : Andhra Pradesh. 

 

 

Figure 4.1: Indicating the position of Thadipudi Channel on Google earth Map 
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4.2 MINOR IRRIGATION IN INDIA: 

The minor irrigation sector is an important sector, as it is spread over the 

entire country and its rural environment.  The development of minor irrigation 

practices has been followed since ancient times and finds mention in `Rigveda and 

Yajurveda'.  Subsequently, in course of time these were subjected to various 

technological up gradation. The classification of irrigation works w.r.t. to source was 

first highlighted by the first irrigation commission 1903 which form the basis for the 

present system of classification of irrigation works. Later, The Royal Commission on 

agriculture 1928 has recognized the importance of the cultivation by the small storage 

works in India. The minor irrigation sources include tanks, wells, canals and other 

sources. Tanks include all works used for the storage of water and all natural 

depressions from which water is used for irrigation purposes. Of all the minor 

irrigation sources, tanks are important traditional sources and are a dominant feature 

in South-India in general and in Andhra Pradesh in particular.  

In many areas tanks have become the primary source of irrigation. However, 

the relative importance of tanks as minor irrigation sources has considerably reduced 

in recent times because of greater attention paid to major and medium sources of 

irrigation by the Government. But still the irrigation under tanks play an important 

role in Southern states of Andhra Pradesh, Tamil Nadu and Karnataka and they 

account for more than 50% of the area irrigated by all minor irrigation works put 

together. 

4.3 SITE SELECTION 

           

Mandal marked in figure 3.1. The main reason for rehabilitation of tank is to store the 

water as there is no facility for water storage and also ground water level has fallen 

down to 1000 feet since a decade. The availability of water for irrigation is very less 

hence the maintenance cost for irrigation uneconomical. 

          The sites consist of brownish red clayey silty gravel soil with pebbles of 

Irregular shapes and sizes. As the soil is clayey in nature, percolation is more which 

Indeed helps to improve the ground water level. 
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4.4 PRESENT CONDITION OF DISTRIBUTORY 

          Owning to the age of tank and  under - maintenance, the carrying capacity of 

the parent canal has deteriorating. The carrying capacity of the tank is less than the 

designed further; the rehabilitation at the tail end is suffered much. This has 

aggravated the tail end problems to such an extent that the tail end farmers could not 

get their legitimate share of water to grow crops. The structures on the system are 

Damaged there by regulation of water in the canal has become unmanageable. In-

Disciplined nature of some of the farmers in the reaches in tampering the sluice gates 

further aggravated the situation leading to unequal distribution of water and damage 

of the controlling structures. Due to the erosion of banks, there is frequent degradation 

and silting up in the tank bed. Owing to these problems, productivity and command 

Ability has drastically fallen. Figure 3.2 shows the present condition of Thadipudi 

channel At Thadipudi village in Thallapudi mandal. 

 

 
 

FIGURE 4.3 THE PRESENT CONDITION OF THADIPUDI CANAL 

4.5 NECESSITY OF THE WORK 
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          Irrigation requires lots of water, but when the water is scarce it is important to 

Use the water efficiently. An important factor in achieving high efficiency is the 

Method supplying water to the crop ideally water is delivered on demand of tanks, 

when the farmers require water. Unfortunately, often this is no realized. Instead, 

Water is usually delivered in a flexible way leading to the problems discussed. 

          Therefore, it is necessary to sustain tank and also to affect legitimate share of 

water to the  organizations and bridge gap ayacut. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17 
 

Chapter-5 

SURVEYING 

 

5.1 GENERAL 

          Surveying is the first of starting a project and it is the work of examining and 

Recording the area and features of a piece of land so as to construct a map, plan, or 

detailed description of it. 

 

RECONNAISSANCE SURVEY: 

          The reconnaissance survey is an extensive study of an entire area that might be 

used for a road or airfield. Its purpose is to eliminate those routes or sites which are 

Impractical or unfeasible and to identify the more promising routes or sites. And 

Problems are notified addressed by the local farmers. 

 

Site inspection: 

a. Locating the existing boundaries. 

b. Some portions within the tank are seen dismantled by the farmers 

in the past. 

c. Mass growth of weeds on the bed is seen in the tank. 

 

5.2  DATA COLLECTION 

By asking local farmers, channel is eroded and silted due to the variation 

Discharge and periodical maintenance was not taken. Due to rainfalls side slopes are 

eroded. In some areas observed that the slopes of tank fully eroded with turnings leads 

to the erosion of agricultural lands. In some places there is a jungle at the bed of the 

tank. There is no roper inspection path throughout the tank it leads to problem in 

maintenance of the canal. 
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Taking benchmarks: As a part of the project, some of the B.M.s is fixed by the World 

trigonometric survey team on temples. The benchmark to the required site was 

carried. The base line on the tank was run. Fixing the pegs at every 25m along the 

base line. 

5.3 A PRELIMINARY SURVEY 

          To collect adequate data to prepare plan/data of area to be used for planning and 

design. It is done by taking levels at every 3m interval were taken by using an auto 

level. The data was recorded in the field book simultaneously. The survey data was 

entered in spread sheet. The exiting canal is designed by using auto cad. 

5.4 LEVELLING 

 

 

Figure 5.3 AUTO LEVEL & LEVELING STAFF 

 

a. Auto level 

b. Tripod stand 

c. Leveling staff 

d. Plumb bob 
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e. Tapes 

f. Pegs 

 

Procedure for taking levels using auto level: 

 

a. Fix the tripod the tripod stand by using plum bob mark the center, the legs of the 
stand should be equal from the centre of the tripod. 

 

b. Fix the auto level on the base plate of the tripod stand using the hand screw 

c. later centering should be done by using foot screws. After check whether the 
centering is    correct or not by rotating the auto level in 360 degrees. 

 

d. Place the leveling staff on the known Bench mark (49.65). 

 

e. By adjusting the focusing screw, for the leveling staff and take the back sight 
reading by middle cross hair. 

 

f. Measure the width of existing canal and mark out the points with pegs where we 
have to take intermediate levels. 

 

g. Like this every section should be taken at an interval of 25m length. 

h. At the end of the day closing point should be taken on any non-movable objects 
like any concrete structures should be mark by using by point or marker. 

 

i. Next day should start from the closing point by taking B.S readings. 

 

j. Continue this process till the end of the canal. 

 
 5.4 TOTAL STATION 
 
Total station is a Survey equipment combination of Electro Magnetic Distance 

Measuring instrument and electronic theodolite. It is also integrated with 

microprocessor, electronic data collector and storage system. The instrument can be 
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used to measure horizontal and vertical angles well as sloping distance of object to the 

instrument. 

 

 

FIGURE 5.4 COMPONENTS OF TOTAL STATION 

 

Procedure: 

 

1. Check up and set up the instrument whether it is in a good working condition 

 

2. Make temporary adjustments such as bubbling with help of laser 

 

3. Enter the Co-ordinates and know elevation height. 

4. Set the ordination, make angle HA-O 

 

5. Give the specific code for each point such as BUND, FS, and BOUNDARY etc. 
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6 Place the prism where the reading is to be acquired. 

 

7. Create a new job in the total station by giving the job details respectively. 

 

8. Now turn the instrument towards north direction by using the compass 

 

9. Measure the back sight, instrument facing the north direction 

 

10. Start measuring the points required 

 

5.5 EARTH WORK EXCAVATION: 

 

What is earth work excavation? 

          In construction terms, excavation is the process of removing earth to form a 

cavity in the ground. On small sites or in confined spaces, excavation may be carried 

out by manual means using tools such as picks, shovels and wheelbarrows. 

Excavation in Earthwork: 

The excavation in earthwork is the measure of quantity of excavation to be 

carried out, the cost of equipment, machineries and labors required for the same. 

The cost of excavation depends on the depth of excavation, type of soil, method of 

excavation to be carried out and the distance where the excavated soil has to be 

disposed. The cost of all these are added for unit volume of excavation to get the rate 

of excavation. 

The cost of excavation based on depth is generally divided into categories as: 

 For depth up to 1.5m 

 For depth between 1.5m to 3m. 

 For depth between 3.m to 4.5m. 

 For depth more than 4.5m 
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The depth of excavation required varies from project to project and from place to 

place. Many factors influence the depth of excavation. We will not go into the details 

about the same. 

 

FIGURE 5.5 EARTH WORK EXCAVATION 

 Summarizing above points, it can be seen that the excavation work can be 

divided by following ways: 

          The first method is the selection of type of soil to be excavated and lead 

distance where the soil has to be disposed off. Then the other variable that is 

considered is the depth of excavation and is presented in the rate analysis description.  

          In the above examples of excavation, more number of descriptions are possible 

with different lead distance and type of soil. During tendering of civil engineering 

works, all the possible combinations are presented for quotations depending on the 

project requirements and site conditions. 
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  ANALYSIS OF EXCAVATION: 

 

Following points to be noted before starting rate analysis of soil: 

 Type of soil 

 Lead distance and transport for carrying excavated soil 

 Depth of excavation 

 Method of excavation  manual excavation or mechanical excavation 

 Capacity of labor for manual excavation 

 Capacity of equipment for mechanical excavation and their cost per unit 

quantity. 

 Water charges if used 

 Profit of contractor 
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5.6 DATA ENTRY IN SPREAD SHEET: 

 
Name of the work: Removal of Silt in the Thadipudi Lift irrigation scheme  main canal 

from km 0.000 to 26.50 km 
. Section   

Cutting 
Volume 

    
Filling 

Volume 
    

Remarks 
No
. 

From 
Differen

ce 
Area Average Volume Area Average Volume 

     Sq. Mtrs Sq. Mtrs 
Cubic 
Meters 

Sq. 
Mtrs 

Sq. Mtrs 
Cubic 
Meters 

1 0.000 0.000 8.943 4.472 0.000 0.000 0.000 0.000   

2 100.000 0.000 8.154 8.549 0.000 0.000 0.000 0.000   

3 200.000 0.000 6.279 7.217 0.000 0.025 0.013 0.000 
UT @ 

0.150KM 
4 300.000 100.000 8.247 7.263 726.300 0.000 0.013 1.250   

5 400.000 100.000 7.036 7.642 764.150 0.000 0.000 0.000   

6 500.000 100.000 5.822 6.429 642.900 0.000 0.000 0.000   

7 600.000 100.000 4.362 5.092 509.200 0.641 0.321 32.050   

8 700.000 100.000 3.686 4.024 402.400 1.880 1.261 126.050   

9 800.000 60.000 3.375 3.531 211.830 3.397 2.639 158.310 
UT @ 

0.80KM  
10 900.000 100.000 3.192 3.284 328.350 5.112 4.255 425.450   

11 1000.000 100.000 2.772 2.982 298.200 6.857 5.985 598.450   

12 1100.000 100.000 2.918 2.845 284.500 6.048 6.453 645.250   

13 1200.000 100.000 2.804 2.861 286.100 5.306 5.677 567.700   

14 1300.000 100.000 2.814 2.809 280.900 4.596 4.951 495.100   

15 1400.000 100.000 2.993 2.904 290.350 4.230 4.413 441.300   

16 1500.000 100.000 3.417 3.205 320.500 3.887 4.059 405.850   

17 1600.000 100.000 3.421 3.419 341.900 2.946 3.417 341.650   

18 1700.000 100.000 3.705 3.563 356.300 2.152 2.549 254.900   

19 1800.000 100.000 4.366 4.036 403.550 1.582 1.867 186.700   

20 1900.000 100.000 5.130 4.748 474.800 1.269 1.426 142.550   

21 2000.000 100.000 6.199 5.665 566.450 1.050 1.160 115.950   

22 2100.000 60.000 6.756 6.478 388.650 0.434 0.742 44.520 UT @ 1.987 

23 2200.000 100.000 7.687 7.222 722.150 0.058 0.246 24.600   

24 2300.000 30.000 8.938 8.313 249.375 0.000 0.029 0.870 
DLRB @ 
2.30KM 

25 2400.00 100.000 8.810 8.874 887.400 0.000 0.000 0.000   

26 2500.000 100.000 10.212 9.511 951.100 0.000 0.000 0.000   

27 2600.000 100.000 8.453 9.333 933.250 0.000 0.000 0.000   

28 2700.000 100.000 7.379 7.916 791.600 0.000 0.000 0.000   

29 2800.000 100.000 8.502 7.941 794.050 0.209 0.105 10.450   
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30 2900.000 100.000 7.886 8.194 819.400 0.755 0.482 48.200

31 3000.000 100.000 7.473 7.680 767.950 1.457 1.106 110.600   

32 3100.000 40.000 7.556 7.515 300.580 1.386 1.422 56.860 
Syphom @ 
2.909 km 

33 3200.000 100.000 7.651 7.604 760.350 1.296 1.341 134.100   

34 3300.000 100.000 7.762 7.707 770.650 1.189 1.243 124.250   

35 3400.000 60.000 7.810 7.786 467.160 1.105 1.147 68.820 UT@3.367km 

36 3500.000 100.000 7.909 7.860 785.950 1.045 1.075 107.500   
37 3600.000 100.000 7.359 7.634 763.400 0.435 0.740 74.000   

38 3700.000 100.000 6.988 7.174 717.350 0.002 0.219 21.850   

39 3800.000 100.000 7.311 7.150 714.950 0.259 0.131 13.050   

40 3900.000 100.000 7.765 7.538 753.800 0.661 0.460 46.000   

41 4000.000 100.000 7.785 7.775 777.500 1.129 0.895 89.500   

42 4100.000 100.000 6.450 7.118 711.750 0.911 1.020 102.000   

43 4200.000 100.000 4.905 5.678 567.750 0.736 0.824 82.350   

44 4300.000 100.000 3.687 4.296 429.600 0.597 0.667 66.650   

45 4400.000 100.000 3.511 3.599 359.900 1.107 0.852 85.200   

46 4500.000 100.000 3.608 3.560 355.950 2.230 1.669 166.850   

47 4600.000 50.000 4.283 3.946 197.275 1.522 1.876 93.800 SP@4.575km 

48 4700.000 100.000 5.065 4.674 467.400 1.050 1.286 128.600   

49 4800.000 100.000 6.078 5.572 557.150 0.779 0.915 91.450   

50 4900.000 100.000 7.114 6.596 659.600 0.609 0.694 69.400   
51 5000.000 100.000 8.376 7.745 774.500 0.511 0.560 56.000   
52 5100.000 100.000 7.068 7.722 772.200 0.714 0.613 61.250   

53 5200.000 60.000 5.752 6.410 384.600 0.961 0.838 50.250 
UT@5.110K

M 

54 5300.000 100.000 4.493 5.123 512.250 1.336 1.149 114.850   

55 5400.000 90.000 3.380 3.937 354.285 1.809 1.573 141.525 
SLRB@5.380

KM 

56 5500.000 70.000 2.433 2.907 203.455 2.582 2.196 153.685 
UT@5.404K

M 

57 5600.000 100.000 3.399 2.916 291.600 1.915 2.249 224.850   

58 5700.000 100.000 4.501 3.950 395.000 1.459 1.687 168.700   

59 5800.000 100.000 5.661 5.081 508.100 1.130 1.295 129.450   

60 5900.000 100.000 6.894 6.278 627.750 0.870 1.000 100.000   

61 6000.000 100.000 8.294 7.594 759.400 0.705 0.788 78.750   

62 6100.000 100.000 8.207 8.251 825.050 0.631 0.668 66.800   

63 6200.000 100.000 8.197 8.202 820.200 0.563 0.597 59.700   

64 6300.000 100.000 8.147 8.172 817.200 0.506 0.535 53.450   

65 6400.000 100.000 8.129 8.138 813.800 0.430 0.468 46.800   

66 6500.000 70.000 8.203 8.166 571.620 0.385 0.408 28.525 
UT@6.420K

M 

67 6600.000 100.000 8.100 8.152 815.150 0.371 0.378 37.800   

68 6700.000 100.000 8.153 8.127 812.650 0.354 0.363 36.250   
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69 6800.000 100.000 8.147 8.150 815.000 0.326 0.340 34.000

70 6900.000 100.000 8.151 8.149 814.900 0.313 0.320 31.950   

71 7000.000 100.000 8.193 8.172 817.200 0.289 0.301 30.100   

72 7100.000 100.000 8.125 8.159 815.900 0.108 0.199 19.850   

73 7200.000 100.000 8.291 8.208 820.800 0.002 0.055 5.500   

74 7300.000 60.000 8.545 8.418 505.080 0.000 0.001 0.060 
UT@7.225K

M 

75 7400.000 100.000 8.758 8.652 865.150 0.000 0.000 0.000   

76 7500.000 100.000 8.975 8.867 886.650 0.000 0.000 0.000   
77 7600.000 100.000 9.595 9.285 928.500 0.000 0.000 0.000   
78 7700.000 100.000 10.227 9.911 991.100 0.000 0.000 0.000   

79 7800.000 30.000 10.845 10.536 316.080 0.000 0.000 0.000 
SP CUM 

SLRB@7.800
KM 

80 7900.000 100.000 11.437 11.141 1114.100 0.000 0.000 0.000   

81 8000.000 100.000 12.007 11.722 1172.200 0.000 0.000 0.000   

82 8100.000 100.000 8.848 10.428 1042.750 0.000 0.000 0.000   

83 8200.000 100.000 6.006 7.427 742.700 0.043 0.022 2.150   

84 8300.000 90.000 4.003 5.005 450.405 0.897 0.470 42.300 UT@8.291K
M 85 8400.000 80.000 2.845 3.424 273.920 2.675 1.786 142.880 

86 8500.000 100.000 2.140 2.493 249.250 4.983 3.829 382.900   

87 8600.000 100.000 2.538 2.339 233.900 3.905 4.444 444.400   

88 8700.000 100.000 3.013 2.776 277.550 2.871 3.388 338.800   

89 8800.000 100.000 3.744 3.379 337.850 2.044 2.458 245.750   

90 8900.000 100.000 4.601 4.173 417.250 1.426 1.735 173.500   

91 9000.000 100.000 5.719 5.160 516.000 0.924 1.175 117.500   

92 9100.000 100.000 6.194 5.957 595.650 0.849 0.887 88.650   

93 9200.000 100.000 6.562 6.378 637.800 0.750 0.800 79.950   

94 9300.000 100.000 6.950 6.756 675.600 0.660 0.705 70.500   

95 9400.000 100.000 7.240 7.095 709.500 0.589 0.625 62.450   

96 9500.000 100.000 11.396 9.318 931.800 0.000 0.295 29.450   

97 9600.000 100.000 9.736 10.566 1056.600 0.000 0.000 0.000   

98 9700.000 60.000 5.767 7.752 465.090 1.105 0.553 33.150 
UT@9.642K

M 

99 9800.000 100.000 4.940 5.354 535.350 1.523 1.314 131.400   
10
0 

9900.000 100.000 4.169 4.555 455.450 2.050 1.787 178.650   

10
1 

10000.00 100.000 3.406 3.788 378.750 2.760 2.405 240.500   

     Total 58816.305     11334.955   

         195310.856         



27 
 

 
 

DETAILED ESTIMATE 

 
Sl. 
No 

 

Description of item No. 
Measurements in Mtrs 

 

Quantity Units  
L B D 

 
  

1  Removal of Jammu 
        

 
    

   from KM 0.000 to KM 
1.100 

1 X 1 
1100 1.36   

 
1496.00   

   from KM1.100 to KM 
1.760 

1 X 1 
660 0.81   

 
534.60   

   

  
  Total     

 
2030.60 Sq.m 

 
2 

 
Removal of Silt  in the Distributaries D8 from KM 0.000 to 
KM 1.760  without trimming of Bed and Slopes including 
cost of all materials, machinery, labor and placing the 
excavated stuff on the sideways as directed by the Engineer-
in-Charge etc., Complete 
 

  

  
  from KM 0.000 to KM 

1.100 
1 X 1 

1100 1.13 0.35 433.13   
  from KM 1.100 to KM 

1.760 
1 X 1 

660 0.65 0.20 85.80   
  

    Total     433.13 Cum 

 

 

 

 

 

Assistant Executive Engineer 

Section No:4 P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Deputy Executive Engineer 

P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Executive 
Engineer 

P.I.P.R.M.C. 
Division No:1, 

Kovvur 

 



28 
 

5.8 OBJECTIVES 

The main objectives of the study are 

i. To improve the performance of Thadipudi channel. 

ii. To increase the water-use efficiency of the tank. 

iii. To further increase the ground water table. 

iv. Capable 

will help the enlist, apiculturists, fire and Government officials. 

v.  The performance of the tank at any place and time and take necessary steps 

manage the resources effectively and optimally. 
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Chapter 6 

CONCLUSION 

 

 There is growing demand for lift irrigation schemes due to non-

availability of funds for conventional irrigation structures which 

also have prolonged & unending problems related to submersion, 

rehabilitation, environment etc. As the L.I. schemes can be 

completed in brief periods, their necessity is growing day by day. 

 

 Since the L.I. schemes are going to play major role in future, due 

attention should be given to the concepts of planning & design for 

better performance & efficiency of scheme. 

 

 The proposals should be finalized only after considering all the 

possibilities for different alternatives and respective cost 

economics. Cost of the pressure mains should always be kept in 

mind while formulating the proposals as it has bearing on cost of 

the scheme.  

 
 The Bigger dia with lesser number of rows are always economical 

wrt. Installation cost as well running cost. 

 Low velocity of flow in the pipe would always be economical for 

the schemes with very lengthy pressure mains. More velocity may 

be permitted in the pipes for the schemes with shorter length of 

pipes. 

 Though lift irrigation schemes necessity is ever growing, 

considering the limitations of Power. 
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 Availability & recurring power bills annually, financial returns, 

recurring maintenance problems and periodical replacements of 

mechanical components, they should be proposed judiciously. 
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GOVERNMENT REPORT 

 

TADIPUDI LIFT IRRIGATION SCHEME 

 

Preamble 

 

The Government of Andhra Pradesh has accorded Administrative 

Approval for Rs. 23,740 lakhs. The scheme is contemplated to provide 

irrigation facilities to 14 mandals of West Godavari district. The scheme 

also provides drinking water facilities to 5.40 lakh population reroute the 

canal system. The lifting of water is proposed on Godavari at km 26.2 of 

Akhanda Godavari right bank. 

 

Salient Features 

Location                      : On River Godavari near Tadipudi (V) 

Tallapudi (M), W.G.Dist. 

Ayacut                      : 2, 06,600Acres 

No of Villages benefited  : 135 No.s 

No of Mandals benefited : 14 No.s 

Villages benefitted            : 56 nos 

Mandals benefitted  : 7 nos 

Water Utilization           : 14.470TMC 

Crops                       : Khariff Only 
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Drinking water           : 5.40 Lakh population reroute the canal 

Power required           : 28 M.W 

Discharge                     : 1396 Cusecs 

Static load                     :  30.03 M 

Pumps                     : Vertical turbine pumps 

Capacity                     :  24,000 H.P (8No.s 3000 HP each) 

Ayacut Created           : 14500 Acres 

Length of Pressure main :  2.59 KM (1635 MM Ã Pipes of 12 rows) 

Length of main canal : 80.45 KM 

Length of distributaries :  675 KM 

Present Stage            :  ongoing 
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ABSTRACT 

 
 

 

 .Development of a country depends on the connectivity of various places with 

adequate road network. Roads are the major channel of transportation for carrying 

goods and passengers. As a part of the curriculum, and for the partial fulfillment 

of the requirements for completion of the engineering degree from gudlavalleru 

engineering college, I (B. KRISHNA SAI), underwent an industrial training AT  

PANCHYATI RAJ ENGINEERING DEPARTMENT , bantumilli mandalam 

521324, krishna district .the report consist of inspection of site work and 

procedures used at the site for construction. 
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INTRODUCTION 

 

Development of a country depends on the connectivity of various places with 
adequate road network. Roads are the major channel of transportation for carrying 
goods and passengers. They play a significant role in improving the socio-economic 
standards of a region. Roads constitute the most important mode of communication in 
areas where railways have not developed much and form the basic infra-structure for 
the development and economic growth of the country. 

The benefits from the investment in road sector are indirect, long-term and not 
immediately visible. Roads are important assets for any nation. However, merely 
creating the assets is not enough, it has to be planned carefully and a pavement which 
is designed not properly deteriorates fast. India is a large country having huge 
resource of materials. If these local materials are used properly. The cost of 
construction can be reduced. There are various types of pavements which differ in 
their suitability in different environment. 

Each Type of Pavements has its own merits and demerits. Despite a large number of 
seminars and conference, still in India, 98% roads are having flexible pavements. A 
lot of research has been made on use of waste materials but the role of the material is 
still limited. So there is need to take a holistic approach and mark the areas where 
these are most suitable. India has one of the largest road networks in the world. For 
the purpose of management and administration, 

The National Highways are intended to facilitate medium and long-distance inter-city 
passenger and freight traffic across the country. The state Highways are suspended to 
carry the traffic along major centers within the state. Other District roads and Village 
Roads provide villages accessibility to meet their social needs as also the means to 
transport agriculture produce from village nearby markets. Major District Roads 
provide the secondary function of linkage between main roads and rural roads. 

The Road network in the country is as under 

Point of view geographical and population of the state is the nation's largest state. 
State Industrial, economic and social development of the state and the population of 
each village is absolutely necessary to re-connect to the main roads. In addition to 
state important national roads, state roads and district roads and their proper broad be 
made to improve the quality of traffic point of view is of popular importance. 

                                                                                              
Roads & Buildings Department to build roads and improve connectivity in rural ones, 
Other District Road and State broad and improvement of rural roads and main roads 
narrow construction of zones and depleted bridges and bridges reconstruction of the 



bases are transacted on a priority basis. Also under pradhanmantri Gram Sadak 
Yojana and Prefabricated construction of rural roads linking the work of other district 
roads broad Kilometers the scale bases are edited 

Successful operation of various Schemes for the Roads & Buildings Department 
engineers and supervisory boards in dif
been different settled. 

Activities by planning, execution, and quality control etc. remove impediments find 
joy in relation to the supervision over the activities are focused. Various schemes 
operated by the Department of the office of the Regional Chief Engineers Office. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Role of our work in construction: 

 

 The role we were assigned during our internship program was Inspection. 

 We were responsible for the inspection of various construction activities 
like proper mixture of ingredients in concrete and the proper work 
procedure   

 Inspection on Construction of C.C Road in Bantumilli village 

    The length of the cc road at Bantumilli village (600m), width (3.5m), 

    depth (6inches) mix proportion used for this road is 1:2:4 .Estimation 

costing . Rs. 1.50lakhs/- 

 Inspection on Construction of C.C Road in Arthamuru village 

The length of the cc road at Arthamuru village (800m), width (3.0m), 

depth       (6inches) mix proportion used for this road is 1:3:6 . Estimation 

costing .Rs. 1.8lakhs/- 

 

 Inspection on Construction of C.C Road in Satuluru village  

The length of the cc road at Satuluru village (750m), width (3.5m) depth 

(6inches) mix proportion used for this road is 1:2:4 . Estimation costing   

 Rs. 1.65lakhs/- 

 

  



WHAT IS ROAD (OR) PAVEMENT? 

Pavement or Road is an open, generally public way for the passage of vehicles, 
people, and animals. 

Pavement is finished with a hard-smooth surface. It helped make them durable and 
able to withstand traffic and the environment. They have a life span of between 20-30 
years. 

 
Road pavement deteriorate over time due to 

The impact of traffic, particularly heavy vehicles. 

Environmental factors such as weather, pollution. 

 

PURPOSE 

Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 

FUNCTIONS 

One of the primary functions is load distribution. It can be characterized by the tire 
loads, tire configuration, repetition of loads, and distribution of traffic across the 
pavement, and vehicle speed, Pavement material and geometric design can eliminate 
moisture problems such as mud consists of affect quick and efficient drainage. These 
are pounding. Drainage systems 

 

Surface drainage: Removing all water present of the surface, sloping. chambers, and 
kerbs 

Subsurface drainage: Removing water that sleep into or is contained in the 
underlying sub-grade. 

 
 
 
 
 

                                   

 

 

 

 



 

                                       TYPES OF PAVEMENTS 

 

      There are various types of pavements depending upon the materials used 

 

 

             FLEXIBLE PAVEMENTS 

Bitumen has been widely used in the construction of flexible pavements for a long 
time. This is the most convenient and simple type of construction. The cost of 
construction of single lanc bituminous pavement varies from 20 to 30 lakhs per km in 
plain areas. In some applications, however, the performance of conventional bitumen 
may not be considered satisfactory because of the following reasons 

In summer season, due to high temperature, bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 
In winter season, due to low temperature, the bitumen becomes brittle resulting 
in cracking. raveling and unevenness which makes the pavement unsuitable for 
use. 
In rainy season, water enters the pavement resulting into pot holes and 
sometimes total removal of bituminous layer.                                                                                 
                                                                                                 
In hilly areas, due to sub-zero temperature, the freeze thaw and heave cycle 
takes place. Due to freezing and melting of ice in bituminous voids, volume 
expansion and contraction occur. This leads to pavement failure. 



The cost of bitumen has been rising continuously. In near future, there will be 
scarcity of bitumen and it will be impossible to procure bitumen at very high 
costs. 

 
 
RIGID PAVEMENTS 

Rigid pavements, though costly in initial investment, are cheap in long run because of 
low maintenance costs. There are various merits in the use of rigid pavements are 
summarized below: 

Besides the easy availability of cement, concrete roads have a long life and are 
practically maintenance-free. 
Cement concrete roads save substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made, Concrete roads can 
withstand extreme weather conditions Wide ranging temperature, heavy 
rainfall and water logging. 
Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 
Reduction in the cost of concrete pavements can be brought about by 
developing semi-self-compacting concrete techniques and the use of closely 
spaced thin joints. 

 

TYPES OF CONCRETE PAVEMENTS 

1. PLAIN CONCRETE OR SHORT PAVEMENT SLABS 

This type of pavement consists of successive slabs whose length is limited to about 25 
times the slab thickness. At present it is recommended that the paving slabs not be 
made longer than 5, even if the joints have dowels to transfer the loads. The 
movements as a result of fluctuations in temperature and humidity are concentrated in 
the joints. Normally, these joints are sealed to prevent water from penetrating the road 
structure. The width of the pavement slabs is limited to a maximum of 4.5m.                                                                   

2. REINFORCED CONCRETE 

Continuously reinforced concrete Continuously reinforced concrete 
pavements are characterized by the absence of transverse joints and are 
equipped with longitudinal steel reinforcement. The diameter of the reinforcing 
bars is calculated in such a way that cracking can be controlled and that the 
cracks are uniformly distributed (spacing at 1 to 3m). The crack width has to 
remain very small, Le. less than 0.3m 

 

 



 Reinforced pavement slabs 

Reinforced concrete pavement slabs are almost never used, expect for inside or 
outside industrial floors that are subjected to large loads or if the number of 
contraction joints has to be limited 

 
Steel fiber concrete 

The use of steel fiber concrete pavements is mainly limited to industrial floors. 
However, in that sector they are used intensively. For road pavements steel fiber 
concrete can be used for thin or very thin slabs or for very specific application. 

MATERIALS USED 

Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction 

Communities around the world rely on concrete as a safe, strong and simple building 
material. It is used in all types of construction; from domestic work to multi-story 
office blocks and shopping complexes. 

Despite the common usage of concrete, few people are aware of the considerations 
involved in designing strong, durable, high quality concrete. 

 
There are mainly three materials used primarily 

Cement  
Sand  
Aggregate 

CEMENT 

Cement is a binder, a substance that sets and hardens independently, and can bind 
other materials together. The word "cement" traces to the Romans, who used the term 
caementicium to describe masonry resembling modem concrete that was made from 
crushed rock with burnt lime as binder. The volcanic ash and pulverized brick 
additives that were added to the burnt lime to obtain a hydraulic binder were later 
referred to as cimentum,cement, and cement. 

Cement used in construction can be characterized as being either Hydraulic or Non 
hydraulic. Hydraulic cement hardens because of hydration, a chemical reaction 
between the anhydrous cement powder and water. Thus, they can harden underwater 
or when constantly exposed to wet weather. The chemical reaction results in hydrates 
that are not very water soluble and so are quite durable in water. Non-hydraulic 
cements do not harden underwater, for example, slaked limes harden by reaction with 
reaction with atmospheric carbon dioxide. 



The most important uses of cement are as an ingredient in the production of water in 
masonry, and of concrete, a combination of cement and an aggregate to form a strong 
building material. 

TYPES OF CEMENT: 

Portland cement 

Portland cement is by far the most common type of cement in general use around the 
world.This cement is made by heating the limestone with small quantities of other 
materials to 1450 ^0in the kiln, in a process known as calculations where by a molecu 
liberated from the calcium carbonate to form calcium oxide or quicklime, which is 
than bended with other materials that have been included the mix. The resulting hard 
substance is called "Clinker is the ground with small amount of gypsum into a powder 
to make "ordinary Portland cement". The most commonly used type of cement. 

Portland cement is a basic ingredient of concrete, mortar and most non-specially 
grout. The most common use for Portland cement is a production of concrete. 
Concrete is a composite material consisting of aggregate cement and water. As a 
construction material, concrete can be cast in almost any shape desired, and once 
harden can become a structural clement. It maybe white or grey. 

Portland fly ash cement 

It contains up to 35% fly ash. The fly ash is Pozzolanic, so that ultimate strength is 
maintained. Because fly ash addition allows lower concrete water content, early 
strength can also be maintained. Where good quality cheap fly ash is available, this 
alternative to ordinary Portland cement. be an economic 

 

Portland Pozzolana Cement 

It includes fly ash cement, since fly ash is pozzolana, but also includes cement made 
from other natural or artificial pozzolans. In countries where volcanic ashes are 
available. 

 

Portland silica fume cement 

Addition of silica fume can yield exceptionally high strengths, and cements containing 
5-20% silica fume are occasionally produced. However, silica fume is more usually 
added to Portland cement at the concrete mixer. 

 
 
 
 

 



FINE AGGREGATE 

Sand is a naturally occurring granular material composed of finely divided rock und 
mineral particles. The composition of sand is highly variable, depending on the local 
rock sources and conditions, but the most common constituent Of sand in Inland 
continental settings and non tropical coastal settings is silica (silicon dioxide, or 
SiO2), usually in the form of quartz 

The second most common type of sand is calcium carbonate, for example aragonite, 
which has Mostly been created, over the past half billion years. by various forms of 
life, like coral and shellfish. It is, for example, the primary form of sand apparent in 
areas. Where reefs have dominated the ecosystem for millions of years like the 
Caribbean. 

 

COARSE AGGREGATE 

Aggregates are inert granular materials such as sand, gravel, or crushed Stone that, 
along with water and Portland cement, are an essential ingredient in concrete. For a 
good concrete mix, aggregates need to be clean, hard, strong particles free of absorbed 
chemicals or coatings of clay and other fine materials that could cause the 
deterioration of concrete. 

Aggregates, which account for 60 to 75 percent of the total volume of concrete, are 
divided into two distinct categories - fine and coarse. Fine aggregates generally 
consist of natural sand or crushed stone With most particles passing through a 3/8-
inch (9. 5-mm) sieve. Coarse aggregates are any particles greater than 0.19 inch (4.75 
mm), but generally range between 3/8 and inches (9.5 mm to 37.5 mm) in diameter. 
Gravels constitute the majority of coarse aggregate used in concrete with crushed 
stone making up most other remainder. Natural gravel and sand are usually dug or 
dredged from a pity river, Luke, Or seabed. 

Crushed aggregate is produced by crushing quarry rock, boulders, cobbles. or large-
size gravel. Recycled concrete is a viable source of aggregate and has been 
satisfactorily used in granular sub base, soil-cement, and in new concrete. Aggregate 
processing consists of crushing, screening, and washing the aggregate to obtain proper 
cleanliness and gradation. If necessary, a benefaction process such as jigging or heavy 
media separation can be used to upgrade. 

The Once processed, the aggregates are handled and stored in a way that minimizes 
segregation and degradation and prevents contamination. Aggregates strongly and 
economy. 

Consequently, selection of aggregates is an important process. Although some 
variation in aggregate properties is expected, characteristics that are considered when 
selecting aggregate include: 



 

 

PROCEDURE TO CONSTRUCTION OF ROAD 

construction of a cement concrete pavement, various steps are taken as below 

 Survey of proposed work is done by experienced engineers or by any expert of 
survey, site survey includes geographical details, soil properties and site 
investigation 

 After survey- a team of experienced engineers and architecture prepare detailed 
plan of work the help of various software. 

 After that an engineer prepares detailed estimate of proposed work and also 
 

 Now excavation is done with the help of automatic machines and then a 
equipment is used to cut nearby trees and root removal process. And after this 
construction of soil sub grade.base course and then construction of concrete 
slab is done. 

 
 
 

Fig. 1.1 cement concrete road construction 
 
 
 
 
 
 
 
 
 

      



                                                       

                             Fig.1.2 Subgrade   

   
          Fig,1.2.1subgrade                                                                                                            
 

 
The following points are important for roads without n foundation 

  Drainage of all surface water 

 

 

has to be levelled, it is advisable to do this by using a granular material: either slag or 
coarse aggregate eg, with a grain size 0/20; 

 

 
It must always be avoided that water is sucked from the cement paste into the 
substructure or the base. This can be accomplished by either moderately moistening 
the sub grade, or by applying a plastic sheet on the substructure of the pavement. The 
latter work must be done with care, to prevent the sheet from tearing or being pulled 
loose by the wind 

      
 



Form work 

Formwork (shuttering) in concrete construction is used as a mould for a structure in 
which fresh concrete is poured only to harden subsequently. 
 
 
 
 

            
                                                               Fig 1.3.1 form work                                     
 
 
 

             
                                                   Fig 1.3.2  form work                      

 

 
                                 

       



MIXING AND TRANSPORT OF CONCRETE 

CONCRETE MIXING PLANT 

The concrete mixing plant must have a sufficient capacity in order to be able to 
continuously supply concrete to the paving machines. The mix constituents and 
admixtures have to be dosed very accurately. The number of aggregate feed bins has 
to equal at least the number of different aggregate fractions. 

The bins shall have raised edges to prevent contamination of the aggregate fractions. 
The equipment for loading the material shall be in good condition and shall have 
sufficient capacity to be able to continuously feed the bins. The bucket of the loaders 
shall not be wider than then bins. The content of the cement silos and the water tank 
are in proportion to the production rates. 

 

Fig. 1.4 Mixing plant 
 
 
For small works, permanent concrete mixing plants are often called on. In that case, 
mixing plants that are inspected and that can deliver Indian quality certification 
concrete should be used. 

Furthermore, it is useful and even essential to have a communication system between 
the concrete mixing plant and the construction site in order to coordinate the batching 
and paving operations 

    

TRANSPORT OF THE CONCRETE MIXING 

Sufficient trucks must be available to continuously supply the paving machines. The 
number depends on the yield at the construction sites the loading capacity of the 
trucks and the cycle time (i.e. the transport time plus the time required to load and 
unload a truck)- The loading capacity and the of truck to be used depend on the nature 
of the work, the haul roads and concrete paving machines, Usually, the specifications 
prescribe that the concrete has to be transported in dump trucks as concrete consists of 



a relatively dry mix having a consistency that makes transport and unloading in truck 
mixers difficult. 

Furthermore, dump trucks can discharge the concrete faster. For small marks and in 
urban areas, the use of truck mixers is increasingly accepted Under these 
circumstances an admixture (ega superplasticizer) can be mixed in just before 
discharging the concrete, 

 

         Fig. 1.5 Transportation of concrete 
 

The necessary measures have to be taken to prevent changes of the water content and 
temperature of the concrete during transport. To this end, the specifications prescribe 
to cover the dump trucks by means of a tarpaulin. 

 

 

   

PLACING THE CONCRETE 

Usually the concrete is placed using slip form paving machines which applies for all 
categories of roads. This equipment meets both the requirements for quality and for 
the envisaged rate of production Conventional concreting trains riding on set up rails, 
are hardly used any more for road works in our country 

 
 
 
For this reason, this manner of execution will not be dealt with here. However, the 
technique of manually placing the concrete using forms is still applied in certain cases, 
such as for the construction of roundabout with a small diameter, at intersections, for 
repair work or when the execution conditions are such that slip form pavers cannot be 



utilized. This occurs increasingly often in urban areas for the construction of 
pavement surfaces of exposed aggregate and possibly colored concrete. 

 

                                                   Fig. 1.6 Placing the concrete 

 
 
 
 
 

Compaction 
 Purpose of compaction is to pull out the air from voids and concrete make 

harden. 
 In site mostly used Mechanical vibrators.  

 
 
 

 
Fig. 1.7.1 Pin vibrator  

 
 
 



     
Fig. 1.7.2 plate vibrator  

 
 

 

Finishing of surface 

 Finishing refers to leveling or smoothing the concrete so that the pavement  
surface has the correct profile 

 
 

   
Fig. 1.8.1 Finishing by machine  

 
 

 
 



 
 

Fig. 1.8.2 Finishing by manually 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CURING 

Curing is the process of increasing hydration in cement; after setting the concrete, 
curing process is done till 20 to 25 days. 

There is some method of curing 

Sprinkling of water 

By ponding 

 

 

 

 

            Fig. 1.9 Curing 

 
 
 
 
OPENING TO TRAFFIC 
 
Usually, a concrete pavement is only opened to traffic 7 days after the concrete has 
been laid and after, in the presence of all parties, any possible cracks have been 
recorded. A concrete pavement of less than 7 days old can be opened to traffic if the 
contractor provides proof that the concrete has reached the minimum compressive 
strength stipulated in the specifications 
 
Presently, special compositions of the concrete mix allow an early opening to traffic, 
ie. 
 



between 24 and 48 hours after placement. These mixes are used, for example, for 
pavement repair works to reduce the nuisance to the public as much as possible. 
 
It is pointless to talk about quality if not all employees, cach at his own level, make a special 
effort to understand the rules of good practice upgrade their know-how and act accordingly. 
                            
 

 
Fig. 2.0 Opening to Traffic 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



CONCLUSION 
 

 It was wonderful learning experience at Bantumilli panchayat raj Department 
and 

      consultants for four weeks internship at Bantumilli. 
 

 I gained  insight regarding almost every aspect of site.  
 

 I got experience about dealing the workers in site. 
 

 I gained  knowledge about the methods of laying cc roads and mix proportions 
and ingredients used in construction of roads. 

 
 I hope this experience will surely help me in my future. 

 
 I would like to thank MR. HARI BABU, AEE who helped us to understand 

the methods in road construction  
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ABSTRACT 
 

 
           The Project deals with the construction of a 
(NH-  with Pavement Quality Concrete surfacing by  INFRA 

, visakapatnam. 
 

           
 
           The construction of the NH-216 (From km 84\550 to km 124\200) has been 
assigned to SUDHARMA INFRA TECH PVT LIMITED, campground in Patha-
Majeru, Andrapadesh. 

 
           
 
             NH-216 is a National Highway in the state of Andrapradesh. It starts from 
NH-16 junction at kattipudi and passes through Kakinada, Amalapuram, Narsapur, 
Machilipatnam, Avanigadda, before it junctions NH-16 again at Ongole. 
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01-INTRODUCTION: 
 

1.1:Company: 
  1.11:Vision: 

1.12: Mission: 
To create a fair and courteous environment for clients, employees, vendors, as well as 

the society. 
 

1.2: Services: 
 Roads and Highways 

 Bridge construction 

 Urban Development 

 Major Earth work and Soil strengthening 

 

        1.3: About Company: 
   Sudharma Infratech Private Limited is a Private incorporated on 20 October 2008. It 

is classified as Non-govt company and is registered at Registrar of Companies, 
Vijayawada. Its authorized share capital is Rs. 4,00,00,000 and its paid up capital is 
Rs. 2,51,99,970. It is inolved in Building of complete constructions or parts thereof; 
civil engineering.  

 The business of the company is being managed by Sri. R.V.V. Sudhakar and 
Sri G.S.B.B. Chowdary and in assistance with Mr. R Ravindranath 
Chowdary, Mr. N Mohan Murali and Smt. K Ratna Lalitha the directors of 
the Company and CEO Sri K V Ramana. 

 Prior to the incorporation of Sudharma Infratech Private Limited, all the 
Directors of the company are first generation Entrepreneurs having vast 
experience in execution of  Civil Works and they have been executed 
several  works in the name of M/s. Sri Dattatreya Constructions and Services 
Private Limited with adequate Post Graduates, Graduates and Diploma 
Personnel  in Civil Engineering.  The Dattatreya company has got  its own 
machinery like Excavators, Dumpers, Dozers, and Vibro rollers etc., for 
execution of civil works as well as transportation services. 

 Sri Dattatreya Constructions and Services Private Limited will undertake 
private works and Sudharma Infratech Private Limited is meant for 
Government works. 

 Sri Dattatreya Constructions and Services Private Limited has been 
undertaking the construction of civil works for M/s. Larsen & Toubro 
Limited, M/s. Tisco,  M/s. Kakinada Sea Ports, Gangavaram Ports and 
Krishnapatnam port.   The company has crossed 12 crores turnover. 
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      Location of project: 
                                                   

 
 
                                                       Fig-1: Location of work
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02-PAVEMENTS: 
 2.1-Introduction: 

 Pavement design is the major component in the road construction 

 Nearly one-third or one-half of the total cost of the construction , so careful 
consideration should taken in design of pavement. 

 
 2.2: Types of pavements: 

There are various type of pavements depending upon the materials used. A 
briefs description of all types is given here. 

 
 2.2.1: Flexible Pavement: 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic or 
bituminous material and aggregates placed on a bed of compacted granular material of 
appropriate quality in layers over the sub grade. Water bound macadam roads and stabilized 
soil roads with or without asphaltic toppings are examples of flexible pavements. 
The design of flexible pavement is based on the principle that for a load of any magnitude, 
the intensity of a load diminishes as the load is transmitted downwards from the surface by 
virtue of spreading over an increasingly larger area, by carrying it deep enough into the 
ground through successive layers of granular material. 

 
Thus for flexible pavement, there can be grading in the quality of materials used, 

the materials with high degree of strength is used at or near the surface. Thus the strength 
of subgrade primarily influences the thickness of the flexible pavement. 
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 2.2.2: Rigid Pavement: 

Rigid pavements, though costly in initial investment, are cheap in long run because 
of low maintenance costs. There are various merits in the use of Rigid pavements (Concrete 
pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and the price 
of which has been rising steeply. India imports nearly 70% of the petroleum crude. The 
demand for bitumen in the coming years is likely to grow steeply, far outstripping the 
availability. Hence it will be in India's interest to explore alternative binders. Cement is 
available in sufficient quantity in India, and its availability in the future is also assured. Thus 
cement concrete roads should be the obvious choice in future road programmes. 

Besides the easy available of cement, concrete roads have a long life and are practically 
maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial vehicles 
to an extent of 14-20%. The fuel savings themselves can support a large programme of 
concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this factor 
must be considered when a choice pavements is made, 

Concrete roads can withstand extreme weather conditions  wide ranging temperatures, 
heavy rainfall and water logging. 

Though cement concrete roads may cost slightly more than a flexible pavement initially, 
they are economical when whole-life-costing is considered. 

Reduction in the cost of concrete pavements can be brought about by developing semi- 
self-compacting concrete techniques and the use of closely spaced thin joints. R&D efforts 
should be initiated in this area. 

 

  

  

             2.2.3Semi Rigid Pavement: 
The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research work has 
been done in this direction. But the work in terms of real construction is not visible. 
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3.0-CONSTRUCTION OF PAVEMENT QUALITY CONCRETE 

ROAD 

3.1: Introduction: 
 

 PQC is used for the construction of concrete roads as a top layer. Grade of PQC is 
generally M40 and having thickness of 300 mm. 

 It is designed as per IRC.15-2002. 

 ment and is economical due to its life span. It is generally 
designed for 30 years. 

 It requires dowel bar for load transfer mechanism and tie bar to hold panels of slab. 

 It requires a layer of Dry lean concrete (DLC) as a base course over which pavement 
quality concrete slabs rest. 

                                                                                            
  

3.2:  CONSTITUENTS OF PAVEMENT QUALITY 
CONCRETE MIX 

 
1) Coarse aggregate (retained on 2.36mm sieve). 

2) Fine aggregate (passing 2.36mm sieve but retained on 75mm). 

3) Cement (passing 75mm) 

4) Copper slag 

5) Stone dust 

6) Admixtures 
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 3.3: Pavement Quality Concrete Mix Design: 

1 Using copper slag, a by-product of copper refineries, as a partial replacement 
of sand in the preparation of pavement quality concrete (PQC) and dry lean 
concrete (DLC) mixes.  

2 A control mix for PQC was prepared with 400 kg/m3 of ordinary Portland 
cement (OPC) and water  cement (w  c) ratio of 0.40. Other concrete mixtures 
were then prepared by substituting 20%, 40%, 60%, 80% and 100% copper 
slag in control mix.  

3 Workability and bleeding of green concrete, compressive strength, flexural 
strength at 7 and 28 days, drying shrinkage and abrasion resistance were 
measured for all the concrete mixtures.  

4 DLC mixtures were designed with 150 kg/m3 of OPC and different blends of 
stone dust with 20%, 40%, 60% and 80% copper slag as fine aggregate.  

5 DLC mixes were then prepared with different water contents with a view to 
find out the optimum water content for achieving maximum density, and 
corresponding compressive strength at 7 and 28 days for each blend of stone 
dust and copper slag. 

 
 
 
 

           3.4: DLC Mix: 

 

            3.4.1: Cement: 

           Any of the following types of cement may be used with prior 
approval of the Engineer: 

(i) Ordinary Portland Cement IS :   269 

(ii) Portland Slag Cement IS :   455 

(iii)   Portland Poziolana Cement IS: 1489 

If the subgrade is found to consist of soluble sulphates in a 
concentration more than 0.5 per cent, cement used shall be sulphate 
resistant and shall conform to IS: 6909, 

Cement to be used may preferably be obtained in bulk form. It shall 
be stored in accordance with stipulations contained in Clause 1014 
and shall be subjected to acceptance test prior to its immediate use. 
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3.4.2: Aggregates: 
          Aggregates for lean concrete shall be natural material complying with IS: 383. The 
aggregates shall not be alkali reactive. The limits of deleterious materials shall not exceed 
the requirements set out in IS: 383. In case the Engineer considers that the aggregates are 
not free from din, the same may be washed and drained for at least 72 hours before 
batching, as directed by the Engineer. 

 
           3.4.3: Coarse aggregate: 

Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable pieces of 
crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of the coarse aggregate 
shall he 25 mm.  
  

          3.4.4: Fine aggregate: 
        The fine aggregate shall consist of clean, natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft 
particles, clay, shale, loam, cemented particles, mica, organic and other foreign matter 

  

              AGGREGATE GRADATION FOR DRY LEAN 
CONCRETE 

 
Sieve Designation Percentage passing the 

sieve by weight 
26.50 mm 100 
19.00 mm 80-100 
9.50 mm 55-75 
4.75 mm 35-60 

600.00 micron 10-35 
          75.00 micron                               0-8 

     
 
 

3.4.5: Water:  
          Water used for mixing and curing of concrete shall be clean and free from 
injurious amounts of oil, salt, acid, vegetable matter or other substances harmful to the 
finished concrete. It shall meet the requirements stipulated in IS:456. 
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3.5: PQC Mix: 
  

3.5.1: Cement: 
                Any of the following types of cement capable of   achieving the design 
strength may be used with prior approval of the Engineer, but the preference should 
be to use at least the 43 Grade or higher. 

(i)Ordinary Portland Cement, 33 Grade. IS : 269 
(ii)Ordinary Portland Cement, 43 Grade IS : 8112, 
(iii)Ordinary Portland Cement, 53 Grade, IS : 12269. 

If the soil around has soluble salts like sulphates in excess of 0.5 per cent, the cement 
used shall be sulphate resistant and shall conform to IS: 12330. 
 
 
 

              
                  3.5.2: Admixtures:  
                             Admixtures conforming to IS:6925 and IS: 9103 shall  be permitted to improve 
workability of the concrete or extension of setting time, on satisfactory evidence that they will not 
have any adverse effect on the properties of concrete with respect to strength, volume change, 
durability and have no deleterious effect on steel bars. The particulars of the admixture and the 
quantity to be used, must be furnished to the Engineer in advance to obtain his approval before use. 
Satisfactory performance of the admixtures should be proved boih on the laboratory concrete trial 
mixes and in trial paving works. If air entraining admixture is used, the total quantity of air in air-
entrained concrete as a percentage of the volume of the mix shall be 5 ± 1.5 per cent for 25 mm 
nominal size aggregate. 
 
 
              3.5.3: Aggregates: 
                        Aggregates for pavement concrete sha ll be natural material complying with IS : 383 
but with a Los Angeles Abrasion Test result not more than 35 per cent The limits of deleterious 
materials shall not exceed the requirements set out in IS : 383. 
          The aggregates shall be free from chert, flint, chalcedony or other silica in a form that can react 
with the alkalies in the cement. In addition, the total chlorides content expressed as chloride ion 
content shall not exceed 0.06 per cent by weight and the total sulphate content expressed as sulphuric 
anhydride (S03) shall not exceed 0.25 per cent by weight. 
 
 3.5.4: Coarse aggregate: 
                     Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable 
pieces of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of coarse aggregate shall not 
exceed 25 mm for pavement concrete. 
      Continuously graded or gap graded aggregates may be used, depending on the grading of the fine 
aggregate. No aggregate which has water absorption more than 2 per cent shall be used in the concrete 
mix. 
                    The aggregates shall be tested for soundness in accordance with IS : 2386 (Part-5). After 
5 cycles of testing the loss shall not be more than 12 per cent if sodium sulphate solution is 
used or 18 per cent if magnesium sulphate solution is used. 
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3.5.5: Fine aggregate:  
                   The fine aggregate shall consist of clean natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft particles, 
clay, shale, loam, cemented particles, mica and organic and other foreign matter. The fine aggregate 
shall not contain deleterious substances more than the following : 

Clay lumps 4.0 per cent 
Coal and lignite 10 per cent 
Material pissing IS Sieve No. 75 micron 4.0 per cent 
 

3.5.6: Water:  

           Water used for mixing and curing of concrete shall be clean and free from 
injurious amount of oil, sail, acid, vegetable matter or other substances harmful to the 

finished concrete. It shall meet the requirements stipulated in IS: 456. 
 

3.6: Mild steel bars for dowels and tie bars : 

                         These shall conform to the requirements of IS : 432, IS : 1139 and IS : 1786       
as relevant. The dowel bars shall conform to Grade S 240 and tie bars to Grade S 415 of I.S. 

  

Cross section of PQC road: 

 

               

Fig-2: Cross section of PQC road 
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4.0-TESTS IN LABORATORY: 

4.1: Tests for cement: 

            4.1.1: Consistency of cement: 

Consistency is defined as the amount of water that can be added to cement to produce a 
plastic paste of cement and the ingredients of of concrete. 

The standard consistency of a cement paste is defined as that consistency which will permit 
the Vicat Plunger to penetrate to a point 5 to 7 mm from the bottom of the Vicat mould. 

APPARATUS:- 

1. Vicat apparatus conforming to IS: 5513  1976 
2. Balance, whose permissible variation at a load of 1000g should be +1.0g 
3. Gauging trowel conforming to IS: 10086  1982 

 

PROCEDURE:- 

1. Prepare a paste of weighed quantity of Cement with a weighed quantity of potable or 
distilled water, taking care that the time of gauging is not less than 3 minutes, nor more than 
5 min, and the gauging shall be completed before any sign of setting occurs. The gauging 
time shall be counted from the time of adding water to the dry cement until commencing to 
fill the mould. Fill the Vicat mould E with this paste, the mould resting upon a non-porous 
plate. After completely filling the mould,smoothen the surface of the paste, making it level 
with the top of the mould. The mould may be slightly shaken to expel the air. 

2. Place the test block in the mould, together with the non-porous resting plate, under the 
rod bearing the plunger; lower the plunger gently to touch the surface of the test block, and 
quickly release, allowing it to sink into the paste.This operation shah be carried out 
immediately after filling the mould. 
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Fig-3: consistency of cement (vicat apparatus) 

3. Prepare trial pastes with varying percentages of water and test as described above until the amount 
of water necessary for making up the standard consistency as defined above is found. 
 
 
4.1.2: Test for Initial and Final setting time:  

    Apparatus Required 

  

 Balance 

 Measuring cylinder 

 Stop watch 

 Glass plate 

 Enamel tray 

 Trowel 
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 Test Procedure 

    Initial Preparation 

1. Consistency test to be done before starting the test procedure to find out the water 
required to give the paste normal consistency (P). 

2. Take 400 g of cement and prepare a neat cement paste with 0.85P of water by weight 
of cement. 

3. Gauge time is kept between 3 to 5 minutes. Start the stop watch at the instant when 
the water is added to the cement. Record this time (T1). 

4. Fill the Vicat mould, resting on a glass plate, with the cement paste gauged as above. 
Fill the mould completely and smooth off the surface of the paste making it level with 
the top of the mould. The cement block thus prepared is called test block. 

                                  
Fig-4: Initial and final setting time apparatus 
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         Test for Initial Setting Time 

1. Place the test block confined in the mould and resting on the non-porous plate, under 
the rod bearing the needle. 

2. Lower the needle gently until it comes in contact with the surface of test block and 
quick release, allowing it to penetrate into the test block. 

3. In the beginning the needle completely pierces the test block. Repeat this procedure 
i.e. quickly releasing the needle after every 2 minutes till the needle fails to pierce the 
block for about 5 mm measured from the bottom of the mould. Note this time (T2). 

          Test for Final Setting Time 

1. 
the needle with an annular attachment. 

2. The cement is considered finally set when upon applying the final setting needle 
gently to the surface of the test block; the needle makes an impression thereon, while 
the attachment fails to do so. Record this time (T3). 

 4.2: Tests for Aggregate: 
4.2.1:Aggregate impact value test: 
 
With Respect to concrete aggregates,toughness is usually considered the resistance of the material to 
failure by impact.Several attempts to develop a method of test for aggregates impact value have been 
made.The most successful and known test is described below. 
 
APPARATUS: 
i) Impact testing machine conforming to IS: 2386 (Part IV) - 1963 
ii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 
iii) A cylindrical metal measure of 75mm dia. and 50mm depth 
iv) A tamping rod of 10mm circular cross section and 230mm length, rounded at one end 
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Fig-5: Impact test on aggregates 
PREPARATION OF  SAMPLE: 

 
i) The test sample should conform to the following grading: 

- Passing through 12.5mm IS Sieve 100% 
- Retention on 10mm IS Sieve 100% 

ii) The sample should be oven-dried for 4hrs. at a temperature of 100 to 110oC and 
cooled. 

iii) The measure should be about one-third full with the prepared aggregates and tamped 
with 25 strokes of the tamping rod.A further similar quantity of aggregates should be 

added and a further tamping of 25 strokes given. The measure should finally be filled to 
overflow, tamped 25 times and the surplus aggregates struck off, using a tamping rod as 
a straight edge. The net weight of the aggregates in the measure should be determined to 

the nearest gram (Weight 'A'). 
  PROCEDURE 

 
i) The cup of the impact testing machine should be fixed firmly in position on the base of 
the machine and the whole of the test sample placed in it and compacted by 25 strokes of 

the tamping rod. 
ii) The hammer should be raised to 380mm above the upper surface of the aggregates in 

the cup and allowed to fall freely onto the aggregates. The test sample should be 
subjected to a total of 15 such blows, each being delivered at an interval of not less than 

one second. 
 
 
 

     REPORTING OF RESULTS 
 

i) The sample should be removed and sieved through a 2.36mm IS Sieve. The fraction 
passing through should be weighed (Weight 'B'). The fraction retained on the sieve 

should also be weighed (Weight 'C') and if the total weight (B+C) is less than the initial 
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weight (A) by more than one gram, the result should be discarded and a fresh test done. 
ii) The ratio of the weight of the fines formed to the total sample weight should be 

expressed as a percentage. 
      Aggregate impact value = B/A x 100% 

      iii) Two such tests should be carried out and the mean of the results should be 
reported. 

.. 

                 As per IS 283-1970 aggregate  impact value shall no exceed 45% by weight      
for aggregates used for concrete other than wearing surface and 30% for concrete of 
wearing surfaces (Run ways, Roads & Pavements) 

  
 4.2.2: Water absorption test of aggregates: 
 

    Water Absorption is the percent of water necessary to add to the aggregate to obtain 
saturated surface dry (SSD) condition. 

   This test determines the water absorption of coarse aggregates as per IS: 2386 (Part III) 
 1963.  

  
 

  APPARATUS: 
i) Wire basket - perforated, electroplated or plastic coated with wire hangers for 

suspending it from the balance 
ii) Water-tight container for suspending the basket 

iii) Dry soft absorbent cloth - 75cm x 45cm (2 nos.) 
iv) Shallow tray of minimum 650 sq.cm area 

v) Air-tight container of a capacity similar to the basket 
vi) Oven 

SAMPLE: 
A sample not less than 2000g should be used. 

 
 

    PROCEDURE 
 

i) The sample should be thoroughly washed to remove finer particles and dust, drained 
and then placed in the wire basket and immersed in distilled water at a temperature 

between 22 and 32oC. 
ii) After immersion, the entrapped air should be removed by lifting the basket and 
allowing it to drop 25 times in 25 seconds. The basket and sample should remain 

immersed for a period of 24 + ½ hrs. afterwards. 
iii) The basket and aggregates should then be removed from the water, allowed to drain 
for a few minutes, after which the aggregates should be gently emptied from the basket 
on to one of the dry clothes and gently surface-dried with the cloth, transferring it to a 

second dry cloth when the first would remove no further moisture. The aggregates should 
be spread on the second cloth and exposed to the atmosphere away from direct sunlight 
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till it appears to be completely surface-dry. The aggregates should be weighed (Weight 
'A'). 

iv) The aggregates should then be placed in an oven at a temperature of 100 to 110oC for 
24hrs. It should then be removed from the oven, cooled and weighed (Weight 'B'). 

 
 

     REPORTING OF RESULTS 
 

Water absorption = (A  B)/B x 100% 
Two such tests should be done and the individual and mean results should be reported. 

 
4.2.3: Aggregate crushing value test: 

 
       Aggregate Crushing Value Test is for determining the aggregate crushing value of 

coarse aggregates. 
 

APPARATUS  
      i) Cylindrical measure and plunger 

ii) Compression testing machine 
iii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 

 
 

           
 

Fig-7: compression testing machine 
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PROCEDURE 
i) The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven 
dried at a temperature of 100 to 110oC for 3 to 4hrs. 
ii) The cylinder of the apparatus is filled in 3 layers, each layer tamped with 25 strokes of 
a tamping rod. 
iii) The weight of aggregates is measured (Weight 'A'). 
iv) The surface of the aggregates is then levelled and the plunger inserted. The apparatus 
is then placed in the compression testing machine and loaded at a uniform rate so as to 
achieve 40t load in 10 minutes. After this, the load is released. 
v) The sample is then sieved through a 2.36mm IS Sieve and the fraction passing through 
the sieve is weighed (Weight 'B'). 
vi) Two tests should be conducted. 
 
REPORTING OF RESULTS 
              
Aggregate crushing value = B/A x 100% 
 
The result should be recorded to the first decimal place and the mean of the two 
results are reported. 

 
5.0: Pavement quality concrete construction: 
 
Pavement Quality Concrete is a concrete which is used now a days for most type of Road Contraction 
works. Generally it is designed in High Grade (M-35 to M-50) and designed for 32mm size 
aggregates and low slump. 
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Fig-7: pavement quality concrete construction 
 
5.1: Materials Required:-  
 
      The Following materials are required for Construction of PQC Road.. 
Ordinary Portland cement (IS 269), Portland Pozzolana Cement (IS 459) & Portland Slag Cement 
(IS 1489) Can be used for PQC. 
Crushed Aggregates with Max size 32mm can be used as per IS:383. 
Clean Coarse river sand to be used for PQC conforming to IS:383. 
Water conforming to IS:456-2000 to be used for PQC. In case of hot water concrete plant should 
have a arrangement for water cooling. 
Different types of admixtures conforming to IS:6925 & IS:9103 to be used for PQC. 

 
 

Fig-8: Silos(Concrete mixtures) 
 
5.2: Methods of Construction: 
 
There are two distinct ways of construction of cement concrete pavement: 
 
(a) Alternate Bay Method: 
In this method, the construction of cement concrete pavement is taken up in alternate bays; the bays 
left in the first instance are done after the concrete already laid gets hardened adequately-one week 
in the case of ordinary Portland cement and two to three days for rapid hardening cement. 
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(b) Continuous Method: 
In this method all the bays of one lane are laid continuously; however, construction joints are 
provided at the  
 
Alternate bay method is said to have the following advantages: 
(i) Availability of more working space for laying a bay of the slab. 
(ii) Joint-provision is considered to be easy. 
(iii)The bay laid earlier can stand the adjacent bay laid later. 

 
However, the method also has the following disadvantages: 
(i) More number of transverse joints. 
(ii) Rain water pooling in rainy season in the bays left to be laid in the second stage. 
(iii)Since no single lane is ready for traffic, the diversion of traffic during construction is a 
disincentive. 

 
Equipment has to be moved back and forth. 
Although provision of joints involves more work in the continuous method, this method is 
preferred because traffic diversion needs are minimal. 
        
5.3: Procedure:- 
 
For concrete road or rigid pavements, the concrete shall be laid in alternate panels to avoid 
development of shrinkage & thermal cracks. 
The base shall be sprayed with water to ensure no moisture is drawn from the concrete. 
If specified in the drawing, polythene sheet shall be spread on the entire area to limit the loss of 
moisture from the concrete. Polythene sheet of 125 micron (with Lap of 300mm) shall be overlapped 
at the junctions. 
In case continuous casting is desired, the same can be carried with saw cutting arrangement of the 
concrete pavement. 
Such pavement shall be cut to 1/3rd the depth at every 6m within 24 Hours after laying the concrete. 
Any deviation in this can result in irregular formation of cracks. 
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Fig-9: construction of DLC 

 
Fig-10: laying of PQC 
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5.4: Contraction & Expansion Joints:- 
 
A typical constriction joint consist of placing a stopper across the length & width without affecting 

All stoppers shall be applied with form release agents and removed as soon as concrete attains final 
set. 
The concrete surface shall be made rough by chipping the same with chisel immediately after de-
shuttering. 
For expansion joints, additional MS bar ( Dowel Bar ) shall be provided at half the depth of 
the pavement with 50 % of the length of the rod in the previous concrete & remaining in the 
next pour. 
Expansion joints of 25mm (or More)  width and half of depth of pavement  to be provided after 
required concrete length (as instructed in drawing or technical specifications) . 
Construction joints of 12mm to be provided after required length. 
One end of the MS bar shall be coated with grease & covered in plastic sleeve for easy movement. 
If required as per drawing, an expansion board made of bitumen impregnated fibre or polystyrene 
shall be placed at the expansion joint area. 
Tie bars as shown in drawing shall be inserted at the longitudinal joints where load transfer is 
minimal. 

                                   
Fig-11: expansion  joints 

 
 

5.5: Concreting:- 
 

 Concrete of minimum M-35 grade shall be used for laying the pavement. 

 Concrete shall start only after all arrangements for laying were in place including crack 
preventive measures & curing mechanism. 

 Concrete shall be differed in windy or rainy weather. 

 Necessary protective covers and its spreading mechanism without disturbing the texture 
shall be made available for every pour. 
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 Concrete slump shall be controlled to 50mm & placement shall start from one end. 

 Concrete shall be spread evenly & rough levelled using wooden screeds. 

 The levelled concrete shall be vibrated by surface mounted vibrators and finished to 
rough texture. 

 Slump should be 15 to 45mm for placing of this concrete. 

5.6: Curing:- 
 

 Curing of completed pavement shall start immediately after concrete final setting. 

 Initial curing shall be carried by covering the surface with wet hessian & latter by 
ponding 

 

 
Fig-12: curing 

 
         5.7: Joint Sealing:- 
             Joints to be sealed with bitumen sealant of Grade-A of IS-1834 in every expansion and   
construction joints. 
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Fig-13: joint sealing 

 
5.8: Testing:- 
 
 Cubes (For Compressive Strength) & Beams (For Flexural Strength)  to be taken for each 

150 cum of concrete .If the volume of concrete done in one day is less than 150 cum, still 6 cubes & 
6 Beams to be taken. 

 These cubes & beams to be tested in 7 & 28 days of concreting and checked as per 
specifications.(Average strength of 3 cubes (28 days result) not to be less than Required Strength). 

 Core test shall be carried out in case of failure of Cube or Beams as per engineer in charge. 

                       
Fig-14: compression testing machine 
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                                              Fig-15: compression 

 

      5.9: Advantages and disadvantages of PQC Roads: 
 

 

Advantages: 
(i) Rigid pavements have a high compressive strength, which tends to distribute 

the load over a relatively wide area of soil. There are several advantages of 
properly constructed rigid pavements  

(ii)  Low maintenance costs 

(iii) Long life with extreme durability 

(iv) Load distribution over a wide area, decreasing base and sub grade 
requirements 

(v) High value as a base for future resurfacing with asphalt 

(vi) Ability to be placed directly on poor soils 

(vii)  No damage from oils and greases. 

(viii) Strong edges 
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Disadvantages:  

i) High initial costs 
ii) Joints required for contraction and expansion 
iii) Generally rough riding quality 
iv) High repair cost 

6.0 - Soil stabilization:Soil Stabilization is the alteration of soils to enhance their 

physical properties. Stabilization can increase the shear strength of a soil and/or control 
the shrink-swell properties of a soil, thus improving the load bearing capacity of a sub-
grade to support pavements and foundations 

6.1: Soil Stabilization Methods with Different Materials 

Following are the various soil stabilization methods and materials: 

6.1.1: Soil Stabilization with Cement 

The soil stabilized with cement is known as soil cement. The cementing action is believed to 
be the result of chemical reactions of cement with siliceous soil during hydration reaction. 
The important factors affecting the soil-cement are nature of soil content, conditions of 
mixing, compaction, curing and admixtures used. 

The appropriate amounts of cement needed for different types of soils may be as follows: 

 Gravels  5 to 10% 

 Sands  7 to 12% 

 Silts  12 to 15%, and 

 Clays  12  20% 

The quantity of cement for a compressive strength of 25 to 30 kg/cm2 should normally be sufficient 

for tropical climate for soil stabilization. 

If the layer of soil having surface area of A (m2), thickness H (cm) and dry density rd (tonnes/m3), 

has to be stabilized with p percentage of cement by weight on the basis of dry soil, cement mixture 

will be 

 

and, the amount of cement required for soil stabilization is given by 
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Amount of cement required, in tonnes =  

Lime, calcium chloride, sodium carbonate, sodium sulphate and fly ash are some of 

the additives commonly used with cement for cement stabilization of soil 

 

6.1.2: Soil Stabilization using Lime 
Slaked lime is very effective in treating heavy plastic clayey soils. Lime may be 

used alone or in combination with cement, bitumen or fly ash. Sandy soils can also be 

stabilized with these combinations. Lime has been mainly used for stabilizing the road 

bases and the subgrade. 

Lime changes the nature of the adsorbed layer and provides pozzolanic action. 

Plasticity index of highly plastic soils are reduced by the addition of lime with soil. There is 

an increase in the optimum water content and a decrease in the maximum compacted 

density and he strength and durability of soil increases. 

Normally 2 to 8% of lime may be required for coarse grained soils and 5 to 8% of 

lime may be required for plastic soils. The amount of fly ash as admixture may vary from 8 

to 20% of the weight of the soil. 
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                                         Fig-16: soil stabilization  

 

 

 

 

5.2: ADVANTAGES AND DISADVANTAGES OF SOIL STABILIZATION 

  Advantages  
 Reduce soil erosion 

 Increase recidue cover 

 Increase water infiltration into soil 

 Increase soil organic carbon 

 Improve soil physical property 

 Improve field trafficability 

 Recycle nutrients 

 Legumes fix nitrogen 

 Weed control 
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 Increase population of beneficial insects 

 

DISADVANTAGES 

 Must be planned when time (labor) is limited 

 Additional costs (planting and killing) 

 Reduce soil moisture  

 May increase pest population 

 May increase risks of diseases 

 

 7.0 CONCLUSION 
 

 It was wonderful learning experience at SUDHARMA INFRA TECH PVT 
LIMITED and consultants for four weeks internship at LANKAPALLI. 

 I gained a lot of insight regarding almost every aspect of site. I was given exposure 
in almost all the departments at sight. 

 I got experience about dealing the workers in sight. 

 I gained a lot of knowledge about the laying of PQC, DLC and arrangement of 
dowel bars. 

 I hope this experience will surely help me in my future and also in shaping my 
career. 
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                                      ABSTRACT 

An internship training was identified to undergo internship for period of 4weeks 

in the months of May and June 2019 to understand the sequence of construction 

MANGALAGIRI. The report consists of brief study and description of 

materials, and equipments used at the site for construction  by the AMARA 

RAJA INFRA Pvt.Ltd., activities for a 12 storied residential building 

 

The Project deals with residential building consists of G+12 floors. It is 

residential building with both lift, stair case and other amenities.Supervisor and 

the site engineer had given the brief introduction about construction the project 

mainly deals with observation from the site execution work of the structure 

(Footings, Columns, beams, & slabs). Based on the orientation of floors, built 

up area had modified accordingly specifications quality checks and building bye 

laws and really healthy safety plan are followed throughout the life cycle of the 

project. 
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                                     1. INTRODUCTION 

1.1 Location of the Site 

The site was located at opposite to Happy Resorts & Recreations, NH5 

Mangalagiri,Amaravati,Atmakur, Andhra Pradesh 522503. 

1.2 Work Area 

1. Studied various execution techniques. 

2. Worked in AutoCAD environment. 

3. Accompanied with Senior Engineer for Site Inspection. 

4. Estimated the all the requirements and their quantities for G+12 

Apartment. 

1.3 Introduction to IS Codes    

 As an Engineer one should have basic knowledge on IS Codes. In this 

internship I have studied the practical applications of IS 456:2000, IS 1343 and 

Code of Practice for Precast Concrete Construction 2003. 

1.4 Work in AutoCAD 

        Now-a-Days AutoCAD is playing a crucial role in presenting a plan, 

elevation and 3D views of a construction. I had drawn a plan of G+12 

Residential Apartment. 
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1.5 Plan 
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1. CONSTRUCTION MATERIALS 

2.1 CEMENT 

 Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If 

cement is more than three months old then it should be tested for its strength 

before being taken into use. The Bureau of Indian Standards (BIS) has classified 

OPC in three different grades the classification is mainly based on the 

compressive strength of cement-sand mortar cubes of face area 50 cm2 .The 

grades are 

 33 grade 

 43 grade 

 53 grade 

 In this construction 53 grade of cement is using because of quick gaining 

of strength. 

2.2 READY MIX CONCRETE (RMC) 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps &Boom 

place etc. The concrete admixtures like plasticizers are used to maintain the 

workability of concrete & slump. 

S No Types of Concrete Slump 
1 Concrete for  slabs , beams and walls 110mm 
2 Columns 100 mm 
3 Normal RCC work 100  
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2.3 REINFORCEMENT 

 Steel reinforcements are used generally, in the form of bars of circular 

cross section in concrete structure. Various diameters of Fe 415 grade steel bars 

like 6 mm 8 mm(stirrups), 10 mm, 12 mm, were used in this construction. 

 

Fig 2.1  Steel Reinforcement 

2.4 TERMINOLOGY USED IN REINFORCEMENT 

2.4.1 BAR-BENDING-SCHEDULE 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in 

advance before cutting and bending of rebar. This schedule contains all details 

of size, 

quantity of steel for total construction. 
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2.4.2 STIRRUPS 

 These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement.  Both ends should be hooked more than 1350. 

 

  

 

Fig 2.2 Stirrups 
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                                        COVER BLOCKS 

These blocks are provided to prevent exposing of reinforcement to outside. 

These are divided blocks between reinforcement and Shuttering.      

               Structural element Cover to reinforcement (in mm) 

Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 

Retaining walls 25mm 

 

 

 

Fig 2.3 Covering Block 
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2.4.3 MESH 

It is used to avoid the cracks between columns, walls and beams.                                                               

 

                                              Fig 2.4 Mesh  
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                          3. MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which 

the vibrator is visibly effective. Change the location of vibrator frequently to 

distribute equally and compacting the concrete throughout the area.    

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic 

and there shall be at least 200 seconds of vibration per square meter of surface 

of each layers of concrete, computed on the basis of visibly affected radius and 

taking overlap into consideration.  
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3.2 WHEEL BARROW 

 Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be 

in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags 

normal mix. It is not only for concrete, but also for bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 
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3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. 

 

Fig 3.3 Excavator (JCB) 
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3.4 RMC TRANSIT MIXER 

A typical concrete mixer uses a revolving drum to mix the components. For 
smaller volume works, portable concrete mixers are often used so that the 
concrete can be made at the construction site, giving the workers ample time to 
use the concrete before it hardens. An alternative to a machine is mixing 
concrete by hand. 

                                        
Fig 3.4 RMC Transit mixer   
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4. TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length 

of blade from 230 mm to 330 mm. A variety of smaller trowels are used 

repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

 4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 

              

Fig 4.2 Mason line 
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4.3 STEEL SQUARE 

When constructing a wall we should check the wall by using square if it 

is 90 degrees then than wall is fit and allow to further construction if not 90 

square are used for walls.  

 

4.4 PLUMB BOB 

This is used to measure the weather brick work is perfectly vertical or 

not. If plumb bob touches the wall exactly then construction is ok. It is exactly 

vertical otherwise correction must be done. 

 

Fig 4.3 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 
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 4.6 SHUTTERING PLATES 

These plates are present top of the formwork and arranged in a 

continuous manner. Load will be received by these plates and transverse to the 

2/3 and 3/4 Runners .Normally these plates are off two types, they are wooden 

and steel plates and these two types are used based on the load and how much 

load it need to transverse. Wooden plates are cheaper than steel plates   

 

 

Fig 4.4 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden form-work are specially made to 

adjust the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. 

It is especially used for heavy load bearing capacity. It is very simple in 

operation, time and labor saving. They are using two types of prop jacks 3m and 

4m 

 

 

Fig 4.5 Prop Jacks 
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                     5. QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

5.1 CEMENT CONSISTENCY TEST 

It is Consistency which will permit a vicat plunger having 10 mm 

diameter and 50 mm length to penetrate to a depth of 33-35 mm from top of the 

mound. Then only it is useful in construction. 

 

                                    Fig 5.1 Cement consistency test 
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5.2 INITIAL & FINAL SETTING TIME 

      Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time 

period between the moments the water is added to the cement to the time at 

which paste has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used 

in reinforced concrete buildings, bridges, pavements &where the soil conditions 

are normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, 

M20, M25, M30 etc., for example in M25, 25 refers compressive strength in 

N/mm2. 

Quantity of Concrete in 
work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 
additional of 50m3 
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Fig 5.2 Compressive testing machine 

5.4 BRICK STRENGTH & DIMENSIONS 

The minimum crushing strength of brick is 3.5N/ mm2. If it is less than 

3.5 N/ mm2, then it is not useful for construction purpose. And the dimensions 

of brick in the construction are 230mmx110mmx70mm and its shape should be 

purely rectangular with sharp edges. 
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                                          6. FORMWORK 

 Formwork: 

       Vertical or It is a temporary structure which is used as a mould to pour the 

Concrete. It is a horizontal arrangement made to keep concrete in position until 

it gains strength & shape. 

       The desired mould is prepared using steel or iron, and then formwork is 

fixed in position without any gaps to pour the concrete. 

 Shuttering: 

      It is a part of formwork, or you may call it as derivative of formwork. 

Shuttering is a vertical temporary arrangement which is arranged to bring 

Concrete in a desired shape. (Or)Formwork which supports vertical 

arrangement is known as shuttering. 

     In a technical point of view, Formwork for Columns, footings, retaining 

walls is called as a Shuttering. 

 

Fig 6.1 Shuttering 
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 Centering: 

      Centering is a temporary arrangement & part of formwork which is arranged 
to support horizontal members. 

In a technical point of view, the formwork for floor beams & Slabs is called as a 
Centering. 

 

Fig 6.2 Centering 

 

 Staging: 

      Staging is a temporary member which is used to support formwork (either it 
may be for centering or shuttering). 

      It is done by props, jacks, H frames, cup lock system, wooden ballies, etc. 

(Refer below image for clear understanding) 

 

Fig 6.3 Staging  
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 Scaffolding: 

Formwork is arranged to support the structural members, whereas 

scaffolding is provided as a workers platform around the building to work at 

heights, Scaffolding is a movable/fixed platform 

 

Fig 6.4 Scaffolding 

 

 Shuttering:  

Shuttering or form work is the term used for temporary timber, plywood, 

metal or other material used to provide support to wet concrete mix till it gets 

strength for self support. It provides supports to horizontal, vertical and inclined 

surfaces or also provides support to cast concrete according to required shape 

and size. The form work also produces desired finish concrete surface.    

Generally there are three types of shuttering.  

 Steel Shuttering 

 Wooden Planks Shuttering 

 Temporary Brick Masonry Shuttering. 
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 Deshuttering: 

Period depends upon the maturity of concrete. So first we've to 

understand about maturity of concrete.Maturity of concrete is defined as the 

product of the time of curing and the atmospheric temperature when curing is 

done. 

Generally, deshuttering period of different parts for Indian conditions as 

per IS456 are given below- 

Conditions: 

 OPC cement is used. 

 Proper curing is done 

 Ambient temperature should not fall below 15 degree calcius. 

 Deshuttering-period: 

 For columns, walls, vertical formworks : 16-24 hrs 

 Soffit formwork to slabs : 3 days (props to be re fixed after 

removal) 

 Soffit to beams props : 7 days props to re fix after removal. 

 Props to slab Spanning up to 4.50m: 7 days 

 Props to slab Spanning over 4.50m: 14 days 

 Footing: 16-24 hours 

    It might vary with temperature, loading, type of cement used. So it is often 

based on experience and knowledge of a Civil Engineer. 
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                               7. SLAB REINFORCEMENT 

Slabs are plane structural members whose thickness is small as compared 

to its length and breadth. Slabs are most frequently used as roof coverings and 

floors in various shapes such as square, rectangular, circular, triangular etc, in 

building. Slabs supports mainly transverse loads and transfers them to the 

supports by bending action in one or more directions. Beams or walls are the 

common supports for the slabs. 

Types of Slabs: 

Depending up on the ratio of longer span to short span(ly/lx) the slabs are 

classified in to: 

 One way slab 

 Two way slab 

 One way slab 

Slabs which are supported on all four edges and the ration of longer span 

to the shorter span (ly/lx) are greater than 2 are called as one way slabs. One 

way slabs bends in one direction .i.e. along the shorter span and hence span and 

hence it needs main reinforcement in one 

Direction only (along the shorter span) to resist one way bending 

however minimum Reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly 

and to resist temperature and shrinkage stresses. 
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 Two way slab 

       When the slabs are supported on all the four edges and the ratio of 

longer span to the shorter span (ly/lx) is less than or equal to 2, the slabs 

are likely to bend along the two spans and such slabs are called as two 

way slabs. The load is transferred in both the direction to the four 

supporting edges and hence main reinforcement has to be designed in 

both directions to resist two way bending. 

General Design Requirements for slabs as per IS 456:2000 

 

Fig 7.1 Slab reinforcement 

 

 



 

33 
 

 Main bars: 

The purpose of the main bar is to transfer the bending load developed at 

the bottom of the slab to the beams. It is provide at the shorter span direction. 

Main reinforcement normally used at the bottom of the slab. 

 Distribution bars: 

Distribution bars are used to resist the shear stress, cracks developed in 

the longer span. The distribution bars perpendicularly on top of the main bars. 

We use lesser dimension since it is only to resist the cracks developed due to 

shear stress on top of the slab. These are placed at the longer span direction 
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Bar Bending schedule 

Sno. shape of Bar Dia of 
bars 
mm 

no of 
bars 

Total 
length 
Of bars 

Description 

1 

 

12 8 6.33 Longer Distribution Bar 

2 

 

12 9 4.83 Shorter Span Distribution Bar 

3 

 

16 22 4.94 Shorter Span Main Bar 

4 

 

12 22 5.03 Shorter Span Crancked Bar 

5 

 

16 11 6.44 Longer Span Main Bar 

6 

 

12 11 6.52 Longer Span Crancked Bar 
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                                               8. BRICK WORK 

Cement bed is laid at the bottom after water is sprinkled. The bed is 
checked for the same level from the slab. The bricks are kept side by side with 
spacing not exceeding 2 to 4 mm. the cement motor is laid between the bricks 
are joined and together. The bricks should be at the same height and also in the 
straight line without any deviation. 

Types of bonds in brick masonry wall construction are classified based on 
laying and bonding style of bricks in walls. The bonds in brick masonry is 
developed by the mortar filling between layers of bricks and in grooves when 
bricks are laid adjacent to each other and in layers in walls.Mostly used material 
for bonds in brick masonry is cement mortar. Lime mortar and mud mortar are 
also used. 

The most commonly used types of bonds in brick masonry are: 

 Stretcher bond 
 Header bond 
 English bond 
 Flemish bond 
 Stretcher bond: 

Longer narrow face of the brick is called as stretcher as shown in the elevation 
of figure below. Stretcher bond, also called as running bond, is created when 
bricks are laid with only their stretchers showing, overlapping midway with the 
courses of bricks below and above. 

 

Fig 8.1 Header bond                                                       Fig 8.2 Stretcher bond             
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Header is the shorter square face of the brick which measures 9cm x 9cm. 
Header bond is also known as heading bond. In header bonds, all bricks in each 
course are placed as headers on the faces of the walls. 

 

Fig 8.3 Header bond 

 English bond: 

English bond in brick masonry has one course of stretcher only and a course of 
header above it, i.e. it has two alternating courses of stretchers and headers. 
Headers are laid centered on the stretchers in course below and each alternate 
row is vertically aligned. 

 

Fig 8.4 English bond 
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 Flemish bond: 

Flemish bond, also known as Dutch bond, is created by laying alternate headers 
and stretchers in a single course. The next course of brick is laid such that 
header lies in the middle of the stretcher in the course below, i.e. the alternate 
headers of each course are centered on the stretcher of course below. Every 
alternate course of Flemish bond starts with header at the corner. 

 

Fig 8.5 Flemish bond 
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                           9. PLASTERING AND FINISHING 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 
After lowering the brick, the cement bed is laid and cement water is poured to 
make the surface soft and get good appearance. 

 

 Finishing of scudding 

The gap between the wall and the stone is filled with the cement and sand 
mixed with water. If this is not done there may be a loose appearance in the 
stone and it may leave the wall. 
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10. WALL FINISHING 

1. Putty (2 coats)  
2. Prime (1 coat) 
3. Paint (2 coat ) 

 Putty Applying 

The wall is cleaned with sand paper to free the wall from loose sand or 
cement particles and other contaminants. No putty is mixed with water in 
required ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even 
surface without any ups &downs. Then the second coat of putty is applied. 
After this coat is dry primer is applied to cover any other ups & downs. Now, 
paint is applied 2coats to get a greater appearance. The thickness of putty is not 
greater than 2-5mm. If any cracks then putty is not applied there. 
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11. CONCLUSION 

 It was wonderful learning experience at AMARA RAJA INFRA Pvt,Ltd,. 
and consultants for four weeks internship at Mangalagiri. 

  I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at site.  

 I got experience about dealing the workers in site. 

 I know the shuttering and deshuttering of columns and centering for 
slabs. 

 I gained lot of knowledge about the bars bending schedule by practical 
visited experience.  

 I hope this experience will surely help me in my future and also in 
shaping my career. 
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UNIT -1 

INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as of 

March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked. 

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue of 

lion in 

passenger revenue, with an operating ratio of 96.0 percent. 

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long- distance 

and suburban routes, from 7,349 stations across India. The trains have five-digit and four- 

digit numbering system. Mail or Express trains, the most common types, run at an average 

speed of 50.6 kilometers per hour. Most premium passenger trains like Rajdhani, Shatabdi 

Exp run at peak speed of 140 150 km/h with Gatiman Express between New Delhi and 

Jhansi touching peak speed of 160 km/h. Indian railways also runs indigenously built semi- 

high speed train called Vande Bharat between Delhi - Varanasi and Delhi - Katra which 

clocks a maximum track speed of 180 km/h. In the freight segment, IR runs more than 

9,200 trains daily. The average speed of freight trains is around 24 kilometers per hour. 

Maximum speed of freight trains varies from 60 to 75 km/h depending upon their axle load 

with container special running at a peak speed of 100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach- 

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016. 
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to measure 

geodetic height, and in construction to measure height differences of construction artifacts. 

 
 
 
 
 
 
 

 
Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 
 

 

 

3.1 Sub Grade 

Fig 3.1 Components of Railway Track 

 
 

In transportation engineering, sub grade is the native material underneath a constructed 

road, pavement or railway track. It is also called formation level. The term can also 

refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order to 

remove surface vegetation, topsoil and other unwanted material, and to create space for 

the upper layer of the pavement. 

 
 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 
 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 
 

 Once the sub grade is at the required level then blanket work is started. 
 

3.2 Blanket 
 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread over 

entire width. On some other railway systems of the world, this layer is also called as 

sub-ballast. 
 

Fig 3.3 Blanket Material 
 

3.2.1 Properties of blanket material 
 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle size 

distribution curve should fall within two enveloping curves. If the material contains 

plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall not exceed 

5%. If fines are non-plastic, then the above percentage may be allowed up to 12%. The 

Uniformity coefficient (Cu) should not be less than 4, preferably be more than 7. 
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3.2.2 Preparation of blanket material 
 

a. Dumping: 
 

Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

 
b. Dozing: 

 

Fig 3.5 Dozing 
 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 
 

Fig 3.6 Grading 

The process of final shaping of surfaces on which pavement will be placed. 

 
d. Rolling: 

 

 
Fig 3.7 Rolling 

 
The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations. 
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 
 

Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 
 

The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 
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UNIT-4 
 

SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density filling 

in the hole. The in-situ density of material is given by the weight of the excavate material 

divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

 
The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

 

4.1 Apparatus 

 
1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10. Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in sufficient 

quantity. It is required to be free from organic substances. The sand should have been dried 

in an oven and kept in suitable storage for a period of time to allow its water content to 

reach equilibrium with atmospheric humidity. 

 

4.3 Calibrations 

 
1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the sand 

pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

 
1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely filled 

and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder (M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 
 
 

 
 
 
 
 
 
 
 
 

Fig4.1 Sand Replacement Test Apparatus 

 

 
Dry density=Bulk density/(1+water content) 
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5.1 Ballast:

UNIT-5

PERMANENT WAY OF RAILWAY TRACK

Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track.

5.1.1 Functions of Ballast:

The ballast serves the following functions in a railway track.

It provides a level and hard bed for the sleepers to rest on.

It holds the sleepers in position during the passage of trains.

It transfers and distributes load from the sleepers to a large area of the formation.

It provides elasticity and resilience to the track for proper riding comfort.

It provides the necessary resistance to the track for longitudinal and lateral stability.

It provides effective drainage to the track.

It provides an effective means of maintaining the level and alignment of the track.
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Fig 5.1 Ballast

5.2 Sleepers:

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways.

5.2.1 Functions and Requirements of Sleepers:

a) Holding gauge in proper gauge and level.

b) Act as elastic medium.

c) Support the rail firmly and evenly.

d) Distribute the load transmitted from the rolling stock over large area of ballast.

e) Provides stability to the permanent way.

5.2.2 Requirement of an Ideal sleeper:

a) Proper maintenance of gauge.

b) Should have fittings that can be fitted, removed lifted, packed and replaced.

c) Long life.

d) Economical in respect of initial cost and subsequent maintenance.

e) Capable of maintain alignment of track and level of ballast.
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f) Strong enough to withstand bending stress. 
 

g) Should provide resistance against slide. 
 

h) Should resist being pushed forward due to passage of trail. 
 

i) Should be anti-theft and anti sabotage. 
 
 
 
 
 
 

 
5.2.3 Types of Sleepers: 

 
1. Timber or wooden sleepers: 

 
The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like pine. 

The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 
 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

 
Fig 5.2 Steel Sleepers 

 
3. Cast Iron Railway Sleepers: 

 
Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 
 
 
 
 
 

CI sleepers are of the following types: 
 

a. Pot or Bowl sleeper: 
 

The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

 
Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 
 

The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

 
Fig 5.5 Plate Sleeper 

 
 
 

c. Box sleeper: 
 

It is 

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 
 

This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 
 

e. Duplex Sleepers: 
 

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to the 

rail under each joint. The tie bar connects the plates across the track supporting ends of the 

adjoining rails at joints. These tie bars however not fixed to the rail with any fitting as 

illustrated in Fig. 5.7. 
 

 
Fig 5.7 Duplex Sleepers 

 
f. Concrete Sleepers: 

 
R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers are 

used. They were first of all used in France round about in 1914 but are common since 1950. 

They may be a twin block sleepers joined by an angle iron. It may be a single block pre- 

stressed type. 
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Fig 5.8 Concrete Sleepers 
 

5.3 Rails: 
 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand stresses, 

they are made of high-carbon steel. 

5.3.1 Function of Rails: 
 

Rails are similar to steel girders. They perform the following functions in a track: 
 

(a) Rails provide a continuous and level surface for the movement of trains. 
 

(b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road. 

(c) They serve as a lateral guide for the wheels. 
 

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces. 

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 
 

Rails can be divided in three types 
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1. Double Headed Rails 
 

2. Bull Headed Rails 
 

3. Flat Footed Rails 
 

1. Double Headed Rails: 
 

These rails indicate the early stage of development. It essentially consists of three 

parts, 

 Upper Table 

 Web 

 Lower Table 
 

Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower table 

with the chair made the surface of lower table rough and hence the smooth running of the 

train was impossible. Therefore, this type of rail is practically out of use. Double headed 

rail is shown in Figure. 

2. Bull Headed Rails: 
 

This type of rail also consists of three parts, 

 
 The Head 

 The Web 

 The Foot 
 

These rails were made of steel. The head is of larger size than foot and the foot is designed 

only to hold up properly the wooden keys with which rails are secured. Thus, the foot is 

designed only to furnish necessary strength and stiffness to rails. Two cast iron chairs are 

required per each sleeper when these rails are adopted. 
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3. Flat Footed Rails:

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts

The Head

The Web

The Foot

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure.

Fig 5.9 Flat Footed Rails

5.4 RAIL FASTENINGS:

Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below:
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(a) Fish plate

(b) Bearing plate

(c) Chairs

(d) Spikes

The above features are briefly described below:

a. Fish plate:

Function of the fish plate is:

i. Provide full expansion and contraction.

ii. Bear vertical and lateral stress without distortion and resist wear.

iii. Provide easy renewal and replacement.

Fig 5.10 Fish Plate

b. Bearing plate:

Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area.

In the case of B.H and DH rails bearing plates are required.
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 
 
 

Fig 5.11 Bearing Plate 
 

c. Chairs: 
 

These are driven for holding DH and BH rails in the required position. 
 

 
Fig 5.12 Chairs 

 
 
 

d. Spikes: 
 

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used. 

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track. 

(4) Elastic spike: These are provided with steel springs. 
 
 

 
Dog spikes Screw spikes 

 

 
Round spike Elastic spike 

 
Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 
 

5.5.1 Various types of rail gauges in India: 
 

 Broad gauge 

 Meter gauge 

 Narrow gauge 
 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This gauge 

is also known as standard gauge of India and is the broadest gauge of the world. 

Suitability: - Broad gauge is suitable under the following Conditions:- (i) When sufficient 

funds are available for the railway project. (ii) When the prospects of revenue are very 

bright. This gauge is, therefore, used for tracks in plain areas which are densely populated 

i.e. for routes of maximum traffic, intensities and at places which are centers of industry 

and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used for tracks in under-developed areas and in interior 

areas, where traffic intensity is small and prospects for future development are not very 

bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% of 

laid to this gauge 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp curves, 

steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used in hilly and very thinly populated areas. The 

feeder gauge is commonly used for feeding raw materials to big government manufacturing 

concerns as well as to private factories such as steel plants, oil refineries, sugar factories, 

etc 

 
 

 
Name of gauge Width (mm) Route (km) % of route 

(km) 
Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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CONCLUSIONS

During the time as an intern preparation of the formation level of track foundation

is learned.

Learned how experiments performed in labs are used at construction site.

Setting and alignment of sleepers and rails is learned.

Working experience at construction site is gained.
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ABSTRACT 
 
 

 

 .Development of a country depends on the connectivity of various places with 

adequate road network. Roads are the major channel of transportation for carrying 

goods and passengers. As a part of the curriculum, and for the partial fulfillment 

of the requirements for completion of the engineering degree from gudlavalleru 

engineering college, I (B. PRUDHVI RAJ), underwent an industrial training AT  

PANCHYATI RAJ ENGINEERING DEPARTMENT , bantumilli mandalam 

521324, krishna district .the report consist of inspection of site work and 

procedures used at the site for construction. 
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                                            INTRODUCTION 

 

Development of a country depends on the connectivity of various places with 
adequate road network. Roads are the major channel of transportation for carrying 
goods and passengers. They play a significant role in improving the socio-economic 
standards of a region. Roads constitute the most important mode of communication in 
areas where railways have not developed much and form the basic infra-structure for 
the development and economic growth of the country. 

The benefits from the investment in road sector are indirect, long-term and not 
immediately visible. Roads are important assets for any nation. However, merely 
creating the assets is not enough, it has to be planned carefully and a pavement which 
is designed not properly deteriorates fast. India is a large country having huge 
resource of materials. If these local materials are used properly. The cost of 
construction can be reduced. There are various types of pavements which differ in 
their suitability in different environment. 

Each Type of Pavements has its own merits and demerits. Despite a large number of 
seminars and conference, still in India, 98% roads are having flexible pavements. A 
lot of research has been made on use of waste materials but the role of the material is 
still limited. So there is need to take a holistic approach and mark the areas where 
these are most suitable. India has one of the largest road networks in the world. For 
the purpose of management and administration, 

The National Highways are intended to facilitate medium and long-distance inter-city 
passenger and freight traffic across the country. The state Highways are suspended to 
carry the traffic along major centers within the state. Other District roads and Village 
Roads provide villages accessibility to meet their social needs as also the means to 
transport agriculture produce from village nearby markets. Major District Roads 
provide the secondary function of linkage between main roads and rural roads. 

The Road network in the country is as under 

Point of view geographical and population of the state is the nation's largest state. 
State Industrial, economic and social development of the state and the population of 
each village is absolutely necessary to re-connect to the main roads. In addition to 
state important national roads, state roads and district roads and their proper broad be 
made to improve the quality of traffic point of view is of popular importance. 

                                                                                              
Roads & Buildings Department to build roads and improve connectivity in rural ones, 
Other District Road and State broad and improvement of rural roads and main roads 
narrow construction of zones and depleted bridges and bridges reconstruction of the 
bases are transacted on a priority basis. Also under pradhanmantri Gram Sadak 



Yojana and Prefabricated construction of rural roads linking the work of other district 
roads broad Kilometers the scale bases are edited 

Successful operation of various Schemes for the Roads & Buildings Department 
engineers and supervisory boards in different districts of the  office has 
been different settled. 

Activities by planning, execution, and quality control etc. remove impediments find 
joy in relation to the supervision over the activities are focused. Various schemes 
operated by the Department of the office of the Regional Chief Engineers Office. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Role of our work in construction: 

 

 The role we were assigned during our internship program was Inspection. 

 We were responsible for the inspection of various construction activities 
like proper mixture of ingredients in concrete and the proper work 
procedure   

 Inspection on Construction of C.C Road in Bantumilli village 

    The length of the cc road at Bantumilli village (600m), width (3.5m), 

    depth (6inches) mix proportion used for this road is 1:2:4 .Estimation 

costing 

    Rs. 1.50lakhs/- 

 Inspection on Construction of C.C Road in Arthamuru village 

The length of the cc road at Arthamuru village (800m), width (3.0m), 

depth       (6inches) mix proportion used for this road is 1:3:6 . Estimation 

costing  

    Rs. 1.8lakhs/- 

 

 Inspection on Construction of C.C Road in Satuluru village  

The length of the cc road at Satuluru village (750m), width (3.5m) depth 

(6inches) mix proportion used for this road is 1:2:4 . Estimation costing   

 Rs. 1.65lakhs/- 

 

  



WHAT IS ROAD (OR) PAVEMENT? 

Pavement or Road is an open, generally public way for the passage of vehicles, 
people, and animals. 

Pavement is finished with a hard-smooth surface. It helped make them durable and 
able to withstand traffic and the environment. They have a life span of between 20-30 
years. 

 
Road pavement deteriorate over time due to 

The impact of traffic, particularly heavy vehicles. 

Environmental factors such as weather, pollution. 

 

PURPOSE 

Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 

FUNCTIONS 

One of the primary functions is load distribution. It can be characterized by the tire 
loads, tire configuration, repetition of loads, and distribution of traffic across the 
pavement, and vehicle speed, Pavement material and geometric design can eliminate 
moisture problems such as mud consists of affect quick and efficient drainage. These 
are pounding. Drainage systems 

 

Surface drainage: Removing all water present of the surface, sloping. chambers, and 
kerbs 

Subsurface drainage: Removing water that sleep into or is contained in the 
underlying sub-grade. 

 
 
 
 
 

                                   

 

 

 

 



                                TYPES OF PAVEMENTS 

 

            There are various types of pavements depending upon the materials used 

 

 

             FLEXIBLE PAVEMENTS 

Bitumen has been widely used in the construction of flexible pavements for a long 
time. This is the most convenient and simple type of construction. The cost of 
construction of single lanc bituminous pavement varies from 20 to 30 lakhs per km in 
plain areas. In some applications, however, the performance of conventional bitumen 
may not be considered satisfactory because of the following reasons 

In summer season, due to high temperature, bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 
In winter season, due to low temperature, the bitumen becomes brittle resulting 
in cracking. raveling and unevenness which makes the pavement unsuitable for 
use. 
In rainy season, water enters the pavement resulting into pot holes and 
sometimes total removal of bituminous layer.                                                                                                 
                                                                                                  
In hilly areas, due to sub-zero temperature, the freeze thaw and heave cycle 
takes place. Due to freezing and melting of ice in bituminous voids, volume 
expansion and contraction occur. This leads to pavement failure. 
The cost of bitumen has been rising continuously. In near future, there will be 
scarcity of bitumen and it will be impossible to procure bitumen at very high 
costs. 



 
 
RIGID PAVEMENTS 

Rigid pavements, though costly in initial investment, are cheap in long run because of 
low maintenance costs. There are various merits in the use of rigid pavements are 
summarized below: 

Besides the easy availability of cement, concrete roads have a long life and are 
practically maintenance-free. 
Cement concrete roads save substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made, Concrete roads can 
withstand extreme weather conditions Wide ranging temperature, heavy 
rainfall and water logging. 
Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 
Reduction in the cost of concrete pavements can be brought about by 
developing semi-self-compacting concrete techniques and the use of closely 
spaced thin joints. 

 

TYPES OF CONCRETE PAVEMENTS 

1. PLAIN CONCRETE OR SHORT PAVEMENT SLABS 

This type of pavement consists of successive slabs whose length is limited to about 25 
times the slab thickness. At present it is recommended that the paving slabs not be 
made longer than 5, even if the joints have dowels to transfer the loads. The 
movements as a result of fluctuations in temperature and humidity are concentrated in 
the joints. Normally, these joints are sealed to prevent water from penetrating the road 
structure. The width of the pavement slabs is limited to a maximum of 4.5m.                                                       

2. REINFORCED CONCRETE 

Continuously reinforced concrete Continuously reinforced concrete 
pavements are characterized by the absence of transverse joints and are 
equipped with longitudinal steel reinforcement. The diameter of the reinforcing 
bars is calculated in such a way that cracking can be controlled and that the 
cracks are uniformly distributed (spacing at 1 to 3m). The crack width has to 
remain very small, Le. less than 0.3m 

 Reinforced pavement slabs 

Reinforced concrete pavement slabs are almost never used, expect for inside or 
outside industrial floors that are subjected to large loads or if the number of 
contraction joints has to be limited 

 



Steel fiber concrete 

The use of steel fiber concrete pavements is mainly limited to industrial floors. 
However, in that sector they are used intensively. For road pavements steel fiber 
concrete can be used for thin or very thin slabs or for very specific application. 

MATERIALS USED 

Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction 

Communities around the world rely on concrete as a safe, strong and simple building 
material. It is used in all types of construction; from domestic work to multi-story 
office blocks and shopping complexes. 

Despite the common usage of concrete, few people are aware of the considerations 
involved in designing strong, durable, high quality concrete. 

 
There are mainly three materials used primarily 

Cement  
Sand  
Aggregate 

 

 

CEMENT 

Cement is a binder, a substance that sets and hardens independently, and can bind 
other materials together. The word "cement" traces to the Romans, who used the term 
caementicium to describe masonry resembling modem concrete that was made from 
crushed rock with burnt lime as binder. The volcanic ash and pulverized brick 
additives that were added to the burnt lime to obtain a hydraulic binder were later 
referred to as cimentum,cement, and cement. 

Cement used in construction can be characterized as being either Hydraulic or Non 
hydraulic. Hydraulic cement hardens because of hydration, a chemical reaction 
between the anhydrous cement powder and water. Thus, they can harden underwater 
or when constantly exposed to wet weather. The chemical reaction results in hydrates 
that are not very water soluble and so are quite durable in water. Non-hydraulic 
cements do not harden underwater, for example, slaked limes harden by reaction with 
reaction with atmospheric carbon dioxide. 

The most important uses of cement are as an ingredient in the production of water in 
masonry, and of concrete, a combination of cement and an aggregate to form a strong 
building material. 



TYPES OF CEMENT: 

Portland cement 

Portland cement is by far the most common type of cement in general use around the 
world.This cement is made by heating the limestone with small quantities of other 
materials to 1450 ^0in the kiln, in a process known as calculations where by a molecu 
liberated from the calcium carbonate to form calcium oxide or quicklime, which is 
than bended with other materials that have been included the mix. The resulting hard 
substance is called "Clinker is the ground with small amount of gypsum into a powder 
to make "ordinary Portland cement". The most commonly used type of cement. 

Portland cement is a basic ingredient of concrete, mortar and most non-specially 
grout. The most common use for Portland cement is a production of concrete. 
Concrete is a composite material consisting of aggregate cement and water. As a 
construction material, concrete can be cast in almost any shape desired, and once 
harden can become a structural clement. It maybe white or grey. 

Portland fly ash cement 

It contains up to 35% fly ash. The fly ash is Pozzolanic, so that ultimate strength is 
maintained. Because fly ash addition allows lower concrete water content, early 
strength can also be maintained. Where good quality cheap fly ash is available, this 
alternative to ordinary Portland cement. be an economic 

 

Portland Pozzolana Cement 

It includes fly ash cement, since fly ash is pozzolana, but also includes cement made 
from other natural or artificial pozzolans. In countries where volcanic ashes are 
available. 

 

Portland silica fume cement 

Addition of silica fume can yield exceptionally high strengths, and cements containing 
5-20% silica fume are occasionally produced. However, silica fume is more usually 
added to Portland cement at the concrete mixer. 

 
 
 
 

FINE AGGREGATE 

Sand is a naturally occurring granular material composed of finely divided rock und 
mineral particles. The composition of sand is highly variable, depending on the local 
rock sources and conditions, but the most common constituent Of sand in Inland 



continental settings and non tropical coastal settings is silica (silicon dioxide, or 
SiO2), usually in the form of quartz 

The second most common type of sand is calcium carbonate, for example aragonite, 
which has Mostly been created, over the past half billion years. by various forms of 
life, like coral and shellfish. It is, for example, the primary form of sand apparent in 
areas. Where reefs have dominated the ecosystem for millions of years like the 
Caribbean. 

 

COARSE AGGREGATE 

Aggregates are inert granular materials such as sand, gravel, or crushed Stone that, 
along with water and Portland cement, are an essential ingredient in concrete. For a 
good concrete mix, aggregates need to be clean, hard, strong particles free of absorbed 
chemicals or coatings of clay and other fine materials that could cause the 
deterioration of concrete. 

Aggregates, which account for 60 to 75 percent of the total volume of concrete, are 
divided into two distinct categories - fine and coarse. Fine aggregates generally 
consist of natural sand or crushed stone With most particles passing through a 3/8-
inch (9. 5-mm) sieve. Coarse aggregates are any particles greater than 0.19 inch (4.75 
mm), but generally range between 3/8 and inches (9.5 mm to 37.5 mm) in diameter. 
Gravels constitute the majority of coarse aggregate used in concrete with crushed 
stone making up most other remainder. Natural gravel and sand are usually dug or 
dredged from a pity river, Luke, Or seabed. 

Crushed aggregate is produced by crushing quarry rock, boulders, cobbles. or large-
size gravel. Recycled concrete is a viable source of aggregate and has been 
satisfactorily used in granular sub base, soil-cement, and in new concrete. Aggregate 
processing consists of crushing, screening, and washing the aggregate to obtain proper 
cleanliness and gradation. If necessary, a benefaction process such as jigging or heavy 
media separation can be used to upgrade. 

The Once processed, the aggregates are handled and stored in a way that minimizes 
segregation and degradation and prevents contamination. Aggregates strongly and 
economy. 

Consequently, selection of aggregates is an important process. Although some 
variation in aggregate properties is expected, characteristics that are considered when 
selecting aggregate include: 

 

 

 



 

 

PROCEDURE TO CONSTRUCTION OF ROAD 

construction of a cement concrete pavement, various steps are taken as below 

 Survey of proposed work is done by experienced engineers or by any expert of 
survey, site survey includes geographical details, soil properties and site 
investigation 

 After survey- a team of experienced engineers and architecture prepare detailed 
plan of work the help of various software. 

 After that an engineer prepares detailed estimate of proposed work and also 
prepares a estimate regarding  required and labor requirements 

 Now excavation is done with the help of automatic machines and then a 
equipment is used to cut nearby trees and root removal process. And after this 
construction of soil sub grade.base course and then construction of concrete 
slab is done. 

 
 
 

Fig. 1.1 cement concrete road construction 
 
 
 
 
 
 
 
 
 

      



               

Fig.1.2 Subgrade     Fig.1.2.1 Subgrade 
 

 
The following points are important for roads without n foundation 

  Drainage of all surface water 

Good compaction of the sub grade; 

 

idden to level the sub grade by means of a course of sand. If the sub grade 
has to be levelled, it is advisable to do this by using a granular material: either slag or 
coarse aggregate eg, with a grain size 0/20; 

ade for more lateral support. 

 
It must always be avoided that water is sucked from the cement paste into the 
substructure or the base. This can be accomplished by either moderately moistening 
the sub grade, or by applying a plastic sheet on the substructure of the pavement. The 
latter work must be done with care, to prevent the sheet from tearing or being pulled 
loose by the wind 

      
 

 

Form work 

Formwork (shuttering) in concrete construction is used as a mould for a structure in 
which fresh concrete is poured only to harden subsequently. 
 
 
 
 



            
                                                               Fig 1.3.1 form work                                     
 
 
 

             
                                                   Fig 1.3.2  form work                      

 

 
                                 

       



MIXING AND TRANSPORT OF CONCRETE 

CONCRETE MIXING PLANT 

The concrete mixing plant must have a sufficient capacity in order to be able to 
continuously supply concrete to the paving machines. The mix constituents and 
admixtures have to be dosed very accurately. The number of aggregate feed bins has 
to equal at least the number of different aggregate fractions. 

The bins shall have raised edges to prevent contamination of the aggregate fractions. 
The equipment for loading the material shall be in good condition and shall have 
sufficient capacity to be able to continuously feed the bins. The bucket of the loaders 
shall not be wider than then bins. The content of the cement silos and the water tank 
are in proportion to the production rates. 

 

 

 

Fig. 1.4 Mixing plant 
 
 
For small works, permanent concrete mixing plants are often called on. In that case, 
mixing plants that are inspected and that can deliver Indian quality certification 
concrete should be used. 

Furthermore, it is useful and even essential to have a communication system between 
the concrete mixing plant and the construction site in order to coordinate the batching 
and paving operations 

    

 

TRANSPORT OF THE CONCRETE MIXING 



Sufficient trucks must be available to continuously supply the paving machines. The 
number depends on the yield at the construction sites the loading capacity of the 
trucks and the cycle time (i.e. the transport time plus the time required to load and 
unload a truck)- The loading capacity and the of truck to be used depend on the nature 
of the work, the haul roads and concrete paving machines, Usually, the specifications 
prescribe that the concrete has to be transported in dump trucks as concrete consists of 
a relatively dry mix having a consistency that makes transport and unloading in truck 
mixers difficult. 

Furthermore, dump trucks can discharge the concrete faster. For small marks and in 
urban areas, the use of truck mixers is increasingly accepted Under these 
circumstances an admixture (ega superplasticizer) can be mixed in just before 
discharging the concrete, 

 

         Fig. 1.5 Transportation of concrete 
 

The necessary measures have to be taken to prevent changes of the water content and 
temperature of the concrete during transport. To this end, the specifications prescribe 
to cover the dump trucks by means of a tarpaulin. 

 

 

   

PLACING THE CONCRETE 

Usually the concrete is placed using slip form paving machines which applies for all 
categories of roads. This equipment meets both the requirements for quality and for 
the envisaged rate of production Conventional concreting trains riding on set up rails, 
are hardly used any more for road works in our country 



 
 
 
For this reason, this manner of execution will not be dealt with here. However, the 
technique of manually placing the concrete using forms is still applied in certain cases, 
such as for the construction of roundabout with a small diameter, at intersections, for 
repair work or when the execution conditions are such that slip form pavers cannot be  

 

utilized. This occurs increasingly often in urban areas for the construction of 
pavement surfaces of exposed aggregate and possibly colored concrete. 

 

                                                   Fig. 1.6 Placing the concrete 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Compaction 
 Purpose of compaction is to pull out the air from voids and concrete make 

harden. 
 In site mostly used Mechanical vibrators.  

 
 
 

 
                                                  Fig. 1.7.1 Pin vibrator  
 
 
 

     
Fig. 1.7.2 plate vibrator  

 
 

 



 

Finishing of surface 

 Finishing refers to leveling or smoothing the concrete so that the pavement  
surface has the correct profile 

 
 

   
Fig. 1.8.1 Finishing by machine  

 
 

 
 

 
 

Fig. 1.8.2 Finishing by manually 
 

CURING 

Curing is the process of increasing hydration in cement; after setting the concrete, 
curing process is done till 20 to 25 days. 



 

 

There is some method of curing 

Sprinkling of water 

By ponding 

 

 

    

                           Fig    1.9 Curing 

 
 
 
 
 

OPENING TO TRAFFIC 
 
Usually, a concrete pavement is only opened to traffic 7 days after the concrete has 
been laid and after, in the presence of all parties, any possible cracks have been 
recorded. A concrete pavement of less than 7 days old can be opened to traffic if the 
contractor provides proof that the concrete has reached the minimum compressive 
strength stipulated in the specifications 
 
Presently, special compositions of the concrete mix allow an early opening to traffic, 
ie. 
 
 
between 24 and 48 hours after placement. These mixes are used, for example, for 
pavement repair works to reduce the nuisance to the public as much as possible. 
 



It is pointless to talk about quality if not all employees, cach at his own level, make a special 
effort to understand the rules of good practice upgrade their know-how and act accordingly. 
                            
 

 
Fig. 2.0 Opening to Traffic 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
CONCLUSION 

 

 It was wonderful learning experience at Bantumilli panchayat raj Department 
and 

      consultants for four weeks internship at Bantumilli. 
 

 I gained  insight regarding almost every aspect of site.  
 

 I got experience about dealing the workers in site. 
 

 I gained  knowledge about the methods of laying cc roads and mix proportions 
and ingredients used in construction of roads. 

 
 I hope this experience will surely help me in my future. 

 
 I would like to thank MR. HARI BABU, AEE who helped us to understand 

the methods in road construction  
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Chapter -1

INTRODUCTION 

1.1 GENERAL 
 

          For many centuries village tanks have been the backbone of the village 

economy in South Asia. Tank storage structures are the prime water source to store 

rainwater and help farmers during crop growing period and provide stability to 

agricultural production. This resource has to be utilized properly by carrying out the 

On Farm Developmental works in its command area. Developing agricultural tank 

information system involves the collection of various information of the command 

area. 

           As irrigation has been the primary source of agricultural growth in the Telugu 

states, has always been accorded top priority by the states. Traditionally, the irrigation 

sector has been the largest consumer of plan funds next to the power sector. Over the 

years, the states have been able to create an irrigation potential of 4.84 million 

hectares through major irrigation projects medium irrigation projects. 

          Traditionally, individual formers have irrigated from wells, ground water 

irrigates about 2.2 million ha. As irrigation has been the primary source of agricultural 

growth in the Telugu states, it about half of that is under irrigation. India is among the 

foremost countries in the world practicing large scale irrigation through development 

of its water resources for irrigation, generation of hydropower and providing domestic 

water supply. 

1.2 HISTORY 

          Irrigation potential which stood at 22.6 mha in 1950 - 1951, has now reached 

100 mha, which is about 1/3 of total cropped area, and as a result food production has 

increased from 50 m tones (1951) to about 208 m tones (2000). The projection for 

future population and food requirement of the country indicate that the population of 

India may stabilize around 1.6 to 1.7 billion by 2050 AD and that would require about 

450 m tons of food grain annually at the present level of food consumption. 

            However, to meet the demand of our nation and create reasonable export 

surplus in the internal market, we need to plan production of food grains, to be not 
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less than 500 m tons by 2050 AD area wise it is necessary to provide irrigation in at 

least 130 mha for food crops alone and in area of 160 mha for all crops to be able to 

meet the demands of the country in 2050 AD and security. 

1.3 NECESSITY OF THE STUDY: 

          Water is a precious national   resource. The  development  of surface  as  well  

as  ground  water  for  increasing  the  agricultural production  to  meet  the  growing  

requirement  of  Indian population  is  a  must.  As  the  civilizations  grew more  and  

more, lands  are  converted  into  agricultural  lands  all  over  the  world  to  cater  the  

needs  of  the  growing  population,  and  India  is  no exception. Historically, tanks 

formed the primary sources of minor irrigation in the country as a whole and South 

India in particular, in conformity with local conditions. Tank storage structures are the 

prime water source to store rainwater and help farmers during crop growing period 

and provide stability to agricultural production. 

          Minor irrigation schemes are environment friendly and provide gainful 

employment opportunities to the rural population, resulting in optimum utilization of 

resources.  This also contributes to rural economic growth and support numerous 

vegetable and food processing units. Historically, tanks formed the primary sources of 

minor irrigation in the country as a whole and South India in particular, in conformity 

with local conditions. Andhra Pradesh, one of the Southern states of the country also 

experienced most of its minor irrigation through tanks. However, in the recent past, 

the minor irrigation under tanks received a setback due to various reasons 

Rainfall is the primary sources of water for irrigation. It is not available though 

out the year. The stored rain water either in tank or in sub-surface is used as resources 

of irrigation water for an indefinite period. Following are the sources of irrigation 

water. Surface water: It may be by flowing river or from still waters of tanks, ponds, 

lakes, pools or artificial reservoirs such as dams, barrages and diversionary bunds 

with different storage capacity. Ground water.  Water stored in the underground is 

known as groundwater. 
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1.4 NECESSITY OF IRRIGATION 

i) Uncertainty of monsoon rainfall: 

80% of rainfall in India is received during monsoon period. Monsoon rainfall is very 
uncertain. So irrigation is very important to supply water to plants also and when 
needed. 

ii) Uneven distribution of rainfall: 

To compensate the uneven distribution in an area, supplemental irrigation is needed. 

iii) Effect of winter rainfall (N India)/ Effect of SWM in S. India: 

Supplemental irrigation is inevitable in the regions due to poor rainfall. 

iv) Cultivation of high yielding crops: 

 High yielding crops produce heavy biomass and economic yield. Higher biomass 
need more water for its production. Hence supplementation of water as irrigation is 
essential. 

v) Difference in water holding capacity of the soil:  

Sandy soil - low WHC  frequent irrigation. Clay soil - high WHC - frequency is less. 
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Chapter -2 

   TYPES OF IRRIGATION 
 

There are three types of irrigation: 

1. Gravity flow or surface water flow. 

2. Tank or reservoir. 

3. Lift irrigation. 

2.1 GRAVITY FLOW OR SURFACE IRRIGATION: 

          The irrigation in which the water flows under gravity from the source to the 

field is known as gravity flow irrigation. Due to gravity water flows from higher areas 

to the lower areas. After which it is distributed in the fields. Silt in the canal water has 

a fertilizing agent. The whole canal irrigation in our country is gravity irrigation. The 

gravity flow irrigation is cheaper and quality of water is also good due to presence of 

soil content. 

2.2 Tank irrigation: 

          If the runoff is more than the required amount then head works and barrages are 

constructed to store the water. 

          The flow of a river is a seasonal flow. Sometimes more water is required and 

the Source is limited. Sometimes less water is required and the source is high so in 

order to regulate flow, the reservoirs are constructed. The functions of reservoirs are 

1. To fulfill the immigration requirements. 

2. To generate the hydraulic power. 

3. Regulate the river flow so is to avoid flood. In some areas, small dams instead of 

canals are constructed for the irrigation purposes. 
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2.3 Lift irrigation: 

          When the main source is at the lower level than the supply level. Then water is 

supplied through some mechanical means this is known as lift irrigation. 

Lift from canals (rivers) 

         Pumps are used to lift the water from canals or rivers at lower level to the area at 

higher level for irrigation purpose. 

Open wells 

In villages there are some open holes whose depth intercepts the water table. So the 

water is taken out from lower level to the surface for irrigation purpose by adopting 

different mechanical means. 

 

 Tube wells 

          It is the lifting of water by pumping from underground reservoir. Extensive 

surface irrigation results in an increase in the ground water level due to percolation 

and seepage which causes water logging in large areas, Irrigation by this method will 

reduce the yield. Tube well offers a remedial measure by providing sub surface 

drainage. 

          Tube well irrigation can be obtained more quickly than from surface water 

project.  Large costs involved in making canals for the construction of head works, 

whereas less cost is involved in constructing tube wells. 
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Chapter -3 
LIFT IRRIGATION 

 

3.1 Uses of Lift irrigation 

 

Figure 3.1 indicates lift the water in to distributor channel 

1. The lift irrigation method is used both for watering of a certain area as a whole and 

for water application to particular elevated sites in the area of gravity irrigation (at 

that water is lifted from river or from immigration canals). Such combination of 

gravity and lift irrigation is rather reasonable in many cases. 

2. Irrigation with which water is supplied to the system by water-lifting devices is 

called pumping/mechanical/lift irrigation (by means mechanical water-lifting 

devices). 

3. Head/diversion structure is a water-lifting device that supplies water by means of 

pumps to an irrigated area through a pressure pipeline. Water from a source is lifted 
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up to the highest elevation of the entire irrigated area or  certain zones, and from 

there it is distributed by gravity canals or pressure pipelines. 

4. Lift irrigation is used both for water application by gravity to the entire area and 

particular elevated sites. 

5. At sprinkling irrigation, pumping stations not only supply water at a target rate, but 

also produce required water head. 

 

3.2 REQUIREMENTS OF LIFT IRRIGATION 

1. Water Source - suitable and constant water source should be available for whole 

year at the site of LIS. Water can be made available through Dams, River canal etc. 

2. Lifting medium - To lift water to the desired location, lifting medium i.e. pumps are 

required. Depending upon the duty point head, discharged the different types of 

pumps are selected. 

3. Conveying medium - Rising main may be of steel, concrete or any other suitable 

material. 

 

3.3 TYPES OF IRRIGATION PROJECTS IN TELUGU STATES 

          Irrigation projects in Telugu states have been divided into three categories 

based on the size of the irrigated area i.e. cultivable command area (CCA). 

Definition of cultivable command area (CCA) 

The area which can be irrigated from a scheme and is fit for cultivation. 

A. Major irrigation scheme 

    A scheme having CCA more than 10,000 hectares is major irrigation scheme  
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B. Medium irrigation scheme 

   A scheme having CCA more than 2,000 hectares and up to 10,000 hectares 

individually is a medium irrigation scheme. 

C. Minor irrigation scheme 

  A scheme having CCA up to 2,000 hectares individually is classified  as minor 

irrigation scheme and usually include smaller irrigation schemes such as lift irrigation 

or schemes with water sources like tanks, division weirs, and open head channels. 

Traditionally, minor irrigation projects and ground water are under the guidance 

of the minor irrigation Department,  while the major and medium irrigation projects 

are under the major irrigation Department. 
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3.4   STORAGE SCHEMES 

 

          Storage schemes include tanks and reservoirs which impound water of streams 

and rivers of irrigation purposes.  After wells, tanks occupy a very important place 

under the minor irrigation program. They provide nearly two-third of the total 

irrigation from minor sources in the states of Andhra Pradesh, Karnataka, Kerala, 

Maharashtra, Orissa and Tamil Nadu. The essential features of these schemes are: 

1. A bund or a dam which is generally of earth, but is also sometimes partly or fully 

masonry. 

2. Anicut and feeder channels to divert water from adjoining catchments. 

3. A waste weir to dispose of surplus flood water. 

4. Sluice or sluices to let out water for irrigation. 

5. Conveyance and distribution system. 



10 
 

3.5 IMPORTANCE OF MINOR IRRIGATION TANKS 

Minor Irrigation Tanks are the resource complexes for multifarious uses like 

1. Irrigation 

2. Drinking water for people & animals 

3. Domestic use for people  and animals 

4. Recharging ground water 

5. Fuel wood and timber 

6. Rearing fish 

7. Fodder 

8. Sanctuary for birds 

9. Silt and sand for construction 

  

3.6 COMPONENTS OF MINOR IRRIGATION  

The various components of a minor irrigation tank are listed below: 

1. Tank bund (Earthen Bund): A bund or a dam which is generally of earth, but is 

also sometimes partly or fully masonry, which is used to store water. 

2. Feeder channels: feeder channels are used to divert water from adjoining 

catchments. 

3. Sluice: Sluice or sluices used to let out water for irrigation. 

4. Conveyance and distribution system: Field channels are used to supply water 

(entered through sluice) to the irrigation fields. 
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3.7 MANAGEMENT OF  TANK IRRIGATION  

          Presently, in most of the states, the smaller tank systems are entrusted to the 

local bodies such as panchayats unions for maintenance and management while the 

bigger once are rested with the government irrigation departments where there is no 

role for the local bodies in planning and implementing the development works. 

          However, the tanks are even smaller units which need to be maintained and 

managed at the hamlet level where panchayats are considered to be bigger 

administrative units. Also, the panchayats with multifarious activities tend to neglect 

tank development due to lack of manpower and other resources. In some states like 

MP, minor irrigation tanks irrigating below 100 ha. And all the tanks are with 

panchayats. It is proposed to transfer minor irrigation tank even up to 250 ha to Zilla 

panchayats. Water resources department maintains minor irrigation tanks above 250 

ha. One wards up to 2000 ha. Further large medium and minor tanks are also 

maintained by water resources departments. 

3.8 PURPOSE OF REHABILITATION 

          Generally, tank bed is silted up and reducing the storage capacity at the site 

selected. Due to silting in the tank there is a variation in the storage. To overcome this 

storage, desilting is introduced at appropriate places. A deteriorated tank can be 

selected and assessment of canal bank health can be performed with which the further 

canal maintenance can be ensured. 

a) Providing insurance against short duration droughts. 

b) Reducing the hazard of frost (increase the temperature of the plant). 

c) Washing or diluting salts in the soil softening tillage pans. 

d) Delaying bed formation by evaporative cooling. 

3.9  ADVANTAGES OF LIFT IRRIGATION 

1. lift irrigation made irrigation possible at higher level. 

2. Land acquisition problem in LIS. Is less. 
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3. water losses are low. 

4. Man power is less used. 

Disadvantages of lift irrigation 

          A drawback of lift irrigation is need for complex pumping and power 

equipment and power supply, and high operating costs. All these factors raise the cost 

of water supply to fields. 
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Chapter 4 

STUDY AREA 

 

4.1 LOCATION 

Name               : Thadipudi channel 

Village              : Thadipudi, 

Mandal             : Tallapudi, 

District              : West Godavari, 

State                  : Andhra Pradesh. 

 

 

Figure 4.1: Indicating the position of Thadipudi Channel on Google earth Map 
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4.2 MINOR IRRIGATION IN INDIA: 

The minor irrigation sector is an important sector, as it is spread over the 

entire country and its rural environment.  The development of minor irrigation 

practices has been followed since ancient times and finds mention in `Rigveda and 

Yajurveda'.  Subsequently, in course of time these were subjected to various 

technological up gradation. The classification of irrigation works w.r.t. to source was 

first highlighted by the first irrigation commission 1903 which form the basis for the 

present system of classification of irrigation works. Later, The Royal Commission on 

agriculture 1928 has recognized the importance of the cultivation by the small storage 

works in India. The minor irrigation sources include tanks, wells, canals and other 

sources. Tanks include all works used for the storage of water and all natural 

depressions from which water is used for irrigation purposes. Of all the minor 

irrigation sources, tanks are important traditional sources and are a dominant feature 

in South-India in general and in Andhra Pradesh in particular.  

In many areas tanks have become the primary source of irrigation. However, 

the relative importance of tanks as minor irrigation sources has considerably reduced 

in recent times because of greater attention paid to major and medium sources of 

irrigation by the Government. But still the irrigation under tanks play an important 

role in Southern states of Andhra Pradesh, Tamil Nadu and Karnataka and they 

account for more than 50% of the area irrigated by all minor irrigation works put 

together. 

4.3 SITE SELECTION 

           

Mandal marked in figure 3.1. The main reason for rehabilitation of tank is to store the 

water as there is no facility for water storage and also ground water level has fallen 

down to 1000 feet since a decade. The availability of water for irrigation is very less 

hence the maintenance cost for irrigation uneconomical. 

          The sites consist of brownish red clayey silty gravel soil with pebbles of 

Irregular shapes and sizes. As the soil is clayey in nature, percolation is more which 

Indeed helps to improve the ground water level. 
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4.4 PRESENT CONDITION OF DISTRIBUTORY 

          Owning to the age of tank and  under - maintenance, the carrying capacity of 

the parent canal has deteriorating. The carrying capacity of the tank is less than the 

designed further; the rehabilitation at the tail end is suffered much. This has 

aggravated the tail end problems to such an extent that the tail end farmers could not 

get their legitimate share of water to grow crops. The structures on the system are 

Damaged there by regulation of water in the canal has become unmanageable. In-

Disciplined nature of some of the farmers in the reaches in tampering the sluice gates 

further aggravated the situation leading to unequal distribution of water and damage 

of the controlling structures. Due to the erosion of banks, there is frequent degradation 

and silting up in the tank bed. Owing to these problems, productivity and command 

Ability has drastically fallen. Figure 3.2 shows the present condition of Thadipudi 

channel At Thadipudi village in Thallapudi mandal. 

 

 
 

FIGURE 4.3 THE PRESENT CONDITION OF THADIPUDI CANAL 

4.5 NECESSITY OF THE WORK 
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          Irrigation requires lots of water, but when the water is scarce it is important to 

Use the water efficiently. An important factor in achieving high efficiency is the 

Method supplying water to the crop ideally water is delivered on demand of tanks, 

when the farmers require water. Unfortunately, often this is no realized. Instead, 

Water is usually delivered in a flexible way leading to the problems discussed. 

          Therefore, it is necessary to sustain tank and also to affect legitimate share of 

water to the  organizations and bridge gap ayacut. 
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Chapter-5 

SURVEYING 

 

5.1 GENERAL 

          Surveying is the first of starting a project and it is the work of examining and 

Recording the area and features of a piece of land so as to construct a map, plan, or 

detailed description of it. 

 

RECONNAISSANCE SURVEY: 

          The reconnaissance survey is an extensive study of an entire area that might be 

used for a road or airfield. Its purpose is to eliminate those routes or sites which are 

Impractical or unfeasible and to identify the more promising routes or sites. And 

Problems are notified addressed by the local farmers. 

 

Site inspection: 

a. Locating the existing boundaries. 

b. Some portions within the tank are seen dismantled by the farmers 

in the past. 

c. Mass growth of weeds on the bed is seen in the tank. 

 

5.2  DATA COLLECTION 

By asking local farmers, channel is eroded and silted due to the variation 

Discharge and periodical maintenance was not taken. Due to rainfalls side slopes are 

eroded. In some areas observed that the slopes of tank fully eroded with turnings leads 

to the erosion of agricultural lands. In some places there is a jungle at the bed of the 

tank. There is no roper inspection path throughout the tank it leads to problem in 

maintenance of the canal. 
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Taking benchmarks: As a part of the project, some of the B.M.s is fixed by the World 

trigonometric survey team on temples. The benchmark to the required site was 

carried. The base line on the tank was run. Fixing the pegs at every 25m along the 

base line. 

5.3 A PRELIMINARY SURVEY 

          To collect adequate data to prepare plan/data of area to be used for planning and 

design. It is done by taking levels at every 3m interval were taken by using an auto 

level. The data was recorded in the field book simultaneously. The survey data was 

entered in spread sheet. The exiting canal is designed by using auto cad. 

5.4 LEVELLING 

 

 

Figure 5.3 AUTO LEVEL & LEVELING STAFF 

 

a. Auto level 

b. Tripod stand 

c. Leveling staff 

d. Plumb bob 
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e. Tapes 

f. Pegs 

 

Procedure for taking levels using auto level: 

 

a. Fix the tripod the tripod stand by using plum bob mark the center, the legs of the 
stand should be equal from the centre of the tripod. 

 

b. Fix the auto level on the base plate of the tripod stand using the hand screw 

c. later centering should be done by using foot screws. After check whether the 
centering is    correct or not by rotating the auto level in 360 degrees. 

 

d. Place the leveling staff on the known Bench mark (49.65). 

 

e. By adjusting the focusing screw, for the leveling staff and take the back sight 
reading by middle cross hair. 

 

f. Measure the width of existing canal and mark out the points with pegs where we 
have to take intermediate levels. 

 

g. Like this every section should be taken at an interval of 25m length. 

h. At the end of the day closing point should be taken on any non-movable objects 
like any concrete structures should be mark by using by point or marker. 

 

i. Next day should start from the closing point by taking B.S readings. 

 

j. Continue this process till the end of the canal. 

 
 5.4 TOTAL STATION 
 
Total station is a Survey equipment combination of Electro Magnetic Distance 

Measuring instrument and electronic theodolite. It is also integrated with 

microprocessor, electronic data collector and storage system. The instrument can be 
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used to measure horizontal and vertical angles well as sloping distance of object to the 

instrument. 

 

 

FIGURE 5.4 COMPONENTS OF TOTAL STATION 

 

Procedure: 

 

1. Check up and set up the instrument whether it is in a good working condition 

 

2. Make temporary adjustments such as bubbling with help of laser 

 

3. Enter the Co-ordinates and know elevation height. 

4. Set the ordination, make angle HA-O 

 

5. Give the specific code for each point such as BUND, FS, and BOUNDARY etc. 
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6 Place the prism where the reading is to be acquired. 

 

7. Create a new job in the total station by giving the job details respectively. 

 

8. Now turn the instrument towards north direction by using the compass 

 

9. Measure the back sight, instrument facing the north direction 

 

10. Start measuring the points required 

 

5.5 EARTH WORK EXCAVATION: 

 

What is earth work excavation? 

          In construction terms, excavation is the process of removing earth to form a 

cavity in the ground. On small sites or in confined spaces, excavation may be carried 

out by manual means using tools such as picks, shovels and wheelbarrows. 

Excavation in Earthwork: 

The excavation in earthwork is the measure of quantity of excavation to be 

carried out, the cost of equipment, machineries and labors required for the same. 

The cost of excavation depends on the depth of excavation, type of soil, method of 

excavation to be carried out and the distance where the excavated soil has to be 

disposed. The cost of all these are added for unit volume of excavation to get the rate 

of excavation. 

The cost of excavation based on depth is generally divided into categories as: 

 For depth up to 1.5m 

 For depth between 1.5m to 3m. 

 For depth between 3.m to 4.5m. 

 For depth more than 4.5m 
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The depth of excavation required varies from project to project and from place to 

place. Many factors influence the depth of excavation. We will not go into the details 

about the same. 

 

FIGURE 5.5 EARTH WORK EXCAVATION 

 Summarizing above points, it can be seen that the excavation work can be 

divided by following ways: 

          The first method is the selection of type of soil to be excavated and lead 

distance where the soil has to be disposed off. Then the other variable that is 

considered is the depth of excavation and is presented in the rate analysis description.  

          In the above examples of excavation, more number of descriptions are possible 

with different lead distance and type of soil. During tendering of civil engineering 

works, all the possible combinations are presented for quotations depending on the 

project requirements and site conditions. 
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  ANALYSIS OF EXCAVATION: 

 

Following points to be noted before starting rate analysis of soil: 

 Type of soil 

 Lead distance and transport for carrying excavated soil 

 Depth of excavation 

 Method of excavation  manual excavation or mechanical excavation 

 Capacity of labor for manual excavation 

 Capacity of equipment for mechanical excavation and their cost per unit 

quantity. 

 Water charges if used 

 Profit of contractor 
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5.6 DATA ENTRY IN SPREAD SHEET: 

 
Name of the work: Removal of Silt in the Thadipudi Lift irrigation scheme  main canal 

from km 0.000 to 26.50 km 
. Section   

Cutting 
Volume 

    
Filling 

Volume 
    

Remarks 
No
. 

From 
Differen

ce 
Area Average Volume Area Average Volume 

     Sq. Mtrs Sq. Mtrs 
Cubic 
Meters 

Sq. 
Mtrs 

Sq. Mtrs 
Cubic 
Meters 

1 0.000 0.000 8.943 4.472 0.000 0.000 0.000 0.000   

2 100.000 0.000 8.154 8.549 0.000 0.000 0.000 0.000   

3 200.000 0.000 6.279 7.217 0.000 0.025 0.013 0.000 
UT @ 

0.150KM 
4 300.000 100.000 8.247 7.263 726.300 0.000 0.013 1.250   

5 400.000 100.000 7.036 7.642 764.150 0.000 0.000 0.000   

6 500.000 100.000 5.822 6.429 642.900 0.000 0.000 0.000   

7 600.000 100.000 4.362 5.092 509.200 0.641 0.321 32.050   

8 700.000 100.000 3.686 4.024 402.400 1.880 1.261 126.050   

9 800.000 60.000 3.375 3.531 211.830 3.397 2.639 158.310 
UT @ 

0.80KM  
10 900.000 100.000 3.192 3.284 328.350 5.112 4.255 425.450   

11 1000.000 100.000 2.772 2.982 298.200 6.857 5.985 598.450   

12 1100.000 100.000 2.918 2.845 284.500 6.048 6.453 645.250   

13 1200.000 100.000 2.804 2.861 286.100 5.306 5.677 567.700   

14 1300.000 100.000 2.814 2.809 280.900 4.596 4.951 495.100   

15 1400.000 100.000 2.993 2.904 290.350 4.230 4.413 441.300   

16 1500.000 100.000 3.417 3.205 320.500 3.887 4.059 405.850   

17 1600.000 100.000 3.421 3.419 341.900 2.946 3.417 341.650   

18 1700.000 100.000 3.705 3.563 356.300 2.152 2.549 254.900   

19 1800.000 100.000 4.366 4.036 403.550 1.582 1.867 186.700   

20 1900.000 100.000 5.130 4.748 474.800 1.269 1.426 142.550   

21 2000.000 100.000 6.199 5.665 566.450 1.050 1.160 115.950   

22 2100.000 60.000 6.756 6.478 388.650 0.434 0.742 44.520 UT @ 1.987 

23 2200.000 100.000 7.687 7.222 722.150 0.058 0.246 24.600   

24 2300.000 30.000 8.938 8.313 249.375 0.000 0.029 0.870 
DLRB @ 
2.30KM 

25 2400.00 100.000 8.810 8.874 887.400 0.000 0.000 0.000   

26 2500.000 100.000 10.212 9.511 951.100 0.000 0.000 0.000   

27 2600.000 100.000 8.453 9.333 933.250 0.000 0.000 0.000   

28 2700.000 100.000 7.379 7.916 791.600 0.000 0.000 0.000   

29 2800.000 100.000 8.502 7.941 794.050 0.209 0.105 10.450   
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30 2900.000 100.000 7.886 8.194 819.400 0.755 0.482 48.200

31 3000.000 100.000 7.473 7.680 767.950 1.457 1.106 110.600   

32 3100.000 40.000 7.556 7.515 300.580 1.386 1.422 56.860 
Syphom @ 
2.909 km 

33 3200.000 100.000 7.651 7.604 760.350 1.296 1.341 134.100   

34 3300.000 100.000 7.762 7.707 770.650 1.189 1.243 124.250   

35 3400.000 60.000 7.810 7.786 467.160 1.105 1.147 68.820 UT@3.367km 

36 3500.000 100.000 7.909 7.860 785.950 1.045 1.075 107.500   
37 3600.000 100.000 7.359 7.634 763.400 0.435 0.740 74.000   

38 3700.000 100.000 6.988 7.174 717.350 0.002 0.219 21.850   

39 3800.000 100.000 7.311 7.150 714.950 0.259 0.131 13.050   

40 3900.000 100.000 7.765 7.538 753.800 0.661 0.460 46.000   

41 4000.000 100.000 7.785 7.775 777.500 1.129 0.895 89.500   

42 4100.000 100.000 6.450 7.118 711.750 0.911 1.020 102.000   

43 4200.000 100.000 4.905 5.678 567.750 0.736 0.824 82.350   

44 4300.000 100.000 3.687 4.296 429.600 0.597 0.667 66.650   

45 4400.000 100.000 3.511 3.599 359.900 1.107 0.852 85.200   

46 4500.000 100.000 3.608 3.560 355.950 2.230 1.669 166.850   

47 4600.000 50.000 4.283 3.946 197.275 1.522 1.876 93.800 SP@4.575km 

48 4700.000 100.000 5.065 4.674 467.400 1.050 1.286 128.600   

49 4800.000 100.000 6.078 5.572 557.150 0.779 0.915 91.450   

50 4900.000 100.000 7.114 6.596 659.600 0.609 0.694 69.400   
51 5000.000 100.000 8.376 7.745 774.500 0.511 0.560 56.000   
52 5100.000 100.000 7.068 7.722 772.200 0.714 0.613 61.250   

53 5200.000 60.000 5.752 6.410 384.600 0.961 0.838 50.250 
UT@5.110K

M 

54 5300.000 100.000 4.493 5.123 512.250 1.336 1.149 114.850   

55 5400.000 90.000 3.380 3.937 354.285 1.809 1.573 141.525 
SLRB@5.380

KM 

56 5500.000 70.000 2.433 2.907 203.455 2.582 2.196 153.685 
UT@5.404K

M 

57 5600.000 100.000 3.399 2.916 291.600 1.915 2.249 224.850   

58 5700.000 100.000 4.501 3.950 395.000 1.459 1.687 168.700   

59 5800.000 100.000 5.661 5.081 508.100 1.130 1.295 129.450   

60 5900.000 100.000 6.894 6.278 627.750 0.870 1.000 100.000   

61 6000.000 100.000 8.294 7.594 759.400 0.705 0.788 78.750   

62 6100.000 100.000 8.207 8.251 825.050 0.631 0.668 66.800   

63 6200.000 100.000 8.197 8.202 820.200 0.563 0.597 59.700   

64 6300.000 100.000 8.147 8.172 817.200 0.506 0.535 53.450   

65 6400.000 100.000 8.129 8.138 813.800 0.430 0.468 46.800   

66 6500.000 70.000 8.203 8.166 571.620 0.385 0.408 28.525 
UT@6.420K

M 

67 6600.000 100.000 8.100 8.152 815.150 0.371 0.378 37.800   

68 6700.000 100.000 8.153 8.127 812.650 0.354 0.363 36.250   
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69 6800.000 100.000 8.147 8.150 815.000 0.326 0.340 34.000

70 6900.000 100.000 8.151 8.149 814.900 0.313 0.320 31.950   

71 7000.000 100.000 8.193 8.172 817.200 0.289 0.301 30.100   

72 7100.000 100.000 8.125 8.159 815.900 0.108 0.199 19.850   

73 7200.000 100.000 8.291 8.208 820.800 0.002 0.055 5.500   

74 7300.000 60.000 8.545 8.418 505.080 0.000 0.001 0.060 
UT@7.225K

M 

75 7400.000 100.000 8.758 8.652 865.150 0.000 0.000 0.000   

76 7500.000 100.000 8.975 8.867 886.650 0.000 0.000 0.000   
77 7600.000 100.000 9.595 9.285 928.500 0.000 0.000 0.000   
78 7700.000 100.000 10.227 9.911 991.100 0.000 0.000 0.000   

79 7800.000 30.000 10.845 10.536 316.080 0.000 0.000 0.000 
SP CUM 

SLRB@7.800
KM 

80 7900.000 100.000 11.437 11.141 1114.100 0.000 0.000 0.000   

81 8000.000 100.000 12.007 11.722 1172.200 0.000 0.000 0.000   

82 8100.000 100.000 8.848 10.428 1042.750 0.000 0.000 0.000   

83 8200.000 100.000 6.006 7.427 742.700 0.043 0.022 2.150   

84 8300.000 90.000 4.003 5.005 450.405 0.897 0.470 42.300 UT@8.291K
M 85 8400.000 80.000 2.845 3.424 273.920 2.675 1.786 142.880 

86 8500.000 100.000 2.140 2.493 249.250 4.983 3.829 382.900   

87 8600.000 100.000 2.538 2.339 233.900 3.905 4.444 444.400   

88 8700.000 100.000 3.013 2.776 277.550 2.871 3.388 338.800   

89 8800.000 100.000 3.744 3.379 337.850 2.044 2.458 245.750   

90 8900.000 100.000 4.601 4.173 417.250 1.426 1.735 173.500   

91 9000.000 100.000 5.719 5.160 516.000 0.924 1.175 117.500   

92 9100.000 100.000 6.194 5.957 595.650 0.849 0.887 88.650   

93 9200.000 100.000 6.562 6.378 637.800 0.750 0.800 79.950   

94 9300.000 100.000 6.950 6.756 675.600 0.660 0.705 70.500   

95 9400.000 100.000 7.240 7.095 709.500 0.589 0.625 62.450   

96 9500.000 100.000 11.396 9.318 931.800 0.000 0.295 29.450   

97 9600.000 100.000 9.736 10.566 1056.600 0.000 0.000 0.000   

98 9700.000 60.000 5.767 7.752 465.090 1.105 0.553 33.150 
UT@9.642K

M 

99 9800.000 100.000 4.940 5.354 535.350 1.523 1.314 131.400   
10
0 

9900.000 100.000 4.169 4.555 455.450 2.050 1.787 178.650   

10
1 

10000.00 100.000 3.406 3.788 378.750 2.760 2.405 240.500   

     Total 58816.305     11334.955   

         195310.856         
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DETAILED ESTIMATE 

 
Sl. 
No 

 

Description of item No. 
Measurements in Mtrs 

 

Quantity Units  
L B D 

 
  

1  Removal of Jammu 
        

 
    

   from KM 0.000 to KM 
1.100 

1 X 1 
1100 1.36   

 
1496.00   

   from KM1.100 to KM 
1.760 

1 X 1 
660 0.81   

 
534.60   

   

  
  Total     

 
2030.60 Sq.m 

 
2 

 
Removal of Silt  in the Distributaries D8 from KM 0.000 to 
KM 1.760  without trimming of Bed and Slopes including 
cost of all materials, machinery, labor and placing the 
excavated stuff on the sideways as directed by the Engineer-
in-Charge etc., Complete 
 

  

  
  from KM 0.000 to KM 

1.100 
1 X 1 

1100 1.13 0.35 433.13   
  from KM 1.100 to KM 

1.760 
1 X 1 

660 0.65 0.20 85.80   
  

    Total     433.13 Cum 

 

 

 

 

 

Assistant Executive Engineer 

Section No:4 P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Deputy Executive Engineer 

P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Executive 
Engineer 

P.I.P.R.M.C. 
Division No:1, 

Kovvur 
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5.8 OBJECTIVES 

The main objectives of the study are 

i. To improve the performance of Thadipudi channel. 

ii. To increase the water-use efficiency of the tank. 

iii. To further increase the ground water table. 

iv. Capable 

will help the enlist, apiculturists, fire and Government officials. 

v.  The performance of the tank at any place and time and take necessary steps 

manage the resources effectively and optimally. 
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Chapter 6 

CONCLUSION 

 

 There is growing demand for lift irrigation schemes due to non-

availability of funds for conventional irrigation structures which 

also have prolonged & unending problems related to submersion, 

rehabilitation, environment etc. As the L.I. schemes can be 

completed in brief periods, their necessity is growing day by day. 

 

 Since the L.I. schemes are going to play major role in future, due 

attention should be given to the concepts of planning & design for 

better performance & efficiency of scheme. 

 

 The proposals should be finalized only after considering all the 

possibilities for different alternatives and respective cost 

economics. Cost of the pressure mains should always be kept in 

mind while formulating the proposals as it has bearing on cost of 

the scheme.  

 
 The Bigger dia with lesser number of rows are always economical 

wrt. Installation cost as well running cost. 

 Low velocity of flow in the pipe would always be economical for 

the schemes with very lengthy pressure mains. More velocity may 

be permitted in the pipes for the schemes with shorter length of 

pipes. 

 Though lift irrigation schemes necessity is ever growing, 

considering the limitations of Power. 



30 
 

 Availability & recurring power bills annually, financial returns, 

recurring maintenance problems and periodical replacements of 

mechanical components, they should be proposed judiciously. 
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GOVERNMENT REPORT 

 

TADIPUDI LIFT IRRIGATION SCHEME 

 

Preamble 

 

The Government of Andhra Pradesh has accorded Administrative 

Approval for Rs. 23,740 lakhs. The scheme is contemplated to provide 

irrigation facilities to 14 mandals of West Godavari district. The scheme 

also provides drinking water facilities to 5.40 lakh population reroute the 

canal system. The lifting of water is proposed on Godavari at km 26.2 of 

Akhanda Godavari right bank. 

 

Salient Features 

Location                      : On River Godavari near Tadipudi (V) 

Tallapudi (M), W.G.Dist. 

Ayacut                      : 2, 06,600Acres 

No of Villages benefited  : 135 No.s 

No of Mandals benefited : 14 No.s 

Villages benefitted            : 56 nos 

Mandals benefitted  : 7 nos 

Water Utilization           : 14.470TMC 

Crops                       : Khariff Only 
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Drinking water           : 5.40 Lakh population reroute the canal 

Power required           : 28 M.W 

Discharge                     : 1396 Cusecs 

Static load                     :  30.03 M 

Pumps                     : Vertical turbine pumps 

Capacity                     :  24,000 H.P (8No.s 3000 HP each) 

Ayacut Created           : 14500 Acres 

Length of Pressure main :  2.59 KM (1635 MM Ã Pipes of 12 rows) 

Length of main canal : 80.45 KM 

Length of distributaries :  675 KM 

Present Stage            :  ongoing 
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ABSTRACT

In this internship we are dealing with residential building at SRI DHARAHAS

BUILDERS in Vijayawada. Typical construction consists of planning; Consultants

prepare the building plan according to the demand, economic status & taste of the

owner.

The design of the building should be compatible with the surrounding structure & the

weather sufficient air and sunlight should be allowed to healthy building

environment. Code specifications, Quality checking and building bye laws and safety

plan are followed for every element in the construction.
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1. INTRODUCTION

1. Location of the Site

The site was located at Ramnagar katta, penamaluru Road, tadigadapa.

2. Departments in site

1. Construction department

2. Electrical department

3. Management department

4. Safety department

1.3 ABOUT THE BUILDING

The site is constructed with four blocks of G+5 buildings every block is divided into

three parts i.e., part-I, part-II, part-III in which each floor consists of eight flats. Each flat

comprises of two bedrooms with attached bath rooms, hall, and kitchen and wash area.



1.4 SITE PLAN

2
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2. CONSTRUCTI ON MATERIALS

1. CEMENT

Cement is a hygroscopic material meaning that it absorbs moisture in presence of

moisture it undergoes chemical reaction termed as hydration. If cement is more than three

months old then it should be tested for its strength before being taken into use. The Bureau of

Indian Standards (BIS) has classified OPC in three different grades the classification is

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm2.

The grades are:

33 grade

43 grade

53 grade

In this construction 43 grade of cement is using because of quick gaining of strength.

2. READY MIX CONCRETE (RMC)

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at

required heights by using the pneumatic pumps & Bhoom place etc. The concrete admixtures

like super plasticizers are used to maintain the workability of concrete & slump.

Table 1

S No Types of Concrete Slump

1 Concrete for slabs , beams and walls 110mm

2 Columns 100 mm

3 Normal RCC work 100 mm
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M-25 CONCRETE MIX DESIGN

As per IS 10262-2009 & MORT&H

A-1 Stipulations for Proportioning

1 Grade Designation M25

2 Type of cement
OPC 53 grade confirming to  

IS-12269-1987
3 Maximum Nominal Aggregate Size 20mm

4
Minimum Cement Content (MORT&H  

1700-3-A) 310 kg/m3

5 Maximum Water Cement Ratio (MORT&H  
1700-3 A) 0.45

6 Workability (MORT&H 1700-4) 50-75 mm (Slump)
7 Exposure Condition Normal
8 Degree of Supervision Good

9 Type of Aggregate Crushed Angular Aggregate

10 Maximum Cement Content (MORT&H Cl.
1703.2) 540 kg/m3

11
Chemical Admixture Type

Super plasticizer Confirming  
to IS-9103

A-2 Test Data for Materials

1
Cement Used

Coromandal King OPC 53  
grade

2 Sp. Gravity of Cement 3.15
3 Sp. Gravity of Water 1.00
4 Chemical Admixture BASF Chemicals Company

5 Sp. Gravity of 20 mm Aggregate 2.884
6 Sp. Gravity of 10 mm Aggregate 2.878
7 Sp. Gravity of Sand 2.605

8 Water Absorption of 20 mm Aggregate 0.97%
9 Water Absorption of 10 mm Aggregate 0.83%
10 Water Absorption of Sand 1.23%

11 Free (Surface) Moisture of 20 mm  
Aggregate Nil

12 Free (Surface) Moisture of 10 mm Nil
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Aggregate

13 Free (Surface) Moisture of Sand Nil

14 Sieve Analysis of Individual Coarse  
Aggregates Separate Analysis Done

15 Sieve Analysis of Combined Coarse  
Aggregates Separate Analysis Done

16 Sp. Gravity of Combined Coarse  
Aggregates 2.882

17 Sieve Analysis of Fine Aggregates Separate Analysis Done

A-3 Target Strength for Mix Proportioning

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2

2 Characteristic Strength @ 28 days 25N/mm2

A-4 Selection of Water Cement Ratio

1 Maximum Water Cement Ratio (MORT&H  
1700-3 A) 0.45

2 Adopted Water Cement Ratio 0.43

A-5 Selection of Water Content

1 Maximum Water content (10262-table-2) 186 Lit.

2 Estimated Water content for 50-75 mm  
Slump 138 Lit.

3 Super plasticizer used 0.5 % by wt. of cement

A-6 Calculation of Cement Content

1 Water Cement Ratio 0.43
2 Cement Content (138/0.43) 320 kg/m3

Which is greater than 310  
kg/m3

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content

1 Vol. of C.A. as per table 3 of IS 10262 62.00%

2 Adopted Vol. of Coarse Aggregate 62.00%
Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00%
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A-8 Mix Calculations

1 Volume of Concrete in m3 1.00
2 Volume of Cement in m3 0.10

(Mass of Cement) / (Sp. Gravity of  
Cement)x1000

3 Volume of Water in m3 0.138

(Mass of Water) / (Sp. Gravity of  
Water)x1000

4 Volume of Admixture @ 0.5% in m3 0.00134

(Mass of Admixture)/(Sp. Gravity of  
Admixture)x1000

5 Volume of All in Aggregate in m3 0.759

Sr. no. 1 (Sr. no. 2+3+4)
6 Volume of Coarse Aggregate in m3 0.471

Sr. no. 5 x 0.62
7 Volume of Fine Aggregate in m3 0.288

Sr. no. 5 x 0.38

A-9 Mix Proportions for One Cum of Concrete (SSD Condition)

1 Mass of Cement in kg/m3 320
2 Mass of Water in kg/m3 138
3 Mass of Fine Aggregate in kg/m3 751

4 Mass of Coarse Aggregate in kg/m3

2.3 REINFORCEMENT

Steel reinforcements are used generally, in the form of bars of circular cross section in

concrete structure. Various diameters of Fe 500 grade steel bars like 8 mm(stirrups), 10 mm,

12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in this construction.



Fig no: 1Steel Reinforcement

TERMINOLOGY USED IN  

REINFORCEMENT:

4.BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars  

prepared in advance before cutting and bending of rebar. This schedule contains all details of  

size, shape and dimension of to be cut. It is used to measure the quantity of steel for  

total construction.

5.CHAIRS: Chairs are provided to keep main reinforcement in position. In many

constructions moving of men & loads are heavy to construct reinforcement. So, to avoid the

bending of reinforcement we keep these Chairs.

7



Fig no: 2 Chairs

2.6 STIRRUPS: These are provided to keep main reinforcement in position and to avoid  

bending in main reinforcement. Both ends should be hooked more than 1350.

Fig no: 3 Stirrups

8



2.7 COVER BLOCKS: The blocks which are provided for to prevent exposing of  

reinforcement to outside. These are divided blocks between reinforcement and Shuttering.

Table 2

9

Structural element Cover reinforcement (in mm)

Footings 50mm

Columns 40mm

Slabs 25mm

Beams 30mm

Retaining walls 25mm

Covering Block

2.8 FLY ASH BRICKS: Fly ash brick (FAB) is a building material, specifically masonry

units, containing class C or class F fly ash and water. Compressed at 28 MPa (272 atm) and

cured for 24 hours in a 66 C steam bath, then toughened with an air entrainment agent, the

bricks last for more than 100 freeze-thaw cycles. Owing to the high concentration of calcium

oxide in class C fly
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ash, the brick is described as "self-cementing". The manufacturing method saves energy,

reduces mercury pollution, and costs 20% less than traditional clay brick manufacturing.

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly ash brick

activity has been revolutionized in India. FaL-G technology (www.fal- g.com) developed and

patented by Dr Bhanumathidas and Kalidas has simplified the process by adding gypsum to

fly ash+lime/cement, converting the calcium aluminates into calcium alumino-sulphates

resulting in to achieve high early strengths. Thus FaL-G brick does not need any pressure and

gets cured at ambient temperature of 20-40 C. By avoiding both press and heating chamber,

FaL-G process has brought down the multi-million plant cost to a few lakhs, within the reach

of micro units. This has facilitated proliferation of over 18000 units in the country as of 2016.
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2.9 Fly ash Brick

In this construction Fly ash bricks were used. By using these bricks we can reduce the

dead-load on the structure due to less weight, The building has got the GRIHA(Green

Building concept) rating for using the fly ash bricks The minimum crushing value of Fly ash

bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs 6000

per 1000 nos..

MESH: It is used to avoid the cracks between columns, walls and beams.



3 MACHINES USED IN CONSTRUCTION

3.1 BHOOM PLACER

This is used to transfer Ready Mix Concrete in upward direction. It is very useful in

site to transfer Concrete easily to top floor or where construction is going on. It consists of

long pipe to carry concrete. A concrete pump is a machine used for transferring liquid

concrete by pumping. There are two types of concrete pumps.

The first type of concrete pump is attached to a truck or longer units are on semi-

trailers. It is known as a boom concrete pump because it uses a remote- controlled articulating

robotic arm (called a boom) to place concrete accurately. Boom pumps are used on most of

the larger construction projects as they are capable of pumping at very high volumes and

because of the labour saving nature of the placing boom. They are a revolutionary alternative

to line-concrete pumps.

The second main type of concrete pump is either mounted on a truck or placed on a

trailer, and it is commonly referred to as a line pump or trailer- mounted concrete pump. This

pump requires steel or flexible concrete placing hoses to be manually attached to the outlet of

the machine. Those hoses are linked together and lead to wherever the concrete needs to be

placed. Line pumps normally pump concrete at lower volumes than boom pumps and are

used for smaller volume concrete placing applications such as swimming pools, sidewalks,

and single family home concrete slabs and most ground slabs.

There are also skid mounted and rail mounted concrete pumps, but these are

uncommon and only used on specialized jobsites such as mines and tunnels.
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Fig no: 4 Boom Placer

3.2 INTERNAL VIBRATOR

The power unit may be electrically driven or operated by a petrol engine. Internal

vibrators shall be kept constantly moving in the concrete and shall be applied at points

uniformly placed not further apart than the radius over which the vibrator is visibly effective.

Change the location of vibrator frequently to distribute equally and compacting the concrete

throughout the area.

13



Fig no: 5 Vibrator

The vibration shall be such that the concrete becomes uniformly plastic and there

shall be at least 200 seconds of vibration per square meter of surface of each layers of

concrete, computed on the basis of visibly affected radius and taking overlap into

consideration.

Vibrators are used in many different industrial applications both as components and as

individual pieces of equipment.

Vibratory feeders and vibrating hoppers are used extensively in the food,

pharmaceutical, and chemical industries to move and position bulk material or small

component parts. The application of vibration working with the force of gravity can often

move materials through a process more effectively than other

14
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methods. Vibration is often used to position small components so that they can be gripped

mechanically by automated equipment as required for assembly etc.

Vibrating screens are used to separate bulk materials in a mixture of different sized

particles. For example, sand, gravel, river rock and crushed rock, and other aggregates are

often separated by size using vibrating screens.

Vibrating compactors are used for soil compaction especially in foundations for roads,

railways, and buildings.

Concrete vibrators consolidate freshly poured concrete so that trapped air and excess

water are released and the concrete settles firmly in place in the formwork. Improper

consolidation of concrete can cause product defects, compromise the concrete strength, and

produce surface blemishes such as bug holes and honeycombing. An internal concrete

vibrator is a steel cylinder about the size of the handle of a baseball bat, with a hose or

electrical cord attached to one end. The vibrator head is immersed in the wet concrete.

External concrete vibrators attach, via a bracket or clamp system, to the concrete

forms. There are a wide variety of external concrete vibrators available and some vibrator

manufacturers have bracket or clamp systems designed to fit the major brands of concrete

forms. External concrete vibrators are available in hydraulic, pneumatic or electric power.

Vibrating tables or shake tables are sometimes used to test products to determine or

demonstrate their ability to withstand vibration. Testing of this type is commonly done in the

automotive, aerospace, and defense industries. These machines are capable of producing

three different types of vibration profile sine sweep, random vibration, and synthesized shock.

In all three of these applications, the part under test will typically be instrumented with one or
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more accelerometers to measure component response to the vibration input. A sine sweep

vibration profile typically starts vibrating at low frequency and increases in frequency at a set

rate (measured in hertz per second or hertz per minute). The vibratory amplitude as measured

in gs may increase or decrease as well. A sine sweep will find resonant frequencies in the

part. A random vibration profile will excite different frequencies along a spectrum at different

times. Significant calculation goes into making sure that all frequencies get excited to within

an acceptable tolerance band. A random vibration test suite may range anywhere from 30

seconds up to several hours. It is intended to synthesize the effect of, for example, a car

driving over rough terrain or a rocket taking off. A synthesized shock pulse is a short duration

high level vibration calculated as a sum of many half-sine waves covering a range of

frequencies. It is intended to simulate the effects of an impact or explosion. A shock pulse test

typically lasts less than a second. Vibrating tables can also be used in the packaging process

in material handling industries to shake or settle a container so it can hold more products.

3.2.1The Basic Types of Industrial Vibrators:

Linear Vibrators

These use a linear actuator/motor coupled with a reciprocating piston to induce

vibration. Thanks to their high-energy output in one direction, linear vibrators are well-suited

for wetter materials. When bin walls flex in and out as a result of the linear vibration, any

material that may have stuck will be effectively dislodged. Non-impacting linear vibrators are

more preferable because they tend to produce less noise than their impacting counterparts.



Rotary Vibrators

To induce vibration, these devices rely on rotary motors whose shafts have eccentric

weights attached to them. Most rotary vibrators produce a radial force output at a fixed

frequency. The output can be adjusted by changing the unbalance of the eccentric weights.

Although the devices are generally meant for dry materials, most industries prefer to use

them in other areas due to their ruggedness, energy efficiency and minimal noise output.

Ball Vibrators

These induce rotary vibration by rolling a steel ball around a raceway using

compressed air. The intensity of vibration depends on the weight of the ball and the speed at

which pushed over the raceway. With ball vibrators, proper mounting is crucial in

ensuring vibration is properly transferred to the material via the hopper walls. It also helps

disperse the vibration over a large area, which results in uniform flow of material. Compared

to other equipment, the vibrators are the simplest and most affordable types of vibrators.

Features for Different Applications

Industrial vibrators can be powered by electric motors, hydraulic fluid or pneumatic

pistons. thus possible to find equipment suitable for a wide range of materials, from food

ingredients to pharmaceutical raw materials. Manufacturers will also provide wash down-

capable models for sanitary applications, while other devices feature explosion-proof housing

and intrinsically safe wiring for hazard- prone environments.

Solving material flow problems always easy. With the proper choice of industrial

vibrator, however, an effective, high-value solution can practically be

17



found. Outlining your needs and partnering with a reliable vendor who offers a wide array of  

vibrator technology is the key to finding the perfect equipment for your needs.

3.2.2 WHEEL BARROW

Wheel Barrow is used for transporting the concrete over comparatively longer and

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch

of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal mix. It is not only for concrete, but

also for bricks, aggregates etc.

Fig no: 6 Wheel barrow

3.3 EARTH EXCAVATOR (JCB)

Used for excavation of sub soil.

18



Fig no: 7 Excavator (JCB)

TOWER HOIST

Tower hoist is specially designed to lift material to various heights at Construction Sites.

Fig no: 8 Tower hoist

19



4. TOOLS USED IN

CONTRUCTION :

1. BRICK TROWLS

This is the most heavily worked item in a tool kit, used for gathering and

spreading mortar, and for rough cutting some kinds of brick. Available in a wide range of

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A

variety of smaller trowels are used repairing old mortar joints and scraping off excess mortar.

4.2 MASONS  
LINE

In order to have an easier time laying a straight wall, a mason's line is recommended.

It is recommended that to use a nylon or Dacron line, stretched between two corners of the

wall. A mason's line will help to build walls without bulges or hollows.

Fig no :9 Brick Trowel
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1. STEEL SQUARE

When constructing a wall we should check the wall by using square if it is 90 degrees

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit

we should make changes Usually 24 square are used for walls. And 12 inches square

used for doors and windows.

2. PLUMB BOB

This is used to measure the weather brick work is perfectly vertical or not. If plumb

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction

must be done.

Plumb Bob

Types of plumb bob:

There are really only a couple of different types of plumb-

bob, both of which have evolved from the traditional

"weight-on-a-string" type. Have a read below and get in the

know.
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3. MEASURING TAPES AND RULES

Folding boxwood or plastic rules tend to get broken easily and have been largely

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do

not fully retract.

4. SHUTTERING PLATES

These plates are present top of the formwork and arranged in a continuous manner.

Load will be received by these plates and transverse to the 2/3 and 3/4 Runners .Normally

these plates are off two types, they are wooden and steel plates and these two types are used

based on the load and how much load it need to transverse. Wooden plates are cheaper than

steel plates.

Formwork (shuttering) in concrete construction is used as a mould for a structure in

which fresh concrete is poured only to harden subsequently. Types of concrete formwork

construction depend on formwork material and type of structural element.

Formworks can also be named based on the type of structural member construction

such as slab formwork for use in slab, beam formwork, column formwork for use in beams

and columns respectively etc.

The construction of formwork takes time and involves expenditure up to 20 to 25% of

the cost of the structure or even more. Design of these temporary structures is made to

economic expenditure. The operation of removing the formwork is known as stripping.

Stripped formwork can be reused. Reusable forms are known as panel forms and non-usable

are called stationary forms.



23

Timber is the most common material used for formwork. The disadvantage with

timber formwork is that it will warp, swell and shrink. Application of water impermeable cost

to the surface of wood mitigates these defects.

A good formwork should satisfy the following requirements:

1. It should be strong enough to withstand all types of dead and live loads.

2. It should be rigidly constructed and efficiently propped and braced both horizontally and  

vertically, so as to retain its shape.

3. The joints in the formwork should be tight against leakage of cement grout.

4. Construction of formwork should permit removal of various parts in desired sequences  

without damage to the concrete.

5. The material of the formwork should be cheap, easily available and should be suitable for  

reuse.

6. The formwork should be set accurately to the desired line and levels should have plane  

surface.

7. It should be as light as possible.

8. The material of the formwork should not warp or get distorted when exposed to the  

elements.

9. It should rest on firm base.



Fig no:10 Shutter Plates

4.4.1 Types of Formwork (Shuttering) for  

Concrete Construction: Timber Formwork:

Timber for formwork should satisfy the following requirement: It

should be

1. well-seasoned

2. light in weight

3. easily workable with nails without splitting

4. free from loose knots

Timber used for shuttering for exposed concrete work should have smooth and even  

surface on all faces which come in contact with concrete.

Normal sizes of members for timber formwork:

24
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Table 3

Sheeting for slabs, beams, column side and beam

bottom

25mm to 40mm thick

Joints, ledges 50x70 mm to 50x150 mm

Posts 75x100 mm to 100x100 mm

4.4.2 Plywood Formwork

Resin bonded plywood sheets are attached to timber frames to make up panels of

required sizes. The cost of plywood formwork compares favorably with that of timber

shuttering and it may even prove cheaper in certain cases in view of the following

considerations:

1. It is possible to have smooth finish in which case on cost in surface finishing is there.

2. By use of large size panels it is possible to effect saving in the labour cost of fixing and  

dismantling.

3. Number of reuses is more as compared with timber shuttering. For estimation purpose,  

number of reuses can be taken as 20 to 25.

4.4.3 Steel Formwork

This consists of panels fabricated out of thin steel plates stiffened along the edges by  

small steel angles. The panel units can be held together through the use of suitable clamps or  

bolts and nuts. The panels can be fabricated in large number in any desired modular shape or  

size. Steel forms are largely used in large projects or in situation where large number reuses of  

the shuttering is possible. This type of shuttering is considered most suitable for circular or  

curved structures.
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Steel forms compared with timber formwork:

1. Steel forms are stronger, durable and have longer life than timber formwork andtheir  

reuses are more in number.

2. Steel forms can be installed and dismantled with greater ease and speed.

3. The 0quality of exposed concrete surface by using steel forms is good and suchsurfaces  

need no further treatment.

4. Steel formwork does not absorb moisture from concrete.

5. Steel formwork does not shrink or warp.

4.5 PROP JACKS

The props used for steel and wooden form-work are specially made to adjust the

height of the prop as per the requirement. These props can be used to accommodate the

variation in the height of beams, Slabs and all RCC members. It is especially used for heavy

load bearing capacity. It is very simple in operation, time and labor saving. They are using

two types of prop jacks 3m and 4m



Fig no : 11 Prop Jacks
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5. QUALITY CONTROL LABORATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

1. CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50

mm length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful

in construction.

2. INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement and

cement starts losing its plasticity. And Final Setting Time means time period between the

moments the water is added to the cement to the time at which paste has completely lost its

plasticity.

Approximate setting time of various types of cements: OPC

30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.
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OPC: Most common cement used in general concrete constructions. It is used in reinforced

concrete buildings, bridges, pavements where the soil conditions are normal.

1.Rapid Hardening Cement: It gains strength more quickly than OPC, though the final

strength is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc.

2.Quickly Setting Cement: It is manufactured by adding of small percentage of Aluminate

Sulphate & finely grinded with cement and the small percentage of gypsum. It is used in

underwater constructions.

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite and

ordinary lime. It is used in Chemical industries, not used in mass construction.

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under gradually

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for

example in M25, 25 refers compressive strength in N/ .

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under a gradually

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for

example in M25, 25 refers compressive strength in N/mm2.

Quantity of Concrete in

work(m3)

No. of Samples

1-5 1

6-15 2



30

16-30 3

31-50 4

>51 4+1 addition sample for each

additional of 50m3

5.4 BRICK STRENGTH & SAMPLE DIMENSIONS

The minimum crushing strength of brick is 3.5N/........................... If it is less than 3.5N/  

then it is not useful for construction purpose. And the dimension of brick in the  construction

is 230mmx110mmx70mm and its shape should be purely rectangular with sharp

edges.
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QUALITY CONTROL 
LABOURATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50

mm length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful

in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement and

cement starts losing its plasticity. And Final Setting Time means time period between the

moment the water is added to the cement to the time at which paste has completely lost its

plasticity.

Approximate setting time of various types of cements:

Table 4

Type Initial setting time Final setting Time

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.

OPC: Most common cement used in general concrete constructions. It is used in reinforced  

concrete buildings, bridges, pavements & where the soil conditions are normal.
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Rapid Hardening Cement: It gains strength more quickly than OPC, though the final  

strength is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc.
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6. WATER PROOFING

Water proofing is done for different places of a building which are exposed to open

atmosphere. And where water is expected to fall (Rain water or water falling from tank etc.).

Water proofing is done in two steps:

1. Screening material (concrete bed)

2. Proofing material

1. Screening material:

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average thick with

using 6mm to 12mm gauge hard granite machine crashed metal laid over cc bed already laid

or Rcc roof slab in

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the top surface

to the required

Smoothness, slopes and thread lining including cost of all material like cement, metal, sand

and water etc.

2. Proofing material:

The ratio of proofing material is 1:3.



7. BRICK WORK (AT OTS)

Cement bed is laid at the bottom after water is sprinkled. The bed is checked for the

same level from the slab. The bricks are kept side by side with spacing not exceeding 2 to 4

mm. the cement motor is laid between the bricks are joined and together. The bricks should

be at the same height and also in the straight line without any deviation.

Fig no :12 BRICK WORK
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8. STAIRCASE

Fig no: 13 Stair case

Stairs are an essential part of many construction projects, from decks to interiors. It

can seem daunting to think of making your own, but actually made of just three main

parts: stringers, treads, and risers. Stringers are diagonal
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2x12s that support people's weight as they walk up the stairs. Treads are the top baseboards  

onto which you step, and risers are placed perpendicularly under each into place.

8.1 Making the PreliminaryMeasurements

1. Measure the height of the area where you will install the stairs. This is

also called the total rise. If you plan to make the top step level with the area

where the stairs begin, be sure to account for this gap in your measurement.

For example, if you are building stairs to go up to a deck, and you measure 3

feet (0.91 m) from the ground to the top of the deck, then this is the total rise.

If you want the stairs to stop 3 inches (7.6 cm) from the top of the deck,

however, count the total rise as 2.75 feet (0.84 m).

2. Divide the total rise by the typical rise per step. This will give you the total

number of steps on your stairs. The typical rise per step is about 7 inches (17.8 cm),

but you'll probably use a slightly different height for the actual rise.

For example, if your total rise is 95 inches (241 cm), divide it by 7 inches to

get 13.53. Round down to get the number of steps.

3. Divide the total rise by the number of steps to get the actual rise per

step. Remember this will probably be slightly different than the typical rise height.

Finding the actual rise per step will ensure that your steps are all same height, no  

matter what your overall rise is.

To continue with the same example, divide 95 inches (241cm) by 13 steps to  

get 7 and 5/16 inches (18.5cm). On your stringer, each step



Will rise 7 and 5/16 inches.

9.PLASTERING

The sand of which is sieved by using 1.18mm sieve is used for finishing. After

lowering the bricks the cement bed is laid and cement water is poured to make the surface

soft and get good appearance.

Finishing of scudding

The gap between the wall and the stone is filled with the cement and sand mixed with

water. If this is not done there may be a loose appearance in the stone and it may leave the

wall.
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Fig no :14 finishing
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10.Wall Finishing

1. Putty ( 2 coats )

2. Prime ( 1 coats )

3. Paint ( 2 coats )

1. Putty Applying

The wall is cleaned with sand paper to free the wall from loose sand or cement

particles and other contaminants. No putty is mixed with water in required ratio and it is

applied to the wall. Then it is left for 24hrs to dry.

Then this is again rubbed with sand paper and it is made as an even surface without

any ups & downs. Then the second coat of putty is applied. After this coat is dry primer is

applied to cover any other ups & downs. Now, paint is applied 2coats to get a greater

appearance. The thickness of putty is not greater than 2- 5mm. If any cracks then putty is not

applied there.

Fig no: 15 Wall finishing

11.Sump Tank: The reinforcement of the sump tank is as below
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Fig no: 16 Slump tank
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ABSTRAT 

                 

 

                 The Project  deals with the construction of a SRI KOMARAVELLI 

MALLANNA SAGAR RESERVOIR by   AFCONS INFRASTRUCTURES 

 

  

                The construction of the Reach 1 (From +0.0000 to +8.5000) has been 

assigned to AFCONS INFRASTRUCTURES LIMITED, Mumbai. 

               Sri Komaravelli Mallanna Sagar Reservoir is a part of the 

Kaleshwaram Project, It is used for the purpose of storage and supply of flood 

water to the areas requiring irrigation for the purpose of agriculture in Telangana 

State by the process of  lift irrigation. 

 

                                                  

 

 

 

 



 

1. INTRODUCTION 

1.1 GENERAL 

                 Irrigation has been the primary source of agricultural growth in the 

Telugu states, It has always been accorded top priority by the states. Traditionally, 

the irrigation sector has been the largest consumer of plan funds next to the power 

sector. Over the years, the states have been able to create an irrigation potential of 

4.84 million hectares through major irrigation projects medium irrigation projects. 

                 Traditionally, individual formers have irrigated from wells, ground 

water irrigates about 2.2 million ha. As irrigation has been the primary source of 

agricultural growth in the telugu states, it About half off that is under irrigation. 

India is among the foremost Countries in the world practicing large scale irrigation 

through development of its water resources for irrigation, generation of 

hydropower and providing domestic water supply.  

2.2 DETAILS OF PROJECT 

                   Sri Komaravelli Mallanna Sagar Reservoir is a part of the 
Kaleshwaram Project, for the purpose of storage and supply of flood water to the 
areas requiring irrigation for the purpose of agriculture in Telangana State by the 
process of  lift irrigation. 

                 

                     As per the approved alignment, total length of the earth bund is 8.5 

Km, which includes from chainage 0.0000Km to 8.5000 Km, structures at 

chainage of 1.1000 Km, 2.5250 Km and 2.8910 Km (Head sluices). 

 



 

Figure 1 

                         Kaleshwaram Project  Formation of Sri Komaravelli Mallanna 
Sagar Reservoir with a capacity of 50TMC  Formation of Earth Bund with all its 
associated components for Reach-1 from Km 0.0000 to Km 8.5000 along with its 
structures and adjoining with the Reach-2 at Km 8.5000, Kondapaka 
Mandal,SiddipetDistrict,Telangana,India. 



                 2.   MAJOR PROJECT COMPONENT 

OF THE RESERVOIR 

2.1 EARTHBUNDS AND STRUCTURES

 Earth bund 
1. Excavation of Cut Off Trench 

2. Grouting 

3. Filling of Cut Off Trench 

4. Casing  

5. Hearting 

6. Rock toe 

7. Chimney filters 

8. Sand filters 

9. Metal filters 

 Structures 

1. Head sluices (These are the embedded parts for hydro mechanical 

works) 

2. Surplus weirs 

2.2SALIENT  FEATURES OF SRI KOMARAVELLI MALLANNA         

     SAGAR  RESERVOIR 

 

Water storage capacity at FRL 50 TMC 

Full Reservoir Level +557.000 M 

Top of Bund Level +562.200M 



MDDL +532.165 M 

Length of the Bund Main Bund : 22.90 Km & Saddle Bund : 
1.60 Km 

Maximum Height of Bund 61.5 M 

Max. Flood Discharge   424.200 Cumecs 

Catchment Area 75 Sq Km 

Head Sluices 1. @ Km 2.7  
2. @ Km 2.9 
3. @ Km 1.1 

Submerged Area 13978 Acres Revenue Land & 3280 
Acres Forest Land 

 

 The reservoir earthen bund sections for Reach  1 from Km 0.0000 to Km 

8.5000 are approved for a maximum height of 53.40m and 61.6m. 

 The surplus weir (ogee weir) of 147m length is proposed at Km.1.1000 with 

head over crest as 1.20m the surplus weir is designed for the arrived 

catchment area of 75.00 Sq Km and hence with M.F.D of 424.20 Cumecs. 

 Two sluices are provides @ Km 2.5250 and @ Km 2.7910 

 Period of completion is 36 months.  

 

 

  



3. EARTHBUNDS  

3.1 EARTH BUNDS 

        It is a constructed retaining wall around storage where potential flood water 

can be handled, processed and stored for the purpose of irrigate for the cultivable 

land. As per the approved alignment, total length of the earth bund is 8.5000 Km, 

which includes from the chainage 0.0000 to 8.5000 Kms. 

The detailed quantity of the processes involved in earth bunds is as follows:  

    Total excavation      :  4991071 cumecs 

     Hearting                  :  4143798 cumecs 

     Casing                     :  21599329 cumecs 

     Sand filters              :  919999 cumecs 

     Metal filters             :  1155795 cumecs 

      Revetment               :   1043803 cumecs 

      Rock toe                   :   359525 cumecs 

 

3.2  EXCAVATION : 

  The excavation for foundation bed shall be done true to the lines and grades 

shown on the drawing or as directed by engineer in accordance with the 

technical specifications.  

 Exaction shall be taken to the width of the lowest step of the footing and 

shall be left plumb where the nature of soil allow it. 

 If hard rock is encountered in excavation blasting is carried out with 

permission of the engineer. 

 



 Provide sufficient working space for workmen when work is executed from 

outside. 

 

3.3 CLEANING OF THE FOUNDATION AREA &     

       GEOLOGICAL MAPPING: 

 After completion of the excavation and achieving the foundation levels, the 

entire area will be cleaned and loose rocks will be removed with compressed 

air and water jet. 

 The geological mapping of the excavated foundation area will be carried out 

by geologist and all data like the type of rock, fault planes and cleavage lines 

will be recorded.  

 

3.4 GROUTING BELOW CUT-OFF TRENCH: 

 Grouting is a technique for improving the properties of the rock mass 

 It is defined as the injection of appropriate materials under pressure into 

foundation crust through drilled holes in order to fill and therefore seal the 

voids, cracks, seams, fissures or other cavities in rock strata 

 The grouting processes used in the site are curtain grouting and 

consolidation grouting with pre and post permeability tests conducted before 

and after the grouting procedure for knowing the percolation of water  

through the strata. 

 The curtain grouting safeguards the foundation against erodability hazard 

and reduce the quantity of seepage whereas the consolidation grouting 

reduces the deformability of jointed or shattered rock for foundation area of 

the dam. 



PARTS OF EARTHBUNDS 

 



3.5 COT FILLING: 

 The soil to be filled in cot is impervious black cotton soil as per standards 

mentioned in drawing. 

 Filling is being done in continuous layers of 0.30m compacted by sheep foot 

rollers. 

 

3.6 HEARTING: 

 The width of the hearting will be depending up on the OGL with side slopes 

0.5:1. 

 Maximum height of the hearting is 558 and width at the 558 is 3m at any 

chainage. 

 

 3.7 CASING: 

 Up stream casing consists of  

1. Riprap 

2. Profile walls 

 Down stream casing consists of  

1. Horizontal sand filters 

2. Horizontal metal filters 

3. Inclined sand filters 

4. Inclined metal filters 

5. Sand chimney 

6. Rock toe 

7. Toe drain 

 



   SITE PHOTO OF GROUTING 

 
 

SITE PHOTO OF ROCK TOE 

 



4. STRUCTURES 

    

4.1 SETING OUT AND EXCAVATION: 
  The excavation for foundation bed shall be done true to the lines and grades 

shown on the drawing or as directed by engineer in accordance with the 

technical specifications.  

 Exaction shall be taken to the width of the lowest step of the footing and 

shall be left plumb where the nature of soil allow it. 

 If hard rock is encountered in excavation blasting is carried out with 

permission of the engineer. 

 Provide sufficient working space for workmen when work is executed from 

outside. 

4.2 ERECTION AND REMOVAL OF FORMWORK: 

 Formwork shall be made it requested shape, line and level and dimension 

with allowable tolerance. 

 Forms shall be made sufficiently rigid by using bracing to prevent 

displacement or sagging and withstand all pressure removing and vibration 

during and after the placing of concrete. 

 No formwork or any part there of shall be removed without prior approval of 

the engineer. 

4.3 REINFORCEMENT: 

      BENDING OF REINFORCEMENT: 

  Reinforcing steel shall confirm to the dimension and shapes given in the 

approved bar bending schedules, bars shall be bend cold to the specified 

shape and dimensions. 



PLANS OF STRUCTURES (HEAD SLUICE) 

 
BAR BENDING SCHEDULES 

 
   



PLACING OF REINFORCEMENT: 

 The reinforcement shall be placed strictly in accordance with the drawing 

and shall be assembled in position only when the structure ready for placing 

of concrete. 

  Layer of reinforcement shall be separated by spacer bars. 

 Placing and fixing of reinforcement shall be inspected and approved by the 

engineer before concrete is deposited. 

4.4 CONSTRUCTION MATERIALS: 

1. Production of aggregates 

2. Transportation of aggregates 

3. Batching plant 

4. Cement silo capacity 

5. Sand 

 

 

4.5 LAYING AND CURING OF CONCRETE: 

 Concrete from the batching plant will be transported by the transit mixer to 

the placement site. 

 Placing of concrete will be done by pump & boom placer. 

 Concreting will always be planned to proceed continuously to complete up 

to construction joints as shown in the drawing. 

 The curing period should be minimum 7 days. 

 The use of curing compounds is useful on vertical surfaces, or in the event of 

water shortage. 

 



4.6 SHUTTERING AND STAGING ARRANGEMENTS: 

 Steel shuttering shall be used for all structures. 

SITE PHOTO OF STRUCTURES 

 
 

 

 



SITE PHOTO OF CONCRETING 

 

SITE PHOTO OF BAR BENDING 

 



5.CONCLUSION 

 

 It was wonderful learning experience at AFCONS INFRASTRUCTURES 

LIMITED and consultants for four weeks internship at HYDERABAD. 

  I gained a lot of insight regarding almost every aspect of site. I was given 

exposure in almost all the departments at site.  

 I got experience about dealing the workers in site. 

 I gained lot of knowledge about the bar bending schedule by practical visited 

experience.  

 I hope this experience will surely help me in my future and also in shaping 

my career. 

 I would like to thank my supervisors MR. RACHIT BHARADWAJ and 

MR. SATISH to help me with all the drawings and through project in the 

site. 
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ABSTRACT 

                                                                                                                                                         
Road transport is vital to india's economy. It enables the country's transportation sector 
contribute6. -2020. Road transport has 
gained in  importance over the years despite significant barriers and inefficiencies in inter-
state freight and passenger movement compared to railways and air. The government of india 
considers roadnetwork as critical to the country's development, social integration and security 
needs of the country. 

          India's road network carries over 65 percent of its freight and about 85 percent of passenger 
traffic. Indian road network is administered by various government authorities, given india's federal 
form of government. National highways connect capitals, important places, ports and places of 
strategic importance of various states. Though national highways account for only 2% of the total 
road length, they carry nearly 1/3 of the total traffic. 

                                                  The tra
Highway-216(NH- -216 
(from km 34/230 to km 84\550) has been assigned to SIBMOST TATA PROJECT LIMTED (JV),  
from losari to machilipatnam Andrapadesh. 
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01-INTRODUCTION: 

 

1.1:Company: 

  1.11:Vision: 

To deliver the best solutions to clients, provide complete transparency to DBL stake 

holders and broaden activity base by diversifying into other infrastructure disciplines so as 

to sustain a healthy growth rate 

 

1.12: Mission: 

To create a fair and courteous environment for clients, employees, vendors, as well as 
the society. 

 

1.2: Services: 

 Roads and Highways 

 Bridge construction 

 Urban Development 

 Major Earth work and Soil strengthening 

 

        1.3: About Company: 

 Tata Projects is one of the fastest growing and most admired industrial infrastructure 
companies in India. It has expertise in executing large and complex urban and 
industrial infrastructure projects. 

 As a top industrial infrastructure company in India, we provide turnkey solutions for 
the construction of roads, bridges, fully integrated rail & metro systems, commercial 
building & airports and setting up power generation plants, power transmission & 
distribution systems, chemical process plants, water and waste management and 
complete mining and metal purification systems. We are also a leading mining 
company in India and metal purification company in India. We do not just adhere to 
world class standards but also help innovative and push the boundaries. This helped 
us establish ourselves as a leading industrial infrastructure company in India. 

 The company is driven to deliver projects on time using world-class management 
techniques and has uncompromising standards of safety and sustainability. 
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 As a leader among the mining companies in India, we set the benchmark for many 
mining projects across the nation. And our premier execution of metallurgy projects 
has transformed our organisation into the preferred metal purification company 
choice. 

 Tata Projects is proficient in designing and executing integrated packages which 
involve the construction of embankments, structures, tunnels, track works, overhead 
electrification, traction substations, signalling and telecommunication works. As a 
metro construction company, we have executed over 1800 kms tracks for projects in 
this area and are currently executing approximately 2000 Track kms of railway lines 
in the Eastern and Western Dedicated Freight Corridors (EDFC and WDFC). It has 
deployed two Automated Track Laying Machines (being used in India). 

 
  

      Location of project: 

 

                                                    

 

                                                       Fig-1: Location of work
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02-PAVEMENTS: 

 2.1-Introduction: 

 Pavement design is the major component in the road construction 

 Nearly one-third or one-half of the total cost of the construction , so careful 
consideration should taken in design of pavement. 

 

 2.2: Types of pavements: 

There are various type of pavements depending upon the materials used. A 
briefs description of all types is given here. 

 

 2.2.1: Flexible Pavement: 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular material of 
appropriate quality in layers over the sub grade. Water bound macadam roads and 
stabilized soil roads with or without asphaltic toppings are examples of flexible 
pavements. 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted downwards from 
the surface by virtue of spreading over an increasingly larger area, by carrying it deep 
enough into the ground through successive layers of granular material. 

 

Thus for flexible pavement, there can be grading in the quality of materials used, 
the materials with high degree of strength is used at or near the surface. Thus the strength 
of subgrade primarily influences the thickness of the flexible pavement. 
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 2.2.2: Rigid Pavement: 

Rigid pavements, though costly in initial investment, are cheap in long run because 
of low maintenance costs. There are various merits in the use of Rigid pavements 
(Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and the 
price of which has been rising steeply. India imports nearly 70% of the petroleum crude. 
The demand for bitumen in the coming years is likely to grow steeply, far outstripping the 
availability. Hence it will be in India's interest to explore alternative binders. Cement is 
available in sufficient quantity in India, and its availability in the future is also assured. 
Thus cement concrete roads should be the obvious choice in future road programmes. 

Besides the easy available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a large 
programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this factor 
must be considered when a choice pavements is made, 

Concrete roads can withstand extreme weather conditions  wide ranging temperatures, 
heavy rainfall and water logging. 

Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 

Reduction in the cost of concrete pavements can be brought about by developing semi- 
self-compacting concrete techniques and the use of closely spaced thin joints. R&D efforts 
should be initiated in this area. 

 

  

  

             2.2.3Semi Rigid Pavement: 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research work 
has been done in this direction. But the work in terms of real construction is not visible.  

 

                                                                                                                                                                                                                                                          



  

 
 5

  

 3.0-CONSTRUCTION OF PAVEMENT QUALITY CONCRETE 

 ROAD 

3.1: Introduction: 

 

 PQC is used for the construction of concrete roads as a top layer. Grade of PQC is 
generally M40 and having thickness of 300 mm. 

 It is designed as per IRC.15-2002. 

 
designed for 30 years. 

 It requires dowel bar for load transfer mechanism and tie bar to hold panels of slab. 

 It requires a layer of Dry lean concrete (DLC) as a base course over which pavement 
quality concrete slabs rest. 

                                                                                            

  

3.2:  CONSTITUENTS OF PAVEMENT QUALITY CONCRETE MIX 

 

1) Coarse aggregate (retained on 2.36mm sieve). 

2) Fine aggregate (passing 2.36mm sieve but retained on 75mm). 

3) Cement (passing 75mm) 

4) Copper slag 

5) Stone dust 

6) Admixtures 
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 3.3: Pavement Quality Concrete Mix Design: 

1 Using copper slag, a by-product of copper refineries, as a partial replacement 
of sand in the preparation of pavement quality concrete (PQC) and dry lean 
concrete (DLC) mixes.  

2 A control mix for PQC was prepared with 400 kg/m3 of ordinary Portland 
cement (OPC) and water  cement (w  c) ratio of 0.40. Other concrete 
mixtures were then prepared by substituting 20%, 40%, 60%, 80% and 
100% copper slag in control mix.  

3 Workability and bleeding of green concrete, compressive strength, flexural 
strength at 7 and 28 days, drying shrinkage and abrasion resistance were 
measured for all the concrete mixtures.  

4 DLC mixtures were designed with 150 kg/m3 of OPC and different blends of 
stone dust with 20%, 40%, 60% and 80% copper slag as fine aggregate.  

5 DLC mixes were then prepared with different water contents with a view to 
find out the optimum water content for achieving maximum density, and 
corresponding compressive strength at 7 and 28 days for each blend of stone 
dust and copper slag. 

 

 

 

 

           3.4: DLC Mix: 

 

            3.4.1: Cement: 

           Any of the following types of cement may be used with 
prior approval of the Engineer: 

(i) Ordinary Portland Cement IS :   269 

(ii) Portland Slag Cement IS :   455 

(iii)   Portland Poziolana Cement IS: 1489 

If the subgrade is found to consist of soluble sulphates in a 
concentration more than 0.5 per cent, cement used shall be 
sulphate resistant and shall conform to IS: 6909, 

Cement to be used may preferably be obtained in bulk form. It 
shall be stored in accordance with stipulations contained in Clause 
1014 and shall be subjected to acceptance test prior to its 
immediate use. 
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3.4.2: Aggregates: 

          Aggregates for lean concrete shall be natural material complying with IS: 383. The 
aggregates shall not be alkali reactive. The limits of deleterious materials shall not exceed 
the requirements set out in IS: 383. In case the Engineer considers that the aggregates are not 
free from din, the same may be washed and drained for at least 72 hours before batching, as 
directed by the Engineer. 

 

           3.4.3: Coarse aggregate: 

Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable pieces 
of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of the coarse 
aggregate shall he 25 mm.  

  

          3.4.4: Fine aggregate: 

        The fine aggregate shall consist of clean, natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft 
particles, clay, shale, loam, cemented particles, mica, organic and other foreign matter 

  

              AGGREGATE GRADATION FOR DRY LEAN CONCRETE 

 

Sieve Designation Percentage passing the 

sieve by weight 

26.50 mm 100 

19.00 mm 80-100 

9.50 mm 55-75 

4.75 mm 35-60 

600.00 micron 10-35 

          75.00 micron                            0-8 
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3.4.5: Water:  

          Water used for mixing and curing of concrete shall be clean and free from 
injurious amounts of oil, salt, acid, vegetable matter or other substances harmful to 
the finished concrete. It shall meet the requirements stipulated in IS:456. 

 

 

 

3.5: PQC Mix: 

  

3.5.1: Cement: 

                Any of the following types of cement capable of   achieving the design 
strength may be used with prior approval of the Engineer, but the preference should 
be to use at least the 43 Grade or higher. 

(i)Ordinary Portland Cement, 33 Grade. IS : 269 

(ii)Ordinary Portland Cement, 43 Grade IS : 8112, 

(iii)Ordinary Portland Cement, 53 Grade, IS : 12269. 

If the soil around has soluble salts like sulphates in excess of 0.5 per cent, the 
cement used shall be sulphate resistant and shall conform to IS: 12330. 

 

 

 

              

                  3.5.2: Admixtures:  

                             Admixtures conforming to IS:6925 and IS: 9103 shall  be permitted to 
improve workability of the concrete or extension of setting time, on satisfactory 
evidence that they will not have any adverse effect on the properties of concrete with 
respect to strength, volume change, durability and have no deleterious effect on steel 
bars. The particulars of the admixture and the quantity to be used, must be furnished to 
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the Engineer in advance to obtain his approval before use. Satisfactory performance of 
the admixtures should be proved boih on the laboratory concrete trial mixes and in trial 
paving works. If air entraining admixture is used, the total quantity of air in air-
entrained concrete as a percentage of the volume of the mix shall be 5 ± 1.5 per cent for 
25 mm nominal size aggregate. 

 

 

              3.5.3: Aggregates: 

                        Aggregates for pavement concrete sha ll be natural material complying with 
IS : 383 but with a Los Angeles Abrasion Test result not more than 35 per cent The 
limits of deleterious materials shall not exceed the requirements set out in IS : 383. 

          The aggregates shall be free from chert, flint, chalcedony or other silica in a form 
that can react with the alkalies in the cement. In addition, the total chlorides content 
expressed as chloride ion content shall not exceed 0.06 per cent by weight and the total 
sulphate content expressed as sulphuric anhydride (S03) shall not exceed 0.25 per cent 
by weight. 

 

 

   3.5.4: Coarse aggregate: 

                     Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and 
durable pieces of crushed stone or crushed gravel and shall be devoid of pieces of 
disintegrated stone, soft, flaky, elongated, very angular or splintery pieces. The 
maximum size of coarse aggregate shall not exceed 25 mm for pavement concrete. 

      Continuously graded or gap graded aggregates may be used, depending on the grading 
of the fine aggregate. No aggregate which has water absorption more than 2 per cent 
shall be used in the concrete mix. 

                    The aggregates shall be tested for soundness in accordance with IS : 2386 
(Part-5). After 5 cycles of testing the loss shall not be more than 12 per cent if sodium 
sulphate solution is used or 18 per cent if magnesium sulphate solution is used. 

 

 

 

 

 



  

 
 10 

 3.5.5: Fine aggregate:  

                   The fine aggregate shall consist of clean natural sand or crushed stone sand or 
a combination of the two and shall conform to IS : 383. Fine aggregate shall be free 
from soft particles, clay, shale, loam, cemented particles, mica and organic and other 
foreign matter. The fine aggregate shall not contain deleterious substances more than 
the following : 

Clay lumps 4.0 per cent 

Coal and lignite 10 per cent 

Material pissing IS Sieve No. 75 micron 4.0 per cent 

 

 

             3.5.6: Water:  

           Water used for mixing and curing of concrete shall be clean and free from injurious 
amount of oil, sail, acid, vegetable matter or other substances harmful to the finished 
concrete. It shall meet the requirements stipulated in IS: 456. 

 

 

 

               3.6: Mild steel bars for dowels and tie bars : 

                         These shall conform to the requirements of IS : 432, IS : 1139 and IS : 1786       
as relevant. The dowel bars shall conform to Grade S 240 and tie bars to Grade S 415 of I.S. 
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Cross section of PQC road: 

 

               

Fig-2: Cross section of PQC road 
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4.0-TESTS IN LABORATORY: 

4.1: Tests for cement: 

            4.1.1: Consistency of cement: 

Consistency is defined as the amount of water that can be added to cement to produce a 
plastic paste of cement and the ingredients of of concrete. 

The standard consistency of a cement paste is defined as that consistency which will permit 
the Vicat Plunger to penetrate to a point 5 to 7 mm from the bottom of the Vicat mould. 

APPARATUS:- 

1. Vicat apparatus conforming to IS: 5513  1976 
2. Balance, whose permissible variation at a load of 1000g should be +1.0g 
3. Gauging trowel conforming to IS: 10086  1982 

 

PROCEDURE:- 

1. Prepare a paste of weighed quantity of Cement with a weighed quantity of potable or 
distilled water, taking care that the time of gauging is not less than 3 minutes, nor more than 
5 min, and the gauging shall be completed before any sign of setting occurs. The gauging 
time shall be counted from the time of adding water to the dry cement until commencing to 
fill the mould. Fill the Vicat mould E with this paste, the mould resting upon a non-porous 
plate. After completely filling the mould,smoothen the surface of the paste, making it level 
with the top of the mould. The mould may be slightly shaken to expel the air. 

2. Place the test block in the mould, together with the non-porous resting plate, under the 
rod bearing the plunger; lower the plunger gently to touch the surface of the test block, and 
quickly release, allowing it to sink into the paste.This operation shah be carried out 
immediately after filling the mould. 
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Fig-3: consistency of cement (vicat apparatus) 

3. Prepare trial pastes with varying percentages of water and test as described above until 
the amount of water necessary for making up the standard consistency as defined above 
is found. 

 

 

4.1.2: Test for Initial and Final setting time:  

    Apparatus Required 

  

 Balance 

 Measuring cylinder 

 Stop watch 

 Glass plate 

 Enamel tray 

 Trowel 
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    Test Procedure 

    Initial Preparation 

1. Consistency test to be done before starting the test procedure to find out the water 
required to give the paste normal consistency (P). 

2. Take 400 g of cement and prepare a neat cement paste with 0.85P of water by 
weight of cement. 

3. Gauge time is kept between 3 to 5 minutes. Start the stop watch at the instant when 
the water is added to the cement. Record this time (T1). 

4. Fill the Vicat mould, resting on a glass plate, with the cement paste gauged as above. 
Fill the mould completely and smooth off the surface of the paste making it level 
with the top of the mould. The cement block thus prepared is called test block. 

                                  

Fig-4: Initial and final setting time apparatus 
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         Test for Initial Setting Time 

1. Place the test block confined in the mould and resting on the non-porous plate, under 
the rod bearing the needle. 

2. Lower the needle gently until it comes in contact with the surface of test block and 
quick release, allowing it to penetrate into the test block. 

3. In the beginning the needle completely pierces the test block. Repeat this procedure 
i.e. quickly releasing the needle after every 2 minutes till the needle fails to pierce 
the block for about 5 mm measured from the bottom of the mould. Note this time 
(T2). 

          Test for Final Setting Time 

1. 
the needle with an annular attachment. 

2. The cement is considered finally set when upon applying the final setting needle 
gently to the surface of the test block; the needle makes an impression thereon, while 
the attachment fails to do so. Record this time (T3). 

 

 

 

 

         4.2: Tests for Aggregate: 

         4.2.1:Aggregate impact value test: 

 

                With Respect to concrete aggregates,toughness is usually considered the 
resistance of the material to failure by impact.Several attempts to develop a method of 
test for aggregates impact value have been made.The most successful and known test is 
described below. 

 

APPARATUS: 
i) Impact testing machine conforming to IS: 2386 (Part IV) - 1963 
ii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 
iii) A cylindrical metal measure of 75mm dia. and 50mm depth 
iv) A tamping rod of 10mm circular cross section and 230mm length, rounded at one 
end 
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Fig-5: Impact test on aggregates 

PREPARATION OF  SAMPLE: 

 
i) The test sample should conform to the following grading: 
- Passing through 12.5mm IS Sieve 100% 
- Retention on 10mm IS Sieve 100% 
ii) The sample should be oven-dried for 4hrs. at a temperature of 100 to 110oC and cooled. 
iii) The measure should be about one-third full with the prepared aggregates and tamped 
with 25 strokes of the tamping rod.A further similar quantity of aggregates should be 
added and a further tamping of 25 strokes given. The measure should finally be filled to 
overflow, tamped 25 times and the surplus aggregates struck off, using a tamping rod as a 
straight edge. The net weight of the aggregates in the measure should be determined to the 
nearest gram (Weight 'A'). 

  PROCEDURE 

 
i) The cup of the impact testing machine should be fixed firmly in position on the base of 
the machine and the whole of the test sample placed in it and compacted by 25 strokes of 
the tamping rod. 
ii) The hammer should be raised to 380mm above the upper surface of the aggregates in 
the cup and allowed to fall freely onto the aggregates. The test sample should be subjected 
to a total of 15 such blows, each being delivered at an interval of not less than one second. 
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     REPORTING OF RESULTS 

 
i) The sample should be removed and sieved through a 2.36mm IS Sieve. The fraction 
passing through should be weighed (Weight 'B'). The fraction retained on the sieve should 
also be weighed (Weight 'C') and if the total weight (B+C) is less than the initial weight 
(A) by more than one gram, the result should be discarded and a fresh test done. 
ii) The ratio of the weight of the fines formed to the total sample weight should be 
expressed as a percentage. 

      Aggregate impact value = B/A x 100% 

      iii) Two such tests should be carried out and the mean of the results should be reported. 

.. 

                 As per IS 283-1970 aggregate  impact value shall no exceed 45% by weight      
for aggregates used for concrete other than wearing surface and 30% for concrete of 
wearing surfaces (Run ways, Roads & Pavements) 

  

 4.2.2: Water absorption test of aggregates: 

 

    Water Absorption is the percent of water necessary to add to the aggregate to obtain 
saturated surface dry (SSD) condition. 

   This test determines the water absorption of coarse aggregates as per IS: 2386 (Part III)  
1963.  

  

 

  APPARATUS: 
i) Wire basket - perforated, electroplated or plastic coated with wire hangers for 
suspending it from the balance 
ii) Water-tight container for suspending the basket 
iii) Dry soft absorbent cloth - 75cm x 45cm (2 nos.) 
iv) Shallow tray of minimum 650 sq.cm area 
v) Air-tight container of a capacity similar to the basket 
vi) Oven 
SAMPLE: 
A sample not less than 2000g should be used. 
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    PROCEDURE 

 
i) The sample should be thoroughly washed to remove finer particles and dust, drained and 
then placed in the wire basket and immersed in distilled water at a temperature between 22 
and 32oC. 
ii) After immersion, the entrapped air should be removed by lifting the basket and allowing 
it to drop 25 times in 25 seconds. The basket and sample should remain immersed for a 
period of 24 + ½ hrs. afterwards. 
iii) The basket and aggregates should then be removed from the water, allowed to drain for 
a few minutes, after which the aggregates should be gently emptied from the basket on to 
one of the dry clothes and gently surface-dried with the cloth, transferring it to a second 
dry cloth when the first would remove no further moisture. The aggregates should be 
spread on the second cloth and exposed to the atmosphere away from direct sunlight till it 
appears to be completely surface-dry. The aggregates should be weighed (Weight 'A'). 
iv) The aggregates should then be placed in an oven at a temperature of 100 to 110oC for 
24hrs. It should then be removed from the oven, cooled and weighed (Weight 'B'). 

 

 

     REPORTING OF RESULTS 

 
Water absorption = (A  B)/B x 100% 
Two such tests should be done and the individual and mean results should be reported. 
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4.2.3: Aggregate crushing value test: 

 

       Aggregate Crushing Value Test is for determining the aggregate crushing value of coarse 
aggregates. 

 
APPARATUS  

      i) Cylindrical measure and plunger 
ii) Compression testing machine 
iii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 

 

 

           

 

Fig-7: compression testing machine 

 

 

 

 

 

 



  

 
 20 

PROCEDURE 

 
i) The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven-dried 
at a temperature of 100 to 110oC for 3 to 4hrs. 
ii) The cylinder of the apparatus is filled in 3 layers, each layer tamped with 25 strokes of a 
tamping rod. 
iii) The weight of aggregates is measured (Weight 'A'). 
iv) The surface of the aggregates is then levelled and the plunger inserted. The apparatus is 
then placed in the compression testing machine and loaded at a uniform rate so as to 
achieve 40t load in 10 minutes. After this, the load is released. 
v) The sample is then sieved through a 2.36mm IS Sieve and the fraction passing through 
the sieve is weighed (Weight 'B'). 
vi) Two tests should be conducted. 

 
 

 

 

 

 

 

 

 

REPORTING OF RESULTS 
             Aggregate crushing value = B/A x 100% 

 
             The result should be recorded to the first decimal place and the mean of the two 
results are       reported. 
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                                5.0: Pavement quality concrete construction: 

 

            Pavement Quality Concrete is a concrete which is used now a days for most type of 
Road Contraction works. Generally it is designed in High Grade (M-35 to M-50) and 
designed for 32mm size aggregates and low slump. 

 

 

       

Fig-7: pavement quality concrete construction 

 

5.1: Materials Required:-  

 

      The Following materials are required for Construction of PQC Road.. 

Ordinary Portland cement (IS 269), Portland Pozzolana Cement (IS 459) & Portland Slag 
Cement (IS 1489) Can be used for PQC. 

Crushed Aggregates with Max size 32mm can be used as per IS:383. 

Clean Coarse river sand to be used for PQC conforming to IS:383. 

Water conforming to IS:456-2000 to be used for PQC. In case of hot water concrete plant 
should have a arrangement for water cooling. 
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Different types of admixtures conforming to IS:6925 & IS:9103 to be used for PQC. 

 

 

Fig-8: Silos(Concrete mixtures) 

 

5.2: Methods of Construction: 

 

There are two distinct ways of construction of cement concrete 
pavement: 

 

(a) Alternate Bay Method: 

In this method, the construction of cement concrete pavement is taken up in alternate bays; 
the bays left in the first instance are done after the concrete already laid gets hardened 
adequately-one week in the case of ordinary Portland cement and two to three days for 
rapid hardening cement. 
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(b) Continuous Method: 

In this method all the bays of one lane are laid continuously; however, construction joints 
 

 

Alternate bay method is said to have the following advantages: 

(i) Availability of more working space for laying a bay of the slab. 

(ii) Joint-provision is considered to be easy. 

(iii) The bay laid earlier can stand the adjacent bay laid later. 

 

However, the method also has the following disadvantages: 

(i) More number of transverse joints. 

(ii) Rain water pooling in rainy season in the bays left to be laid in the second stage. 

(iii) Since no single lane is ready for traffic, the diversion of traffic during construction is a 
disincentive. 

                  Equipment has to be moved back and forth. 

               Although provision of joints involves more work in the continuous method, this                         
method is preferred because traffic diversion needs are minimal. 

         

 

      5.3: Procedure:- 

 

For concrete road or rigid pavements, the concrete shall be laid in alternate panels to avoid 
development of shrinkage & thermal cracks. 

The base shall be sprayed with water to ensure no moisture is drawn from the concrete. 

If specified in the drawing, polythene sheet shall be spread on the entire area to limit the 
loss of moisture from the concrete. Polythene sheet of 125 micron (with Lap of 
300mm) shall be overlapped at the junctions. 

In case continuous casting is desired, the same can be carried with saw cutting arrangement 
of the concrete pavement. 
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Such pavement shall be cut to 1/3rd the depth at every 6m within 24 Hours after laying the 
concrete. Any deviation in this can result in irregular formation of cracks. 

   

 

Fig-9: construction of DLC 
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Fig-10: laying of PQC 

 

5.4: Contraction & Expansion Joints:- 

 

A typical constriction joint consist of placing a stopper across the length & width without 
affecting the spacing or pl
stopper for ensuring the same. All stoppers shall be applied with form release agents 
and removed as soon as concrete attains final set. 

The concrete surface shall be made rough by chipping the same with chisel immediately 
after de-shuttering. 

For expansion joints, additional MS bar ( Dowel Bar ) shall be provided at half the depth of the 
pavement with 50 % of the length of the rod in the previous concrete & remaining in the 
next pour. 

Expansion joints of 25mm (or More)  width and half of depth of pavement  to be provided 
after required concrete length (as instructed in drawing or technical specifications) . 

Construction joints of 12mm to be provided after required length. 

One end of the MS bar shall be coated with grease & covered in plastic sleeve for easy 
movement. 

If required as per drawing, an expansion board made of bitumen impregnated fibre or 
polystyrene shall be placed at the expansion joint area. 

Tie bars as shown in drawing shall be inserted at the longitudinal joints where load transfer 
is minimal. 

                                   

Fig-11: expansion  joints 
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5.5: Concreting:- 

 

 Concrete of minimum M-35 grade shall be used for laying the pavement. 

 Concrete shall start only after all arrangements for laying were in place including crack 
preventive measures & curing mechanism. 

 Concrete shall be differed in windy or rainy weather. 

 Necessary protective covers and its spreading mechanism without disturbing the texture 
shall be made available for every pour. 

 Concrete slump shall be controlled to 50mm & placement shall start from one end. 

 Concrete shall be spread evenly & rough levelled using wooden screeds. 

 The levelled concrete shall be vibrated by surface mounted vibrators and finished to 
rough texture. 

 Slump should be 15 to 45mm for placing of this concrete. 

5.6: Curing:- 

 

 Curing of completed pavement shall start immediately after concrete final setting. 

 Initial curing shall be carried by covering the surface with wet hessian & latter by 
ponding 
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Fig-12: curing 

 

         5.7: Joint Sealing:- 

             Joints to be sealed with bitumen sealant of Grade-A of IS-1834 in every expansion and   
construction joints. 

 

Fig-13: joint sealing 
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5.8: Testing:- 

 

 Cubes (For Compressive Strength) & Beams (For Flexural Strength)  to be taken for each 
150 cum of concrete .If the volume of concrete done in one day is less than 150 cum, still 6 cubes 
& 6 Beams to be taken. 

 These cubes & beams to be tested in 7 & 28 days of concreting and checked as per 
specifications.(Average strength of 3 cubes (28 days result) not to be less than Required Strength). 

 Core test shall be carried out in case of failure of Cube or Beams as per engineer in charge.  

                       

Fig-14: compression testing machine 

                    
                                              Fig-15: compression 
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      5.9: Advantages and disadvantages of PQC Roads: 

 

 

Advantages: 
(i) Rigid pavements have a high compressive strength, which tends to distribute 

the load over a relatively wide area of soil. There are several advantages of 
properly constructed rigid pavements  

(ii)  Low maintenance costs 

(iii) Long life with extreme durability 

(iv) Load distribution over a wide area, decreasing base and sub grade 
requirements 

(v) High value as a base for future resurfacing with asphalt  

(vi) Ability to be placed directly on poor soils 

(vii)  No damage from oils and greases. 

(viii) Strong edges 

 

 

 

Disadvantages:  

i) High initial costs 
ii)  Joints required for contraction and expansion 
iii)Generally rough riding quality
iv) High repair cost 
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                                       6.0 - Soil stabilization: 

Soil Stabilization is the alteration of soils to enhance their physical 
properties. Stabilization can increase the shear strength of a soil and/or control the 
shrink-swell properties of a soil, thus improving the load bearing capacity of a sub-
grade to support pavements and foundations. 

6.1: Soil Stabilization Methods with Different Materials 

Following are the various soil stabilization methods and materials: 

6.1.1: Soil Stabilization with Cement 

The soil stabilized with cement is known as soil cement. The cementing action is 

believed to be the result of chemical reactions of cement with siliceous soil during hydration 

reaction. The important factors affecting the soil-cement are nature of soil content, 

conditions of mixing, compaction, curing and admixtures used. 

The appropriate amounts of cement needed for different types of soils may be as follows: 

 Gravels  5 to 10% 

 Sands  7 to 12% 

 Silts  12 to 15%, and 

 Clays  12  20% 

The quantity of cement for a compressive strength of 25 to 30 kg/cm2 should 

normally be sufficient for tropical climate for soil stabilization. 

If the layer of soil having surface area of A (m2), thickness H (cm) and dry density 

rd (tonnes/m3), has to be stabilized with p percentage of cement by weight on the basis of 

dry soil, cement mixture will be 

 

and, the amount of cement required for soil stabilization is given by 

Amount of cement required, in tonnes =  

Lime, calcium chloride, sodium carbonate, sodium sulphate and fly ash are some of 

the additives commonly used with cement for cement stabilization of soil 
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6.1.2: Soil Stabilization using Lime 

Slaked lime is very effective in treating heavy plastic clayey soils. Lime may be 

used alone or in combination with cement, bitumen or fly ash. Sandy soils can also be 

stabilized with these combinations. Lime has been mainly used for stabilizing the road bases 

and the subgrade. 

Lime changes the nature of the adsorbed layer and provides pozzolanic action. 

Plasticity index of highly plastic soils are reduced by the addition of lime with soil. There is 

an increase in the optimum water content and a decrease in the maximum compacted 

density and he strength and durability of soil increases. 

Normally 2 to 8% of lime may be required for coarse grained soils and 5 to 8% of 

lime may be required for plastic soils. The amount of fly ash as admixture may vary from 8 

to 20% of the weight of the soil. 

 

                                         Fig-16: soil stabilization  
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5.2: ADVANTAGES AND DISADVANTAGES OF SOIL STABILIZATION 

  Advantages  

 Reduce soil erosion 

 Increase recidue cover 

 Increase water infiltration into soil 

 Increase soil organic carbon 

 Improve soil physical property 

 Improve field trafficability 

 Recycle nutrients 

 Legumes fix nitrogen 

 Weed control 

 Increase population of beneficial insects 

 

DISADVANTAGES 

 Must be planned when time (labor) is limited 

 Additional costs (planting and killing) 

 Reduce soil moisture  

 May increase pest population 

 May increase risks of diseases 
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                                                7.0 CONCLUSION 

 

 It was wonderful learning experience at SIBMOST TATA PROJECTS LIMITED 
(JV)and consultants for four weeks internship at BANTUMILLI. 

 I gained a lot of insight regarding almost every aspect of site. I was given exposure 
in almost all the departments at sight. 

 I got experience about dealing the workers in sight. 

 I gained a lot of knowledge about the laying of PQC, DLC and arrangement of 
dowel bars. 

 I hope this experience will surely help me in my future and also in shaping my 
career. 
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ABSTRACT 
 
 

In this internship we are dealing with Planning of residential and commercial 

building at SUDHA ARCHITECTS in Vijayawada. Typical work consists of 

planning, Consultants prepare the building plan according to the demand, economic 

status & taste of the owner and also the purpose of the building is to be built whether 

residential, commercial. 

 
The Planning of the building should be compatible with the surrounding structure 

& the weather sufficient air and sunlight should be allowed to healthy building 

environment. Code specifications, Quality checking and building bye laws and 

safety plan are followed for every element at the construction. 
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1. INTRODUCTION 
 
 

1.1 LOCATION OF THE SITE 

i. One of the sites is located at Governor Peta, Near Vijaya Talkies, 

KarmikaPuram, Vijayawada, Andhra Pradesh-520002. 

ii. Another one is located at Christurajapuram, Near Bethel Church, 

Vijayawada, Andhra Pradesh-520010. 

iii. Another site is located at Mangalagiri, Guntur, Andhra Pradesh - 522502 
 

1.2 ABOUT THE BUILDINGS 
 

i. The site at Governor Peta is constructed with G+3 building in which each floor 

consists of one flat. Each flat comprises of two bedrooms with attached bath 

rooms, hall, and kitchen and washarea. 

ii. Another site at Christurajapuram is constructed with only Ground floor and it 

consists of two flats. Each flat comprises of one bedroom, hall, and kitchen and 

Wash area with Bathrooms. 

iii. The site at Mangalagiri is constructed with only ground floor that includes one 

bed room, hall, kitchen and Wash area with bathrooms 
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1.3 SITE VISIT 

i. At Governor Peta, Vijayawada. 
 

Fig. 1 Site Visit at Governerpet 
 

ii. At Christurajapuram, Vijayawada. 

 
 

Fig. 2 Site Visit at Cristurajupuram 

Fig. 2 
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iii. At Mangalagiri, Guntur 
 

 

Fig. 3 Site Visit at Mangalagiri 
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2.1 SITE VISIT 
2. PLANNING PROCEDURE 

We have visited the above listed sites one on 16 May 2019, another one on 28 May 
2019. 

 The Governor Peta site is observed in Business/Commercial area with high 

volume of traffic and Insufficient Setbacks for the visited Building. The  Purose 

of the site visit was to take the existed dimensions of the building and do the 

further process for the BPS. 

 The Christurajapuram site is observed in Mass area with bulk volume of houses 

constructed side by side. The visited building is not oriented with the Vastu. So 

the Purpose for the site visit was to take the existed Line Drawing of the structure 

and propose the Remodelling of structure in view of Vastu. 

 The Mangalagiri site is situated beside National Highway 5 in a village 

atmosphere. The purpose of the site visit was to take the available land and 

propose the construction of the building. 

 
 
 
 

2.2 MEASUREMENT OF SITE DIMENSIONS 

The Measurements of Both the sites were taken by actual visit of the site. 
The Outer to outer and Inner to inner Dimensions were taken with good accuracy. 
The obtained measurements were cross checked for Correctness. 

 
 
 
 
 
2.3 DRAWING OF EXISTED PLAN 
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The Line Drawings of the Existed Plan at Governor Peta and 
Christurajapuram were taken with proper Dimensions. The Detailed Line 
Drawings of both Existed plans of the sites visited were shown below in Fig.3 
and Fig.4 Respectively. 

 

 
Fig. 4 Existed plan drawing at Governer peta 

Fig. 5 Existed plan drawing at Cristurajupuram 
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2.4 2D DRAWING IN AUTO CAD 
 

With reference to the Line Drawing of Existed plans at the proposed sites 

we have Drawn 2D Drawing with the help of AUTO CAD. The Detailed Drawings 

of completed Drawings are shown below in Fig. 6 and Fig. 7 respectively. 

 
 
 
 

 

Fig. 6 AUTO CAD Drawing of Governerpeta Site 
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Fig.7 AUTO CAD drawing of Cristurajupuram Site 

 
2.5 CHECK FOR CRDA RECOMMENDATIONS 

 
There are Various Recommendations given by the CRDA. Some of the 

Important and minimum Recommendations are as prescribed by the 
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City Level Infrastructure Impact Fees 
 

 
S. 

No. 
 
 
 
 

Areas 

Use of the building, No. of floors, and rate in Rs. Per sq. m of built up 

area 

Residential use 
Other than Residential & 

Industrial uses 

From 6th 

floor 

To 9th 

floor 

From 
10thfloo
r To17th 

floor 

 
Above 17th 

floor 

From 6th 

floor 

To 9th 

floor 

From 
10thfloor 
To17th 
floor 

 
Above 17th 

floor 

(A 
) 

(B) (C) (D) (E) (F) (G) (H) 

1 GVMC  
500 

 
1000 

 
2000 

 
1000 

 
2000 

 
3000 VMC 

GMC 

2 Other Municipal 
Corporations 

 
500 

 
1000 

 
2000 

 
800 

 
1500 

 
2000 

3 Selection Grade 
Municipalities 

 
250 

 
400 

 
800 

 
500 

 
1000 

 
1500 

Special Grade 
Municipalities 

4 Other Municipalities  
 
 
 
 
 

200 

 
 
 
 
 
 

300 

 
 
 
 
 
 

500 

 
 
 
 
 
 

300 

 
 
 
 
 
 

500 

 
 
 
 
 
 

1000 

Gram Panchayats 
falling in 

Development 
Authorities 

Gram Panchayats 
falling in Master 

Plan areas 
notified 

under APTP Act, 
1920 

Table I 

(1) For the first five floors of the building (excluding stilt floor) there will be no levy of City Level 
Infrastructure ImpactFee. 

(2) In case of Multiplex Complex, the rates given in the Multiplex Complex Rules shall 
beapplicable. 

(3) The Government may revise the above rates from time totime. 

(4) The above rates shall not be applicable for Government Departments and Public Agencies like 
Development Authority, Andhra PradeshIndustrial 
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Minimum Size, Width and Height of different components of residentialpremises 
 

S. 
No 
. 

Component s of 
Building 

Minimum Requirement for a 
Dwelling Unit up to 50sq.m 

Minimum Requirement for a 
Dwelling Unit above 50sq.m 

Area 
(sq. m) 

Width 
(m) 

Height 
(m) 

Area 
(sq. m) 

Width 
(m) 

Height 
(m) 

(A) (B) (C) (D) (E) (F) (G) (H) 
1 Habitable 

Rooms 
7.5 2.1 2.75 9.5 2.4 2.75 

2 Kitchen 3.3 1.8 2.75 4.5 1.8 2.75 
3 Pantry - - - 3.0 1.4 2.75 
4 Kitchen with 

Dining area 
7.5 2.1 2.75 7.5 2.1 2.75 

5 Bathroom 1.2 1.0 2.2 1.8 1.2 2.2 

6 WC 1.0 0.9 2.2 1.2 0.9 2.2 
7 Combined Bath 

& WC 
1.8 1.0 2.2 2.8 1.2 2.2 

8 Door ways 
(Habitable 

rooms) 

- 0.9 2.1 - 0.9 2.1 

(Kitchen, Bath, 
WC) 

- 0.75 2.0 - 0.75 2.0 

9 Staircases - 1.0 - - 1.0 - 
10 Garage Two-wheeler garage: 1 x 2 m 18.0 3.0 2.4 
11 Store room Area and width of the store has  no restriction, however Minimum  Height has  to  be 

2.20mt. If the area of the store is 9.5sqm and above, the light and ventilation clause 
shall also 

apply. 

12 Projections Permitted within the plot boundary, up to 0.75 m width. No 
portions of any projection whatsoever shall project outside the plot boundary. 

 
Table 2 

 
Notes 

 
1. Providedthat the minimum clear head way under any beam shall not be less than 2.4m. 

2. Maximum permissible height for building component mentioned above is 4.8m. 
However if the architect desires that more height of any building component is 
necessary for the functional design even to the extent of double height (to  be counted 
twice in FAR) in the project, the same may be permitted subject to the overall 
permissible height ofbuilding/structure. 

3. In case of group housing all open spaces provided either  in  interior  or exterior  shall 
be kept free from any erections thereon and shall open to the sky. Nothing except 
cornice, chhajja or weather shade (not more than 0.75m wide)  shall  overhang or 
project over the said open space  so  as to  reduce  the  width to  less than minimum 
required. Such projections shall not be allowed at height less than 2.2m from the 
corresponding finished floorlevel. 
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Number of Occupants per unit Exit width 
 

 
S. 

No. 

 
Occupancy 

Number of occupants 

Stairways Ramps Doors 

(A) (B) (C) (D) (E) 

1 Residential/Educational/Institutional 25 50 75 

2 Assembly 40 50 60 

3 Business/Mercantile/Industrial/Storage 50 60 75 

4 Hazardous 25 30 40 

Table 3 
 
 

Minimum Width Provisions for Stairways 

S. 
No. 

Type of Building 
Minimum width for 

each stairway 
(m) 

(A) (B) (C) 
 

1 
 

Residential Non High Rise Buildings 
 

1.00 

 
2 Other Residential Buildings e.g. Apartments, Hostels, Group 

Housing, Guest Houses, etc. 

 
1.25 

 
3 

 
Educational Buildings like Schools, Colleges 

 
1.50 

 
4 All other buildings including Hotels, Nursing Homes 

etc. 

 
1.50 

 
5 

 
Institutional Buildings like Hospitals etc. 

 
2.00 

 
6 Assembly Buildings like Auditoria, Theatres and Cinemas 

 
2.00 

Table 4 
 

S. 
No. 

Type of Building Minimum width 
(m) 

(A) (B) (C) 

1 Individual Residential buildings 1.00 

2 
Other Residential buildings, 

e.g. Hostels, Group Housing etc. 
1.25 

3 All Other Buildings including Hotels 1.50 

4 Assembly Buildings like Auditoria, Theatres and Cinemas 2.00 

5 Hospital, Nursing Homes, etc. 2.40 

6 
Ramps- 

for applicability in all other building types refer CHAPTER- 
IX-2 [PROVISIONS FOR DIFFERENTLY 

ABLED, ELDERLY & CHILDREN] 

Ramps 
&Gradients 

 
Table 5 
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S. 
No. 

 
Category 

Minimum Plot Size (Sq. 
m) 

(A) (B) (C) 

1 Cinema Theatre / Convention Center/Game Center/ 
KalyanaMandapam / Marriage hall 

/ Social clubs and amenities 

3000 

2 Educational Institution 

a Primary/Upper Primary School 2000 

b High School / Residential School 6000 

c Junior college 4000 

d Degree College 6000 

e Technical Educational Institution 10000 

3 Group Development Scheme 4000 

4 Hotel, Conference Hall 2000 

5 LPG Storages 500 

6 Multiplex Complex 3000 

7 Multi storey Car Parking 1000 

8 Nursing homes 300 

9 Office Buildings 500 

10 Petrol pumps/Filling Stations 500 

11 R & D Lab 1500 

12 Row Type Housing / Row Type Shopping Precincts 
/Cluster Housing 

1000 

13  2000 

14 Others As per required 
standards/as prescribed 

by the Competent 
Authority 

 
 

Table 6 
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Minimum Setbacks and Height Permissible 

 
 

 
Sl. 
No. 

 
Plot Size (in 

Sqm)  
Above  Up 

to 

 
 
Parking 
provision 

 
Height (in 

m)  
Permissi- 

ble 
Up to 

Building Line or Minimum Front Setback to be left 
(in m) Minimum 

setbacks on 
remaining 

sides 
(in m) 

Abutting Road Width 
Up 
to 
12 

m 

Above 
12m 
&up to 

18m 

Above 
18m 
&upto 
24m 

Above 
24m & 
up to 

30m 

Above 
30m 

(A) (B) (C) (D) (E) (F) (G) (H) (I) (J) 

1 
Less than 50  

7 1.5 1.5 3 3 3 - 

2 50-100 - 
7 1.5 1.5 3 3 3 - 

10 1.5 1.5 3 3 3 0.5 

3 100 - 200 Stilt 
floor 

10 1.5 1.5 3 3 3 1.0 

 
4 

 
200 - 300 Stilt 

floor 

7 2 3 3 4 5 1.0 

10 2 3 3 5 6 1.5 

 
5 

 
300 - 400 

Stilt 
floor 

7 3 4 5 6 7.5 1.5 

12 3 4 5 6 7.5 2.0 

 
6 

 
400 - 500 Stilt 

floor 

7 3 4 5 6 7.5 2.0 

12 3 4 5 6 7.5 2.5 

 

7 

 

* 500 - 750 

 
Stilt 
floor 

7 3 4 5 6 7.5 2.5 

12 3 4 5 6 7.5 3.0 

15 3 4 5 6 7.5 3.5 

  Stilt + 7 3 4 5 6 7.5 3.0 

8 750 - 1000 
One 

Cellar 
       

12 3 4 5 6 7.5 3.5 

  floor 15 3 4 5 6 7.5 4.0 

  Stilt 

+ 
2 

Cellar 

7 3 4 5 6 7.5 3.5 

9 
1000 - 
1500 

       

12 3 4 5 6 7.5 4.0 

  15 3 4 5 6 7.5 5.0 

  floors 18** 3 4 5 6 7.5 6.0 

  Stilt + 7 3 4 5 6 7.5 4.0 

10 
1500 - 
2500 

2 
Cellar 

       

15 3 4 5 6 7.5 5.0 

  floors 18** 3 4 5 6 7.5 6.0 

  Stilt + 7 3 4 5 6 7.5 5.0 
  2 or 

more 11 Above 2500 15 3 4 5 6 7.5 6.0 
  Cellar        

 

3 4 5 6 7.5 7.0   
floors 

18** 

 

Table 7 
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Minimum width of staircase for different types of high-rise buildings 
 

S. No. Types of Building Width (m) 

(A) (B) (C) 

1 Residential buildings (dwellings) 1.0 

2 Residential hotel buildings 1.5 

3 
Assembly buildings like auditorium, 

theatres and cinemas 
2.0 

4 Educational buildings up to 30m in height 1.5 

5 Institutional buildings like hospitals 2.0 

6 All other buildings 1.5 

 

Table 8 
Minimum all-round setbacks for a Multiplex Complex 

 

 
S. 

No. 

 
Height of the Building 

(m) 

 
Minimum front 
open space 

(m) 

Minimum open 
space 

onremaining 
sides 
(m ) 

(A) (B) (C) (D) 

1 Up to 15 
 

12 
6 

2 Above 15m & Up to 21m 7 

3 Above 21m & Up to 24m 
 

8 

4 Above 24 m & up to 27m 9 

5 Above 27m & Up to 30m 10 

6 Above 30m & up to 35m 11 

7 Above 35m & Up to40m 12 

8 Above 40m & up to 45m 13 13 

9 Above 45m & up to 50m 14 14 

10 Above 50m 15 16 

 
 

Table 9 



14  

 
 
 

2.6 CORRECTION OF PLAN 
 

The plan prepared will be corrected if it Deviates from the CRDA 
Recommendations stated above. If not the further process will be takes place. 
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3. INSTRUMENTS USED FOR MEASUREMENTS 
 
 

 

3.1 TAPE 

 
The Metallic Tape was used to Measure the Dimensions of the Structures 

presented at the visited Sites. 

 
 

3.2 COMPASS 
The basic type of compass was used to Identify and Indicate North 

Direction in the Drawing Plan. 
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4 SCHEMES USED IN PLANNING 
 

4.1 BUILDING PENALIZATION SCHEME (BPS) 
 

The BPS is a government introduced scheme used to Penalize the Unauthorized 
Buildings 

 
 
INTRODUCTION: 

 
AboutBuildingPenalizationScheme(BPS): 

 
 The Andhra Pradesh Regulation and Penalization of unauthorized constructed 

buildings and buildings constructed in deviation of the Sanctioned Plan Rules, 
2015 

 
 The scheme is applicable in all 110 Urban Local Bodies including 13 

corporations, Urban Development Authorities and Capital Region 
Development Authority (except Notified Capital City Area villages) of thestate. 

 
 To penalize the buildings constructed unauthorized and in deviation to 

sanctioned plan as on31.12.2014. 

ObjectivesofPresentBuildingPenalizationScheme 

 To penalize every building constructed unauthorized or in deviation of the 
sanctionedplan. 

 To bring all unauthorized constructions into planningfold. 
 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations or face stringent 
enforcementaction. 

AdvantagesofBuildingPenalizationScheme(BPS) 

 The constructed building with deviations to sanctioned plan or totally unauthorized 
will get formal orders of regulation which will remove the uncertainty and threat 
of demolition and will get the occupancy certificate which is mandatory as per 
MunicipalLaws. 

 To bring all the unauthorized constructions into planning fold and to regulate the 
development in urbanareas. 

 To provide an opportunity to the owners of the buildings to regulate their 
unauthorized constructions and deviations made to the sanctionedplan. 

 To provide relief to several persons who have purchased buildings without any 
knowledge about the buildingregulations. 
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Service Details of Building Penalization Scheme (BPS) 
 
 
 

Initial Payment 10,000/- 
 
 
 
 

DocumentsRe 
quired 

 Sanctioned BuildingPlan* 
 Ownership DocumentsAttested* 
 Constructed Building Plans(Site Plan, Detailed Plan, Floor Plan, 

Section Plan, Elevation Plan) (in .drawing Format) * 
 Basic Value of Site Per Sq. yard* 
 Latest Property taxReceipt* 
 IndemnityBond* 
 One Photograph Showing Elevation* 
 One Photograph Showing Roof Slab* 
 Affidavit AsRequired 
 Urban Land Ceiling Clearance Certificate* 
 Undertaking for road Affected portion on Non Judicial Stamp 

Paper* 
 Structural Stability Certificate* 
 NOC from Fire ServiceDepartment* 
 NOC from Airport Authority ofIndia* 

 
 
 
 
 
 

Scope of Building Penalization Scheme (BPS) 
 

The scope of this document is to explain the Building Penalization Scheme (BPS) 
Application Process flow for end user usage. This document has been prepared based 
on the discussions held with the Officials of State Government of Andhra Pradesh and 
Internal Team. 



 

WORK FLOWDIAGRAM: 

 
The following figure represents the flow of the New Registration 

 

 
 
 
 

2. PROCEDURE FORREGISTRATION: 
 

2.1 BPSURL 

The Citizen visits Building Penalization Scheme (BPS) website for 
Registration. The URL is as follows: 
www.bps.ap.gov.in 

2.2 BPS HomeScreen 

The following figure displays the Home Page of BPS: 

 18 
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2.3 CitizenLogin: 

Figure 2: Home Page 

The Citizen has to Login using their own Credentials for applying Building 
Penalization Scheme. 

 

 

Figure 3: Citizen Login Page 
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Note: 
 After Entering the Username, Password &Captcha Image. Citizen should select 

on button. 

2.4 Citizen HomePage 

The following figure displays the citizen Home Page, after successful 
login using the credentials. 

 
 

 

 
2.5 Selection ofApplication 

Figure 4: Citizen Home Page 

The citizen selects Application  BPS under Online Services. The following 
figure displays the Online Service menu: 

 

Figure 5: Selection of Application under Online Services 
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2.6 BPS ApplicationForm 

The citizen has to fill the Application form as follows: 
 

 

 
Note: 

Figure 6: Application Form 

 The screen Indicates, the Citizen need to capture the entire Application Form 
details. 

2.7 ApplicantDetails 

 
The following figure displays the applicant details to be captured by citizen: 

 

Figure 7:Applicant Details 
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Note: The (*) marked fields are mandatory to capture in the Applicant Details. 
 

2.8 Building LocationDetails 

The following figure displays the citizen need to capture the Building Location 
details. 

 

 

 
Note: 

Figure 8: Building Location Details 

 Based on the Type of Location (Corporation, Municipality, UDA, CRDA), the fields 
will be vary (Change). 

 For CRDA, UDA  Capture the fields: CRDA/UDA, District, Mandal, and 
Grampanchayat. 

 The (*) marked fields are mandatory to capture in the Building LocationDetails. 

2.9 DetailsofSite&Building 

The citizen has to capture the Site & Building Details as follows: 
 

Figure 9: Details of Site & Building 
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 The (*) marked fields are mandatory to capture in the Details of Site & 
Building. 

Note: 
 If the Building Has Prior Permission, Capture the fields as displayed 

follows: 

 

Figure 10:Permission of the Building Details 

2.10 UploadDocuments 

 
The citizen has to Upload Documents as per the List as follows: 

 

Figure 11: Upload the Documents 
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Note: 
 The upload documents will be Changed based on the below mentioneddetails 
 IfSanctionedPlanisYES,NeedtoUpload  
 The Property Tax Receipt is before 31-12-1997; Need to Upload 

before31-12-  
 If the Height of the Building as on Site is More than 18 Meters, Need to Upload 

. 
 
 
 

2.11 MakePayment 

The following figure explains the citizen has to Make Payment: 

 

Figure 12:Payment Confirmation 

2.12 Payment Gate WayProcess 

 
The citizen has to Make Payment through Payment Gateway, 
entering Bank details as follows: 

 
 

Figure 13:Payment Gateway 
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Note: 
 By clicking the Make Payment button, the page is re-directed to the Payment 

Gateway (BankPage). 
 Citizen has to select the respective Card(VISA/MasterCard). 

 
 
 
 

 

 

 
Note: 

Figure 14 : Card Details 

 As shown in the above , citizen has to enter the Card Number Details, 
Expiry Date Details, Secure Code and Click Pay Now for Confirmation of the 
Payment. 
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2.13 Receipt 

The following figure represents the acknowledgement (Receipt) of the 
Building Penalisation Scheme (BPS), which was applied by the 
Citizen. 
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5. FINAL APPROVAL OF PROPOSED PLAN 
 
 

5.1 AUTHORIZATION BY LICENSED SURVEYOR 
 

The completed plan was sent to Licensed Surveyor for getting the 
authorization to draft the plan online for municipal authority approval. 

 
 

5.2 DRAFTING OF PREPARED PLAN ONLINE 

 
Once the Authorized Signature was obtained from Licenced Surveyor, the 

plan is Drafted online for Requesting the Approval by Municipal Authority. 

 
 
 
 
 

5.3 GETTING THE APPROVAL 

 
The online Drafted plan will be Approved once the plan undergoes the 

General Procedure in the Municipal Authority. 

 
 

 
5.4 HANDOVER OF PLAN TO CLIENT 

 
Once the plan got approval by Municipal Authority the Plan will be 

Handover to the Client after Appropriate formality in the Office. 

 
 

5.5 RECORD OF APPROVED PLANS 

The approved plan photocopy will be Recorded for future Reference. 
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6. CERTIFICATE 
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7. DAIRY 

 
Dad to Day work schedule (From 13th May to 12th June) 
13-05-2019: Introduction to Work 
14-05-2019: Unit conversions & Documentation reading 
15-05-2019: Documentation reading 
16-05-2019: Class taken on building rules and regulations as per municipal 
regulations 
17-05-2019: Class taken on building set backs 
18-05-2019: Training on CAD software 
19-05-2019: Training on CAD software 
20-05-2019: Class taken on Vasthu sasthram topic 
21-05-2019: Class taken on Vasthu sasthram topic 
22-05-2019: Class taken on Building estimation 
23-05-2019: Class taken on BPS 
24-05-2019: Working on model residential plans in AUTO CAD (40yards to 90yards) 
25-05-2019: Working on model residential plans in AUTO CAD (90yards to 120yards) 
26-05-2019: Working on model residential plans in AUTO CAD (120yards to 
140yards) 
27-05-2019: Visited to kanchikacherla for vasthu purpose for function hall 
28-05-2019: Working on BPS drawings 
29-05-2019: Visited to Christurajupuram for building plan approval 
30-05-2019: Working on BPS drawings 
31-05-2019: Visited to nakkal road for medical plan approval 
01-06-2019: Preparing plans in AUTO CAD for previous visited sites 
02-06-2019: Visited to Governor pet for building plan approval 
03-06-2019: Visited to kedareswaeapeta , polyclinic road for medical plan approval 
04-06-2019: Observed the foundation laying of a 3- Storied Building, Opposite 
Navarang Theatre 
05-06-2019: Preparing plans in AUTO CAD for previous visited sites 
06-06-2019: Visited a residential building, Mangalagiri 
07-06-2019: Prepared G+1 plan for the building, Mangalagiri 
08-06-2019: Applied for the plan approval in Vijayawada Muncipal Authority 
09-06-2019: Preparing plans in AUTO CAD for previous visited sites 
10-06-2019: Exposed to Building Penalization Scheme 
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11-06-2019: Working on BPS drawings 
12-06-2019: Worked on CAD software 
13-06-2019: Worked on CAD software 
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8. CONCLUSION 
 
 

 It was a good learning experience at SUDHA ARCHITECTS for four weeks 

internship at VIJAYAWADA. 

 I gained a lot of insight regarding the site plan preparation with reference to basic 

Vastu. 

 I get to know various CRDA recommendations and building penalization 

schemes. 

 I got good experience in dealing with various kinds of people. 
 

 I have obtained a lot of confidence in dealing with different clients. 
 

 I hope this experience will surely help me in my future for shaping my career. 
 

 I would like to thank my supervisors Ms. UMA and Ms. TEJA SRI for helping 

me with all the building planning and drawings and seeing me to go through the 

internship in an effective manner. 
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ABSTRACT 
 

An internship training was identified to undergo internship for period of 4 weeks in the 

months of May & June 2019 to understand the sequence of construction activities for a 4 storied 

residential building construction by the Jaya Bheri Constructions Vijayawada.The  report consists  

of brief study and description of  materials, and equipments  used at the site for construction. 

 

The project deals with residential  building  consists  of  4 floors. It is residential  building  

with both lift,  stair  case and  other amenities,  supervisor and the site engineer and given  the 

brief  introduction   about  constructions  the  project mainly deals  with observation  from the site  

execution  work of the structure  (footings, Columns,  beams & Slabs) . Based on the   orientation  

of floors, built  up area  had  modified  accordingly  ode  specification quality  checks  and 

building  bye laws and  really healthy  safety  plan are  followed  throughout the life cycle of the 

project.  
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1. INTRODUCTION 
 

1.1 ABOUT THE COMANY 

                                 JAYA BHERI CONSTRUCTIONS has built for 
itself an unshakable reputation for quality, efficiently and trust by 6 
timely completion guaranteed possessions over last 15 years.The site 
was located at Ramnagar katta, penamaluru Road, tadigadapa.  

                                    This project is executed with help of finest 
architects, designers, contractors and meticulous planning and the end 
result always splendid. They understand the needs of clients and realize 
that city life is easily accessible to all prime facilities of city at the same 
time offers a most serene and peaceful living. 

 
1.2 DEPARTMENTS INSITE 

 
1. Construction department 

 
2. Electrical department 

 
3. Management department 

 
4. Safety department 

 
 

1.3 ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+4 buildings each 
floor consists of eight flats. Each flat comprises of two bedrooms with 
attached bath rooms, hall, and kitchen. 
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1.4.VIEW OF THE SITE 
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2. STRUCTURAL COMPONENTS OF BUILDING 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. 
If cement is more than three months old then it should be tested for its 
strength before being taken into use. The Bureau of Indian Standards 
(BIS) has classified OPC in three different grades the classification is 
mainly based on the compressive strength of cement-sand mortar cubes of 
face area 50 cm2. The grades are: 

 33grade 

 43grade 

 53grade 

In this construction 43 grade of cement is using because of quick 
gaining of strength. 

2.2 READY MIX CONCRETE(RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, 
sand, coarse aggregates was used and the slump of concrete is 110mm 
maintained to pump the concrete at required heights by using the 
pneumatic pumps &Bhoom place etc. The concrete admixtures like super 
plasticizers are used to maintain the workability of concrete &slump. 
 

S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 

3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 
310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 

1700-3 A) 

 

0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 

7 Exposure Condition Normal 

8 Degree of Supervision Good 

9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 

1703.2) 

 

540 kg/m3 

11 
 

Chemical Admixture Type 

Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 

Coromandal King OPC 53 

grade 

2 Sp. Gravity of Cement 3.15 

3 Sp. Gravity of Water 1.00 

4 Chemical Admixture BASF Chemicals Company 

5 Sp. Gravity of 20 mm Aggregate 2.884 
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6 Sp. Gravity of 10 mm Aggregate 2.878 

7 Sp. Gravity of Sand 2.605 

8 Water Absorption of 20 mm Aggregate 0.97% 

9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 

 

Nil 

12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 

Aggregates 

 

Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 

Aggregates 

 

Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 

Aggregates 

 

2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 

2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 

1700-3 A) 

 

0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 

Slump 

 

138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 

2 Cement Content (138/0.43) 320 kg/m3 
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  Which is greater than 310 

kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 

2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 

2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 

Cement)x1000 

 

3 Volume of Water in m3 0.138 

 (Mass of Water) / (Sp. Gravity of 

Water)x1000 

 

4 Volume of Admixture @ 0.5% in m3 0.00134 

 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 

 

5 Volume of All in Aggregate in m3 0.759 

 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 

 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 

 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 

2 Mass of Water in kg/m3 138 

3 Mass of Fine Aggregate in kg/m3 751 

4 Mass of Coarse Aggregate in kg/m3  
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2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of 
circular cross section in concrete structure. Various diameters of Fe 500 
grade steel bars like 8 mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 
mm and 32 mm were used in this construction. 
 

2.4 REINFORCEMENT   

TERMINOLOGY USED REINFORCEMENT      
 2.4.1 BAR-BENDING: Bar-Bending Schedule is the schedule of 
reinforcement bars prepared in advance before cutting and bending of 
rebar. This schedule contains all details of size, shape and dimension of 

construction. 
 

2.4.2 CHAIRS: Chairs are provided to keep main reinforcement in 
position. In many constructions moving of men & loads are heavy to 
construct reinforcement. So, to avoid the bending of reinforcement we 
keep these Chairs. 

 

 

Chairs 
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2.4.3 STIRRUPS: These are provided to keep main reinforcement in 
position and to avoid bending in main reinforcement. Both ends should be 
hooked more than  1350. 
 

 
 

 
Stirrups 

 

 

 

2.4.4 COVER BLOCKS: The blocks which are provided for to prevent 
exposing of reinforcement to outside. These are divided blocks between 
reinforcement and Shuttering. 
 

 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 
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 2.4.5 FLY ASH BRICKS:  Fly  ash  brick (FAB)  is  a  building  
material,   specifically masonry units, containing class C or class F flyash 
and water. Compressed at 28 MPa (272 atm) and cured for 24 hours in a 
66 °C steam bath, then toughened with an air entrainment agent, the bricks 
last for more than 100 freeze-thaw cycles. Owing to the high 
concentration of calcium oxide in class C_flyash, the brick is described as 
"self-cementing". The manufacturing method saves energy, reduces 
mercury pollution, and costs 20% less than traditional clay brick 
manufacturing. 

 
 

Fly ash Brick 
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In this construction Fly ash bricks were used. By using these bricks 
we can reduce the dead-load on the structure due to less weight, The 
building has got the GRIHA(Green Building concept) rating for using the 
fly ash bricks The minimum crushing value of Fly ash bricks is 3.5 
N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is  
Rs 6000 per 1000 nos. 

2.4.6 MESH: It is used to avoid the cracks between columns, walls and 
beams. 

3.  STRUCTURAL COMPONENTS OF A BUILDING 

 

3. 1 FOOTING 

 A concrete   support under the foundation   that rest in solid ground and 
is wider the structure supported. 
 

Types of footings. 

1) Isolated  footings 

2) Combined footings 

3) Mat and  raft foundation 

4) Pile foundation 

 

3.1.1. Isolated   footings: 

 Footing which  are provided  under each  column  independently  are 
called  as  isolated  footings. They  are usually  square,  rectangle  or circular  
in section.  Footing  is laid  on  PCC.  Before laying  PCC termite control  is  
done to restrict  th e termites  to damage  the footing.  These footings  are 
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most  economical  when  compared  with the other kind of  footings, there 
kind of footings are  provided where  the  oil  bearing  capacity is generally 
high. Isolated footings comprise of a thick slab which may be flat or stepped 
or sloped. 

 

 

 

Isolated footing 

 

3.1.2. Combined  footing : 

A footing  which has more than  one column is called  as combined  footing.  
This kind  of  footing  is adopted  when there is a limited  space.  Due to  a 
lack of space  we cannot  cast individual  footing. Therefore footing are 
combined  in one footing. 
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Combined  footing 

 

3.1.3. Raft or Mat  footing : 

When the column  loads  are heavy  or the safe  bearing  capacity of soil is 
very  low,  the required  footing  are become  very large.  As mentioned  this 
footing  is in shallow  foundation.  So in  order to spread the load   over large  
area with less  depth then we have to increase the  footing  area.  If we 
increase footing  area,  the footing  are overlapped  each  other instead  of 
providing each footing  on each  footing providing  each coloum all columns  
are  placed in  common  footing. A raft  or  mat footing  is  a solid  
reinforced concrete slab covering  entire area  beneath  the structure and 
supporting  all the  columns.  

 

3.1.4. Pile footing: 

A pile is a long  vertical   load  transferring  member  composed of  either  
timber,  steel  or  concrete. In pile foundations, a number of piles are driven 
in the base of structure.  They  are constructed  where excessive  settlement  
is to be eliminated and where he load  is to be transferred  through  soft  soil  
bearing  capacity is  sufficient.  
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3.2. PLINTH BEAM 

 It is the first beam frame work constructed in the skeletal structure. The 

void between the foundation and the plinth level filled with compacted soil. 

 

3.3. COLUMN: 

A Column  or pillar in architecture and  structural  engineering  is  a 
structural  element that  transmits,  through  compression, the  weight of the 
structure  above  to other structure  elements  below.  In other words, a 
column is a compression member, the term column applies.  Especially to  a  
large  round  support  (the  shaft  of the column) with a capital  and a base  or  
pedestal  and made  of stone,  or appearing to be so. A small wooden  or 
metal  support  is  typically  called  a post,  and  supports with   a rectangular  
or other  non-round  section are  usually  called  piers. 

 

3.4 PLUMB LINE TEST FOR COLUMN; 

The most  common  method  adopted  and also the most  easiest  one that  
you can  adopt  on the site and instantly  find  out the  vertical  alignment  of 
any  type  of column is  the plumb  Bob  method. 

For this  you have  place the plumb  on any  side at the  top of the  column, 
and observe the  status of Bob, neither  it should be  lying  on the column  
not it should  be hanging like  a pendulum,  it  should just  touch the column  
boundary. 

 

Repeat the same procedure on the adjacent side of the column.  
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3.5 BEAMS: 

Beam is a structural element that primarily  resists  loads  applied  laterally  
 deflection  is  primarily by bending.  The 

total  effect  of all the forces  acting o n the  beam is to  produce  shear  
forces and bending moments  within  the  beam,  that in turn induce  internal  
stresses,  strains  and deflection  of the  beam.  Beams  are  characterized  by 
their  manner of support, profile (shape of  cross-section), length,  and their 
material. 
 

Checks  to do for  beams : 

The support  are  properly  fixed  and  anchored  to prevent  movement  
during  casting. 

Whether the shutting  water tight. 

The depth and  width of the beam  and slabs  are as  per the drawings. 

Whether  shutter  oil is  applied  to all the surfaces  in touch  with concrete  
so that  concrete  is not chipped  off while  removing  the shuttering. 

 

3.6 SLABS: 

Slabs  are conducted  to   provide  flat  surfaces,  usually  horizontal,  in 
building  floors,  roofs,  bridges,  and other types  or  structures.  The slab   
may be supported  by walls,  by reinforced concrete beams  usually  cast  
monolithically  with the slab, by structural  steel beams,  by columns,  or by 
the ground.  Slabs  are  classified  into 16 types. 

 

Different  Types  of  concrete  slabs  in construction : 

There are  16 different types  of  slabs  in constructions,  Some of them  are 
outdated  and some  of them are frequently  used  everywhere.  In  this  

particular  slab.  Below  are the types  of  concrete slabs. 

Since this is a  lengthy  article,  we  have  created  a table  of contents  below 
for  easy navigation . 
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3.6.1. FLAT SLAB 

Flat  slab is  a  reinforced  concrete  slab support  directly  by concrete  

columns  itself.  Loads  are directly  transferred  to columns.  

 

 

3.6.2. CONVENTIONAL  SLAB : 

The slab  which  is  supported  with Beams  and column is called  
conventional  slab.  In this kind  of slab  the thickness of slab  is small  
whereas  depth  of beam  is large  and is transferred  to  beam and from 
beams to columns.  It requires  more framework when compared with the flat 
slab.  And there is no need  of  providing  column  caps  in conventional 

recommended if the  concrete  will receive  occasional  heavy  loads,  such 
as motor  homes  or garbage trucks.  Normally it is  square in  shape  and has 
a length of 4m.  Reinforcement  is provided  in  conventional slab  and the 
bars which  are set in horizontal  are called  main  reinforcement Bars  and 
bars which  are set in vertical  are called  distributed bars.  These types  are 
slabs  are used  in constructing  floors  of multi  

storeyed building  .   
Based  on length  and breadth  of conventional  slab  is  classified  into two 
types. 

1. One  way  slab 

2. Two  way  slab. 

 

1. One  way Slab 

One way slab  is  a slab  in which  is supported  by beams  on the  two 
opposite  sides  to carry  the load  along one  direction.  The load  along one  
direction. The ratio  of longer  span(1) to  shorter span (b) is equal  or greater  
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than  2,  considered  as One way slab because  this slab  will bend  in one 
direction along  its  shorter  span. 

One way  slab  and two way  slab  equation 

 

In general  length  of slab  is  4m.  But in one  way  slab  one side  length  is  
4m  and  other side  length  is more than 4m. 

 

2. Two way slab 

Two way  slab is  a slab  supported  by beams on all the four  sides  and  the 
loads  are carried  by the supports  along both  directions,  it is known  as 
two way  slab.  In two  way slab,  the ratio  of longer  span (1) to  shorter  
span (b) is less than  2.  The slabs  are likely  to  bend  along  the  two spans 
in this load in  transferred  in both  the  directions  to the four  supporting  
edges  and hence  distribution  reinforcement  is provided  in both  the  
directions.  

 

 

3.7. FORM WORK: 

Distribution  bars a re  provided  at  both  the  ends in  two  ways  slab.  To 
resist  the formation  of  stresses.  Is temporary  or permanent  moulds  into  
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which  concrete  or  similar  materials  are poured. In the context of concrete  
constructions,  the framework support  the  shuttering  moulds.  

 

 

Formwork  and concrete  from  types  : 

 Formwork comes in several  types : 

 Traditional timber  formwork. 

 Engineered  formswork system 

 RE-usable  plastic  formwork 

 Permanent  insulated  formwork 

 Flexible  formwork 

 Engineered  formwork and the applications 

 Re-usable  plastic formwork. 

 Permanent  insulated  formwork 

 Stay in-place structural  formwork system. 

 

3.8 SHUTTERING: 

Form work  is the term  used  for temporary  timber,  plywood,  metal  oe 
other material used  to provide  support  to wet concrete  mix till it gets  
strength  of self  support.  It provides  supports  to horizontal, vertical and 
inclined  surface  or  also  provides  support  to  cast  concrete  according  to  
required  shape  and size.  The form work also  produce  desired  finish 
concrete surface. 

 

Shutting  or  form work should be strong  enough  to support  the weight  of 
wet   concrete  mix and pressure for placing  and compacting  concrete inside  



 
 
 
   
                                        
                                      

20  

or on the  top  of form work / shuttering. It should be  rigid to prevent  any 
deflection  in surface  after laying  cement concrete and be also  sufficient  
tight to prevent  loss of  water  and mortar   form  cement concrete.  
Shuttering  should  be easy  in handling,  erection  and easy  to remove  
when cement  concrete  is sufficient  hard.  Steel  plates  for steel  shuttering. 

Generally  there are  three  types of shuttering. 

1. Steel shuttering 

2. Wooden  plans  shuttering 

3. Temporary  Brick  masonry shuttering 

4. Steel shuttering. 

 

For a strong, ductile  and durable  construction the  reinforcement  needs  to  
have the  following  properties  at least. 

 

 High relative  strength 

 High toleration  of tensile  strain 

 Good bond  to the  concrete , irrespective  f PH, moisture  , and similar  
factor 

 Thermal compatibility,  not causing  unacceptable  stresses in response  to 
changing temperatures 

 Durability in the  concrete  environment of corrosion or sustained stress 
for example. 
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3.9 CURING 

Curing  is the process  in which the concrete  is protected    from loss  of 
moisture  and kept  within  a  reasonable   temperature range. The result  of 
this process is increased  strength  and  deceased  permeability. Curing  is 
also a key  player  in  mitigating  cracks in the concrete.  Which severely  
impacts  durability. The Indian  standard  is 456  2000 recommends  that 
curing  duration  of concrete  must be at least  7 days  in case of  ordinary  
Portland  cement,  at least  10 days for concrete with  mineral  admixtures  or 
blended  cements  are cements  are used.  It also  recommends  that the 
curing  duration  should be less  than 10days for concrete  exposed to  dry 
and  hot weather  conditions  and 14 days  for concrete  with mineral  
admixtures  or blended  cement  in hot and dry  weather.  
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4. MACHINES USED IN CONSTRUCTION 

 

4.1 BHOOM PLACER 

 
This is used to transfer Ready Mix Concrete in upward direction. It 

is very useful in site to transfer Concrete easily to top floor or where 
construction is going on. It consists of long pipe to carry concrete. A 
concrete pump is a machine used for transferring liquid concrete by 
pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units 
are on semi-trailers. It is known as a boom concrete pump because it uses 
a remote-controlled articulating robotic arm (called a boom) to place 
concrete accurately. Boom pumps are used on most of the larger 
construction projects as they are capable of pumping at very high volumes 
and because of the labour saving nature of the placing boom. They are a 
revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck 
or placed on a trailer, and it is commonly referred to as a line pump or 
trailer- mounted  concrete  pump.   This   pump   requires steel or flexible 
concrete  placinghoses to be manually attached to the outlet of the 
machine. Those hoses are linked together and lead to wherever the 
concrete needs to be placed. Line pumps normally pump concrete at lower 
volumes than boom pumps and are used for smaller volume concrete 
placing applications such as swimming pools, sidewalks, and single 
family home concrete slabs and most groundslabs. 

There are also skidmounted and rail mounted concrete pumps, but 
these are uncommon and only used on specialized jobsites such as mines 
and tunnels. 
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4.2 INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol 
engine. Internal vibrators shall be kept constantly moving in the concrete 
and shall be applied at points uniformly placed not further apart than the 
radius over which the vibrator is visibly effective. Change the location of 
vibrator frequently to distribute equally and compacting the concrete 
throughout the area. 
 
 

Vibrator: 
 

The vibration shall be such that the concrete becomes uniformly 
plastic and there shall be at least 200 seconds of vibration per square 
meter of surface of each layers of concrete, computed on the basis of 
visibly affected radius and taking overlap into consideration. 

Vibrators are used in many different industrial applications both as 
components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the 
food, pharmaceutical, and chemical industries to move and position bulk 
material or small component parts. 

 

4.3 WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over 
comparatively longer and also shorter distance. The capacity of the bucket 
should preferably be in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 
for one or two bags normal mix. It is not only for concrete, but also for 
bricks, aggregates etc. 
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4.4 EARTH EXCAVATOR (JCB) 

 

Used for excavation of sub soil. 

 

 

 

EXCAVATOR(JCB) 

 

4.5 TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 
Construction Sites.             

 
 
 
 
 

. 
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               5 . TOOLS USED IN CONSTRUCTION 

 

         

   5.1  TROWEL                    
This is the most heavily worked item in a 

for gathering and spreading mortar, and for rough cutting some kinds of 
brick. Available in a wide range of shapes, sizes and thickness of steel 
with the length of blade from 230 mm to 330 mm. A variety of smaller 
trowels are used repairing old mortar joints and scraping off excess 
mortar. 

 

 

Trowel 

 

5.2 MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line 

is recommended. It is recommended that to use a nylon or Dacron line, 
stretched between two corners of the wall. A mason's line will help to 
build walls without bulges orhollows. 
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         5.3 STEEL SQUARE 
 

When constructing a wall we should check the wall by using square 
if it is 90 degrees then than wall is fit and allow to further construction if 
not 90 degrees then that wall is not fit we should make changes Usually 

and windows. 

  5.4 PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical 
or not. If  
Plumb bob touches the wall exactly then construction is ok. It is exactly 
vertical otherwise correction must be done. 
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5.5 SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a 
continuous manner. Load will be received by these plates and transverse 
to the 2/3 and 3/4 Runners .Normally these plates are off two types, they 
are wooden and steel plates and these two types are used based on the load 
and how much load it need to transverse. Wooden plates are cheaper than 
steel plates. 

Formwork (shuttering) in concrete construction is used as a mould 
for a structure in which fresh concrete is poured only to harden 
subsequently. Types of concrete formwork construction depend on 
formwork material and type of structural element. 

Formworks can also be named based on the type of structural 
memberconstruction such as slab formwork for use in slab, beam 
formwork, column formwork for use in beams and columns respectively 
etc. 

 

The construction of formwork takes time and involves expenditure 
up to 20 to 25% of the cost of the structure or even more. Design of these 
temporary structures is made to economic expenditure. The operation of 
removing the formwork is known as stripping. Stripped formwork can be 
reused. Reusable forms are known as panel forms and non-usable are 
called stationary forms. 

 

 is the most common material used for formwork. The disadvantage with 
timber formwork is that it will warp, swell and shrink. Application of 
water impermeable cost to the surface of wood mitigates these defects. 
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Shutter Plates 

 

5.6 TIMBER FORMWORK: 
Timber for formwork should satisfy the following 

requirement: It should be 
 

1. well-seasoned 

2. light inweight 
 

3. easily workable with nails withoutsplitting 
 

4. free from looseknots 
 

Timber used for shuttering for exposed concrete work should have 
smooth and even surface on all faces which come in contact with 
concrete. 
 

Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 
25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 

 

5.7 PLYWOOD FORMWORK 

Resin bonded plywood sheets are attached to timber frames to make 
up panels of required sizes. The cost of plywood formwork compares 
favorably with that of timber shuttering and it may even prove cheaper in 
certain cases in view of the following considerations: 
 

1. It is possible to have smooth finish in which case on cost in surface 
finishing is there. 

2. By use of large size panels it is possible to effect saving in the labour 
cost of fixing and dismantling. 

3. Number of reuses is more as compared with timber shuttering. For 
estimation purpose, number of reuses can be taken as 20 to25. 
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                                                ply wood form work 

 

5.8.  STEEL FORMWORK 

This consists of panels fabricated out of thin steel plates stiffened 
along the edges by small steel angles. The panel units can be held together 
through the use of suitable clamps or bolts and nuts. The panels can be 
fabricated in large number in any desired modular shape or size. Steel 
forms are largely used in large projects or in situation where large number 
reuses of the shuttering is possible. This type of shuttering is considered 
most suitable for circular or curved structures. 
 
5.9 PROP JACKS 
 

The props used for steel and wooden form-work are specially made 
to adjust the height of the prop as per the requirement. These props can be 
used to accommodate the variation in the height of beams, Slabs and all 
RCC members. It is especially used for heavy load bearing capacity. It is 
very simple in operation, time and labor saving. They are using two types 
of prop jacks 3m and 4m 
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Prop Jacks
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6. QUALITY CONTROL LABORATORY 

 

1. Cement Consistencytest 
 

2. Initial and Final Setting timetest 
 

3. Compressive Strength of Concrete Cubetest 
 

4. Brick Strength and Dimensions 
 

 
 
6.1 CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm 
diameter and 50 mm length to penetrate to a depth of 33-35 mm from top 
of the mould. Then only it is useful inconstruction. 

6.2. INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the 
cement and cement starts losing its plasticity. And Final Setting Time 
means time period between the moments the water is added to the cement 
to the time at which paste has completely lost its plasticity. 

Approximate setting time of various types of 
cements: OPC 30 min 10 hrs. 
Rapid Hardening 5 min 30 min 
Quick setting 1 hr. 10hrs. 
High alumina 2 hrs.6hrs   



 
 
 
   
                                        
                                      

33  

 

OPC: Most common cement used in general concrete constructions. It is 
used in reinforced concrete buildings, bridges, pavements where the soil 
conditions are normal. 
 
 

6.2.1.  Rapid Hardening Cement:  

It gains strength more quickly than OPC, though the final strength is 
slightly higher than OPC. It is used in Road pavements, Slabs, Electrical 
poles etc. 
 

6.2.2. Quickly Setting Cement:  

It is manufactured by adding of small percentage of AluminateSulphate& 
finely grinded with cement and the small percentage of gypsum. It is used 
in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of 
calcining bauxite and ordinary lime. It is used in Chemical industries, not 
used in mass construction. 
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6.3. COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under 
gradually applied load, a solid material can sustain without fracture. In 
M15, M20, M25, M30 etc., for example in M25, 25 refers compressive 
strength in N/mm2. 

 
 
 
 
 

Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 

 

6.5. BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brickis3.5N/ ....... If it is less than3.5N/ 

then it is not useful for construction purpose. And the dimension of brick 
in the construction is 230mmx110mmx70mm and its shape should be 
purely rectangular with sharp edges. 
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CONCLUSION: 

 It was wonderful learning experience at Jaya Bheri Constructions for 4 
weeks internship at Vijayawada. 

 I got experience about dealing the works in site 

 I know the shuttering & de-shuttering of Columns and cantering the 
slabs. 

 I hope this experience will surely help in my future and also in 
shaping of my carrier. 
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ABSTRACT 

Residential building is one in which people reside permanently or for a considerable 

time. A residential building is defined as the building which provides more than half 

of its floor area for dwelling purposes. In other words, residential building provides 

sleeping accommodation with or without cooking or dining or both facilities.2D 

drafting and drawing is the process of creating and editing technical drawings as well 

as annotating designs. Drafters use computer-aided design(CAD) software to develop 

floor plans, building permit drawings, building inspection plans and landscaping 

layouts. CAD software for 2D drafting can be used to draft designs more quickly and 

with greater precision, without using stencils and technical drawing with texts, 

dimensions, leaders and tables. The work was carried on planning and design of 

residential buildings using available software, i.e., AUTOCAD 2D drafting. The 

various facilities for the residential building were also planned and designed. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

CHAPTER 1 

INTRODUCTION 

1.1 AUTOCAD 

Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

 Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 



construction domain. CAD enables design engineers to layout and to develop their 

work on a computer screen, print and save it for future editing. CAD is used to 

accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

1.2 Types of Buildings 

 Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 

Residential Buildings 

 In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 

 These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 

 These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 

 These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 



Commercial Buildings 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor 1. 

Hazardous Buildings 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 

  



CHAPTER 2  

PLANNING OF RESIDENTIAL BUILDINGS 

  

 A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

 House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

 To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 

 

  



2.1 Rooms meant for the various activities 

Drawing or Living room: 

 Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

 Its main functions are: 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 

 It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 

 A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 

 A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 

Bath and water closets: 



 Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser and shower. 

 

Verandah: 

         It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 

The minimum floor area of store room should be 8 sq.m. 

Table 1  Minimum Areas for Different Types of Rooms 

Room  Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets   2.8m2 

Dining 7m2 

Storeroom  3m2 

 

 



Table 2 Minimum Dimensions for Building Elements 

Windows                                 W3 

                                                W2 

1.5m x1.5m 

1m x 1.5m 

Kitchen windows                    KW2 

                                                KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation                              V 0.76m x 0.6m 

Main door                               MD 

Doors                                      D 

                                                D1 

1m x 2m 

0.91mx 2m 

0.84m x 2m 

 

2.2Minimum Standard Dimensions of Building Elements 

Plinth height: 

 The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 

Parapet wall: 

 Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 

The requirements of the boundary wall are given below: 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of the intersection. 



Staircase: 

 The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

2.3 Orientation 

 The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to the surroundings. 

(ii) To provide natural light and air to the inhabitants. 

(iii) To save the inhabitants from dust and smoke. 

(iv) To save the inhabitants from noise. 

(v) To provide privacy to the inhabitants. 

(vi) To save the building from damages due to rain. 

(vii) To save the inhabitants from the bad effects of the worst weather. 

(viii) To add beauty to the building 

 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North-

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough lightthroughout the day. Cooking was 

done after the sun rise and before the sunset then. 



Table 3 Various Rooms and their Desirable Directions 

  

Direction  Desirable rooms Undesirable  

 

N 

Study room 

Bed room for aged  

Drawing  

Kitchen, stairs  

 

 

Garage 

 

NE 

Puja 

Entrance, Balcony 

Ground level water tank  

Kitchen 

Stairs 

Toilet 

 

E 

 

Bath 

 

Garage 

 

SE Kitchen, Dining Well, Cellar 

S 

 

Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W  Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 



CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of a computer. 

It improves graphics capabilities which allow any design engineer to: 

a) Modify drawing very easily and print out a new drawing in minutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawings easily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawing them. 

e) Rotate or translate the objects in the drawing to any position. 

f) Produce better designs that are almost impossible to produce manually. 

g) Zoom in and zoom out any components of drawing or complete drawing. 

3.1 AUTOCAD 

AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard micro computer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 



3.1.1 History of AUTOCAD 

 AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

r 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

 

 AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD 360. 

3.1.2 Operation of AUTOCAD 

 AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry through keyboard. 

b) Through the top pull down menu. 

c) Through the tool bars located in any portion of the screen. 

3.1.3 Working of AUTOCAD 

 There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co-

ordinate system (WCS). 

3.2 AUTOCAD Features 

 Storage and accessibility 

 3D view 

 Revisions and modifications 

 Speed 

 accuracy 



Storage and accessibility: 

 AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internet connection. 

3D view: 

 Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the end product. 

Revisions and modifications: 

 Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user-

you wish to re-use them. 

Speed: 

 Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 

 AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand-

drafted manual drawings, hence offering accuracy in all dimensions. 

3.3 Advantages and Disadvantages of AUTOCAD 



3.3.1 Advantages of AUTOCAD 

 Reduced storage space. 

 Corrections can be made easily. 

 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from the drawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients to see. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show the client. 

3.3.2 Disadvantages of AUTOCAD 

 Work can be lost if the computer crashes. 

 Work could be corrupted by the viruses. 

 Work could be hacked. 

 Time taken to learn how to use the software. 

 Initial cost of buying a computer system is high. 

 Time and cost of training staff. 

 Continual need for updating the software or operating system. 

 CAD/CAM systems means less people need to be employed. 

3.4 Benefits of AUTOCAD 

 Quickly creates designs 

 Improved quality over hand drafting 

 Easily modify 

 More accuracy 

 Easy to transfer  

 Long time save 

3.5 Types of CAD software 



 2 Dimensional CAD (2D CAD) 

 3 Dimensional CAD (3D CAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3D surfaces. 

 Solid models. 

2 Dimensional CAD (2D CAD) 

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

 

3 Dimensional CAD (3D CAD) 

 3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

-Dassults. 3D 

CAD quickly became popular because of enhanced visual capability.  

 The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

ware includes Solid Edge and Solid Works. Of 

course, with the vast array of tools, professional training is needed to master these 

tools. 

 

 



Wire-frame models  

 They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore.  

 

Surface models  

 Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic.  

 

Solid models  

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 

 

  



CHAPTER 4 

DESIGN AND MODELLING 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of the drawing 

2) Basic geometric commands depending upon the requirement 

3) Utilize basic editing commands 

4) File handling commands 

5) Text dimensioning commands 

4.1 Fix drawing units and limits of the drawing 

 Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes and seconds. 

 

Figure 4.1 



2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits ( ) 

Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 

Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

 

 

Figure 14.2 

4.2 Basic geometric commands depending upon the requirement 

 The basic commands and their structure of various geometric figures are given 
in details for drawing AUTOCAD 2D drawing 

 Line 
 Erase 
 Circle 
 Undo 
 Oops 
 Arc 
 Ellipse 
 Polygon 
 Polyline 
 Zoom 
 Rectangle 
 Multiline 

 

 

 



LINE 

It can be used for making simple lines in the drawing.  

 

 

 

CIRCLE 

It is the command used for making a circle in AutoCAD. 

 



POLYLINE 

This command can be used to make a Polyline in your drawing.

 

RECTANGLE 

This command will make a rectangle in AutoCAD. 

 

 

 

 

 

 

 



 

POLYGON 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024 sides. 

 

 

 

ARC 

As the name suggests, this command can be used to make an arc in AutoCAD. 

 

 

COPY 

This command is used to copy object(s) in AutoCAD. 

 

 

 

 



ARRAY 

Using this command you can make Rectangular, polar or Path array. 

 

 

 

 

 

TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 
properties and uses. 

 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 
your drawing area. 



 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 
points in the drawing area which is defined in snap mode. 

 

 

 

 

 

 

 



ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 
and minor axis. 

 

SC 

This command is used to change the scale of an object. 

 

X  

This command can be used to explode objects like Polyline to simple lines, an array 
or a block to a simple geometry etc. 

 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 
these round corners are also called fillets. 

 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 
horizontally or vertically only. 

 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 
geometries like center, midpoint, endpoint etc  
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                                        D  : 0.91 X 2.00 
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Observations at site 

 



 

Site engineer explaining about the plan of residential building 

 

  



 

 

Site engineer explaining about the plan of residential building 

 

 

 



CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 
drafting) software. Building plan, elevation and section for residential buildings was 
adopted by standard guidelines of building drawing and orientation(vaasthu)  
Planning and design of residential buildings was carried on by considering rules of 
working and approval drawings.  Construction work and site location is visited for 
two days.  
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ABSTRACT 
 
 

In this internship we are dealing with residential building at SRI DHARAHAS 

BUILDERS in Vijayawada. Typical construction consists of planning, Consultants 

prepare the building plan according to the demand, economic status & taste of the 

owner. 

The design of the building should be compatible with the surrounding structure & the 

weather sufficient air and sunlight should be allowed to healthy building 

environment. Code specifications, Quality checking and building bye laws and safety 

plan are followed for every element in the construction. 
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1. INTRODUCTION 

 
 Location of the Site 

The site was located at Ramnagar katta, penamaluru Road, tadigadapa. 
 

Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 

4. Safety department 
 

ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is divided into 

three parts i.e., part-I, part-II, part-III in which each floor consists of eight flats. Each flat 

comprises of two bedrooms with attached bath rooms, hall, and kitchen and wash area. 
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 SITE PLAN 
 
 

 

 



3  

 

 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture it undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades the classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm2. 

The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of strength. 

 
READY MIX CONCRETE (RMC) 

 
In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Bhoom place etc. The concrete admixtures 

like super plasticizers are used to maintain the workability of concrete & slump. 

 
S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

 
As per IS 10262-2009 & MORT&H 

 
A-1 

 
Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 

9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 
1703.2) 

 
540 kg/m3 

11  
Chemical Admixture Type 

Super plasticizer Confirming 
to IS-9103 

 
A-2 

 
Test Data for Materials 

1  
Cement Used 

Coromandal King OPC 53 
grade 

2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 

5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 

8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 
10 Water Absorption of Sand 1.23% 

11 Free (Surface) Moisture of 20 mm 
Aggregate 

 
Nil 

12 Free (Surface) Moisture of 10 mm Nil 



5  

 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 
Aggregates 

 
Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 
Aggregates 

 
Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 
Aggregates 

 
2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 
 

A-3 
 

Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

 
A-4 

 
Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

2 Adopted Water Cement Ratio 0.43 
 

A-5 
 

Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 
Slump 

 
138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 
 

A-6 
 

Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

 
A-7 

 
Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 

2 Adopted Vol. of Coarse Aggregate 62.00% 
 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 



6  

 
A-8 

 
Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 

 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 

 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

 
A-9 

 
Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 

4 Mass of Coarse Aggregate in kg/m3  

 
 
 
 
 

REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 

concrete structure. Various diameters of Fe 500 grade steel bars like 8 mm(stirrups), 10 mm, 

12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in this construction. 
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Steel Reinforcement 
 

TERMINOLOGY USED IN 

REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars prepared 

in advance before cutting and bending of rebar. This schedule contains all details of size, 

construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to avoid the 

bending of reinforcement we keep these Chairs. 
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Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement. Both ends should be hooked more than 1350. 

 
 

Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and Shuttering. 

 
Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Covering Block 
 

FLY ASH BRICKS: Fly ash brick  (FAB) is a building material,  specifically masonry  

units, containing class C or class F fly ash and water. Compressed at 28 MPa (272 atm) and 

cured for 24 hours in a 66 °C steam bath, then toughened with an air entrainment agent, the 

bricks last for more than 100 freeze-thaw cycles. Owing to the high concentration of calcium 

oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves energy, 

reduces mercury pollution, and costs 20% less than traditional clay brick manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly ash brick 

activity has been revolutionized in India. FaL-G technology (www.fal- g.com) developed and 

patented by Dr Bhanumathidas and Kalidas has simplified the process by adding gypsum to 

fly ash+lime/cement, converting the calcium aluminates into calcium alumino-sulphates 

resulting in to achieve high early strengths. Thus FaL-G brick does not need any pressure and 

gets cured at ambient temperature of 20-40 °C. By avoiding both press and heating chamber, 

FaL-G process has brought down the multi-million plant cost to a few lakhs, within the reach 

of micro units. This has facilitated proliferation of over 18000 units in the country as of 2016. 
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Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can reduce the 

dead-load on the structure due to less weight, The building has got the GRIHA(Green 

Building concept) rating for using the fly ash bricks The minimum crushing value of Fly ash 

bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs 6000 

per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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2 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very useful in 

site to transfer Concrete easily to top floor or where construction is going on. It consists of 

long pipe to carry concrete. A concrete pump is a machine used for transferring liquid 

concrete by pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units are on semi- 

trailers. It is known as a boom concrete pump because it uses a remote- controlled articulating 

robotic arm (called a boom) to place concrete accurately. Boom pumps are used on most of 

the larger construction projects as they are capable of pumping at very high volumes and 

because of the labour saving nature of the placing boom. They are a revolutionary alternative 

to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or placed on a 

trailer, and it is commonly referred to as a line pump or trailer- mounted concrete  pump.  

This pump requires steel or flexible concrete placing hoses to be manually attached to the 

outlet of the machine. Those hoses are linked together and lead to wherever the concrete 

needs to be placed. Line pumps normally pump concrete at lower volumes than boom pumps 

and are used for smaller volume concrete placing applications such as swimming pools, 

sidewalks, and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Fig Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 
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Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and there  

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

Vibrators are used in many different industrial applications both as components and as 

individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or small 

component parts. The application of vibration working with the force of gravity can often 

move materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be gripped 

mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of different sized 

particles. For example, sand, gravel, river rock and crushed rock, and other aggregates are 

often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations for roads, 

railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air and excess 

water are released and the concrete settles firmly in place in the formwork. Improper 

consolidation of concrete can cause product defects, compromise the concrete strength, and 

produce surface blemishes such as bug holes and honeycombing. An internal concrete 

vibrator is a steel cylinder about the size of the handle of a baseball bat, with a hose or 

electrical cord attached to one end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the concrete 

forms. There are a wide variety of external concrete vibrators available and some vibrator 

manufacturers have bracket or clamp systems designed to fit the major brands of concrete 

forms. External concrete vibrators are available in hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to determine or 

demonstrate their ability to withstand vibration. Testing of this type is commonly done in the 

automotive, aerospace, and defense industries. These machines are capable of producing 

three different types of vibration profile sine sweep, random vibration, and synthesized  

shock. In all three of these applications, the part under test will typically be  instrumented 

with one or 
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more accelerometers to measure component response to the vibration input. A sine sweep 

vibration profile typically starts vibrating at low frequency and increases in frequency at a set 

rate (measured in hertz per second or hertz per minute). The vibratory amplitude as measured 

in gs may increase or decrease as well. A sine sweep will find resonant frequencies in the 

part. A random vibration profile will excite different frequencies along a spectrum at different 

times. Significant calculation goes into making sure that all frequencies get excited to within 

an acceptable tolerance band. A random vibration test suite may range anywhere from 30 

seconds up to several hours. It is intended to synthesize the effect of, for example, a car 

driving over rough terrain or a rocket taking off. A synthesized shock pulse is a short duration 

high level vibration calculated as a sum of many half-sine waves covering a range of 

frequencies. It is intended to simulate the effects of an impact or explosion. A shock pulse  

test typically lasts less than a second. Vibrating tables can also be used in the packaging 

process in material handling industries to shake or settle a container so it can hold more 

products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to induce 

vibration. Thanks to their high-energy output in one direction, linear vibrators are well-suited 

for wetter materials. When bin walls flex in and out as a result of the linear vibration, any 

material that may have stuck will be effectively dislodged. Non-impacting linear vibrators are 

more preferable because they tend to produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have eccentric 

weights attached to them. Most rotary vibrators produce a radial force output at a fixed 

frequency. The output can be adjusted by changing the unbalance of the eccentric weights. 

Although the devices are generally meant for dry materials, most industries prefer to use  

them in other areas due to their ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the speed at 

eway. With ball vibrators, proper mounting is crucial in 

ensuring vibration is properly transferred to the material via the hopper walls. It also helps 

disperse the vibration over a large area, which results in uniform flow of material. Compared 

to other equipment, the vibrators are the simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or pneumatic 

le for a wide range of materials, from food 

ingredients to pharmaceutical raw materials. Manufacturers will also provide wash down- 

capable models for sanitary applications, while other devices feature explosion-proof housing 

and intrinsically safe wiring for hazard- prone environments. 

vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a wide array of 

vibrator technology is the key to finding the perfect equipment for your needs. 

 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
 

 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at Construction Sites. 
 

 

Tower hoist 
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TOOLS USED IN 

CONSTRUCTION BRICK 

TROWEL 

spreading mortar, and for rough cutting some kinds of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowels are used repairing old mortar joints and scraping off excess mortar. 
 

 
 

 
 

MASONS LINE 

Trowel 

 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit 

are 

used for doors and windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 

 
 

Plumb Bob 
 

Types of plumb bob: 
 

There are really only a couple of different types of plumb- 

bob, both of which have evolved from the traditional 

"weight-on-a-string" type. Have a read below and get in the 

know. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous manner. 

Load will be received by these plates and transverse to the 2/3 and 3/4 Runners .Normally 

these plates are off two types, they are wooden and steel plates and these two types are used 

based on the load and how much load it need to transverse. Wooden plates are cheaper than 

steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a structure in 

which fresh concrete is poured only to harden subsequently. Types of concrete formwork 

construction depend on formwork material and type of structural element. 

Formworks can also be named based on the type of structural member construction 

such as slab formwork for use in slab, beam formwork, column formwork for use in beams 

and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 to 25% of 

the cost of the structure or even more. Design of these temporary structures is made to 

economic expenditure. The operation of removing the formwork is known as stripping. 

Stripped formwork can be reused. Reusable forms are known as panel forms and non-usable 

are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage with 

timber formwork is that it will warp, swell and shrink. Application of water impermeable cost 

to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 

2. It should be rigidly constructed and efficiently propped and braced both horizontally and 

vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired sequences 

without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be suitable for 

reuse. 

6. The formwork should be set accurately to the desired line and levels should have plane 

surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to the 

elements. 

9. It should rest on firm base. 
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Shutter Plates 
 
 

Types of Formwork (Shuttering) for Concrete 

Construction: Timber Formwork: 

Timber for formwork should satisfy the following requirement: It 

should be 

1. well-seasoned 

2. light in weight 

3. easily workable with nails without splitting 

4. free from loose knots 
 

Timber used for shuttering for exposed concrete work should have smooth and even 

surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and beam 

bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 

 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up panels of 

required sizes. The cost of plywood formwork compares favorably with that of timber 

shuttering and it may even prove cheaper in certain cases in view of the following 

considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is there. 

 
2. By use of large size panels it is possible to effect saving in the labour cost of fixing and 

dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation purpose, 

number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the edges by 

small steel angles. The panel units can be held together through the use of suitable clamps or 

bolts and nuts. The panels can be fabricated in large number in any desired modular shape or 

size. Steel forms are largely used in large projects or in situation where large number reuses of 

the shuttering is possible. This type of shuttering is considered most suitable for circular or 

curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formworkand their 

reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such surfaces 

need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust the 

height of the prop as per the requirement. These props can be used to accommodate the 

variation in the height of beams, Slabs and all RCC members. It is especially used for heavy 

load bearing capacity. It is very simple in operation, time and labor saving. They are using 

two types of prop jacks 3m and 4m 
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Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 

mm length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful 

in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement and 

cement starts losing its plasticity. And Final Setting Time means time period between the 

moments the water is added to the cement to the time at which paste has completely lost its 

plasticity. 

Approximate setting time of various types of cements: OPC 

30 min 10 hrs. 

Rapid Hardening 5 min 30 min 
 

Quick setting 1 hr. 10 hrs. 
 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in reinforced 

concrete buildings, bridges, pavements where the soil conditions are normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the final 

strength is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of Aluminate 

Sulphate & finely grinded with cement and the small percentage of gypsum. It is used in 

underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite and 

ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under gradually 

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for 

example in M25, 25 refers compressive strength in N/ . 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a gradually 

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for 

example in M25, 25 refers compressive strength in N/mm2. 

 
Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 
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16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 
 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ........................... If it is less than 3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular with sharp 

edges. 
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QUALITY CONTROL 
LABOURATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 

mm length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful 

in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement and 

cement starts losing its plasticity. And Final Setting Time means time period between the 

moment the water is added to the cement to the time at which paste has completely lost its 

plasticity. 

Approximate setting time of various types of cements: 
 

 
Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 

 
 

OPC: Most common cement used in general concrete constructions. It is used in reinforced 

concrete buildings, bridges, pavements & where the soil conditions are normal. 
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Rapid Hardening Cement: It gains strength more quickly than OPC, though the final 

strength is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed to open 

atmosphere. And where water is expected to fall (Rain water or water falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average thick with 

using 6mm to 12mm gauge hard granite machine crashed metal laid over cc bed already laid 

or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the top surface 

to the required 

Smoothness, slopes and thread lining including cost of all material like cement, metal, sand 

and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked for the 

same level from the slab. The bricks are kept side by side with spacing not exceeding 2 to 4 

mm. the cement motor is laid between the bricks are joined and together. The bricks should 

be at the same height and also in the straight line without any deviation. 

 
 

BRICK WORK 
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8. STAIR CASE 
 

 

Stairs are an essential part of many construction projects, from decks to interiors. It 

can seem daunting to think of 

parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top baseboards 

onto which you step, and risers are placed perpendicularly under each into place. 

 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

area 

where the stairs begin, be sure to account for this gap in your measurement. 

 For example, if you are building stairs to go up to a deck, and you measure 3 

feet (0.91 m) from the ground to the top of the deck, then this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the deck, 

however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the total 

number of steps on your stairs. The typical rise per step is about 7 inches (17.8 cm), 

but you'll probably use a slightly different height for the actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 inches to 

get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise height. 

Finding the actual rise per step will ensure that your steps are all same height, no 

matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 steps to 

get 7 and 5/16 inches (18.5cm). On your stringer, each step 
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Will rise 7 and 5/16 inches. 
 

Plasting and finishing 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. After 

lowering the bricks the cement bed is laid and cement water is poured to make the surface 

soft and get good appearance. 

Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand mixed with 

water. If this is not done there may be a loose appearance in the stone and it may leave the 

wall. 
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Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or cement 

particles and other contaminants. No putty is mixed with water in required ratio and it is 

applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface without 

any ups & downs. Then the second coat of putty is applied. After this coat is dry primer is 

applied to cover any other ups & downs. Now, paint is applied 2coats to get a greater 

appearance. The thickness of putty is not greater than 2- 5mm. If any cracks then putty is not 

applied there. 

 
 

 
 
 

Sump Tank: The reinforcement of the sump tank is as below 
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ABSTRACT 
 

Residential building is one in which people reside permanently  or  for  a  considerable time. 

A  residential building  is  defined  as  the  building which provides more than half of its floor 

area for dwelling purposes. In other words, residential  building  provides  sleeping 

accommodation  with  or  without  cooking  or  dining  or  both  facilities.2D drafting and 

drawing is the process  of  creating  and  editing  technical  drawings  as  well  as annotating 

designs. Drafters use computer-aided  design(CAD)  software  to  develop floor  plans,  

building permit drawings, building inspection plans and landscaping layouts. CAD software 

for 2D drafting can be used to draft designs  more  quickly  and  with greater precision, 

without using  stencils  and  technical  drawing  with  texts, dimensions, leaders and tables. 

The work was carried on  planning  and  design  of residential  buildings  using  available  

software,  i.e.,   AUTOCAD  2D  drafting.   The various facilities for the residential building 

were also planned and designed. 
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CHAPTER 

1INTRODUCTIO

N 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their 

workonacomputerscreen,printandsaveitforfutureediting.CADisusedto 



3  

accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 
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Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser and shower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

s bedroom 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchen windows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Main door MD 

Doors D 

D1 

1m x 2m 

0.91mx2m 

0.84m x2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of the intersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building. The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to the surroundings. 

(ii) To provide natural light and air to the inhabitants. 

(iii) To save the inhabitants from dust and smoke. 

(iv) To save the inhabitants from noise. 

(v) To provide privacy to the inhabitants. 

(vi) To save the building from damages due to rain. 

(vii) To save the inhabitants from the bad effects of the worst weather. 

(viii) To add beauty to the building 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North- 

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough light throughout the day. Cooking was 

done after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

s room 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of a computer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing in minutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawings easily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawing them. 

e) Rotate or translate the objects in the drawing to any position. 

f) Produce better designs that are almost impossible to produce manually. 

g) Zoom in and zoom out any components of drawing or complete drawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard microcomputer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

CAD, whic s formation by Autodesk cofounder 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

and released that December, as Autodesk s flagship product. 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD360. 

 
3.1.2 Operation ofAUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry throughkeyboard. 

b) Through the top pull downmenu. 

c) Through the tool bars located in any portion of thescreen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- 

ordinate system (WCS). 

3.2 AUTOCADFeatures 

 
 Storage and accessibility 

 3D view 

 Revisions andmodifications 
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 Speed 

 accuracy 

 
Storage and accessibility: 

 
AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internetconnection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the endproduct. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user-

you wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand- 

drafted manual drawings, hence offering accuracy in all dimensions. 
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3.3 Advantages and Disadvantages ofAUTOCAD 

 
3.3.1 Advantages ofAUTOCAD 

 
 Reduced storagespace. 

 Corrections can be madeeasily. 

 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from thedrawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients tosee. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show theclient. 

 
3.3.2 Disadvantages ofAUTOCAD 

 
 Work can be lost if the computercrashes. 

 Work could be corrupted by theviruses. 

 Work could behacked. 

 Time taken to learn how to use thesoftware. 

 Initial cost of buying a computer system ishigh. 

 Time and cost of trainingstaff. 

 Continual need for updating the software or operatingsystem. 

 CAD/CAM systems means less people need to beemployed. 

 
3.4 Benefits ofAUTOCAD 

 Quickly createsdesigns 

 Improved quality over handdrafting 

 Easilymodify 

 Moreaccuracy 

 Easy totransfer 

 Long timesave 
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3.5 Types of CADsoftware 

 
 2 Dimensional CAD (2DCAD) 

 3 Dimensional CAD (3DCAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3Dsurfaces. 

 Solid models. 

 
2 Dimensional CAD (2DCAD) 

 

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

 

3 Dimensional CAD (3DCAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

3D CAD -Dassults. 3D 

CAD quickly became popular because of enhanced visualcapability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

course, with the vast array of tools, professional training is needed to master these 

tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of the drawing 

2) Basic geometric commands depending upon the requirement 

3) Utilize basic editing commands 

4) File handling commands 

5) Text dimensioning commands 

 
4.1 Fix drawing units and limits of the drawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes and seconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits( ) 

 
Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 

 
Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

allow to draw the object outside the grid limits. 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon the requirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the command used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

Figure 4:8 array command 



22  

 

TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 

Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:0:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometryetc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings in AUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that are unnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 
 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X2.00 

D1 : 0.84 X2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X1.20 

VENTILATOR V : 0.76 X0.50 
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Figure 4:10:2first floor plan 
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Figure 4:100:3 second floor plan 
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Site engineer explaining about the plan of residential building 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 

drafting) software. Building plan, elevation and section for residential 

buildings was adopted by standard guidelines of building drawing and  

orientation (vaasthu) Planning and design of residential buildings was carried 

on by considering rules of working and approval drawings. Construction work 

and site location is visited for  two days. 
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ABSTRACT 

 In this internship we are dealing with PLANNING OF RESIDENTIAL AND 

COMMERCIAL BUILDING at SUDHA ARCHITECTS in Vijayawada. Typical 

work consists of planning, Consultants prepare the building plan according to the 

demand, economic status & taste of the owner and also the purpose of the building is 

to be built whether residential, commercial. 

The Planning of the building should be compatible with the surrounding structure & 

the weather sufficient air and sunlight should be allowed to healthy building 

environment. Code specifications, Quality checking and building bye laws and safety 

plan are followed for every element at the construction. 
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CHAPTER-1 

INTRODUCTION 

1.1.LOCATION OF THE SITE 

 One of the sites is located at Governor Peta, Near Vijaya Talkies, KarmikaPuram, 

Vijayawada, Andhra Pradesh-520002. 

 Another one is located at Christurajapuram, Near Bethel Church, Vijayawada, 

Andhra Pradesh-520010. 

 Another site is located at Mangalagiri, Guntur, Andhra Pradesh - 522502 

1.2.ABOUT THE BUILDINGS 

 The site at Governor Peta is constructed with G+3 building in which each floor 

consists of one flat. Each flat comprises of two bedrooms with attached bath 

rooms, hall, and kitchen and washarea. 

 Another site at Christurajapuram is constructed with only Ground floor and it 

consists of two flats. Each flat comprises of one bedroom, hall, and kitchen and 

Wash area with Bathrooms. 

 The site at Mangalagiri is constructed with only ground floor that includes one 

bed room, hall, kitchen and Wash area with bathrooms 
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1.3.SITE VISIT 

1.3.1.At Governor Peta, Vijayawada. 

 

Fig. 1.1 Site Visit at Governerpet 

1.3.2.At Christurajapuram, Vijayawada. 

Fig. 1.2 Site Visit at Cristurajupuram 

 

 



iii 

 

1.3.3.AtMangalagiri, Guntur 

 

Fig. 1.3 Site Visit at Mangalagiri 
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CHAPTER-2 

PLANNING PROCEDURE 

 

2.1 SITE VISIT 

 We have visited the above listed sites one on 16 May 2019, another one on 28 

May 2019. 

The Governor Peta site is observed in Business/Commercial area with high 

volume of traffic and Insufficient Setbacks for the visited Building. The Purose of the 

site visit was to take the existed dimensions of the building and do the further process 

for the BPS. 

The Christurajapuram site is observed in Mass area with bulk volume of 

houses constructed side by side. The visited building is not oriented with the Vastu. So 

the Purpose for the site visit was to take the existed Line Drawing of the structure and 

propose the Remodelling of structure in view of Vastu. 

The Mangalagiri site is situated beside National Highway 5 in a village 

atmosphere. The purpose of the site visit was to take the available land and propose 

the construction of the building. 

 

2.2 MEASUREMENT OF SITE DIMENSIONS 

 The Measurements of Both the sites were taken by actual visit of the site. The 

Outer to outer and Inner to inner Dimensions were taken with good accuracy. The 

obtained measurements were cross checked for Correctness. 

 

2.3  DRAWING OF EXISTED PLAN 
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The Line Drawings of the Existed Plan at Governor Peta and Christurajapuram 

were taken with proper Dimensions. The Detailed Line Drawings of both Existedplans 

of the sites visited were shown below in Fig.3 and Fig.4 Respectively. 

Fig. 2.1 Existed plan drawing at Governer petaFig. 

2.2 Existed plan drawing at Cristurajupuram 
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2.4  2D  DRAWING  IN AUTO CAD 

With reference to the Line Drawing of Existed plans at the proposed  sites we 

have Drawn 2D Drawing with the help of AUTO CAD. The Detailed Drawings of 

completed Drawings are shown below in Fig. 6 and Fig. 7 respectively.  

 

Fig. 2.3 AUTO CAD Drawing of Governerpeta Site 
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Fig.7 AUTO CAD drawing of Cristurajupuram Site 

 

2.5 CHECK FOR CRDA RECOMMENDATIONS 

There are Various Recommendations given by  the CRDA. Some of the 

ADMINISTRATION AND URBAN DEVELOPMENT (M) DEPARTMENT 
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City Level Infrastructure Impact Fees 

S. 

No. 

 

 

 

Areas 

Use of the building, No. of floors, and rate in Rs. Per sq. m of built 

uparea 

Residential use 

Other than Residential 

&Industrial uses 

From 6th 

floor 

To 9th 

floor 

From 

10thfloor 

To17th 

floor 

 

Above 17th 

floor 

From 6th 

floor 

To 9th 

floor 

From 

10thfloor 

To17th 

floor 

 

Above 17th 

floor 

(A) (B) (C) (D) (E) (F) (G) (H) 

1 

GVMC 

500 1000 2000 1000 2000 3000 VMC 

GMC 

2 
Other Municipal 

Corporations 
500 1000 2000 800 1500 2000 

3 

Selection Grade 

Municipalities 

250 400 800 500 1000 1500 
Special Grade 

Municipalities 

4 
OtherMunicipalitie

s 200 300 500 300 500 1000 
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Gram Panchayats 

falling 

inDevelopment 

Authorities 

Gram Panchayats 

falling in 

MasterPlan 

areasnotifiedunde

r APTP Act, 1920 

Table 1 

NOTE: 

(1) For the first five floors of the building (excluding stilt floor) there will be 

no levy of City Level Infrastructure ImpactFee. 

(2) In case of Multiplex Complex, the rates given in the Multiplex Complex 

Rules shall beapplicable. 

(3) The Government may revise the above rates from time totime. 

(4) The above rates shall not be applicable for Government Departments and 

Public Agencies like Development Authority, Andhra PradeshIndustrial 

Minimum Size, Width and Height of different components of 

residentialpremises 

S. 

No 

. 

Components 

of Building 

Minimum Requirement for 

a Dwelling Unit up to 

50sq.m 

Minimum Requirement for a 

Dwelling Unit above 50sq.m 

Area 

(sq. m) 

Width 

(m) 

Height 

(m) 

Area 

(sq. m) 

Width 

(m) 

Height 

(m) 
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(A) (B) (C) (D) (E) (F) (G) (H) 

1 Habitable 

Rooms 

7.5 2.1 2.75 9.5 2.4 2.75 

2 Kitchen 3.3 1.8 2.75 4.5 1.8 2.75 

3 Pantry - - - 3.0 1.4 2.75 

4 Kitchen with 

Dining area 

7.5 2.1 2.75 7.5 2.1 2.75 

5 Bathroom 1.2 1.0 2.2 1.8 1.2 2.2 

6 WC 1.0 0.9 2.2 1.2 0.9 2.2 

7 Combined 

Bath & WC 

1.8 1.0 2.2 2.8 1.2 2.2 

8 Door ways 

(Habitable 

rooms) 

- 0.9 2.1 - 0.9 2.1 

(Kitchen, 

Bath, WC) 

- 0.75 2.0 - 0.75 2.0 

9 Staircases - 1.0 - - 1.0 - 

10 Garage Two-wheeler garage: 1 x 2 m 18.0 3.0 2.4 

11 Store room Area and width of the store has no restriction, however 

Minimum Height has to be 2.20mt. If the area of the store is 

9.5sqm and above, the light and ventilation clause shall also 

apply. 

12 Projections Permitted within the plot boundary, up to 0.75 m width. No 
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portions of any projection whatsoever shall project outside 

the plot boundary. 

Table 2 

 

NOTE: 

1. Providedthat the minimum clear head way under any beam shall not be less 

than 2.4m. 

2. Maximum permissible height for building component mentioned above is 

4.8m. However if the architect desires that more height of any building component 

is necessary for the functional design even to the extent of double height (to be 

counted twice in FAR) in the project,  the same may be permitted subject to the 

overall permissible height  ofbuilding/structure. 

3. In case of group housing all open spaces provided either in interior or 

exterior shall be kept free from any erections thereon and shall open to the sky. 

Nothing except cornice, chhajja or weather shade (not more than 0.75m wide) 

shall overhang or project over the said open space so as to reduce the width to less 

than minimum required. Such projections shall not be allowed at height less than 

2.2m from the corresponding finished floorlevel. 

Number of Occupants per unit Exit width 

S. 

No. 

Occupancy Number of occupants 

Stairways Ramps Doors 

(A) (B) (C) (D) (E) 

1 Residential/Educational/Institutional 25 50 75 

2 Assembly 40 50 60 
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3 Business/Mercantile/Industrial/Storage 50 60 75 

4 Hazardous 25 30 40 

Table 3 

Minimum Width Provisions for Stairways 

S. 

No. 

Type of Building Minimum width 

for each stairway 

(m) 

(A) (B) (C) 

 

1 

 

Residential Non High Rise Buildings 

 

1.00 

 

2 

Other Residential Buildings e.g. Apartments, 

Hostels, Group Housing, Guest Houses, etc. 

 

1.25 

 

3 

 

Educational Buildings like Schools, Colleges 

 

1.50 

 

4 

All other buildings including Hotels, 

Nursing Homes etc. 

 

1.50 

 

5 

 

Institutional Buildings like Hospitals etc. 

 

2.00 

 

6 

Assembly Buildings like Auditoria, Theatres 

and Cinemas 

 

2.00 

Table 4 
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Minimum plot sizes: 

S. 

No. 

 

Category 

Minimum Plot Size (Sq. m) 

(A) (B) (C) 

1 Cinema Theatre/Convention Center/Game 

center/KalyanaMandapam/Marriage 

hall/Social clubs and amenities 

3000 

2 Educational Institution 

a Primary/Upper Primary School 2000 

b High School / Residential School 6000 

c Junior college 4000 

d Degree College 6000 

e Technical Educational Institution 10000 

3 Group Development Scheme 4000 

4 Hotel, Conference Hall 2000 

5 LPG Storages 500 

6 Multiplex Complex 3000 

7 Multi storey Car Parking 1000 

8 Nursing homes 300 

9 Office Buildings 500 
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10 Petrol pumps/Filling Stations 500 

11 R & D Lab 1500 

12 Row Type Housing / Row Type Shopping 

Precincts /Cluster Housing 

1000 

13  2000 

14 Others As per 

requiredstandards/asprescribedb

y CompetentAuthority 

Table 5 

Minimum widths: 

S. 

No. 

Type of Building Minimum width 

(m) 

(A) (B) (C) 

1 Individual Residential buildings 1.00 

2 Other Residential buildings, 

e.g. Hostels, Group Housing etc. 

1.25 

3 All Other Buildings including Hotels 1.50 

4 Assembly Buildings like Auditoria, Theatres 

and Cinemas 

2.00 

5 Hospital, Nursing Homes, etc. 2.40 

6 Ramps- Ramps 
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Table 6 

Minimum Setbacks and Height Permissible 

for applicability in all other building types 

refer CHAPTER-IX-2 [PROVISIONS FOR 

DIFFERENTLY 

&Gradients 

 ABLED, ELDERLY & CHILDREN]  

 

 

Sl. 

No. 

 

Plot Size 

(in Sqm) 

Above  

Up to 

 

 

Parki

ng 

provis

ion 

 

Height 

(in m) 

Permiss

ible 

Up to 

Building Line or Minimum Front 

Setback to be left (in m) 
Minimu

m 

setbacks 

on  

remainin

g sides 

(in m) 

Abutting Road Width 

Up 

to 

12 

m 

Above 

12m 

&upto 

18m 

Above 

18m 

&upto 

24m 

Above 

24m & 

up 

to30m 

Abo

ve 

30

m 

(A) (B) (C) (D) (E) (F) (G) (H) (I) (J) 

1 Less than 

50 

 7 1.5 1.5 3 3 3 - 

2 50-100 - 7 1.5 1.5 3 3 3 - 

10 1.5 1.5 3 3 3 0.5 

3 100 - 200 Stilt 

floo

r 

10 1.5 1.5 3 3 3 1.0 

 

4 

 

200 - 300 

Stilt 

floo

7 2 3 3 4 5 1.0 

10 2 3 3 5 6 1.5 
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r 

 

5 

 

300 - 400 

Stilt 

floo

r 

7 3 4 5 6 7.5 1.5 

12 3 4 5 6 7.5 2.0 

 

6 

 

400 - 500 

Stilt 

floo

r 

7 3 4 5 6 7.5 2.0 

12 3 4 5 6 7.5 2.5 

 

7 

 

* 500 - 750 

Stilt 

floo

r 

7 3 4 5 6 7.5 2.5 

12 3 4 5 6 7.5 3.0 

15 3 4 5 6 7.5 3.5 

  Stilt + 7 3 4 5 6 7.5 3.0 

8 750 - 1000 One 

Cellar 12 3 4 5 6 7.5 3.5 

15 3 4 5 6 7.5 4.0 

  floor 

  Stilt 7 3 4 5 6 7.5 3.5 

9 1000 - 

1500 

+

2 
12 3 4 5 6 7.5 4.0 

15 3 4 5 6 7.5 5.0 

  Cellar 

  floors 18** 3 4 5 6 7.5 6.0 

  Stilt + 7 3 4 5 6 7.5 4.0 

10 1500 - 

2500 

2 

Cellar 15 3 4 5 6 7.5 5.0 

18** 3 4 5 6 7.5 6.0 
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Table 7 

Minimum width of staircase for different types of high-rise buildings 

S. No. Types of Building Width (m) 

(A) (B) (C) 

1 Residential buildings (dwellings) 1.0 

2 Residential hotel buildings 1.5 

3 
Assembly buildings like auditorium, 

theatres and cinemas 

2.0 

4 Educational buildings up to 30m in height 1.5 

5 Institutional buildings like hospitals 2.0 

6 All other buildings 1.5 

Table 8 

  floors 

  Stilt + 7 3 4 5 6 7.5 5.0 

  2 or 

15 3 4 5 6 7.5 6.0 

11 Above 

2500 

more 

  Cellar 

18** 3 4 5 6 7.5 7.0 

  floors 
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Minimum all-round setbacks for a Multiplex Complex 

 

S. 

No. 

 

Height of the Building 

(m) 

 

Minimum front 

open space 

(m) 

Minimum open 

space 

onremaining 

sides 

(m ) 

(A) (B) (C) (D) 

1 Up to 15  

12 

6 

2 Above 15m & Up to 21m 7 

3 Above 21m & Up to 24m  8 

4 Above 24 m & up to 27m 9 

5 Above 27m & Up to 30m 10 

6 Above 30m & up to 35m 11 

7 Above 35m & Up to40m 12 

8 Above 40m & up to 45m 13 13 

9 Above 45m & up to 50m 14 14 

10 Above 50m 15 16 

Table 9 

2.6 CORRECTION OF PLAN 

The plan prepared will be corrected if it Deviates from the 
CRDARecommendations stated above. If not the further process will be takes place. 
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CHAPTER-3 

INSTRUMENTS USED FOR MEASUREMENTS 

 

 

 

 3.1 TAPE 

The Metallic Tape was used to Measure the Dimensions of the Structures 

presented at the visited Sites. 

 

3.2 COMPASS  

The basic type of compass was used to Identify and Indicate North Direction in 

the Drawing Plan. 
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CHAPTER-4 

SCHEMES USED IN PLANNING 

 

4.1 BUILDING PENALIZATION SCHEME (BPS) 

The BPS is a government introduced scheme used to Penalize the 

Unauthorized Buildings  

 

4.1.1.INTRODUCTION: 

AboutBuildingPenalizationScheme(BPS): 

The Andhra Pradesh Regulation and Penalization of unauthorized constructed 

buildings and buildings constructed in deviation of the Sanctioned Plan Rules, 2015 

The scheme is applicable in all 110 Urban Local Bodies including 13 

corporations, Urban Development Authorities and Capital Region Development 

Authority (except Notified Capital City Area villages) of thestate. 

4.1.2.ObjectivesofPresentBuildingPenalizationScheme: 

 To penalize the buildings constructed unauthorized and in deviation to sanctioned 

plan as on31.12.2014. 

 To penalize every building constructed unauthorized or in deviation of the 

sanctionedplan. 

 To bring all unauthorized constructions into planningfold. 

 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations or face stringent enforcementaction. 

4.1.3.AdvantagesofBuildingPenalizationScheme(BPS) 
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 The constructed building with deviations to sanctioned plan or totally 

unauthorized will get formal orders  of  regulation  which  will  remove  the  

uncertainty  and threat of demolition and will get the occupancy certificate which 

is mandatory as  per MunicipalLaws. 

 To bring all the unauthorized constructions into planning fold and to regulate the 

development in urbanareas. 

 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations made to the sanctionedplan. 

 To provide relief to several persons who have purchased buildings without any 

knowledge about the buildingregulations. 

4.1.4.Service Details of Building Penalization Scheme (BPS) 

Initial Payment 10,000/- 

 

 

 

 

DocumentsRequir

ed 

Sanctioned BuildingPlan* 

Ownership DocumentsAttested* 

Constructed Building Plans(Site Plan, Detailed Plan, Floor Plan, 

Section Plan, Elevation Plan) (in .drawing Format) * 

Basic Value of Site Per Sq. yard* 

Latest Property taxReceipt* 

IndemnityBond* 

One Photograph Showing Elevation* 

One Photograph Showing Roof Slab* 

Affidavit AsRequired 

Urban Land Ceiling Clearance Certificate* 

Undertaking for road Affected portion on Non Judicial Stamp 
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Paper* 

Structural Stability Certificate* 

NOC from Fire ServiceDepartment* 

NOC from Airport Authority ofIndia* 

 

4.1.5.Scope of Building Penalization Scheme (BPS) 

The scope of this document is to explain the Building Penalization Scheme 

(BPS) Application Process flow for end user usage. This document has been prepared 

based on the discussions held with the Officials of State Government of Andhra 

Pradesh and Internal Team. 
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4.2 WORK FLOWDIAGRAM: 

The following figure represents the flow of the New Registration 

Fig.4.1 Work Flow Diagram 

 

4.3.PROCEDURE FORREGISTRATION: 

4.3.1.BPSURL 

The Citizen visits Building Penalization Scheme (BPS) website for Registration. The 

URL is as follows: 

www.bps.ap.gov.in 

4.3.2.BPS HomeScreen 

The following figure displays the Home Page of BPS: 
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Figure 4.2: Home Page 

4.3.3.CitizenLogin: 

The Citizen has to Login using their own Credentials for applying Building 

Penalization Scheme. 

 

Figure 4.3: Citizen Login Page 

Note: 

After Entering the Username, Password &Captcha Image. Citizen should select on 

 

4.3.4.Citizen HomePage 

The following figure displays the citizen Home Page, after successful login using the 
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credentials. 

 

Figure 4.4: Citizen Home Page 

4.3.5.Selection ofApplication 

The citizen selects Application  BPS under Online Services. The following figure 

displays the Online Service menu: 

Figure 4.5: Selection of Application under Online Services 

4.3.6.BPS ApplicationForm 

The citizen has to fill the Application form as follows: 
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Figure 4.6: Application Form 

Note: 

The screen Indicates, the Citizen need to capture the entire Application Form details. 

ApplicantDetails 

 

 

 

 

 

The following figure displays the applicant details to be captured by citizen: 
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Figure 4.7:Applicant Details 

Note: The (*) marked fields are mandatory to capture in the Applicant Details. 

 

4.3.7.Building LocationDetails 

The following figure displays the citizen need to capture the Building Location details. 

Figure 4.8: Building Location Details 

Note: 

 Based on the Type of Location (Corporation, Municipality, UDA, CRDA), the 

fields will be vary (Change). 
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 For CRDA, UDA  Capture the fields: CRDA/UDA, District, Mandal, and 

Grampanchayat. 

The (*) marked fields are mandatory to capture in the Building LocationDetails. 

4.3.8.DetailsofSite&Building 

The citizen has to capture the Site & Building Details as follows: 

Figure 4.9: Details of Site & Building 

The (*) marked fields are mandatory to capture in the Details of Site & Building. 

Note: 

 

 

Figure 4.10:Permission of the Building Details 
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4.3.9.UploadDocuments 

The citizen has to Upload Documents as per the List as follows: 

 

Figure 4.11: Upload the Documents 

Note: 

The upload documents will be Changed based on the below mentioneddetails 

  



30  

 The Property Tax Receipt is before 31-12-1997

Receipt before31-12-  

 If the Height of the Building as on Site is More than 18 Meters, Need to Upload 

 

4.3.10.MakePayment 

The following figure explains the citizen has to Make Payment: 

 

Figure 4.12:Payment Confirmation 

4.3.11.Payment Gate WayProcess 

The citizen has to Make Payment through Payment Gateway, entering Bank details as 

follows: 

Figure 4.13:Payment Gateway 

Note: 
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By clicking the Make Payment button, the page is re-directed to the Payment Gateway 

(BankPage). 

Citizen has to select the respective Card(VISA/MasterCard). 

Figure 4.14 : Card Details 

Note: 

Expiry Date Details, Secure Code and Click Pay Now for Confirmation of the 

Payment. 
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4.3.12.Receipt 

The following figure represents the acknowledgement (Receipt) of the Building 

Penalization Scheme (BPS), which was applied by the Citizen. 

Figure 4.15 : Receipt 
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CHAPTER-5 

FINAL APPROVAL OF PROPOSED PLAN 

 

5.1 AUTHORIZATION BY LICENSED SURVEYOR 

 The completed plan was sent to Licensed Surveyor for getting the 

authorization to draft the plan online for municipal authority approval. 

 

5.2 DRAFTING OF PREPARED PLAN ONLINE 

 Once the Authorized Signature was obtained from Licensed Surveyor, the plan 

is Drafted online for Requesting the Approval by Municipal Authority. 

 

5.3 GETTING THE APPROVAL 

 The online Drafted plan will be Approved once the plan undergoes the General 

Procedure in the Municipal Authority. 

 

5.4 HANDOVER OF PLAN TO CLIENT 

 Once the plan got approval by Municipal Authority the Plan will be Handover 

to the Client after Appropriate formality in the Office. 

 

5.5 RECORD OF APPROVED PLANS 

 The approved plan photocopy  will be Recorded for future Reference.  
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CHAPTER-6 

CERTIFICATE 
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CHAPTER-7 

DIARY 

 

Day to Day work schedule (From 13th May to 12th June) 

13-05-2019:  Introduction to Work 

14-05-2019:  Unit conversions  & Documentation reading 

15-05-2019:  Documentation reading 

16-05-2019:Class takenon building rules and regulations as per municipalregulations  

17-05-2019:  Class taken on  building set backs  

18-05-2019:  Training on CAD software  

19-05-2019: Training on CAD software 

20-05-2019: Class  taken on Vasthu  sasthram topic   

21-05-2019: Class  taken on Vasthu  sasthram topic   

22-05-2019:  Class  taken on Building  estimation  

23-05-2019:  Class  taken on BPS  

24-05-2019:  Working on model residential plans in AUTO CAD(40yards to 90yards) 

25-05-2019:  Working on model residential plans in AUTO CAD(90yards to120yards) 

26-05-2019:  Working on model residential plans in AUTO CAD(120yard to 

140yards) 

27-05-2019: Visited to kanchikacherla  for vasthu purpose  for function hall 

28-05-2019: Working on BPS drawings  
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29-05-2019: Visited to Christurajupuram  for building plan approval  

30-05-2019: Working on BPS drawings  

31-05-2019: Visited to nakkal road for medical plan approval  

01-06-2019: Preparing plans in AUTO CAD  for previous visited sites  

02-06-2019: Visited to Governor pet for building plan approval 

03-06-2019: Visited to kedareswaeapeta , polyclinic road for medical plan approval 

04-06-2019:Observedthefoundationlayingofa3-StoriedBuilding,OppositeNavarang 

Theatre 

05-06-2019: Preparing plans in AUTO CAD  for previous visited sites 

06-06-2019: Visited a residential building, Mangalagiri 

07-06-2019: Prepared G+1 plan for the building, Mangalagiri  

08-06-2019: Applied for the plan approval in Vijayawada Muncipal Authority  

09-06-2019: Preparing plans in AUTO CAD  for previous visited sites 

10-06-2019: Exposed to Building Penalization Scheme  

11-06-2019: Working on BPS drawings 

12-06-2019: Worked on CAD software 

13-06-2019: Worked on CAD software 
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CHAPTER-8 

CONCLUSIONS 

 

 It was a good learning experience at SUDHA ARCHITECTS for four weeks 

internship at VIJAYAWADA. 

 I gained a lot of insight regarding the site plan preparation with reference to basic 

Vastu. 

 I got to know various CRDA recommendations and building penalization 

schemes.  

 I got good experience in dealing with various kinds of people. 

 I have obtained  a lot of confidence in dealing with different clients. 

 I hope this experience will surely help me in my future for shaping my career. 

 I would like to thank my supervisors Ms. UMA and Ms. TEJA SRI for helping me 

with all the building planning and drawings and seeing me to go through the 

internship in an effective manner. 
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ABSTRACT 
 

Residential building is one in which people reside permanently  or  for  a  considerable time. A  

residential building  is  defined  as  the  building which provides morethan half of its floor area 

for dwelling purposes. In other words, residential  building  provides  sleeping accommodation  

with  or  without  cooking  or  dining  or  both  facilities.2D drafting and drawing is the process  

of  creating  and  editing  technical  drawings  as  well  as annotating designs. Drafters use 

computer-aided  design(CAD)  software  to  develop floor  plans,  building permit drawings, 

building inspection plans and landscaping layouts. CAD software for 2D drafting can be used 

to draft designs  more  quickly  and  with greater precision, withoutusing  stencils  and  technical  

drawing  with  texts, dimensions, leaders and tables. The work was carried on  planning  and  

design  of residential  buildings  using  available  software,  i.e.,   AUTOCAD  2D  drafting.   

The various facilities for the residential building were also planned and designed. 
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CHAPTER-1 

INTRODUCTION 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations and 

some details to provide a complete comprehensive idea of the building on one sheet. 

But modern working drawings are much more detailed. It is standard practice to isolate 

each view on a separate sheet with brief notes referring to standardized specification 

documents for more information. Understanding the layout and construction of a 

modern building requires a thorough knowledge of working drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of the 

problem. Objects in engineering are represented by a technical drawing (also called as 

drafting) that represents designs and specifications of the physical object and data 

relationships. Since a technical drawing is precise and communicates all information of 

the object clearly, it has to be precise. This is where CAD comes to the fore. CAD 

stands for Computer Aided Design. CAD is extensively used in the design of tools and 

equipment required in the manufacturing process as well as in the construction domain. 

CAD enables design engineers to layout and to develop their 

workonacomputerscreen,printandsaveitforfutureediting.CADisusedto 
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accomplish preliminary design and layouts, design details and calculations, creating 3D 

models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building or 

apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include hospital, 

sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and include 

office buildings, warehouses, and retail buildings. In urban locations, a commercial 

building may combine functions, such as offices on levels 2-10, with retail on floor1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of highly 

combustible or explosive materials or products which are liable to burn with extreme 

rapidly and/or which may produce poisonous elements for storage handling, acids or 

other liquids or chemicals producing flames, fumes and explosive, poisonous, irritant 

or corrosive gases processing of any material producing explosive mixtures of dust 

which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the number 

of family members, their ages and relationships, vary largely and thus requirements in 

accommodation vary from family to family and from one income group to another 

income group. Hence, no hard and fast rules for a particular standard of accommodation 

can be laid down. However, the units which are must for a residential building are the 

bedroom, kitchen, dining space, water closet, bath and a stair. In addition to these, a 

number of other units as pantry, dining room, study room, library room, recreation 

room, guest room, dressing room, store room, parlour (sitting room), verandah, prayer 

room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three major 

areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A well 

planned kitchen is always efficient and attractive. Health, comfort and happiness of the 

family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a small 

bedroom and 4m x 4m is relatively a comfortable one. 
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Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. A 

small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m shall 

be the biggest with a bath tub, wash-basin, geyser andshower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential component 

of coastal tropical houses. Any verandah protects the interior rooms from the sun and 

keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchenwindows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Maindoor MD 

Doors D 

D1 

1m x 2m 

0.91mx2m 

0.84m x2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A minimum 

of 600mm is the best from drainage or other considerations. It is a minimum of 900mm 

in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of the 

compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of theintersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to thesurroundings. 

(ii) To provide natural light and air to theinhabitants. 

(iii) To save the inhabitants from dust andsmoke. 

(iv) To save the inhabitants fromnoise. 

(v) To provide privacy to theinhabitants. 

(vi) To save the building from damages due torain. 

(vii) To save the inhabitants from the bad effects of the worstweather. 

(viii) To add beauty to thebuilding 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of higher 

importance were placed on North. Meditation or prayer room towards North- East 

[Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough lightthroughout the day. Cooking was done 

after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing them. 

The modifications and repetition work of these drawings are more time consuming. 

Hence, the popular alternative for manually prepared engineering drawings is the 

computer aided drawing. Computer aided drafting is the process of preparing of an 

object buildings on the screen of acomputer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing inminutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and changing 

scale of old drawingseasily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawingthem. 

e) Rotate or translate the objects in the drawing to anyposition. 

f) Produce better designs that are almost impossible to producemanually. 

g) Zoom in and zoom out any components of drawing or completedrawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting and 

design package which runs on a low cost, standard microcomputer bringing the benefits 

of a high performance CAD facility. AUTOCAD is a registered product of Autodesk, 

Inc. AUTOCAD is a computer-aided software drafting program. It is used for a number 

of applications like creating blueprints for buildings, bridges and computer chips to 

name a few. AUTOCAD is 2D and 3D computer aided drafting software application. It 

is commercial software. Since 1982 it was a desktop application. Since 2010, it is 

available as a mobile, web and cloud-based app and known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

CAD, which was written prior to Aut

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous CAD 

program worldwide. Before AUTOCAD was introduced, most commercial CAD 

operator working at a separate graphics terminal. Since 2010, AUTOCAD was released 

as a mobile and web app as well, marketed as AUTOCAD360. 

 
3.1.2 Operation of AUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry throughkeyboard. 

b) Through the top pull downmenu. 

c) Through the tool bars located in any portion of thescreen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its co-

ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on screen 

is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- ordinate 

system (WCS). 

3.2 AUTOCAD Features 

 
 Storage and accessibility 

 3D view 

 Revisions andmodifications 
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 Speed 

 accuracy 
 

Storage and accessibility: 
 

AUTOCAD files can be saved on a computer or achieved in any storage media. 

Software files occupy lesser storage space as compared storage space required for 

keeping manually drafted paper drawings. Paper drawings also need care and protection 

from loss or damage due to floods, fires or other calamities .The software files can also 

be stored on any cloud storage, from where they are easily accessible at any time, from 

anywhere provided there is an internetconnection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as effective 

and realistic as computer aided drawings. AUTOCAD help model 3D objects with 

colours, materials and/or textures applied to various surfaces making them vivid and 

easier for the user to visualize the endproduct. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple user-

wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand- 

drafted manual drawings, hence offering accuracy in all dimensions. 
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3.3 Advantages and Disadvantages ofAUTOCAD 

 
3.3.1 Advantages ofAUTOCAD 

 
 Reduced storagespace. 

 Corrections can be madeeasily. 

 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from thedrawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients tosee. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show theclient. 

 
3.3.2 Disadvantages ofAUTOCAD 

 
 Work can be lost if the computercrashes. 

 Work could be corrupted by theviruses. 

 Work could behacked. 

 Time taken to learn how to use thesoftware. 

 Initial cost of buying a computer system ishigh. 

 Time and cost of trainingstaff. 

 Continual need for updating the software or operatingsystem. 

 CAD/CAM systems means less people need to beemployed. 

 
3.4 Benefits ofAUTOCAD 

 Quickly createsdesigns 

 Improved quality over handdrafting 

 Easilymodify 

 Moreaccuracy 

 Easy totransfer 

 Long timesave 
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3.5 Types of CADsoftware 

 
 2 Dimensional CAD (2DCAD) 

 3 Dimensional CAD (3DCAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3Dsurfaces. 

 Solid models. 
 

2 Dimensional CAD (2DCAD) 
 

At that time, major automobile, aerospace and other engineering companies developed 

in-house tools to automate repetitive drafting requirements. 2D CAD relies on basic 

geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. These 

 

3 Dimensional CAD (3DCAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities improved, 

3D CAD has become an increasingly popular design tool. 3D CAD allows creation of 

3D images that are realistic. These images are called 3D models as they can be viewed 

and rotated in any direction  X, Y or Z. You can also display views from a 3D model, 

such as isometrics or perspectives, from any angle using 3D CAD. 3D CAD tools were 

-Dassults. 3D CAD quickly became 

popular because of enhanced visualcapability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). A 

e includes Solid Edge and Solid Works. Of 

course, with the vast array of tools, professional training is needed to master these tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly used 

as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of thedrawing 

2) Basic geometric commands depending upon therequirement 

3) Utilize basic editingcommands 

4) File handlingcommands 

5) Text dimensioningcommands 

 
4.1 Fix drawing units and limits of thedrawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes andseconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the drawing 

that one is about to use. It is like choosing the right size of drawing sheet for 

making drawing. The actual size of the drawing would have to be specified by 

using the key board. This would be achieved by using the limits command. 

Command:Limits( ) 

 
Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 

 
Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon therequirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the comman d used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

Figure 4:8 array command 
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TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 

Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:0:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometryetc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings inAUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that areunnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 
 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X2.00 

D1 : 0.84 X2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X1.20 

VENTILATOR V : 0.76 X0.50 
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Figure 4:10:2first floor plan 
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Figure 4:100:3 second floor plan 
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Site engineer explaining about the plan of residential building 
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Site engineer explaining about the plan of residential building 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D drafting) 

software. Building plan, elevation and section for residential buildings was adopted by 

standard guidelines of building drawing and  orientation(vaasthu) Planning and design 

of residential buildings was carried on by considering rules of working and approval 

drawings. Construction work and site location is visited for  twodays. 
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1. INTRODUCTION 

HEMADURGA REALTORS is one of the best consultant services for plans, estimates, and 

construction supervision building. Until date, the firm as successfully completed several 

buildings & apartment constructions in and Around Vijayawada. From the date of its 

incorporation to the present day, more and more families are repairing the benefits by owning a 

Home by becoming our esteemed customers. 

HEMADURGA REALTORS ENGINEERS is completed so many construction building 

works. It has 22 years experience in construction. 

HEMADURGA REALTORS have their main branch at Vijayawada in Andhra Pradesh. 

Ongoing project are at Kesarapalli (near Ganavaram). 

1.1 SITE LOCATION 

 

Figure1.1 Site Location 



2 

 

1.2 OUR INTERNSHIP PROJECT LAYOUT 

 
Figure 1.2 Layout 

2. WORKS PERFORMED AT SITE 

2.1 Centering 

It is the part of the form work which supports the horizontal surface is called centering. 

Centering is used to support slab bottom and beam bottom and water tanks etc., it can be done 

either in mild steel centering plates or ply wood. The form work gets used no of times for 

different buildings and therefore the regular maintenance is essential.  

 
Figure2.1a Centering 
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Figure 2.1b Top View of Centering 

2.2 Slab Reinforcement 

In slabs which are restrained along the edges and are not free to lift, cracks as shown below get 

developed at the corners because of the high torsion moment. We need to prevent such types of 

crack formations in the slab and thus reinforce these sections by providing reinforcement. These 

slab reinforcement are variously in 2 types. They are 

 

Figure 2.2a Complete Slab Reinforcement Work 
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One Way Slab 

One way slab is supported by beams on the two opposite sides to carry the load along one 

direction. The ratio of longer span (l) to shorter span (b) is equal or greater than 2. Consider as 

one way slab because this slab will bend in one direction in the direction along its shorter span. 

Due to huge difference in a length, load is not a transferred to the shorter beams. Main 

reinforcement is provided in shorter span and distribution reinforcement in a longer span. 

 

Figure 2.2b One Way Slab Reinforcement  

Two Way Slab 

Two way slab is supported by beams on all the four sides and the load are carried by the supports 

along both directions. In two way slab the ratio of longer span (l) to shorter span (b) is less than 2. 

In two way slab load will be carried in both the directions. So main reinforcement is provided in 

both directions for two way slab. 

 

Figure 2.2c Two Way Slab Reinforcement 
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2.3 Slab & Beams 

Slabs usually carry a uniformly distributed load and form the floor or roof of the building, and 

are designed to transfer the load to columns (basically the edges on which the slab rests), 

while beams are designed to resist flexural effects (bending) due to that load. 

 

Figure 2.3a Laying of Slab 

 

Figure 2.3b Top View of Laying Of Slab 
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2.4 Columns 

A column or pillar is a structural element that transmits, through top to bottom. Steel plays a 

main role in the column. Steel reinforced details follows as per plan of structural engineer, 20mm 

size aggregate used in concrete mixture. Vibrator is used for compaction. 

 

Figure 2.4a Constructed Columns 

2.5 Curing 

Any structure got strength with in curing period slab got 90% strength within 28 days curing 

plays a major role in construction activity. 

 

Figure 2.5a Curing 
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2.6 Cellar Plastering 

Plastering gives smooth finishing surface to wall for appearance. Prepare cement mortar (1:6) is 

to be provided to a thickness of 12 mm for inside and provide 20 mm for outside. 

 

Figure 2.6a Working of Cellar Plastering 

 

Figure 2.6b Completed of Cellar Plastering 
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2.7 Check List 

As we prepare the checklist for the constructed completed floors in the aspects of painting of 

single coating and  double coating, plumbing works, electric works etc., 

 

Figure 2.7a Prepared Checklist for Construction Completed Floors 

2.8 Wall Construction in Amenities Block 

In the internship they have give the plan of the wall in the amenities block and he said give the 

instructions to worker to construct that wall. We see that plan and understand correctly and give 

the clear instructions to the workers and we successfully completed that wall construction. 

 

Figure 2.8a Wall Plan 
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Figure 2.8b Execution of Wall Construction Based on Above Plan 

 

 

 

3. WORK EXECUTION AT SITE 

3.1 Sorting of Column Sizes 

In that apartment building there are different sizes of columns. For casting of those columns we 

have sorted that how many sizes of columns are there and identify the size of those columns with 
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Figure 3.1a Columns Plan 
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As we sorted the total no. of columns based on their sizes from the above plan (Figure 3.1a) 

 

Figure 3.1b Sorting of columns 
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3.2 Slab Reinforcement Checkup 

Before the laying the slab we have perform the reinforcement check with the help of the plan. 

When the reinforcement bars are missing we intimated to the workers then they provide that bars 

in that particular area.  

 

Figure 3.2a Checking of Slab Reinforcement from Plan  
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4. MATERIAL AND EQUIPMENTS 

4.1 MATERIALS 

At the construction site the following materials are used  

 Cement 

 Aggregate  

 Reinforcement bars 

Cement:  

The function of cement is to combine with water and to form cement paste. This paste first sets 

i.e., it becomes firms and then hardens due to chemical reaction, called hydration, between the 

cement the cement and water. On setting & hardening, the cement binds the aggregate together 

in a stone like hard mass & thus provides strength, durability and water-tighten to the concrete. 

Quality of cement is based on grade of cement. The grades of cement are as follows 

 33 Grades 

 43 Grades 

 53 Grades 

 At the site, Portland cement of 53 grades was used. 

 The initial setting time of cement is 40 minutes. 

 The final setting time of cement is less than 10 hrs 

Aggregate: 

Aggregates are two types 

 Fine aggregate  

 Coarse aggregate 



14 

 

Fine aggregate (sand): 

The aggregate, which pass through 4.75 mm, I.S. sieves and entirely retain on 75 micron sieve in 

known as fine aggregate. The functions of using fine aggregate in concrete mix are to fill up the 

voids existing in a coarse aggregate and to obtain a dense and strong concrete with less quantity 

of cement. In construction waste mostly one II-Grade sand preferable. 

Coarse aggregate: 

The aggregate, which passes through 75mm, IS. Sieve and entirely retain on 4.75 IS sieve is 

known as coarse aggregates. In construction site 2mm size of cone aggregates are most 

preferable. 

Reinforcement bars: 

The material that develops a good bond with concrete in order to increase its strength is called 

reinforcement. Steel bars are highly strong in tensile forces. 

4.2 EQUIPMENTS 

4.2.1 Needle Vibrator 

Needle vibrators are most commonly used vibrators for concrete. It consist of steel tube with one 

end closed and rounded having an eccentric vibrating element inside it. They are available in size 

varying from 40 to 100mm diameter. Frequency of vibration varies upto 15000rpm.  

 

Figure 4.2.1a Using of Needle Vibrator 
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4.2.2 Drum Concrete Mixer 

The mixer is drum type with an opening in one end. The material used to make concrete 

(aggregates, sand, cement, water) are mixed inside the drum as the drum rotates. The mixer is 

filled and emptied by rotating it in clockwise and anti clockwise direction, tipping it (tilting) or 

opening it. They usually work at an angle of 15 degrees Celsius and discharge is facilitated by 

the same opening in the drum mixture. 

 

Figure 4.2.2a One end Drum Concrete Mixer 
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4.2.3 Vibrating Sand Sieving Machine 

Sand Sieving Machine is used to sieve sand for construction purposes. The sieving is a process 

by which fine particles are separated from bigger particles by using a sieving machine.  

 

Figure 4.2.3a Sieving of Sand 
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4.2.4 Plumb Bob 

A plumb bob, or plummet, is a weight, usually with a pointed tip on the bottom, suspended from 

a string and used as a vertical reference line, or plumb-line. It is a precursor to the spirit level and 

used to establish a vertical or horizontal datum.  

The plumb bob when suspended from a beam or a wall at a higher height can give you a vertical 

reference to where you need to place the other beam so that both the beams are parallel to each 

other. This is how we use the plumb bob. 

 

Figure 4.2.4a Plumb Bob  
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CONCLUSION:  

 Durability of a building depends mainly on proper construction process and proper use of 

materials.  

 As per my training, I have conclude that, during my training days I was familiar with the 

 

 It was a learning experience at HEMADURGA REALTORS at Kesarapalli. 

 I gained a lot of insight regarding almost every aspect of site. 

 I hope this experience will surely help me in my future and in shaping my career. 
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ABSTRACT 
 

Residential building is one in which people reside permanently or   for  a  considerable time. 

A residential building   is  defined  as  the  building which provides more than half of its floor 

area for dwelling purposes. In other words, residential  building  provides  sleeping 

accommodation  with  or  without  cooking  or  dining  or  both  facilities.2D drafting and 

drawing is the process  of  creating  and  editing  technical  drawings  as  well  as annotating 

designs. Drafters use computer-aided design(CAD)  software  to  develop floor  plans,  

building permit drawings, building inspection plans and landscaping layouts. CAD software 

for 2D drafting can be used to draft designs  more  quickly  and  with greater precision, 

without using  stencils  and  technical  drawing  with  texts, dimensions, leaders and tables. 

The work was carried on  planning  and  design  of residential  buildings  using  available  

software,  i.e.,   AUTOCAD  2D  drafting.   The various facilities for the residential building 

were also planned and designed. 
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CHAPTER-1 

INTRODUCTION 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their 

workonacomputerscreen,printandsaveitforfutureediting.CADisusedto 
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accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 
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Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser andshower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchenwindows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Maindoor MD 

Doors D 

D1 

1m x 2m 

0.91mx2m 

0.84m x2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of theintersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to thesurroundings. 

(ii) To provide natural light and air to theinhabitants. 

(iii) To save the inhabitants from dust andsmoke. 

(iv) To save the inhabitants fromnoise. 

(v) To provide privacy to theinhabitants. 

(vi) To save the building from damages due torain. 

(vii) To save the inhabitants from the bad effects of the worstweather. 

(viii) To add beauty to thebuilding 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North- 

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough lightthroughout the day. Cooking was 

done after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of acomputer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing inminutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawingseasily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawingthem. 

e) Rotate or translate the objects in the drawing to anyposition. 

f) Produce better designs that are almost impossible to producemanually. 

g) Zoom in and zoom out any components of drawing or completedrawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard microcomputer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD360. 

 
3.1.2 Operation of AUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry throughkeyboard. 

b) Through the top pull downmenu. 

c) Through the tool bars located in any portion of thescreen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- 

ordinate system (WCS). 

3.2 AUTOCAD Features 

 
 Storage and accessibility 

 3D view 

 Revisions andmodifications 
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 Speed 

 accuracy 

 
Storage and accessibility: 

 
AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internetconnection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the endproduct. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user-

you wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand- 

drafted manual drawings, hence offering accuracy in all dimensions. 
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3.3 Advantages and Disadvantages ofAUTOCAD 

 
3.3.1 Advantages ofAUTOCAD 

 
 Reduced storagespace. 

 Corrections can be madeeasily. 

 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from thedrawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients tosee. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show theclient. 

 
3.3.2 Disadvantages ofAUTOCAD 

 
 Work can be lost if the computercrashes. 

 Work could be corrupted by theviruses. 

 Work could behacked. 

 Time taken to learn how to use thesoftware. 

 Initial cost of buying a computer system ishigh. 

 Time and cost of trainingstaff. 

 Continual need for updating the software or operatingsystem. 

 CAD/CAM systems means less people need to beemployed. 

 
3.4 Benefits ofAUTOCAD 

 Quickly createsdesigns 

 Improved quality over handdrafting 

 Easilymodify 

 Moreaccuracy 

 Easy totransfer 

 Long timesave 



15  

3.5 Types of CADsoftware 

 
 2 Dimensional CAD (2DCAD) 

 3 Dimensional CAD (3DCAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3Dsurfaces. 

 Solid models. 

 
2 Dimensional CAD (2DCAD) 

 
2D CAD is 

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

 

3 Dimensional CAD (3DCAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

-Dassults. 3D 

CAD quickly became popular because of enhanced visualcapability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

f 

course, with the vast array of tools, professional training is needed to master these 

tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of thedrawing 

2) Basic geometric commands depending upon therequirement 

3) Utilize basic editingcommands 

4) File handlingcommands 

5) Text dimensioningcommands 

 
4.1 Fix drawing units and limits of thedrawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes andseconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits( ) 

 
Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 

 
Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon therequirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the comman d used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

Figure 4:8 array command 
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TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 

Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:0:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometryetc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings inAUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that areunnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 
 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X2.00 

D1 : 0.84 X2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X1.20 

VENTILATOR V : 0.76 X0.50 
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Figure 4:10:2first floor plan 
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Figure 4:100:3 second floor plan 
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Site engineer explaining about the plan of residential building 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 

drafting) software. Building plan, elevation and section for residential buildings was 

adopted by standard guidelines of building drawing and  orientation(vaasthu) 

Planning and design of residential buildings was carried on by considering rules of 

working and approval drawings. Construction work and site location is visited for  

twodays. 
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ABSTRACT 

An internship training was identified to undergo internship for period of 4weeks in 

the months of May and June 2019 to understand the sequence of construction 

THULLURU. The report consists of brief study and description of materials, and 

equipments used at the site for construction  by the T & R CONSTRUCTIONS 

Pvt.Ltd., activities for a 5 storied residential building 

 

The Project deals  with residential building consists of G+5 floors. It is residential 

building with both lift, stair case and other amenities. Supervisor and the site 

engineer had given the brief introduction about construction the project mainly 

deals with observation from the site execution work of the structure (Footings, 

Columns, beams, & slabs). Based on the orientation of floors, built up area had 

modified accordingly specifications quality checks and building bye laws and 

really healthy safety plan are followed throughout the life cycle of the project. 
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1. INTRODUCTION 

 

1.1 Location of the Site 

The site was located at opposite to Andhra Bank,Thullur,  Amaravati, 

Andhra Pradesh 522237. 

1.2 Work Area 

1. Studied various execution techniques. 

2. Worked in E-tabs environment. 

3. Accompanied with Senior Engineer for Site Inspection. 

4. Estimated  all the requirements and their quantities for G+5 Apartment. 

1.3 Introduction to IS Codes    

 As an Engineer one should have basic knowledge on IS Codes. In this 

internship I have studied the practical applications of IS 456:2000, IS 1343 and 

Code of Practice for Precast Concrete Construction 2003. 

1.4 Work in AutoCAD 

        Now-a-Days  E-tabs  is playing a crucial role in presenting a plan, elevation 

and 3D views of a construction. I had drawn a plan of G+5 Residential Apartment. 

 

 

 

 

 

1.5 Plan 



 

 

 



1. CONSTRUCTION MATERIALS 

 

2.1 CEMENT 

 Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2 .The grades are 

 33 grade 

 43 grade 

 53 grade 

 In this construction 53 grade of cement is using because of quick gaining of 

strength. 

2.2 READY MIX CONCRETE (RMC) 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps &Boom place 

etc. The concrete admixtures like plasticizers are used to maintain the workability 

of concrete & slump. 

S No Types of Concrete Slump 

1 Concrete for  slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100  

2.3 REINFORCEMENT 



 Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 415 grade steel bars like 6 

mm 8 mm(stirrups), 10 mm, 12 mm, were used in this construction. 

 

Fig 2.1  Steel Reinforcement 

2.4 TERMINOLOGY USED IN REINFORCEMENT 

2.4.1 BAR-BENDING-SCHEDULE 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in 

advance before cutting and bending of rebar. This schedule contains all details of 

size, shape and 

steel for total construction. 

 

2.4.2 STIRRUPS 

 These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement.  Both ends should be hooked more than 1350. 

 



  

 

Fig 2.2 Stirrups 

 

COVER BLOCKS 

These blocks are provided to prevent exposing of reinforcement to outside. These 

are divided blocks between reinforcement and Shuttering.      

               Structural element Cover to reinforcement (in mm) 

Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 



Retaining walls 25mm 

 

 

 

Fig 2.3 Covering Block 

 

2.4.3 MESH 

It is used to avoid the cracks between columns, walls and beams.                                                             



 

Fig 2.4 Mesh  

 

3. MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 



applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area.    

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration.  

    

 

3.2 WHEEL BARROW 

 Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 



multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. 

 

3.4 RMC TRANSIT MIXER 

A typical concrete mixer uses a revolving drum to mix the components. For 
smaller volume works, portable concrete mixers are often used so that the 



concrete can be made at the construction site, giving the workers ample time to use 
the concrete before it hardens. An alternative to a machine is mixing concrete by 
hand. 

                                        
Fig 3.4 RMC Transit mixer   

 

4. TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 



 4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 

                   

Fig 4.2 Mason line 

4.3 STEEL SQUARE 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

used for walls.  

 

4.4 PLUMB BOB 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 

 

Fig 4.3 Plumb Bob 



4.5 MEASURING TAPES AND RULES 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

 

 4.6 SHUTTERING PLATES 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates  

 

 

Fig 4.4 Shutter Plates 



4.7 PROP JACKS 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 

 

 

Fig 4.5 Prop Jacks 



                      5. QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

5.1 CEMENT CONSISTENCY TEST 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mound. 

Then only it is useful in construction. 

 

                                    Fig 5.1 Cement consistency test 

 

                                                                                                                                                                                        

5.2 INITIAL & FINAL SETTING TIME 

      Initial Setting Time means time period between water adding to the cement and 

cement starts losing its plasticity. And Final Setting Time means time period 



between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements &where the soil conditions are 

normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 

Quantity of Concrete in 
work(m3) 

No. of Samples 

1-5 6 

6 or Above 9 

 

 

Fig 5.2 Compressive testing machine 

5.4 BRICK STRENGTH & DIMENSIONS 



The minimum crushing strength of brick is 3.5N/ mm2. If it is less than 3.5 

N/ mm2, then it is not useful for construction purpose. And the dimensions of brick 

in the construction are 230mmx110mmx70mm and its shape should be purely 

rectangular with sharp edges. 

 

 

 

 

 

 

 

 

 

                                          

 

 

 

 

 

 

 

 

 

6. FORMWORK 



 Formwork: 

       Vertical or It is a temporary structure which is used as a mould to pour the 

Concrete. It is a horizontal arrangement made to keep concrete in position until it 

gains strength & shape. 

       The desired mould is prepared using steel or iron, and then formwork is fixed 

in position without any gaps to pour the concrete. 

 Shuttering: 

      It is a part of formwork, or you may call it as derivative of formwork. 

Shuttering is a vertical temporary arrangement which is arranged to bring Concrete 

in a desired shape. (Or)Formwork which supports vertical arrangement is known as 

shuttering. 

     In a technical point of view, Formwork for Columns, footings, retaining walls is 

called as a Shuttering. 

 

Fig 6.1 Shuttering 



 Centering: 

      Centering is a temporary arrangement & part of formwork which is arranged to 
support horizontal members. 

In a technical point of view, the formwork for floor beams & Slabs is called as a 
Centering. 

 

Fig 6.2 Centering 

 Staging: 

      Staging is a temporary member which is used to support formwork (either it 
may be for centering or shuttering). 

      It is done by props, jacks, H frames, cup lock system, wooden ballies, etc. 

(Refer below image for clear understanding) 

 

Fig 6.3 Staging  

 Scaffolding: 



Formwork is arranged to support the structural members, whereas 

scaffolding is provided as a workers platform around the building to work at 

heights, Scaffolding is a movable/fixed platform 

 

Fig 6.4 Scaffolding 

 

 Shuttering:  

Shuttering or form work is the term used for temporary timber, plywood, 

metal or other material used to provide support to wet concrete mix till it gets 

strength for self support. It provides supports to horizontal, vertical and inclined 

surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface.    

Generally there are three types of shuttering.  

 Steel Shuttering 

 Wooden Planks Shuttering 

 Temporary Brick Masonry Shuttering. 

 

 Deshuttering: 



Period depends upon the maturity of concrete. So first we've to understand 

about maturity of concrete.Maturity of concrete is defined as the product of the 

time of curing and the atmospheric temperature when curing is done. 

Generally, deshuttering period of different parts for Indian conditions as 

per IS456 are given below- 

Conditions: 

 OPC cement is used. 

 Proper curing is done 

 Ambient temperature should not fall below 15 degree calcius. 

 Deshuttering-period: 

 For columns, walls, vertical formworks : 16-24 hrs 

 Soffit formwork to slabs : 3 days (props to be re fixed after removal) 

 Soffit to beams props : 7 days props to re fix after removal. 

 Props to slab Spanning up to 4.50m: 7 days 

 Props to slab Spanning over 4.50m: 14 days 

 Footing: 16-24 hours 

    It might vary with temperature, loading, type of cement used. So it is often based 

on experience and knowledge of a Civil Engineer. 

 

 

 

 

                               

7. SLAB REINFORCEMENT 



Slabs are plane structural members whose thickness is small as compared to 

its length and breadth. Slabs are most frequently used as roof coverings and floors 

in various shapes such as square, rectangular, circular, triangular etc, in building. 

Slabs supports mainly transverse loads and transfers them to the supports by 

bending action in one or more directions. Beams or walls are the common supports 

for the slabs. 

Types of Slabs: 

Depending up on the ratio of longer span to short span(ly/lx) the slabs are 

classified in to: 

 One way slab 

 Two way slab 

 One way slab 

Slabs which are supported on all four edges and the ration of longer span to 

the shorter span (ly/lx) are greater than 2 are called as one way slabs. One way 

slabs bends in one direction .i.e. along the shorter span and hence span and hence it 

needs main reinforcement in one 

Direction only (along the shorter span) to resist one way bending however 

minimum Reinforcement known as distribution steel is provided along the longer 

span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 

 

 

 Two way slab 



       When the slabs are supported on all the four edges and the ratio of 

longer span to the shorter span (ly/lx) is less than or equal to 2, the slabs are 

likely to bend along the two spans and such slabs are called as two way 

slabs. The load is transferred in both the direction to the four supporting 

edges and hence main reinforcement has to be designed in both directions to 

resist two way bending. 

General Design Requirements for slabs as per IS 456:2000 

 

Fig 7.1 Slab reinforcement 

 

 Main bars: 

The purpose of the main bar is to transfer the bending load developed at the 

bottom of the slab to the beams. It is provide at the shorter span direction. Main 

reinforcement normally used at the bottom of the slab. 

 

 Distribution bars: 



         Distribution bars are used to resist the shear stress, cracks developed in 

the longer span. The distribution bars perpendicularly on top of the main 

bars. We use lesser dimension since it is only to resist the cracks developed 

due to shear stress on top of the slab. These are placed at the longer span 

direction 

 

 
 

 
Bar Bending schedule 

Sno. shape of Bar Dia of 
bars 

no of 
bars 

Total 
length 

Description 



mm Of bars 

1 

 

12 8 6.33 Longer Distribution Bar 

2 

 

12 9 4.83 Shorter Span Distribution Bar 

3 

 

16 22 4.94 Shorter Span Main Bar 

4 

 

12 22 5.03 Shorter Span Crancked Bar 

5 

 

16 11 6.44 Longer Span Main Bar 

6 

 

12 11 6.52 Longer Span Crancked Bar 

 

                                         

 

 

 

 

 

 

 

8. BRICK WORK 



Cement bed is laid at the bottom after water is sprinkled. The bed is checked 
for the same level from the slab. The bricks are kept side by side with spacing not 
exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 
together. The bricks should be at the same height and also in the straight line 
without any deviation. 

Types of bonds in brick masonry wall construction are classified based on 
laying and bonding style of bricks in walls. The bonds in brick masonry is 
developed by the mortar filling between layers of bricks and in grooves when 
bricks are laid adjacent to each other and in layers in walls.Mostly used material 
for bonds in brick masonry is cement mortar. Lime mortar and mud mortar are also 
used. 

The most commonly used types of bonds in brick masonry are: 
 Stretcher bond 
 Header bond 
 English bond 
 Flemish bond 
 Stretcher bond: 

Longer narrow face of the brick is called as stretcher as shown in the elevation of 
figure below. Stretcher bond, also called as running bond, is created when bricks 
are laid with only their stretchers showing, overlapping midway with the courses of 
bricks below and above. 

 

Fig 8.1 Header bond                                                       Fig 8.2 Stretcher bond             

Header is the shorter square face of the brick which measures 9cm x 9cm. Header 
bond is also known as heading bond. In header bonds, all bricks in each course are 
placed as headers on the faces of the walls. 



 

Fig 8.3 Header bond 

 English bond: 

English bond in brick masonry has one course of stretcher only and a course of 
header above it, i.e. it has two alternating courses of stretchers and headers. 
Headers are laid centered on the stretchers in course below and each alternate row 
is vertically aligned. 

 

Fig 8.4 English bond 

 

 Flemish bond: 



Flemish bond, also known as Dutch bond, is created by laying alternate headers 
and stretchers in a single course. The next course of brick is laid such that header 
lies in the middle of the stretcher in the course below, i.e. the alternate headers of 
each course are centered on the stretcher of course below. Every alternate course of 
Flemish bond starts with header at the corner. 

 

Fig 8.5 Flemish bond 

 

 

 

9. PLASTERING AND FINISHING 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 
After lowering the brick, the cement bed is laid and cement water is poured to 
make the surface soft and get good appearance. 



 
 Finishing of scudding 

The gap between the wall and the stone is filled with the cement and sand 
mixed with water. If this is not done there may be a loose appearance in the stone 
and it may leave the wall. 
  



10. WALL FINISHING 
1. Putty (2 coats)  
2. Prime (1 coat) 
3. Paint (2 coat ) 

 Putty Applying 

The wall is cleaned with sand paper to free the wall from loose sand or 
cement particles and other contaminants. No putty is mixed with water in required 
ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 
without any ups &downs. Then the second coat of putty is applied. After this coat 
is dry primer is applied to cover any other ups & downs. Now, paint is applied 
2coats to get a greater appearance. The thickness of putty is not greater than 2-
5mm. If any cracks then putty is not applied there. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11. CONCLUSION 
 

 It was wonderful learning experience at T & R CONSTUCTIONS Pvt,Ltd,. 
and consultants for four weeks internship at Thulluru. 

  I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at site.  

 I got experience about dealing the workers and working labour in site. 

 I got an awareness on the shuttering and deshuttering of columns and 
centering for slabs. 

 I gained lot of knowledge about the bar bending schedule by practical visited 
experience.  

 I hope this experience will surely help me in my future and also in shaping 
my career. 
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1. INTRODUCTION 
 

HEMADURGA REALTORS is one of the best consultant services for plans, estimates, and 

construction supervision building. Until date, the firm as successfully completed several 

buildings & apartment constructions in and Around Vijayawada. From the date of its 

incorporation to the present day, more and more families are repairing the benefits by owning a 

Home by becoming our esteemedcustomers. 

 
HEMADURGA REALTORS ENGINEERS is completed so many construction building 

works. It has 22 years experience in construction. 

 
HEMADURGA REALTORS have their main branch at Vijayawada in Andhra Pradesh. 

Ongoing project are at Kesarapalli (near Ganavaram). 

1.1 SITELOCATION 
 
 

 
Figure1.1 Site Location 
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1.2 OUR INTERNSHIP PROJECTLAYOUT 
 
 

Figure 1.2 Layout 

 
2. WORKS PERFORMED ATSITE 

2.1 Centering 

 
It is the part of the form work which supports the horizontal surface is called  centering. 

Centering is used to support slab bottom and beam bottom and water tanks etc., it can be done 

either in mild steel centering plates or ply wood. The form work gets used no of times for 

different buildings and therefore the regular maintenance isessential. 

 

Figure2.1a Centering 
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Figure 2.1b Top View of Centering 
 

2.2 SlabReinforcement 

 
In slabs which are restrained along the edges and are not free to lift, cracks as shown below get 

developed at the corners because of the high torsion moment. We need to prevent such types of 

crack formations in the slab and thus reinforce these sections by providing reinforcement. These 

slab reinforcement are variously in 2 types. They are 

 

Figure 2.2a Complete Slab Reinforcement Work 
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One Way Slab 

 
One way slab is supported by beams on the two opposite sides to carry the load along one 

direction. The ratio of longer span (l) to shorter span (b) is equal or greater than 2. Consider as 

one way slab because this slab will bend in one direction in the direction along its shorter span. 

Due to huge difference in a length, load is not a transferred to the shorter beams. Main 

reinforcement is provided in shorter span and distribution reinforcement in a longer span.  

 

Figure 2.2b One Way Slab Reinforcement 

 
Two Way Slab 

Two way slab is supported by beams on all the four sides and the load are carried by the supports 

along both directions. In two way slab the ratio of longer span (l) to shorter span (b) is less than 2. 

In two way slab load will be carried in both the directions. So main reinforcement is provided in 

both directions for two way slab. 

 

Figure 2.2c Two Way Slab Reinforcement 
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2.3 Slab &Beams 

 
Slabs usually carry a uniformly distributed load and form the floor or roof of the building, and 

are designed to transfer the load to columns (basically  the  edges  on  which  the slab rests), 

while beams are designed to resist flexural effects (bending) due to thatload. 

 

Figure 2.3a Laying of Slab 

 

 
Figure 2.3b Top View of Laying Of Slab 
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2.4 Columns 

 
A column or pillar is a structural element that transmits, through top to bottom. Steel plays a 

main role in the column. Steel reinforced details follows as per plan of structural engineer, 20mm 

size aggregate used in concrete mixture. Vibrator is used forcompaction. 

 

Figure 2.4a Constructed Columns 

 
2.5 Curing 

 
Any structure got strength with in curing period slab got 90% strength within 28 days curing 

plays a major role in construction activity. 

 

Figure 2.5a Curing 
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2.6 CellarPlastering 

 
Plastering gives smooth finishing surface to wall for appearance. Prepare cement mortar (1:6) is 

to be provided to a thickness of 12 mm for inside and provide 20 mm for outside. 

 

Figure 2.6a Working of Cellar Plastering 

 

Figure 2.6b Completed of Cellar Plastering 
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2.7 CheckList 

 
As we prepare the checklist for the constructed completed floors in the aspects of painting of 

single coating and double coating, plumbing works, electric works etc., 

 

Figure 2.7a Prepared Checklist for Construction Completed Floors 

 
2.8 Wall Construction in AmenitiesBlock 

In the internship they have give the plan of the wall in the amenities block and he said give the 

instructions to worker to construct that wall. We see that plan and understand correctly and give 

the clear instructions to the workers and we successfully completed that wall construction. 

 

Figure 2.8a Wall Plan 
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Figure 2.8b Execution of Wall Construction Based on Above Plan 
 
 
 
 
 
 
 
 
 

3. WORK EXECUTION ATSITE 

 
3.1 Sorting of ColumnSizes 

In that apartment building there are different sizes of columns. For casting of those columns we 

have sorted that how many sizes of columns are there and identify the size of those columns with 
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Figure 3.1a Columns Plan 
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As we sorted the total no. of columns based on their sizes from the above plan (Figure 3.1a) 
 
 

 
Figure 3.1b Sorting of columns 
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3.2 Slab ReinforcementCheckup 

 
Before the laying the slab we have perform the reinforcement check with the help of the plan. 

When the reinforcement bars are missing we intimated to the workers then they provide that bars 

in that particular area. 

 

 
Figure 3.2a Checking of Slab Reinforcement from Plan 
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4. MATERIAL ANDEQUIPMENTS 
 

4.1 MATERIALS 

 
At the construction site the following materials are used 

 
 Cement 

 
 Aggregate 

 
 Reinforcementbars 

 
Cement: 

 
The function of cement is to combine with water and to form cement paste. This paste first sets 

i.e., it becomes firms and then hardens due to chemical reaction, called hydration, between the 

cement the cement and water. On setting & hardening, the cement  binds the aggregate together 

in a stone like hard mass & thus provides strength, durability and water-tighten to the concrete. 

Quality of cement is based on grade of cement. The grades of cement are asfollows 

 

 33Grades

 
 43Grades

 
 53Grades

 
 At the site, Portland cement of 53 grades wasused.

 
 The initial setting time of cement is 40minutes.

 
 The final setting time of cement is less than 10hrs

 
Aggregate: 

 
Aggregates are two types 

 
 Fine aggregate

 
 Coarse aggregate
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Fine aggregate (sand): 

 
The aggregate, which pass through 4.75 mm, I.S. sieves and entirely retain on 75 micron sieve in 

known as fine aggregate. The functions of using fine aggregate in concrete mix are to fill up the 

voids existing in a coarse aggregate and to obtain a dense and strong concrete with less quantity 

of cement. In construction waste mostly one II-Grade sand preferable. 

 
Coarse aggregate: 

 
The aggregate, which passes through 75mm, IS. Sieve and entirely retain on 4.75 IS sieve is 

known as coarse aggregates. In construction site 2mm size of cone aggregates are most 

preferable. 

 
Reinforcement bars: 

 
The material that develops a good bond with concrete in order to increase its strength is called 

reinforcement. Steel bars are highly strong in tensile forces. 

 
4.2 EQUIPMENTS 

 
4.2.1 Needle Vibrator 

 
Needle vibrators are most commonly used vibrators for concrete. It consist of steel tube with one 

end closed and rounded having an eccentric vibrating element inside it. They are available in size 

varying from 40 to 100mm diameter. Frequency of vibration varies upto 15000rpm. 

 

 
Figure 4.2.1a Using of Needle Vibrator 
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4.2.2 Drum ConcreteMixer 

 
The mixer is drum type with an opening in one end. The material used to make concrete 

(aggregates, sand, cement, water) are mixed inside the drum as the drum rotates. The mixer is 

filled and emptied by rotating it in clockwise and anti clockwise direction, tipping it (tilting) or 

opening it. They usually work at an angle of 15 degrees Celsius and discharge is facilitated by 

the same opening in the drummixture. 

 

 
Figure 4.2.2a One end Drum Concrete Mixer 
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4.2.3 Vibrating Sand SievingMachine 

 
Sand Sieving Machine is used to sieve sand for construction purposes. The sieving is a process  

by which fine particles are separated from bigger particles by using a sievingmachine. 

 

 
Figure 4.2.3a Sieving of Sand 
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4.2.4 PlumbBob 

 
A plumb bob, or plummet, is a weight, usually with a pointed tip on the bottom, suspended from 

a string and used as a vertical reference line, or plumb-line. It is a precursor to the spirit level and 

used to establish a vertical or horizontaldatum. 

 
The plumb bob when suspended from a beam or a wall at a higher height can give you a vertical 

reference to where you need to place the other beam so that both the beams are parallel to each 

other. This is how we use the plumb bob. 

 

 
Figure 4.2.4a Plumb Bob 
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CONCLUSION: 
 

 Durability of a building depends mainly on proper construction process and proper use of 

materials. 

 
 As per my training, I have conclude that, during my training days I was familiar with the 

construction of C

 

 
 It was a learning experience at HEMADURGA REALTORS atKesarapalli. 

 
 I gained a lot of insight regarding almost every aspect ofsite. 

 
 I hope this experience will surely help me in my future and in shaping mycareer. 
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ABSTRACT 

An internship training was identified to undergo internship for period of 4weeks in 

the months of May and June 2019 to understand the sequence of construction, 

THULLURU. The report consists of brief study and description of materials, and 

equipments used at the site for construction  by the T & R CONSTRUCTIONS 

Pvt.Ltd., activities for a 5 storied residential building 

 

The Project deals with residential building consists of G+5 floors. It is residential 

building with both lift, stair case and other amenities. Supervisor and the site 

engineer had given the brief introduction about construction the project mainly 

deals with observation from the site execution work of the structure (Footings, 

Columns, beams, & slabs). Based on the orientation of floors, built up area had 

modified accordingly specifications quality checks and building bye laws and 

really healthy safety plan are followed throughout the life cycle of the project. 
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1. INTRODUCTION 

 

1.1 Location of the Site 

The site was located at opposite to Andhra Bank, Thullur,  Amaravati, 

Andhra Pradesh 522237. 

1.2 Work Area 

1. Studied various execution techniques. 

2. Worked in E-tabs environment. 

3. Accompanied with Senior Engineer for Site Inspection. 

4. Estimated  all the requirements and their quantities for G+5 Apartment. 

1.3 Introduction to IS Codes    

 As an Engineer one should have basic knowledge on IS Codes. In this 

internship I have studied the practical applications of IS 456:2000, IS 1343 and 

Code of Practice for Precast Concrete Construction 2003. 

1.4 Work in E-tabs 

        Now-a-Days E-tabs is playing a crucial role in presenting a plan, elevation 

and 3D views of a construction. I had drawn a plan of G+5 Residential Apartment. 

 

 

 

 

 

 



1.5 Plan 

 

 



 

1. CONSTRUCTION MATERIALS 

 

2.1 CEMENT 

 Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2 .The grades are 

 33 grade 

 43 grade 

 53 grade 

 In this construction 53 grade of cement is using because of quick gaining of 

strength. 

2.2 READY MIX CONCRETE (RMC) 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps &Boom place 

etc. The concrete admixtures like plasticizers are used to maintain the workability 

of concrete & slump. 

S No Types of Concrete Slump 

1 Concrete for  slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100  



2.3 REINFORCEMENT 

 Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 415 grade steel bars like 6 

mm 8 mm(stirrups), 10 mm, 12 mm, were used in this construction. 

 

Fig 2.1  Steel Reinforcement 

2.4 TERMINOLOGY USED IN REINFORCEMENT 

2.4.1 BAR-BENDING-SCHEDULE 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in 

advance before cutting and bending of rebar. This schedule contains all details of 

size, shape and dimension of 

steel for total construction. 

 

2.4.2 STIRRUPS 

 These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement.  Both ends should be hooked more than 1350. 



 

  

 

Fig 2.2 Stirrups 

 

COVER BLOCKS 

These blocks are provided to prevent exposing of reinforcement to outside. These 

are divided blocks between reinforcement and Shuttering.      

               Structural element Cover to reinforcement (in mm) 

Footings 50mm 

Columns 25mm 

Slabs 20mm 



Beams 20mm 

Retaining walls 25mm 

 

 

 

Fig 2.3 Covering Block 

 

2.4.3 MESH 

It is used to avoid the cracks between columns, walls and beams.                                                             



 

Fig 2.4 Mesh  

 

3. MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 



applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area.    

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration.  

    

 

3.2 WHEEL BARROW 

 Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 



multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. 

 

3.4 RMC TRANSIT MIXER 

A typical concrete mixer uses a revolving drum to mix the components. For 
smaller volume works, portable concrete mixers are often used so that the 



concrete can be made at the construction site, giving the workers ample time to use 
the concrete before it hardens. An alternative to a machine is mixing concrete by 
hand. 

                                        
Fig 3.4 RMC Transit mixer   

 

4. TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 



 4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 

                   

Fig 4.2 Mason line 

4.3 STEEL SQUARE 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

used for walls.  

 

4.4 PLUMB BOB 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 

 

Fig 4.3 Plumb Bob 



4.5 MEASURING TAPES AND RULES 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

 

 4.6 SHUTTERING PLATES 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates  

 

 

Fig 4.4 Shutter Plates 



4.7 PROP JACKS 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 

 

 

Fig 4.5 Prop Jacks 



                      5. QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

5.1 CEMENT CONSISTENCY TEST 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mound. 

Then only it is useful in construction. 

 

                                    Fig 5.1 Cement consistency test 

 

                                                                                                                                                                                        

5.2 INITIAL & FINAL SETTING TIME 

      Initial Setting Time means time period between water adding to the cement and 

cement starts losing its plasticity. And Final Setting Time means time period 



between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements &where the soil conditions are 

normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 

Quantity of Concrete in 
work(m3) 

No. of Samples 

1-5 6 

6 or Above 9 

 

 

Fig 5.2 Compressive testing machine 

5.4 BRICK STRENGTH & DIMENSIONS 



The minimum crushing strength of brick is 3.5N/ mm2. If it is less than 3.5 

N/ mm2, then it is not useful for construction purpose. And the dimensions of brick 

in the construction are 230mmx110mmx70mm and its shape should be purely 

rectangular with sharp edges. 

 

 

 

 

 

 

 

 

 

                                          

 

 

 

 

 

 

 

 

 

6. FORMWORK 



 Formwork: 

       Vertical or It is a temporary structure which is used as a mould to pour the 

Concrete. It is a horizontal arrangement made to keep concrete in position until it 

gains strength & shape. 

       The desired mould is prepared using steel or iron, and then formwork is fixed 

in position without any gaps to pour the concrete. 

 Shuttering: 

      It is a part of formwork, or you may call it as derivative of formwork. 

Shuttering is a vertical temporary arrangement which is arranged to bring Concrete 

in a desired shape. (Or)Formwork which supports vertical arrangement is known as 

shuttering. 

     In a technical point of view, Formwork for Columns, footings, retaining walls is 

called as a Shuttering. 

 

Fig 6.1 Shuttering 



 Centering: 

      Centering is a temporary arrangement & part of formwork which is arranged to 
support horizontal members. 

In a technical point of view, the formwork for floor beams & Slabs is called as a 
Centering. 

 

Fig 6.2 Centering 

 Staging: 

      Staging is a temporary member which is used to support formwork (either it 
may be for centering or shuttering). 

      It is done by props, jacks, H frames, cup lock system, wooden ballies, etc. 

(Refer below image for clear understanding) 

 

Fig 6.3 Staging  

 Scaffolding: 



Formwork is arranged to support the structural members, whereas 

scaffolding is provided as a workers platform around the building to work at 

heights, Scaffolding is a movable/fixed platform 

 

Fig 6.4 Scaffolding 

 

 Shuttering:  

Shuttering or form work is the term used for temporary timber, plywood, 

metal or other material used to provide support to wet concrete mix till it gets 

strength for self support. It provides supports to horizontal, vertical and inclined 

surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface.    

Generally there are three types of shuttering.  

 Steel Shuttering 

 Wooden Planks Shuttering 

 Temporary Brick Masonry Shuttering. 

 

 Deshuttering: 



Period depends upon the maturity of concrete. So first we've to understand 

about maturity of concrete.Maturity of concrete is defined as the product of the 

time of curing and the atmospheric temperature when curing is done. 

Generally, deshuttering period of different parts for Indian conditions as 

per IS456 are given below- 

Conditions: 

 OPC cement is used. 

 Proper curing is done 

 Ambient temperature should not fall below 15 degree calcius. 

 Deshuttering-period: 

 For columns, walls, vertical formworks : 16-24 hrs 

 Soffit formwork to slabs : 3 days (props to be re fixed after removal) 

 Soffit to beams props : 7 days props to re fix after removal. 

 Props to slab Spanning up to 4.50m: 7 days 

 Props to slab Spanning over 4.50m: 14 days 

 Footing: 16-24 hours 

    It might vary with temperature, loading, type of cement used. So it is often based 

on experience and knowledge of a Civil Engineer. 

 

 

 

 

                               

7. SLAB REINFORCEMENT 



Slabs are plane structural members whose thickness is small as compared to 

its length and breadth. Slabs are most frequently used as roof coverings and floors 

in various shapes such as square, rectangular, circular, triangular etc, in building. 

Slabs supports mainly transverse loads and transfers them to the supports by 

bending action in one or more directions. Beams or walls are the common supports 

for the slabs. 

Types of Slabs: 

Depending up on the ratio of longer span to short span(ly/lx) the slabs are 

classified in to: 

 One way slab 

 Two way slab 

 One way slab 

Slabs which are supported on all four edges and the ration of longer span to 

the shorter span (ly/lx) are greater than 2 are called as one way slabs. One way 

slabs bends in one direction .i.e. along the shorter span and hence span and hence it 

needs main reinforcement in one 

Direction only (along the shorter span) to resist one way bending however 

minimum Reinforcement known as distribution steel is provided along the longer 

span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 

 

 

 Two way slab 



       When the slabs are supported on all the four edges and the ratio of 

longer span to the shorter span (ly/lx) is less than or equal to 2, the slabs are 

likely to bend along the two spans and such slabs are called as two way 

slabs. The load is transferred in both the direction to the four supporting 

edges and hence main reinforcement has to be designed in both directions to 

resist two way bending. 

General Design Requirements for slabs as per IS 456:2000 

 

Fig 7.1 Slab reinforcement 

 

 Main bars: 

The purpose of the main bar is to transfer the bending load developed at the 

bottom of the slab to the beams. It is provide at the shorter span direction. Main 

reinforcement normally used at the bottom of the slab. 

 

 Distribution bars: 



         Distribution bars are used to resist the shear stress, cracks developed in 

the longer span. The distribution bars perpendicularly on top of the main 

bars. We use lesser dimension since it is only to resist the cracks developed 

due to shear stress on top of the slab. These are placed at the longer span 

direction 

 

 
 

 
Bar Bending schedule 

S.NO shape of Bar Dia of 
bars 

no of 
bars 

Total 
length 

Description 



mm Of bars 

1 

 

12 8 6.33 Longer Distribution Bar 

2 

 

12 9 4.83 Shorter Span Distribution Bar 

3 

 

16 22 4.94 Shorter Span Main Bar 

4 

 

12 22 5.03 Shorter Span Crancked Bar 

5 

 

16 11 6.44 Longer Span Main Bar 

6 

 

12 11 6.52 Longer Span Crancked Bar 

 

                                         

 

 

 

 

 

 

 

8. BRICK WORK 



Cement bed is laid at the bottom after water is sprinkled. The bed is checked 
for the same level from the slab. The bricks are kept side by side with spacing not 
exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 
together. The bricks should be at the same height and also in the straight line 
without any deviation. 

Types of bonds in brick masonry wall construction are classified based on 
laying and bonding style of bricks in walls. The bonds in brick masonry is 
developed by the mortar filling between layers of bricks and in grooves when 
bricks are laid adjacent to each other and in layers in walls.Mostly used material 
for bonds in brick masonry is cement mortar. Lime mortar and mud mortar are also 
used. 

The most commonly used types of bonds in brick masonry are: 
 Stretcher bond 
 Header bond 
 English bond 
 Flemish bond 
 Stretcher bond: 

Longer narrow face of the brick is called as stretcher as shown in the elevation of 
figure below. Stretcher bond, also called as running bond, is created when bricks 
are laid with only their stretchers showing, overlapping midway with the courses of 
bricks below and above. 

 

Fig 8.1 Header bond                                                       Fig 8.2 Stretcher bond             

Header is the shorter square face of the brick which measures 9cm x 9cm. Header 
bond is also known as heading bond. In header bonds, all bricks in each course are 
placed as headers on the faces of the walls. 



 

Fig 8.3 Header bond 

 English bond: 

English bond in brick masonry has one course of stretcher only and a course of 
header above it, i.e. it has two alternating courses of stretchers and headers. 
Headers are laid centered on the stretchers in course below and each alternate row 
is vertically aligned. 

 

Fig 8.4 English bond 

 

 Flemish bond: 



Flemish bond, also known as Dutch bond, is created by laying alternate headers 
and stretchers in a single course. The next course of brick is laid such that header 
lies in the middle of the stretcher in the course below, i.e. the alternate headers of 
each course are centered on the stretcher of course below. Every alternate course of 
Flemish bond starts with header at the corner. 

 

Fig 8.5 Flemish bond 

 

 

 

9. PLASTERING AND FINISHING 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 
After lowering the brick, the cement bed is laid and cement water is poured to 
make the surface soft and get good appearance. 



 
 Finishing of scudding 

The gap between the wall and the stone is filled with the cement and sand 
mixed with water. If this is not done there may be a loose appearance in the stone 
and it may leave the wall. 
  



10. WALL FINISHING 
1. Putty (2 coats)  
2. Prime (1 coat) 
3. Paint (2 coat ) 

 Putty Applying 

The wall is cleaned with sand paper to free the wall from loose sand or 
cement particles and other contaminants. No putty is mixed with water in required 
ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 
without any ups &downs. Then the second coat of putty is applied. After this coat 
is dry primer is applied to cover any other ups & downs. Now, paint is applied 
2coats to get a greater appearance. The thickness of putty is not greater than 2-
5mm. If any cracks then putty is not applied there. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11. CONCLUSION 
 

 It was wonderful learning experience at T & R CONSTUCTIONS Pvt,Ltd,. 
and consultants for four weeks internship at Thulluru. 

  I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at site.  

 I got experience about dealing the workers and working labour in site. 

 I got an awareness on the shuttering and deshuttering of columns and 
centering for slabs. 

 I gained lot of knowledge about the bar bending schedule by practical visited 
experience.  

 I hope this experience will surely help me in my future and also in shaping 
my career. 
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1. INTRODUCTION 

HEMADURGA REALTORS is one of the best consultant services for plans, estimates, and 

construction supervision building. Until date, the firm as successfully completed several 

buildings & apartment constructions in and Around Vijayawada. From the date of its 

incorporation to the present day, more and more families are repairing the benefits by owning a 

Home by becoming our esteemed customers. 

HEMADURGA REALTORS ENGINEERS is completed so many construction building 

works. It has 22 years experience in construction. 

HEMADURGA REALTORS have their main branch at Vijayawada in Andhra Pradesh. 

Ongoing project are at Kesarapalli (near Ganavaram). 

1.1 SITE LOCATION 

 

Figure1.1 Site Location 



2 

 

1.2 OUR INTERNSHIP PROJECT LAYOUT 

 
Figure 1.2 Layout 

2. WORKS PERFORMED AT SITE 

2.1 Centering 

It is the part of the form work which supports the horizontal surface is called centering. 

Centering is used to support slab bottom and beam bottom and water tanks etc., it can be done 

either in mild steel centering plates or ply wood. The form work gets used no of times for 

different buildings and therefore the regular maintenance is essential.  

 
Figure2.1a Centering 
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Figure 2.1b Top View of Centering 

2.2 Slab Reinforcement 

In slabs which are restrained along the edges and are not free to lift, cracks as shown below get 

developed at the corners because of the high torsion moment. We need to prevent such types of 

crack formations in the slab and thus reinforce these sections by providing reinforcement. These 

slab reinforcement are variously in 2 types. They are 

 

Figure 2.2a Complete Slab Reinforcement Work 



4 

 

One Way Slab 

One way slab is supported by beams on the two opposite sides to carry the load along one 

direction. The ratio of longer span (l) to shorter span (b) is equal or greater than 2. Consider as 

one way slab because this slab will bend in one direction in the direction along its shorter span. 

Due to huge difference in a length, load is not a transferred to the shorter beams. Main 

reinforcement is provided in shorter span and distribution reinforcement in a longer span. 

 

Figure 2.2b One Way Slab Reinforcement  

Two Way Slab 

Two way slab is supported by beams on all the four sides and the load are carried by the supports 

along both directions. In two way slab the ratio of longer span (l) to shorter span (b) is less than 2. 

In two way slab load will be carried in both the directions. So main reinforcement is provided in 

both directions for two way slab. 

 

Figure 2.2c Two Way Slab Reinforcement 
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2.3 Slab & Beams 

Slabs usually carry a uniformly distributed load and form the floor or roof of the building, and 

are designed to transfer the load to columns (basically the edges on which the slab rests), 

while beams are designed to resist flexural effects (bending) due to that load. 

 

Figure 2.3a Laying of Slab 

 

Figure 2.3b Top View of Laying Of Slab 
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2.4 Columns 

A column or pillar is a structural element that transmits, through top to bottom. Steel plays a 

main role in the column. Steel reinforced details follows as per plan of structural engineer, 20mm 

size aggregate used in concrete mixture. Vibrator is used for compaction. 

 

Figure 2.4a Constructed Columns 

2.5 Curing 

Any structure got strength with in curing period slab got 90% strength within 28 days curing 

plays a major role in construction activity. 

 

Figure 2.5a Curing 
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2.6 Cellar Plastering 

Plastering gives smooth finishing surface to wall for appearance. Prepare cement mortar (1:6) is 

to be provided to a thickness of 12 mm for inside and provide 20 mm for outside. 

 

Figure 2.6a Working of Cellar Plastering 

 

Figure 2.6b Completed of Cellar Plastering 
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2.7 Check List 

As we prepare the checklist for the constructed completed floors in the aspects of painting of 

single coating and  double coating, plumbing works, electric works etc., 

 

Figure 2.7a Prepared Checklist for Construction Completed Floors 

2.8 Wall Construction in Amenities Block 

In the internship they have give the plan of the wall in the amenities block and he said give the 

instructions to worker to construct that wall. We see that plan and understand correctly and give 

the clear instructions to the workers and we successfully completed that wall construction. 

 

Figure 2.8a Wall Plan 
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Figure 2.8b Execution of Wall Construction Based on Above Plan 

 

 

 

3. WORK EXECUTION AT SITE 

3.1 Sorting of Column Sizes 

In that apartment building there are different sizes of columns. For casting of those columns we 

have sorted that how many sizes of columns are there and identify the size of those columns with 
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Figure 3.1a Columns Plan 
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As we sorted the total no. of columns based on their sizes from the above plan (Figure 3.1a) 

 

Figure 3.1b Sorting of columns 
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3.2 Slab Reinforcement Checkup 

Before the laying the slab we have perform the reinforcement check with the help of the plan. 

When the reinforcement bars are missing we intimated to the workers then they provide that bars 

in that particular area.  

 

Figure 3.2a Checking of Slab Reinforcement from Plan  
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4. MATERIAL AND EQUIPMENTS 

4.1 MATERIALS 

At the construction site the following materials are used  

 Cement 

 Aggregate  

 Reinforcement bars 

Cement:  

The function of cement is to combine with water and to form cement paste. This paste first sets 

i.e., it becomes firms and then hardens due to chemical reaction, called hydration, between the 

cement the cement and water. On setting & hardening, the cement binds the aggregate together 

in a stone like hard mass & thus provides strength, durability and water-tighten to the concrete. 

Quality of cement is based on grade of cement. The grades of cement are as follows 

 33 Grades 

 43 Grades 

 53 Grades 

 At the site, Portland cement of 53 grades was used. 

 The initial setting time of cement is 40 minutes. 

 The final setting time of cement is less than 10 hrs 

Aggregate: 

Aggregates are two types 

 Fine aggregate  

 Coarse aggregate 
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Fine aggregate (sand): 

The aggregate, which pass through 4.75 mm, I.S. sieves and entirely retain on 75 micron sieve in 

known as fine aggregate. The functions of using fine aggregate in concrete mix are to fill up the 

voids existing in a coarse aggregate and to obtain a dense and strong concrete with less quantity 

of cement. In construction waste mostly one II-Grade sand preferable. 

Coarse aggregate: 

The aggregate, which passes through 75mm, IS. Sieve and entirely retain on 4.75 IS sieve is 

known as coarse aggregates. In construction site 2mm size of cone aggregates are most 

preferable. 

Reinforcement bars: 

The material that develops a good bond with concrete in order to increase its strength is called 

reinforcement. Steel bars are highly strong in tensile forces. 

4.2 EQUIPMENTS 

4.2.1 Needle Vibrator 

Needle vibrators are most commonly used vibrators for concrete. It consist of steel tube with one 

end closed and rounded having an eccentric vibrating element inside it. They are available in size 

varying from 40 to 100mm diameter. Frequency of vibration varies upto 15000rpm.  

 

Figure 4.2.1a Using of Needle Vibrator 
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4.2.2 Drum Concrete Mixer 

The mixer is drum type with an opening in one end. The material used to make concrete 

(aggregates, sand, cement, water) are mixed inside the drum as the drum rotates. The mixer is 

filled and emptied by rotating it in clockwise and anti clockwise direction, tipping it (tilting) or 

opening it. They usually work at an angle of 15 degrees Celsius and discharge is facilitated by 

the same opening in the drum mixture. 

 

Figure 4.2.2a One end Drum Concrete Mixer 
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4.2.3 Vibrating Sand Sieving Machine 

Sand Sieving Machine is used to sieve sand for construction purposes. The sieving is a process 

by which fine particles are separated from bigger particles by using a sieving machine.  

 

Figure 4.2.3a Sieving of Sand 
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4.2.4 Plumb Bob 

A plumb bob, or plummet, is a weight, usually with a pointed tip on the bottom, suspended from 

a string and used as a vertical reference line, or plumb-line. It is a precursor to the spirit level and 

used to establish a vertical or horizontal datum.  

The plumb bob when suspended from a beam or a wall at a higher height can give you a vertical 

reference to where you need to place the other beam so that both the beams are parallel to each 

other. This is how we use the plumb bob. 

 

Figure 4.2.4a Plumb Bob  
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CONCLUSION:  

 Durability of a building depends mainly on proper construction process and proper use of 

materials.  

 As per my training, I have conclude that, during my training days I was familiar with the 

 

 It was a learning experience at HEMADURGA REALTORS at Kesarapalli. 

 I gained a lot of insight regarding almost every aspect of site. 

 I hope this experience will surely help me in my future and in shaping my career. 
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ABSTRACT  
  

  
           The Project deals with the construction of a 
(NH- with Pavement Quality Concrete surfacing by  INFRA 

 visakapatnam.  
  

            
  
           The construction of the NH-216 (From km 84\550 to km 124\200) has been 
assigned to SUDHARMA INFRA TECH PVT LIMITED, campground in 
PathaMajeru, Andrapadesh.  

  
            
  
             NH-216 is a National Highway in the state of Andrapradesh. It starts from 
NH-16 junction at kattipudi and passes through Kakinada, Amalapuram, Narsapur, 
Machilipatnam, Avanigadda, before it junctions NH-16 again at Ongole.  
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01-INTRODUCTION:  
  

1.1:Company:  
  1.11:Vision:  

 
 

1.12: Mission:  
To create a fair and courteous environment for clients, employees, vendors, as well as the 

society.  
  

1.2: Services:  
 Roads and Highways  

 Bridge construction  

 Urban Development  

 Major Earth work and Soil strengthening  

  

        1.3: About Company:  
 Sudharma Infratech Private Limited is a Private incorporated on 20 October 2008. It is 

classified as Non-govt company and is registered at Registrar of Companies, 
Vijayawada. Its authorized share capital is Rs. 4,00,00,000 and its paid up capital is Rs. 
2,51,99,970. It is inolved in Building of complete constructions or parts thereof; civil 
engineering.   

 The business of the company is being managed by Sri. R.V.V. Sudhakar and Sri 
G.S.B.B. Chowdary and in assistance with Mr. R Ravindranath Chowdary, Mr. N 
Mohan Murali and Smt. K Ratna Lalitha the directors of the Company and CEO Sri K 
V Ramana.  

 Prior to the incorporation of Sudharma Infratech Private Limited, all the Directors of the 
company are first generation Entrepreneurs having vast experience in execution of  Civil 
Works and they have been executed several  works in the name of M/s. Sri Dattatreya 
Constructions and Services Private Limited with adequate Post Graduates, Graduates 
and Diploma Personnel  in Civil Engineering.  The Dattatreya company has got  its own 
machinery like Excavators, Dumpers, Dozers, and Vibro rollers etc., for execution of 
civil works as well as transportation services.  

 Sri Dattatreya Constructions and Services Private Limited will undertake private works 
and Sudharma Infratech Private Limited is meant for Government works.  

 Sri Dattatreya Constructions and Services Private Limited has been undertaking the 
construction of civil works for M/s. Larsen & Toubro Limited, M/s. Tisco,  M/s. 
Kakinada Sea Ports, Gangavaram Ports and Krishnapatnam port.   The company has 
crossed 12 crores turnover.  
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      Location of project:  
                                                    

  
  

                                                       Fig-1: Location of work 

02-PAVEMENTS:  
   2.1-Introduction:  

 Pavement design is the major component in the road construction  

 Nearly one-third or one-half of the total cost of the construction , so careful consideration should taken 
in design of pavement.  

  

   2.2: Types of pavements:  

There are various type of pavements depending upon the materials used. A briefs 
description of all types is given here.  

  

   2.2.1: Flexible Pavement:  

Flexible pavement can be defined as the one consisting of a mixture of asphaltic or 
bituminous material and aggregates placed on a bed of compacted granular material of 
appropriate quality in layers over the sub grade. Water bound macadam roads and stabilized 
soil roads with or without asphaltic toppings are examples of flexible pavements.  
The design of flexible pavement is based on the principle that for a load of any magnitude, 
the intensity of a load diminishes as the load is transmitted downwards from the surface by 
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virtue of spreading over an increasingly larger area, by carrying it deep enough into the 
ground through successive layers of granular material.  

  
Thus for flexible pavement, there can be grading in the quality of materials used, 

the materials with high degree of strength is used at or near the surface. Thus the strength 
of subgrade primarily influences the thickness of the flexible pavement.  

  

   2.2.2: Rigid Pavement:  

Rigid pavements, though costly in initial investment, are cheap in long run because 
of low maintenance costs. There are various merits in the use of Rigid pavements (Concrete 
pavements) are summarized below:  

Bitumen is derived from petroleum crude, which is in short supply globally and the price 
of which has been rising steeply. India imports nearly 70% of the petroleum crude. The 
demand for bitumen in the coming years is likely to grow steeply, far outstripping the 
availability. Hence it will be in India's interest to explore alternative binders. Cement is 
available in sufficient quantity in India, and its availability in the future is also assured. Thus 
cement concrete roads should be the obvious choice in future road programmes.  

Besides the easy available of cement, concrete roads have a long life and are practically maintenance-
free.  

Another major advantage of concrete roads is the savings in fuel by commercial vehicles 
to an extent of 14-20%. The fuel savings themselves can support a large programme of 
concreting.  

Cement concrete roads save a substantial quantity of stone aggregates and this factor must be 
considered when a choice pavements is made,  

Concrete roads can withstand extreme weather conditions  wide ranging temperatures, heavy 
rainfall and water logging.  

Though cement concrete roads may cost slightly more than a flexible pavement initially, they 
are economical when whole-life-costing is considered.  

Reduction in the cost of concrete pavements can be brought about by developing semi- 
self-compacting concrete techniques and the use of closely spaced thin joints. R&D efforts 
should be initiated in this area.  

  

    

   

             2.2.3Semi Rigid Pavement:  
The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research work 
has been done in this direction. But the work in terms of real construction is not visible.  
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3.0-CONSTRUCTION OF PAVEMENT QUALITY CONCRETE 

ROAD  

3.1: Introduction:  
  

 PQC is used for the construction of concrete roads as a top layer. Grade of PQC is generally M40 
and having thickness of 300 mm.  

 It is designed as per IRC.15-2002.  

 generally designed for 
30 years.  

 It requires dowel bar for load transfer mechanism and tie bar to hold panels of slab.  

 It requires a layer of Dry lean concrete (DLC) as a base course over which pavement quality 
concrete slabs rest.  

                                                                                             
    

3.2:  CONSTITUENTS OF PAVEMENT QUALITY 
CONCRETE MIX  

  
1) Coarse aggregate (retained on 2.36mm sieve).  

2) Fine aggregate (passing 2.36mm sieve but retained on 75mm).  

3) Cement (passing 75mm)  

4) Copper slag  

5) Stone dust  

6) Admixtures  

  

    

    

    

    

    
   3.3: Pavement Quality Concrete Mix Design:  
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1 Using copper slag, a by-product of copper refineries, as a partial replacement of 
sand in the preparation of pavement quality concrete (PQC) and dry lean concrete 
(DLC) mixes.   

2 A control mix for PQC was prepared with 400 kg/m3 of ordinary Portland cement 
(OPC) and water  cement (w  c) ratio of 0.40. Other concrete mixtures were then 
prepared by substituting 20%, 40%, 60%, 80% and 100% copper slag in control 
mix.   

3 Workability and bleeding of green concrete, compressive strength, flexural 
strength at 7 and 28 days, drying shrinkage and abrasion resistance were measured 
for all the concrete mixtures.   

4 DLC mixtures were designed with 150 kg/m3 of OPC and different blends of stone 
dust with 20%, 40%, 60% and 80% copper slag as fine aggregate.   

5 DLC mixes were then prepared with different water contents with a view to find 
out the optimum water content for achieving maximum density, and 
corresponding compressive strength at 7 and 28 days for each blend of stone dust 
and copper slag.  

  
  
  
  

           3.4: DLC Mix:  

  

            3.4.1: Cement:  

           Any of the following types of cement may be used with prior 
approval of the Engineer:  

(i) Ordinary Portland Cement  IS :   269  

(ii) Portland Slag Cement  IS :   455  

(iii) Portland Poziolana Cement  IS: 1489  

If the subgrade is found to consist of soluble sulphates in a 
concentration more than 0.5 per cent, cement used shall be sulphate 
resistant and shall conform to IS: 6909,  

Cement to be used may preferably be obtained in bulk form. It shall 
be stored in accordance with stipulations contained in Clause 1014 
and shall be subjected to acceptance test prior to its immediate use.  



 

  
  

3.4.2: Aggregates:  
          Aggregates for lean concrete shall be natural material complying with IS: 383. The 
aggregates shall not be alkali reactive. The limits of deleterious materials shall not exceed 
the requirements set out in IS: 383. In case the Engineer considers that the aggregates are 
not free from din, the same may be washed and drained for at least 72 hours before 
batching, as directed by the Engineer.  

  

           3.4.3: Coarse aggregate:  
Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable pieces 
of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of the coarse aggregate 
shall he 25 mm.   
    

          3.4.4: Fine aggregate:  
        The fine aggregate shall consist of clean, natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft 
particles, clay, shale, loam, cemented particles, mica, organic and other foreign matter  

    

              AGGREGATE GRADATION FOR DRY LEAN 
CONCRETE  

  

 
 Sieve Designation  Percentage passing the  

sieve by weight  
 

 26.50 mm  100  
 19.00 mm  80-100  

9.50 mm  55-75 4.75 mm 
 35-60  

 600.00 micron  10-35  
          75.00 micron                    0-8  

 
      
  
  

3.4.5: Water:   
          Water used for mixing and curing of concrete shall be clean and free from 
injurious amounts of oil, salt, acid, vegetable matter or other substances harmful to 
the finished concrete. It shall meet the requirements stipulated in IS:456.  



  viii  

  
  
  

  vii 
3.5: PQC Mix:  

    
3.5.1: Cement:  
                Any of the following types of cement capable of   achieving the design 
strength may be used with prior approval of the Engineer, but the preference should 
be to use at least the 43 Grade or higher.  

(i)Ordinary Portland Cement, 33 Grade. IS : 269 (ii)Ordinary 
Portland Cement, 43 Grade IS : 8112,  

(iii)Ordinary Portland Cement, 53 Grade, IS : 12269.  
If the soil around has soluble salts like sulphates in excess of 0.5 per cent, the cement 
used shall be sulphate resistant and shall conform to IS: 12330.  
  
  

                
                  3.5.2: Admixtures:   
                             Admixtures conforming to IS:6925 and IS: 9103 shall  be permitted to improve 
workability of the concrete or extension of setting time, on satisfactory evidence that they will not 
have any adverse effect on the properties of concrete with respect to strength, volume change, 
durability and have no deleterious effect on steel bars. The particulars of the admixture and the 
quantity to be used, must be furnished to the Engineer in advance to obtain his approval before use. 
Satisfactory performance of the admixtures should be proved boih on the laboratory concrete trial 
mixes and in trial paving works. If air entraining admixture is used, the total quantity of air in 
airentrained concrete as a percentage of the volume of the mix shall be 5 ± 1.5 per cent for 25 mm 
nominal size aggregate.  
  
  
              3.5.3: Aggregates:  
                        Aggregates for pavement concrete sha ll be natural material complying with IS : 383 
but with a Los Angeles Abrasion Test result not more than 35 per cent The limits of deleterious 
materials shall not exceed the requirements set out in IS : 383.  
          The aggregates shall be free from chert, flint, chalcedony or other silica in a form that can react 
with the alkalies in the cement. In addition, the total chlorides content expressed as chloride ion 
content shall not exceed 0.06 per cent by weight and the total sulphate content expressed as sulphuric 
anhydride (S03) shall not exceed 0.25 per cent by weight.  
  
 3.5.4: Coarse aggregate:  
                     Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable 
pieces of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of coarse aggregate shall not 
exceed 25 mm for pavement concrete.  



  ix  

      Continuously graded or gap graded aggregates may be used, depending on the grading of the fine 
aggregate. No aggregate which has water absorption more than 2 per cent shall be used in the concrete 
mix.  
                    The aggregates shall be tested for soundness in accordance with IS : 2386 (Part-5). After 
5 cycles of testing the loss shall not be more than 12 per cent if sodium sulphate solution is used or 
18 per cent if magnesium sulphate solution is used.  
3.5.5: Fine aggregate:   
                   The fine aggregate shall consist of clean natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft particles, 
clay, shale, loam, cemented particles, mica and organic and other foreign matter. The fine aggregate 
shall not contain deleterious substances more than the following :  

Clay lumps 4.0 per cent  
 Coal and lignite  10 per cent  

Material pissing IS Sieve No. 75 micron 4.0 per cent  
  

3. 5.6: Water:   

           Water used for mixing and curing of concrete shall be clean and free from 
injurious amount of oil, sail, acid, vegetable matter or other substances harmful to the 
finished concrete. It shall meet the requirements stipulated in IS: 456.  

  

3.6: Mild steel bars for dowels and tie bars :  

                         These shall conform to the requirements of IS : 432, IS : 1139 and IS : 1786       
as relevant. The dowel bars shall conform to Grade S 240 and tie bars to Grade S 415 of I.S.  

    

Cross section of PQC road:  
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Fig-2: Cross section of PQC road  

  
4. 0-TESTS IN LABORATORY:  

4.1: Tests for cement:  

            4.1.1: Consistency of cement:  

Consistency is defined as the amount of water that can be added to cement to produce a plastic 
paste of cement and the ingredients of of concrete.  

The standard consistency of a cement paste is defined as that consistency which will permit 
the Vicat Plunger to penetrate to a point 5 to 7 mm from the bottom of the Vicat mould.  

APPARATUS:-  

1. Vicat apparatus conforming to IS: 5513  1976  
2. Balance, whose permissible variation at a load of 1000g should be +1.0g  
3. Gauging trowel conforming to IS: 10086  1982  

  

PROCEDURE:-  

1. Prepare a paste of weighed quantity of Cement with a weighed quantity of potable 
or distilled water, taking care that the time of gauging is not less than 3 minutes, nor more 



  xi  

than 5 min, and the gauging shall be completed before any sign of setting occurs. The 
gauging time shall be counted from the time of adding water to the dry cement until 
commencing to fill the mould. Fill the Vicat mould E with this paste, the mould resting 
upon a non-porous plate. After completely filling the mould,smoothen the surface of the 
paste, making it level with the top of the mould. The mould may be slightly shaken to expel 
the air.  

2. Place the test block in the mould, together with the non-porous resting plate, under 
the rod bearing the plunger; lower the plunger gently to touch the surface of the test block, 
and quickly release, allowing it to sink into the paste.This operation shah be carried out 
immediately after filling the mould.  

                                          
Fig-3: consistency of cement (vicat apparatus)  

3. Prepare trial pastes with varying percentages of water and test as described above 
until the amount of water necessary for making up the standard consistency as 
defined above is found.  

  
  
4. 1.2: Test for Initial and Final setting time:      Apparatus Required  

  

 Balance  

 Measuring cylinder  

 Stop watch  

 Glass plate  

 Enamel tray  

 Trowel  
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 Test Procedure  

    Initial Preparation  

1. Consistency test to be done before starting the test procedure to find out the water 
required to give the paste normal consistency (P).  

2. Take 400 g of cement and prepare a neat cement paste with 0.85P of water by weight 
of cement.  

3. Gauge time is kept between 3 to 5 minutes. Start the stop watch at the instant when 
the water is added to the cement. Record this time (T1).  

4. Fill the Vicat mould, resting on a glass plate, with the cement paste gauged as above. 
Fill the mould completely and smooth off the surface of the paste making it level with 
the top of the mould. The cement block thus prepared is called test block.  

                                   
Fig-4: Initial and final setting time apparatus  
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         Test for Initial Setting Time  

1. Place the test block confined in the mould and resting on the non-porous plate, under 
the rod bearing the needle.  

2. Lower the needle gently until it comes in contact with the surface of test block and 
quick release, allowing it to penetrate into the test block.  

3. In the beginning the needle completely pierces the test block. Repeat this procedure 
i.e. quickly releasing the needle after every 2 minutes till the needle fails to pierce the 
block for about 5 mm measured from the bottom of the mould. Note this time (T2).  

          Test for Final Setting Time  

1. For determining the final setting time, replace the needle of the V
the needle with an annular attachment.  

2. The cement is considered finally set when upon applying the final setting needle 
gently to the surface of the test block; the needle makes an impression thereon, while 
the attachment fails to do so. Record this time (T3).  

 4.2: Tests for Aggregate:  
4.2.1:Aggregate impact value test:  
  
With Respect to concrete aggregates,toughness is usually considered the resistance of the material to 
failure by impact.Several attempts to develop a method of test for aggregates impact value have been 
made.The most successful and known test is described below.  
  
APPARATUS:  
i) Impact testing machine conforming to IS: 2386 (Part IV) - 1963 ii) IS Sieves of sizes - 12.5mm, 
10mm and 2.36mm iii) A cylindrical metal measure of 75mm dia. and 50mm depth  
iv) A tamping rod of 10mm circular cross section and 230mm length, rounded at one end  

xiv 
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Fig-5: Impact test on aggregates 
PREPARATION OF  SAMPLE:  

  
i) The test sample should conform to the following grading:  

- Passing through 12.5mm IS Sieve 100%  
- Retention on 10mm IS Sieve 100%  

ii)The sample should be oven-dried for 4hrs. at a temperature of 100 to 110oC and 
cooled.  

iii) The measure should be about one-third full with the prepared aggregates and 
tamped with 25 strokes of the tamping rod.A further similar quantity of aggregates 

should be  
added and a further tamping of 25 strokes given. The measure should finally be filled to 
overflow, tamped 25 times and the surplus aggregates struck off, using a tamping rod as 
a straight edge. The net weight of the aggregates in the measure should be determined to 

the nearest gram (Weight 'A').  
  PROCEDURE  

  
i) The cup of the impact testing machine should be fixed firmly in position on the base of 
the machine and the whole of the test sample placed in it and compacted by 25 strokes of 

the tamping rod.  
ii)The hammer should be raised to 380mm above the upper surface of the aggregates in 

the cup and allowed to fall freely onto the aggregates. The test sample should be 
subjected to a total of 15 such blows, each being delivered at an interval of not less than 

one second.  
  
  
  

     REPORTING OF RESULTS  
  



 

i) The sample should be removed and sieved through a 2.36mm IS Sieve. The fraction 
passing through should be weighed (Weight 'B'). The fraction retained on the sieve 
should also be weighed (Weight 'C') and if the total weight (B+C) is less than the initial  



  xv 

weight (A) by more than one gram, the result should be discarded and a fresh test done.  
ii) The ratio of the weight of the fines formed to the total sample weight should be expressed 

as a percentage.  
      Aggregate impact value = B/A x 100%  

iii) Two such tests should be carried out and the mean of the results should be reported.  
..  

                 As per IS 283-1970 aggregate  impact value shall no exceed 45% by weight      
for aggregates used for concrete other than wearing surface and 30% for concrete of 
wearing surfaces (Run ways, Roads & Pavements)  

   
 4.2.2: Water absorption test of aggregates:  
  

    Water Absorption is the percent of water necessary to add to the aggregate to obtain saturated 
surface dry (SSD) condition.  

   This test determines the water absorption of coarse aggregates as per IS: 2386 (Part III)  
 1963.   

   
  

  APPARATUS:  
i) Wire basket - perforated, electroplated or plastic coated with wire hangers 

for suspending it from the balance  
ii) Water-tight container for suspending the basket  
iii) Dry soft absorbent cloth - 75cm x 45cm (2 nos.) iv) Shallow tray of 

minimum 650 sq.cm area  
v) Air-tight container of a capacity similar to the basket vi) 

Oven  
SAMPLE:  

A sample not less than 2000g should be used.  
  

  
    PROCEDURE  

  
i) The sample should be thoroughly washed to remove finer particles and dust, drained 

and then placed in the wire basket and immersed in distilled water at a temperature 
between 22 and 32oC.  

ii) After immersion, the entrapped air should be removed by lifting the basket and 
allowing it to drop 25 times in 25 seconds. The basket and sample should remain 
immersed for a period of 24 + ½ hrs. afterwards.  

iii) The basket and aggregates should then be removed from the water, allowed to 
drain for a few minutes, after which the aggregates should be gently emptied from the 
basket on to one of the dry clothes and gently surface-dried with the cloth, transferring it 
to a  
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second dry cloth when the first would remove no further moisture. The aggregates should 
be spread on the second cloth and exposed to the atmosphere away from direct sunlight till 
it appears to be completely surface-dry. The aggregates should be weighed (Weight  

'A').  
iv) The aggregates should then be placed in an oven at a temperature of 100 to 

110oC for 24hrs. It should then be removed from the oven, cooled and weighed (Weight 
'B').  

  
  

     REPORTING OF RESULTS  
  

Water absorption = (A  B)/B x 100%  
Two such tests should be done and the individual and mean results should be reported.  

  
4.2.3: Aggregate crushing value test:  

  
       Aggregate Crushing Value Test is for determining the aggregate crushing value of coarse 

aggregates.  
  

APPARATUS   
      i) Cylindrical measure and plunger ii) 

Compression testing machine  
iii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm  

  
  

            
  

Fig-7: compression testing machine  
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PROCEDURE  
i) The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven 
dried at a temperature of 100 to 110oC for 3 to 4hrs. ii) The cylinder of the apparatus is 
filled in 3 layers, each layer tamped with 25 strokes of a tamping rod. iii) The weight of 
aggregates is measured (Weight 'A'). iv) The surface of the aggregates is then levelled 
and the plunger inserted. The apparatus is then placed in the compression testing 
machine and loaded at a uniform rate so as to achieve 40t load in 10 minutes. After this, 
the load is released.  
v) The sample is then sieved through a 2.36mm IS Sieve and the fraction passing 
through the sieve is weighed (Weight 'B'). vi) Two tests should be conducted.  
  
REPORTING OF RESULTS  
               
Aggregate crushing value = B/A x 100%  
  
The result should be recorded to the first decimal place and the mean of the two 
results are reported.  

  
5.0: Pavement quality concrete construction:  
  
Pavement Quality Concrete is a concrete which is used now a days for most type of Road Contraction 
works. Generally it is designed in High Grade (M-35 to M-50) and designed for 32mm size 
aggregates and low slump.  
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Fig-7: pavement quality concrete construction  
  
5.1: Materials Required:-   
  
      The Following materials are required for Construction of PQC Road..  
Ordinary Portland cement (IS 269), Portland Pozzolana Cement (IS 459) & Portland Slag Cement (IS 
1489) Can be used for PQC.  
Crushed Aggregates with Max size 32mm can be used as per IS:383.  
Clean Coarse river sand to be used for PQC conforming to IS:383.  
Water conforming to IS:456-2000 to be used for PQC. In case of hot water concrete plant should have a 
arrangement for water cooling.  
Different types of admixtures conforming to IS:6925 & IS:9103 to be used for PQC.  

  
  

Fig-8: Silos(Concrete mixtures)  
  

5.2: Methods of Construction:  
  
There are two distinct ways of construction of cement concrete pavement:  
  

(a) Alternate Bay Method:  
In this method, the construction of cement concrete pavement is taken up in alternate bays; the bays 
left in the first instance are done after the concrete already laid gets hardened adequately-one week 
in the case of ordinary Portland cement and two to three days for rapid hardening cement.  
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(b) Continuous Method:  
In this method all the bays of one lane are laid continuously; however, construction joints are provided at the 

 
  

Alternate bay method is said to have the following advantages:  
(i) Availability of more working space for laying a bay of the slab.  
(ii) Joint-provision is considered to be easy.  
(iii)The bay laid earlier can stand the adjacent bay laid later.  

  
However, the method also has the following disadvantages:  
(i) More number of transverse joints.  
(ii) Rain water pooling in rainy season in the bays left to be laid in the second stage.  
(iii)Since no single lane is ready for traffic, the diversion of traffic during construction is a disincentive.  

  
Equipment has to be moved back and forth.  
Although provision of joints involves more work in the continuous method, this method is 
preferred because traffic diversion needs are minimal.  
         

5.3: Procedure:-  
  
For concrete road or rigid pavements, the concrete shall be laid in alternate panels to avoid development of 
shrinkage & thermal cracks.  
The base shall be sprayed with water to ensure no moisture is drawn from the concrete.  
If specified in the drawing, polythene sheet shall be spread on the entire area to limit the loss of 
moisture from the concrete. Polythene sheet of 125 micron (with Lap of 300mm) shall be overlapped 
at the junctions.  
In case continuous casting is desired, the same can be carried with saw cutting arrangement of the concrete 
pavement.  
Such pavement shall be cut to 1/3rd the depth at every 6m within 24 Hours after laying the concrete. Any 
deviation in this can result in irregular formation of cracks.  
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Fig-9: construction of DLC  

  
Fig-10: laying of PQC  
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5.4: Contraction & Expansion Joints:-  
  
A typical constriction joint consist of placing a stopper across the length & width without affecting 

All stoppers shall be applied with form release agents and removed as soon as concrete attains final 
set.  
The concrete surface shall be made rough by chipping the same with chisel immediately after deshuttering.  
For expansion joints, additional MS bar ( Dowel Bar ) shall be provided at half the depth of 
the pavement with 50 % of the length of the rod in the previous concrete & remaining in the 
next pour.  
Expansion joints of 25mm (or More)  width and half of depth of pavement  to be provided after required 
concrete length (as instructed in drawing or technical specifications) .  
Construction joints of 12mm to be provided after required length.  
One end of the MS bar shall be coated with grease & covered in plastic sleeve for easy movement. 
If required as per drawing, an expansion board made of bitumen impregnated fibre or polystyrene 
shall be placed at the expansion joint area.  
Tie bars as shown in drawing shall be inserted at the longitudinal joints where load transfer is minimal.  

                                    
Fig-11: expansion  joints  

  
  

5.5: Concreting:-  
  

 Concrete of minimum M-35 grade shall be used for laying the pavement.  

 Concrete shall start only after all arrangements for laying were in place including crack preventive 
measures & curing mechanism.  

 Concrete shall be differed in windy or rainy weather.  

 Necessary protective covers and its spreading mechanism without disturbing the texture shall be 
made available for every pour.  

 Concrete slump shall be controlled to 50mm & placement shall start from one end.  
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 Concrete shall be spread evenly & rough levelled using wooden screeds.  

 The levelled concrete shall be vibrated by surface mounted vibrators and finished to rough texture.  

 Slump should be 15 to 45mm for placing of this concrete.  

5.6: Curing:-  
  

 Curing of completed pavement shall start immediately after concrete final setting.  

 Initial curing shall be carried by covering the surface with wet hessian & latter by 
ponding  

  

  
Fig-12: curing  

  

         5.7: Joint Sealing:-  
             Joints to be sealed with bitumen sealant of Grade-A of IS-1834 in every expansion and   
construction joints.  
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Fig-13: joint sealing  

  
5.8: Testing:-  
  
 Cubes (For Compressive Strength) & Beams (For Flexural Strength)  to be taken for each 150 

cum of concrete .If the volume of concrete done in one day is less than 150 cum, still 6 cubes 
& 6 Beams to be taken.  

 These cubes & beams to be tested in 7 & 28 days of concreting and checked as per 
specifications.(Average strength of 3 cubes (28 days result) not to be less than Required 
Strength).  

 Core test shall be carried out in case of failure of Cube or Beams as per engineer in charge.  

                        



  xx 

Fig-14: compression testing machine  

                     
                                              Fig-15: compression  
  

      5.9: Advantages and disadvantages of PQC Roads:  
  

  

Advantages:  
(i) Rigid pavements have a high compressive strength, which tends to distribute the 

load over a relatively wide area of soil. There are several advantages of properly 
constructed rigid pavements   

(ii) Low maintenance costs  

(iii) Long life with extreme durability  

(iv) Load distribution over a wide area, decreasing base and sub grade requirements  

(v) High value as a base for future resurfacing with asphalt (vi)  Ability to be 

placed directly on poor soils (vii)   No damage from oils and greases.  

(viii) Strong edges  

  

  
Disadvantages:   
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i) High initial costs ii) Joints required for 
contraction and expansion iii) Generally rough 
riding quality iv) High repair cost  

6.0 - Soil stabilization:Soil Stabilization is the alteration of soils to enhance their 

physical properties. Stabilization can increase the shear strength of a soil and/or control the 
shrink-swell properties of a soil, thus improving the load bearing capacity of a subgrade to 
support pavements and foundations  

6.1: Soil Stabilization Methods with Different Materials  

Following are the various soil stabilization methods and materials:  

6.1.1: Soil Stabilization with Cement  

The soil stabilized with cement is known as soil cement. The cementing action is believed to be 
the result of chemical reactions of cement with siliceous soil during hydration reaction. The 
important factors affecting the soil-cement are nature of soil content, conditions of mixing, 
compaction, curing and admixtures used.  

The appropriate amounts of cement needed for different types of soils may be as follows:  

 Gravels  5 to 10%  

 Sands  7 to 12%  

 Silts  12 to 15%, and  

 Clays  12  20%  

The quantity of cement for a compressive strength of 25 to 30 kg/cm2 should normally be sufficient for 

tropical climate for soil stabilization.  

If the layer of soil having surface area of A (m2), thickness H (cm) and dry density rd (tonnes/m3), has 

to be stabilized with p percentage of cement by weight on the basis of dry soil, cement mixture will 

be  

  

and, the amount of cement required for soil stabilization is given by  

Amount of cement required, in tonnes =   
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Lime, calcium chloride, sodium carbonate, sodium sulphate and fly ash are some of the 

additives commonly used with cement for cement stabilization of soil  

  

6.1.2: Soil Stabilization using Lime  
Slaked lime is very effective in treating heavy plastic clayey soils. Lime may be 

used alone or in combination with cement, bitumen or fly ash. Sandy soils can also be 

stabilized with these combinations. Lime has been mainly used for stabilizing the road bases 

and the subgrade.  

Lime changes the nature of the adsorbed layer and provides pozzolanic action. 

Plasticity index of highly plastic soils are reduced by the addition of lime with soil. There is 

an increase in the optimum water content and a decrease in the maximum compacted density 

and he strength and durability of soil increases.  

Normally 2 to 8% of lime may be required for coarse grained soils and 5 to 8% of 

lime may be required for plastic soils. The amount of fly ash as admixture may vary from 8 to 

20% of the weight of the soil.  

  

                                         Fig-16: soil stabilization   
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5.2: ADVANTAGES AND DISADVANTAGES OF SOIL STABILIZATION   
Advantages   

 Reduce soil erosion  

 Increase recidue cover  

 Increase water infiltration into soil  

 Increase soil organic carbon  

 Improve soil physical property  

 Improve field trafficability  

 Recycle nutrients  

 Legumes fix nitrogen  

 Weed control  
 Increase population of beneficial insects  

  

DISADVANTAGES  

 Must be planned when time (labor) is limited  

 Additional costs (planting and killing)  

 Reduce soil moisture   

 May increase pest population  

 May increase risks of diseases  

  
 7.0 CONCLUSION  
  

 It was wonderful learning experience at SUDHARMA INFRA TECH PVT LIMITED and 
consultants for four weeks internship at LANKAPALLI.  

 I gained a lot of insight regarding almost every aspect of site. I was given exposure in almost all 
the departments at sight.  

 I got experience about dealing the workers in sight.  

 I gained a lot of knowledge about the laying of PQC, DLC and arrangement of dowel bars.  
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 I hope this experience will surely help me in my future and also in shaping my career.  
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1. INTRODUCTION 
 

HEMADURGA REALTORS is one of the best consultant services for plans, estimates, and 

construction supervision building. Until date, the firm as successfully completed several 

buildings & apartment constructions in and Around Vijayawada. From the date of its 

incorporation to the present day, more and more families are repairing the benefits by owning a 

Home by becoming our esteemedcustomers. 

 
HEMADURGA REALTORS ENGINEERS is completed so many construction building 

works. It has 22 years experience in construction. 

 
HEMADURGA REALTORS have their main branch at Vijayawada in Andhra Pradesh. 

Ongoing project are at Kesarapalli (near Ganavaram). 

1.1 SITELOCATION 
 
 

 
Figure1.1 Site Location 
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1.2 OUR INTERNSHIP PROJECTLAYOUT 
 
 

Figure 1.2 Layout 

 
2. WORKS PERFORMED ATSITE 

2.1 Centering 

 
It is the part of the form work which supports the horizontal surface is called  centering. 

Centering is used to support slab bottom and beam bottom and water tanks etc., it can be done 

either in mild steel centering plates or ply wood. The form work gets used no of times for 

different buildings and therefore the regular maintenance isessential. 

 

Figure2.1a Centering 
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Figure 2.1b Top View of Centering 
 

2.2 SlabReinforcement 

 
In slabs which are restrained along the edges and are not free to lift, cracks as shown below get 

developed at the corners because of the high torsion moment. We need to prevent such types of 

crack formations in the slab and thus reinforce these sections by providing reinforcement. These 

slab reinforcement are variously in 2 types. They are 

 

Figure 2.2a Complete Slab Reinforcement Work 
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One Way Slab 

 
One way slab is supported by beams on the two opposite sides to carry the load along one 

direction. The ratio of longer span (l) to shorter span (b) is equal or greater than 2. Consider as 

one way slab because this slab will bend in one direction in the direction along its shorter span. 

Due to huge difference in a length, load is not a transferred to the shorter beams. Main 

reinforcement is provided in shorter span and distribution reinforcement in a longer span.  

 

Figure 2.2b One Way Slab Reinforcement 

 
Two Way Slab 

Two way slab is supported by beams on all the four sides and the load are carried by the supports 

along both directions. In two way slab the ratio of longer span (l) to shorter span (b) is less than 2. 

In two way slab load will be carried in both the directions. So main reinforcement is provided in 

both directions for two way slab. 

 

Figure 2.2c Two Way Slab Reinforcement 
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2.3 Slab &Beams 

 
Slabs usually carry a uniformly distributed load and form the floor or roof of the building, and 

are designed to transfer the load to columns (basically  the  edges  on  which  the slab rests), 

while beams are designed to resist flexural effects (bending) due to thatload. 

 

Figure 2.3a Laying of Slab 

 

 
Figure 2.3b Top View of Laying Of Slab 
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2.4 Columns 

 
A column or pillar is a structural element that transmits, through top to bottom. Steel plays a 

main role in the column. Steel reinforced details follows as per plan of structural engineer, 20mm 

size aggregate used in concrete mixture. Vibrator is used forcompaction. 

 

Figure 2.4a Constructed Columns 

 
2.5 Curing 

 
Any structure got strength with in curing period slab got 90% strength within 28 days curing 

plays a major role in construction activity. 

 

Figure 2.5a Curing 
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2.6 CellarPlastering 

 
Plastering gives smooth finishing surface to wall for appearance. Prepare cement mortar (1:6) is 

to be provided to a thickness of 12 mm for inside and provide 20 mm for outside. 

 

Figure 2.6a Working of Cellar Plastering 

 

Figure 2.6b Completed of Cellar Plastering 
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2.7 CheckList 

 
As we prepare the checklist for the constructed completed floors in the aspects of painting of 

single coating and double coating, plumbing works, electric works etc., 

 

Figure 2.7a Prepared Checklist for Construction Completed Floors 

 
2.8 Wall Construction in AmenitiesBlock 

In the internship they have give the plan of the wall in the amenities block and he said give the 

instructions to worker to construct that wall. We see that plan and understand correctly and give 

the clear instructions to the workers and we successfully completed that wall construction. 

 

Figure 2.8a Wall Plan 
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Figure 2.8b Execution of Wall Construction Based on Above Plan 
 
 
 
 
 
 
 
 
 

3. WORK EXECUTION ATSITE 

 
3.1 Sorting of ColumnSizes 

In that apartment building there are different sizes of columns. For casting of those columns we 

have sorted that how many sizes of columns are there and identify the size of those columns with 
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Figure 3.1a Columns Plan 
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As we sorted the total no. of columns based on their sizes from the above plan (Figure 3.1a) 
 
 

 
Figure 3.1b Sorting of columns 
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3.2 Slab ReinforcementCheckup 

 
Before the laying the slab we have perform the reinforcement check with the help of the plan. 

When the reinforcement bars are missing we intimated to the workers then they provide that bars 

in that particular area. 

 

 
Figure 3.2a Checking of Slab Reinforcement from Plan 
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4. MATERIAL ANDEQUIPMENTS 
 

4.1 MATERIALS 

 
At the construction site the following materials are used 

 
 Cement 

 
 Aggregate 

 
 Reinforcementbars 

 
Cement: 

 
The function of cement is to combine with water and to form cement paste. This paste first sets 

i.e., it becomes firms and then hardens due to chemical reaction, called hydration, between the 

cement the cement and water. On setting & hardening, the cement  binds the aggregate together 

in a stone like hard mass & thus provides strength, durability and water-tighten to the concrete. 

Quality of cement is based on grade of cement. The grades of cement are asfollows 

 

 33Grades

 
 43Grades

 
 53Grades

 
 At the site, Portland cement of 53 grades wasused.

 
 The initial setting time of cement is 40minutes.

 
 The final setting time of cement is less than 10hrs

 
Aggregate: 

 
Aggregates are two types 

 
 Fine aggregate

 
 Coarse aggregate



14  

Fine aggregate (sand): 

 
The aggregate, which pass through 4.75 mm, I.S. sieves and entirely retain on 75 micron sieve in 

known as fine aggregate. The functions of using fine aggregate in concrete mix are to fill up the 

voids existing in a coarse aggregate and to obtain a dense and strong concrete with less quantity 

of cement. In construction waste mostly one II-Grade sand preferable. 

 
Coarse aggregate: 

 
The aggregate, which passes through 75mm, IS. Sieve and entirely retain on 4.75 IS sieve is 

known as coarse aggregates. In construction site 2mm size of cone aggregates are most 

preferable. 

 
Reinforcement bars: 

 
The material that develops a good bond with concrete in order to increase its strength is called 

reinforcement. Steel bars are highly strong in tensile forces. 

 
4.2 EQUIPMENTS 

 
4.2.1 Needle Vibrator 

 
Needle vibrators are most commonly used vibrators for concrete. It consist of steel tube with one 

end closed and rounded having an eccentric vibrating element inside it. They are available in size 

varying from 40 to 100mm diameter. Frequency of vibration varies upto 15000rpm. 

 

 
Figure 4.2.1a Using of Needle Vibrator 
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4.2.2 Drum ConcreteMixer 

 
The mixer is drum type with an opening in one end. The material used to make concrete 

(aggregates, sand, cement, water) are mixed inside the drum as the drum rotates. The mixer is 

filled and emptied by rotating it in clockwise and anti clockwise direction, tipping it (tilting) or 

opening it. They usually work at an angle of 15 degrees Celsius and discharge is facilitated by 

the same opening in the drummixture. 

 

 
Figure 4.2.2a One end Drum Concrete Mixer 
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4.2.3 Vibrating Sand SievingMachine 

 
Sand Sieving Machine is used to sieve sand for construction purposes. The sieving is a process  

by which fine particles are separated from bigger particles by using a sievingmachine. 

 

 
Figure 4.2.3a Sieving of Sand 
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4.2.4 PlumbBob 

 
A plumb bob, or plummet, is a weight, usually with a pointed tip on the bottom, suspended from 

a string and used as a vertical reference line, or plumb-line. It is a precursor to the spirit level and 

used to establish a vertical or horizontaldatum. 

 
The plumb bob when suspended from a beam or a wall at a higher height can give you a vertical 

reference to where you need to place the other beam so that both the beams are parallel to each 

other. This is how we use the plumb bob. 

 

 
Figure 4.2.4a Plumb Bob 
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CONCLUSION: 
 

 Durability of a building depends mainly on proper construction process and proper use of 

materials. 

 
 As per my training, I have conclude that, during my training days I was familiar with the 

construction of C

 

 
 It was a learning experience at HEMADURGA REALTORS atKesarapalli. 

 
 I gained a lot of insight regarding almost every aspect ofsite. 

 
 I hope this experience will surely help me in my future and in shaping mycareer. 
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1.INTRODUCTION 

 
The first railway proposals for India were made in Madras in 1832. The country's first 

train, Red Hill Railway (built by Arthur Cotton to transport granite for road-building), ran 

from Red Hills to the Chintadripet bridge in Madras in 1837. India's first passenger train, 

hauled by three steam locomotives (Sahib, Sindh and Sultan), ran for 34 kilometres (21 mi) 

with 400 people in 14 carriages on 1,676 mm (5 ft 6 in) broad gauge track between Bori 

Bunder (Mumbai) and Thane on 16 April 1853. The Dapoorie viaduct, India's first railway 

bridge,  was  built  over  the Ulhas  River when  the  Mumbai-Thane  line  was  extended      

to Kalyan in  May  1854.Eastern  India's  first  passenger  train  ran   24   miles   (39 km)  

from Howrah, near Kolkata, to Hoogly on 15 August 1854. The first passenger train in South 

India ran 60 miles (97 km) from Royapuram- Veyasarapady (Madras) to Wallajah Road 

(Arcot)    on    1    July    1856. On    24    February    1873,    a horse-drawn 3.8-kilometre 

(2.4 mi) tram opened in Calcutta between Sealdah and Armenian Ghat Street. In 1897, 

lighting in passenger coaches was introduced by many railway companies. On 3 February 

1925, the first electric passenger train in India ran between Victoria Terminus and Kurla. 

By  the  time  of  Indian  Independence  in  1947  from  the   British,   a   railway   

network of more than 58,000 km had been built primarily for developing the hinterlands and 

transporting agriculture produce, minerals, and troops to suppress uprisings.Private enterprise 

played the leading role in railway construction during the early 19th century. Since the 

colonial  government  guaranteed  a  5%  return  on  investment,  growth  was  phenomenal  

in the early stages. 

The  organization  of  Indian  railways  into   regional   zones   began   in   1951, when  

the Southern (14 April 1951), Central (5 November 1951) and Western (5 November 1951) 

zones were created. Fans and lights were mandated for all compartments in all passenger 

classes in 1951, and sleeping accommodations were introduced in coaches. In 1956, the first 

fully air-conditioned train was introduced between Howrah and Delhi. Ten years later, the 

first containerized freight service began between Mumbai and Ahmedabad. In 1986, 

computerized ticketing and  reservations  were  introduced  in  New  Delhi. In  1988,  the  

first Shatabdi Express was introduced between New Delhi and Jhansi; it was  later extended 

to Bhopal. Two years later, the first self-printing ticket machine (SPTM) was introduced in 

New Delhi. 
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In 1993, air-conditioned three-tier coaches and a sleeper class (separate from second 

class) were introduced on IR. The CONCERT system of computerized reservations was 

deployed in New Delhi, Mumbai and Chennai in September 1996. In 1998, coupon validating 

machines (CVMs) were introduced at Mumbai Chhatrapati Shivaji Maharaj Terminus. The 

nationwide Concierge system began operation on 18 April 1999. In February 2000, the Indian 

Railways website went online. On 3 August 2002, IR began online train reservations and 

ticketing. 
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                                                     2.ORGANISATION 

 
2.1 Structure 

Indian Railways is headed by a seven-member Railway Board whose chairman 

reports to the Ministry of Railways. IR is divided into 17 zones, headed by general managers 

report to the Railway Board. The zones are further subdivided into 68 operating divisions, 

headed by divisional railway managers (DRM).The divisional officers of the engineering, 

mechanical, electrical, signal and telecommunication, stores, accounts, personnel, operating, 

commercial, security and safety branches report to their respective DRMs and are tasked with 

the operation and maintenance of assets. Station masters control individual stations and train 

movements through their stations' territory. In addition, there are a number of Production 

Units, Training Establishments, Public Sector Enterprises and other Offices working under 

the control of Railway Board. 

 
 

2.2 Recruitment and training 

 
Staff are classified into gazetted (Groups A and B) and non-gazetted (Groups C and 

D) employees. Gazetted employees carry out executive / managerial / supervisorial level 

tasks. Recruitment of Group A employees is carried out by the Union Public Service 

Commission by examination. Recruitment of Group B section and junior engineers and depot 

material superintendents is conducted by the Railway Recruitment Board. IR Group C and D 

employees are recruited by 21 railway recruitment boards and cells, which are controlled by 

the Railway Recruitment Control Board (RRCB). The training of all groups is shared among 

six centralised training institutes. 

IR recruits for lower-level positions through its RRB NTPC (Railway Recruitment 

Board Non-Technical) examination. 

As of March 2017, number of personnel (Groups A& B) constitute 1.2% of the total 

strength, while Group C & D account for 92.6% and 6.2% respectively. 
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          3.CROSS SECTION OF RAILWAY EMBANKMENT 
 
 

 

Fig.1  CROSS SECTION OF RAILWAY EMBANKMENT 
 
 
 

3.1 RAIL 
 

  Fig.2 Comparison of gauges in india with standard gauge  
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 The total track length of the IR network was 121,407 km(75,439mi)while the total 

route length of the network was 67,368 km (41,861 mi) as of 31 March 2017. Track sections 

are rated for speeds ranging from 80 to 200 km/h (50 to 124 mph), though the maximum 

speed attained by passenger trains is 180 km/h (110 mph).1,676 mm (5 ft 6 in), (a broad 

gauge) is the predominant gauge used by IR with 112,388 km (69,835 mi) of track length 

(94% of entire track length of all the gauges) and 60,510 km (37,600 mi) of route -kilometer 

(91% of entire route- kilometer of all the gauges). 

 
 

It is the Broadest gauge in passenger use in the world. The first railway line in India, 

from Bombay (Bori Bunder) to Thane in 1853, was broad gauge. 

The 1,000 mm (3 ft 3 3
8 in) meter gauge and 762 mm (2 ft 6 in) and 610 mm (2 ft) narrow 

gauges are present on a decreasing number of routes. These were laid for cost considerations 

and simpler engineering. The meter gauge tracks were 4,747 km (2,950 mi) (4% of entire 

track length of all the gauges) and narrow gauges tracks were 2,495 km (1,550 mi) (2% of 

entire track length of all the gauges) as of 31 March 2016. 

3.2 Ballast 
 

Ballast is material that is used to provide stability to a vehicle or structure. Ballast, 

other than cargo, may be placed in a vehicle, often a ship or the gondola of a balloon or 

airship, to provide stability. A compartment within a boat, ship, submarine, or other floating 

structure that holds water is called a ballast tank. Water should move in and out from the 

ballast tank to balance the ship. In a vessel that travels on the water, the ballast will remain 

below the water level, to counteract the effects of weight above the water level.[1] The ballast 

may be redistributed in the vessel or disposed of altogether to change its effects on the 

movement of the vessel. 

Ballast takes  many forms. The simplest form of ballast used in small day sailers is so- 

called "live ballast", or the weight of the crew. By sitting on the windward side of the hull, 

the heeling moment must lift the weight of the crew. On more advanced racing boats, a wire 

harness called a trapeze is used to allow the crew to hang completely over the side of the hull 

without falling out; this provides much larger amounts of righting moment due to the larger 

leverage of the crew's weight, but can be dangerous if the wind suddenly dies, as the sudden 

loss of heeling moment can dump the crew in the water. On larger modern vessels, the keel is 

made of or filled with a high density material, such as concrete, iron, or lead. 
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By placing the weight as low as possible (often in a large bulb at the bottom of the 

keel) the maximum righting moment can be extracted from the given mass. Traditional forms 

of ballast carried inside the hull were stones or sand. 

Sailing ballast is used in sailboats to provide moment to resist the lateral forces on the 

sail. Insufficiently ballasted boats will tend to tip, or heel, excessively in high winds. Too 

much heel may result in the boat capsizing. If a sailing vessel should need to voyage without 

cargo then ballast of little or no value would be loaded to keep the vessel upright. Some or all 

of this ballast would then be discarded when cargo was loaded. 

Ballast weight is also added to a race car to alter its performance. In most racing 

series, cars have a minimum allowable weight. Often, the actual weight of the car is lower, so 

ballast is used to bring it up to the minimum. The advantage is that the ballast can be 

positioned to affect the car's handling by changing its load distribution. This is near-universal 

in Formula 1. It is also common in other racing series that ballast may only be located in 

certain positions on the car. In some racing series, for example the British Touring Car 

Championship, ballast is used as a handicap, the leading drivers at the end of one race being 

given more ballast for the next race. Ballast may also be carried aboard an aircraft. For 

example, in gliding it may be used to increase speed and/or adjust the aircraft's center of 

gravity, or in a balloon as a buoyancy compensator. 

 
 
                       Fig.3  BALLAST 
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3.3 Sleepers 

A railroad tie/railway tie/crosstie (North America) or railway sleeper (Britain, Ireland, 

South Asia, Australasia, and Africa) is a rectangular support for the rails in railroad tracks. 

Generally laid perpendicular to the rails, ties transfer loads to the track ballast and subgrade, 

hold the rails upright and keep them spaced to the correct gauge. 

Railroad ties are traditionally made of wood, but pre-stressed concrete is now also 

widely used, especially in Europe and Asia. Steel ties are common on secondary lines in the 

UK; plastic composite ties are also employed, although far less than wood or concrete. As of 

January 2008, the approximate market share in North America for traditional and wood ties 

was 91.5%, the remainder being concrete, steel, azobé (red ironwood) and plastic composite. 

Approximately 3,520 wooden crossties are used per mile of mainline railroad track in 

the US (distance between ties is nominally 18" including one tie and the crib), 2,640 per mile 

(30 per 60 ft rail) on main lines in the UK. Rails in the US may be fastened to the tie by a 

railroad spike; iron/steel baseplates screwed to the tie and secured to the rail by a proprietary 

fastening system such as a Vossloh or Pandrol are commonly used in Europe. 

 
 
 
 
 

 

         Fig.4  SLEEPERS 
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                                                    4. SIGNALLING SYSTEM 
                  

IR primarily uses coloured signal lights, which replaced semaphores and disc-based 

signalling (dependent on position or colour). Except for high-traffic sections around large 

cities and junctions, the network does not use automatic block signaling. However, signals at 

stations are almost always interlocked with the setting of points and safety does not depend 

on station-master skill. With the planned introduction of cab signaling and anti-collision 

devices, the risk of drivers overshooting signals would be eliminated. 

 

Coloured signalling uses multi-coloured lighting, and is often automatically controlled. It has 

three modes: 

 
 Two-aspect signalling, which uses a red (bottom) and green (top) lamp 

 Three-aspect signalling, which uses an additional amber lamp in the centre 

 Four- (or multiple-)aspect signalling uses four lamps; the fourth (amber) lamp is above 

the other three. 

Multiple-aspect signals, by providing intermediate speed stages between 'clear' and 'on', 

allow high-speed trains sufficient time to brake safely if required (important as train speeds 

increase). Without multiple-aspect signals, stop signals must be placed far apart to allow 

sufficient braking; this reduces track utilisation. Slower trains may be run closer together with 

multiple-aspect signals. 
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                         5.ZONES OF INDIAN RAILWAYS 
 

 

 
 

The South Central Railway (SCR) is one of the sixteen zones of the Indian Railways. The 

jurisdiction of the zone is spread over the states of Andhra Pradesh, Maharashtra, Telangana 

State and some portions of Karnataka, Madhya Pradesh and Tamil Nadu. It has six divisions 

under its administration,which include, Guntakal, Guntur, Nanded, Secunderabad, Hyderabad 

And  Vijayawada.
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                                                     6.  JURISTICTION 
 

The zone is organized into six divisions : 

 
Hyderabad, Secunderabad, Guntakal, Guntur, Vijayawada, Nanded and spread over the 

states of Telangana, Karnataka, Maharashtra, Tamil Nadu and Andhra Pradesh.[2] 

The list of divisions are shown below: 

 
6.1 Hyderabad division 

 
Hyderabad  Gadwal Jn.  Kurnool  Dhone Jn(Excl) 

Gadwal Jn.  Raichur Jn(Excl). 

Hyderabad  Nizamabad Jn.  Jankampet Jn.  Mudkhed Jn. (Excl.) 

 
 Nizamabad Jn. - Peddapalli Jn. (Excl) 

 Jankampet Jn.  Bodhan. 

6.2  Secunderabad Division 

Main article: Secunderabad railway division 

 
 Secunderabad Jn.  Kazipet Jn.  Ramagundam - Balharshah Jn. 

 Peddapalli junction to Jagtial 

 Balharshah Jn. to Gadchandur. 

 BibinagarJn to Peddapalli junction 

 Kazipet Jn.  Dornakal Junction  Kondapalli. 

 Motamarri to Mellacheruvu. 

 Dornakal Jn. to Manuguru. 

 Kesarapalli to Singareni. 

 Secunderabad Jn.  Vikarabad Jn.  ParliVaijnath. 

 Vikarabad Jn.  Wadi Jn. 

 Ramagundam  Manuguru (Survey completed and funds to be allocated). 
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6.2 Vijayawada Divisio 
 

6.2.1 Vijayawada  Eluru  Samarlakota Jn.  Duvvada 
 

6.2.2 Vijayawada  Gudivada Jn.  Machilipatnam. 

6.2.3 Gudivada Jn.  Bhimavaram Jn  Nidadavolu Jn. 

6.2.4 Bhimavaram Jn. to Narsapur. 

6.2.5 Samarlakota Jn. to Kakinada Port. 

6.2.6 Kakinada Jn. to Pithapuram 

6.2.7 Vijayawada  Tenali  Ongole - Nellore - Gudur 

6.2.8 Venkatachalam to Krishnapatnam 

6.2.9 Vijayawada to Kondapalli. 

6.2.10  Rajahmundry to Jangareddygudem to Manuguru to Ramagundam 

which is shortest route surveyed by government to reach Mumbai shirdi 

places and to north India. 

 

6.3 Guntakal Division 

6.3.1  Guntakal Junction  Gooty Jn.  Renigunta Junction  Gudur Jn(Excl). 

6.3.2 Gooty Jn.  Pendekallu Jn. 

6.2.3 Gooty Jn.  Kalluru Jn. 

6.2.4 YerraguntlaJn  Nandyal Jn (Excl). 

6.2.5 Guntakal Junction  Dharmavaram Jn.  Pakala Jn.  Katpadi Jn (Excl). 

6.2.6 Guntakal Junction  Adoni  Raichur  Wadi Jn (Excl). 

6.2.7 Guntakal Junction  DhoneJJn  Nandyal Jn (Excl). 

6.2.8 Tirupati  KatpadiJn (Excl). 

6.2.9 DharmavaramJn - Piler  Pakala Jn 

6.2.10 Kadapa - Pendlimarri section 
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6.3 Guntur Division 

 
6.3.3 Guntur Junction to Krishna Canal 

6.3.4 Guntur Junction to Repalle. 

6.3.5 Guntur Junction to Nallapadu Jn. 

6.3.6 Nallapadu Jn. to Nandyal Jn. 

6.3.7 Nallapadu Jn. to Pagidipalli. 

6.3.8 Nadikudi Jn. to Macherla. 

                             6.3.9  Nadikudi Jn to Srikalahasti already sanctioned land acquisition is to be done. 

 
 

6.4 Nanded Division 

 
       6.4.1  Nanded - Aurangabad 

6.4.2  Manmad Jn.  Parbhani Jn.  Purna Jn.  Pimpalkutti. _ MAJRI jn 

6.4.3  Purna Jn.  Akola Jn. 

6.4.4  Parbhani Jn.  ParliVaijnath 

6.4.5  Nanded - MAJRI jn 
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7. INFRASTRUCTURE 

 

7.1 Workshops 
 

The zone has mechanical workshops at Lallaguda, Tirupati and Rayanapadu. 

 
7.2 Sheds 

 
The zone has diesel loco sheds at Gooty, Guntakal, Kazipet, Vijayawada and Moula- 

Ali. The zone has electric loco sheds at Vijayawada, Lallaguda and Kazipet. The zone has 

one MEMU Car shed at Rajahmundry and an EMU Car shed at Moula-Ali EMU. 

 

7.3Depots 
 

The zone has Passenger coach care depots at Hyderabad, Secunderabad, Kacheguda, 

Kazipet, Kakinada, Narsapur, Machilipatnam, Vijayawada, Guntur, Tirupati, Guntakal, 

Nanded and Purna. Additionally, Ramagundam, Bellampally, Vijayawada and Gooty have 

wagon maintenance depots. 

 

7.4  Training Institutes 

 
The zone has training institutes for imparting and learning railway techniques serving 

both Indian as well foreign railway staffs at Secunderabad, Kazipet, Vijayawada, Guntakal, 

Gooty and Washim. 

 

7.5 Healthcare 
 

Lallaguda, Kazipet, Vijayawada, Guntakal, Rayanapadu and Nanded have healthcare 

facilities serving exclusively for the employees of Indian railways and their families. 

 

7.6 Projects 

7.6.1 Electric loco shed, Guntakal 

7.6.2 Midlife Coach factory, Kurnool 

7.6.3 Periodc Wagon overhauling workshop, Kazipet 

7.6.4 Bogi Components Manufacturing unit, Thottambedu 
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7.7 New sections 

7.7.1 Kadapa-Bangalore section 

7.7.2 Nadikudi-Srikalahasti section 

7.8 Performance 

South Central Railway achieved earnings of 12,100 crore during the financial year 

2016-17. Vijayawada , Tirupathi , Guntur , Eluru , Nellore , Rajahmundry , Guntakal are 

important stations in Andhra pradesh and Secunderabad , Hyderabad , kazipet , Warangal, 

Nanded, Aurangabad are the important railway stations of his zone other than 

andhrapradesh. 

 

7.9 Achievements 
 

South Central Railway topped among all railway zones of India in terms of train Punctuality 

and passenger earnings in 2016-17. 
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                               8.RAIL RELAY INTERLOCKING SYSTEM 

In railway signalling, an interlocking is an arrangement of signal apparatus that 

prevents conflicting movements through an arrangement of tracks such as junctions or 

crossings. The signalling appliances and tracks are  sometimes  collectively  referred  to  as 

an interlocking plant. An interlocking is designed so that it is impossible to display a signal to 

proceed unless the route to be used is proven safe. 

In North America, the official railroad definition of interlocking is: "An arrangement 

of signals and signal appliances so interconnected that their movements must succeed each 

other in proper sequence". 

 
 
 

8.1 TYPES OF INTERLOCKING 
 

Interlockings can be categorized as mechanical, electrical (electro-mechanical or relay- 

based), or electronic/computer-based. 

 

8.1.1Mechanical interlocking 
 
 

                                                                       Fig. 
In mechanical interlocking plants, a locking bed is constructed, consisting of steel bars forming a grid.                       

The   levers  that operate switches, derails, signals or other appliances are connected to the bars running in one 

direction. The bars are constructed so that if the function controlled by a given lever conflicts with that controlled by 

another lever, mechanical interference is set up in the cross locking between the two bars, in turn preventing the 

conflicting lever movement from benig made. 
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 In purely mechanical plants, the levers operate the field devices, such as signals, directly via 

a mechanical rodding or wire connection. The levers are about shoulder height since they 

must supply a mechanical advantage for the operator. Cross locking of levers was effected 

such that the extra leverage could not defeat the locking (preliminary latch lock). 

 
The first mechanical interlocking was installed in 1843 at Bricklayers' Arms Junction, 

England. 

8.1.2 Electro-mechanical interlocking 
 

Power interlockings may also use mechanical locking to ensure the proper sequencing 

of levers, but the levers are considerably smaller as they themselves do not directly control 

the field devices. If the lever is free to move based on the locking bed, contacts on the levers 

actuate the switches and signals which are operated electrically or electro-pneumatically. 

Before a control lever may be moved into a position which would release other levers, a 

signal must be received from the field element that it has actually moved into the position 

requested. The locking bed shown is for a GRS power interlocking machine. 

 

 

8.1.3 Relay interlocking 
 

Interlocking effected purely electrically (sometimes referred to as "all-electric") 

consist of complex circuitry made up of relays in an arrangement of relay logic that ascertain 

the state or position of each signal appliance. As appliances are operated, their change of 

position opens some circuits that lock out other appliances that would conflict with the new 

position. Similarly, other circuits are closed when the appliances they control become safe to 

operate. Equipment used for railroad signalling tends to be expensive because of its 

specialized nature and fail-safe design. 

 
Interlockings operated solely by electrical circuitry may be operated locally or 

remotely, with the large mechanical levers of previous systems being replaced by buttons, 

switches or toggles on a panel or video interface. Such an interlocking may also be designed 

to operate without a human operator. These arrangements are termed automatic interlockings, 

and the approach of a train sets its own route automatically, provided no conflicting 

movements are in progress. 

Entrance-Exit Interlocking (NX) was the original brand name of the first generation 

relay-based centralized traffic control (CTC) interlocking system introduced in 1936  by  
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GRS (represented in Europe by Metropolitan-Vickers). The advent of all electric interlocking 

technology allowed for more automated route setting procedures as opposed to having an 

operator line each part of the The NX system allowed an operator looking at the diagram of a 

complicated junction to simply push a button on the known entrance track and another button 

on the desired exit track. The logic circuitry handled all the necessary actions of commanding 

the underlying relay interlocking to set signals and throw switches in the proper sequence, as 

required to provide valid route through the interlocking plant. The first NX installation was in 

1937        at Brunswick on the Cheshire Lines, UK. The first US installation was on the New 

York Central Railroad (NYCRR) at Girard Junction, Ohio in 1937. Another NYCRR 

installation was on the main line between Utica, New York and Rochester, New York, and 

this was quickly followed up by three installations on the New York City Subway's IND 

Fulton Street Line in 1948. 

 
Other NX style systems were implemented by other railroad signal providers. For 

example, Union Route (UR) was the brand  name of their  Entrance-Exit  system  supplied  

by Union Switch & Signal Co. (US&S), and introduced in 1951. NX type systems and their 

costly pre-solid state control logic only tended to be installed in the busier or more 

complicated terminal areas where it could increase capacity and reduce staffing requirements. 

In a move that was popular in Europe, the signalling for an entire area was condensed into a 

single large power signal box with a control panel in the operator's area and the equivalent of 

a telephone exchange in the floors below that combined the vital relay based interlocking 

logic and non-vital control logic in one  place.  Such  advanced  schemes  would  also  

include train describer and train tracking technologies. Away from complex terminals unit 

lever control systems remained popular until the 1980s when solid state interlocking and 

control systems began to replace the older relay plants of all types. 

 

8.2 Electronic interlocking 
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 Modern interlockings (those installed since the late 1980s) are generally solid state, 

where the wired networks of relays are replaced by software logic running on special-purpose 

control hardware. The fact that the logic is implemented by software rather than hard-wired 

circuitry greatly facilitates the ability to make modifications when needed by reprogramming 

rather than  rewiring.  In  many  implementations,  this vital logic  is  stored  as firmware or  

in ROM that cannot be easily altered to both resist unsafe modification and meet regulatory 

safety testing requirements. 

At this time there were also changes in the systems that controlled interlockings. 

Whereas before technologies such as NX and Automatic Route Setting required racks and 

racks of relays and other devices, solid state software based systems could handle such 

functions with less cost and physical footprint. Initially processor driven Unit Lever and NX 

panels could be set up to command field equipment of either electronic or relay type; 

however as display technology improved, these hard wired physical devices could be updated 

with visual display units, which allowed changes in field equipment be represented to the 

signaller without any hardware modifications. 
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9. MATERIALS REQUIRED PER KM OF RAILWAY-TRACK 

9.1 Rails:- 
 

Number of rails per km = (1000 / length of rail in m ) x 2 

For B.G., when rail length = 12.8 m 

 
 

Weight of rails in tonnes per km = Number of rails x length of rails in m x 

(weight of rail in kg per m / 1000) 

(say for laying 90 R type rail of B.G., wt = 44.7 kg/m) 
 

Weight of rails per km = (157 x 12.8 x 44.7) / 1000 = 90 metric tones 
 
 
 

 
9.2  Sleepers:- 

 
Number of sleepers per km = ½ (No of rails per km) x (M + x) 

Where M = length of rail in m 

x = Density factor 

Sleeper density = (M + x) 

 number which when added to a length of rail, will give sleeper 
density. In India x = 4,5,6 or 7 is used for main-tracks, depending upon design requirement 
of track. 

For B.G., 12.8 m rail length, and x = 4, 

Number of sleepers per km = 157/2 x (12.8 + 4) = 1319. 

9.3  Fish-plates:- 

Number of fish-plates per km of track = 2 x No of rails per km (i.e 2 fish plates per joint) 

When No of rails per km = 157 for B.G. 

No of fish-plates per km of track = 314. 
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 Fig.6  FISH PLATES 
 
 
 

 
  
 
 

 

9.4  Fish Bolts:- 

No of fish bolts per km of track = 4 x No of rails per km (i.e 4 fish bolts per joints) 

When No of rails per km = 157 for B.G. = 4 x 157 = 628. 

 

                                            
 
 
 
 
 Fig.7  FISH BOLTS 
 
 
 
 
  

9.5 Bearing plates:- 

No of plates per km of track depends upon design 
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No of bearing plates per km of track is, either 

= 2 x No of sleepers per km of track = 2 x 1319 = 2638 Nos. 

Or = 4 x No of rails per km of track = 4 x 157 = 628 

9.6  Dog-Spiker:- 

For use with PSC sleepers. 

No of Dog-spikes per km of track = 4 x No of sleepers per km of track = 4 x 1319 = 5276 

In addition to the learning experience of RRI, we have undertaken a work of converting paper 

drawing of TYPE III QUARTERS BUILDING into CAD DRAWING AT 

GUNTHAKALLU DIVISION 

 
 
 
 
 

  
 
                                                                           Fig.8  DOG SPIKERS
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                                        10.PLATFORMS 
 
 
 A plateform is a group of technologies that are used as a base up on which other applications, processes                  

Technologies are developed. In personal computing, aplatform is the basic hardware and software  on                 

which software applicationscan be run. 

  
10.1  PLATFORM TYPE 

Generically, all platforms can be classified as center-loaded (center platform, sometimes referred 

-loaded (side platform) relative to the train. Other platform types 

are variations or combinations of center and side platforms. 

 

10.2 CENTER PLATFORM 

 Center platforms are preferred in most cases. Center platforms are located between tracks; 

passengers board and alight from either side of the platform. In determining emergency egress capacity 

any platform that can serve as noted above will assume 2 trains discharging simultaneously. 

 

10.3 ADVANTAGES OF CENTER PLATFOM 
 

1. Deferred directional decision-making, which simplifies wayfinding, free flow of customers, and 

cross-platform transfers. 

2. More efficient use of space and VCEs, since customers traveling in both directions can share 

platform space and VCEs. 

3. Platform width that may be less than combined width of equivalent side platforms; the resulting 

station may be smaller and less expensive. 

4. Spacing between tracks can be wider to accommodate crossovers. 

      Fewer elevators to the platform level are required to provide equivalent accessibility 

 

 10.4  DISADVANTAGES OF CENTER PLATFORM  
 

1. Queuing for vertical circulation must mix with queuing for vehicle boarding along the 

platform. 

2. Limited options for elevator placement (than for side platform stations) since elevators 

must be placed in the center of the platform width. 

3. Less accessible wall area available for signage, advertising, and art. 

4. Limited flexibility for future expansion (future connections, capacity, space, VCEs). 

5. Less ability to accommodate increased vertical circulation demands and surges. 
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10.5 SIDE PLATFORM 

Side platforms provide access to trains along one side of the track. The passenger must decide between 

platforms based on their direction of travel prior to descending to platform level. 

 

 

            10.6 Advantages of side platforms include: 

1. Increased flexibility in locating emergency egress and VCEs 

2. Ability to accommodate high-volume, bidirectional customer flows while avoiding bidirectional conflicts   

                          Potentially greater capacity for vertical circulation and emergency egress, since it is generally possible to              

provide more vertical circulation devices. 
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                                                             Fig.9  LAYING PLATFORM IN MANDAVALLI 
 
 
 

The above figure represents the before laying of pcc work on platform 
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                                                     Fig.10  FINISHING OF PLATFORM IN MANDAVALLI 
 

The  above figure represents laying of  vaccum dewatering concrete(VDC) on platform 
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3. 
 
 
 
 
                                                               Fig.11 After completion platform in mandavalli 
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                                                    12.Conclusion 

 We have been able to meet and network with so many people that I am sure will 

be able to help me with opportunities in the future. 

 -management skills and 

self- motivation. 

 Have learnt alignment of rails and Sleepers 

 I have learnt the arranging the fish-plates and bearing plates. 

 I have lernt laying and execution of platform. 
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ABSTRACT 

 

 

 In this internship we are dealing with PLANNING OF RESIDENTIAL AND 

COMMERCIAL BUILDING at SUDHA ARCHITECTS in Vijayawada. Typical work 

consists of planning, Consultants prepare the building plan according to the demand, 

economic status & taste of the owner and also the purpose of the building is to be built 

whether residential, commercial. 

 

The Planning of the building should be compatible with the surrounding structure & the 

weather sufficient air and sunlight should be allowed to healthy building environment. 

Code specifications, Quality checking and building bye laws and safety plan are 

followed for every element at the construction. 
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CHAPTER-1 

INTRODUCTION 

 

 

1.1.LOCATION OF THE SITE 

 

 One of the sites is located at Governor Peta, Near Vijaya Talkies, KarmikaPuram, 

Vijayawada, Andhra Pradesh-520002. 

 Another one is located at Christurajapuram, Near Bethel Church, Vijayawada, 

Andhra Pradesh-520010. 

 Another site is located at Mangalagiri, Guntur, Andhra Pradesh - 522502 

 

1.2.ABOUT THE BUILDINGS 

 

 The site at Governor Peta is constructed with G+3 building in which each floor 

consists of one flat. Each flat comprises of two bedrooms with attached bath rooms, 

hall, and kitchen and washarea. 

 Another site at Christurajapuram is constructed with only Ground floor and it 

consists of two flats. Each flat comprises of one bedroom, hall, and kitchen and 

Wash area with Bathrooms. 

 The site at Mangalagiri is constructed with only ground floor that includes one bed 

room, hall, kitchen and Wash area with bathrooms 
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1.3.SITE VISIT 

1.3.1.At Governor Peta, Vijayawada. 

 

 

Fig. 1.1 Site Visit at Governerpet 

 

1.3.2.At Christurajapuram, Vijayawada. 
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1.3.3.At Mangalagiri, Guntur 

 

Fig. 1.3 Site Visit at Mangalagiri 
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     CHAPTER-2 

PLANNING PROCEDURE 

 

2.1 SITE VISIT 

  We have visited the above listed sites one on 16 May 2019, another one on 28 

May 2019. 

The Governor Peta site is observed in Business/Commercial area with high 

volume of traffic and Insufficient Setbacks for the visited Building. The Purose of the 

site visit was to take the existed dimensions of the building and do the further process 

for the BPS. 

The Christurajapuram site is observed in Mass area with bulk volume of houses 

constructed side by side. The visited building is not oriented with the Vastu. So the 

Purpose for the site visit was to take the existed Line Drawing of the structure and 

propose the Remodelling of structure in view of Vastu. 

The Mangalagiri site is situated beside National Highway 5 in a village 

atmosphere. The purpose of the site visit was to take the available land and propose the 

construction of the building. 

 

2.2 MEASUREMENT OF SITE DIMENSIONS 

 The Measurements of Both the sites were taken by actual visit of the site. The 

Outer to outer and Inner to inner Dimensions were taken with good accuracy. The 

obtained measurements were cross checked for Correctness. 

 

2.3  DRAWING OF EXISTED PLAN 

The Line Drawings of the Existed Plan at Governor Peta and Christurajapuram 
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were taken with proper Dimensions. The Detailed Line Drawings of both Existed plans 

of the sites visited were shown below in Fig.3 and Fig.4 Respectively. 

 

 

Fig. 2.1 Existed plan drawing at Governer peta 
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           Fig. 2.2 Existed plan drawing at Cristurajupuram 

 

 

2.4  2D  DRAWING  IN AUTO CAD 

With reference to the Line Drawing of Existed plans at the proposed  sites we 

have Drawn 2D Drawing with the help of AUTO CAD. The Detailed Drawings of 

completed Drawings are shown below in Fig. 6 and Fig. 7 respectively.  
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Fig. 2.3 AUTO CAD Drawing of Governerpeta Site 

 

 

 

 

                             Fig.7 AUTO CAD drawing of Cristurajupuram Site 
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2.5 CHECK FOR CRDA RECOMMENDATIONS 

There are Various Recommendations given by  the CRDA. Some of the 

Important and minimum Recommendations 

ADMINISTRATION AND URBAN DEVELOPMENT (M) DEPARTMENT 
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City Level Infrastructure Impact Fees 

S. 

No. 

 

 

 

Areas 

Use of the building, No. of floors, and rate in Rs. Per sq. m of built up 

area 

Residential use 

Other than Residential 

& Industrial uses 

From 6th 

floor 

To 9th 

floor 

From 

10thfloor 

To17th 

floor 

 

Above 17th 

floor 

From 6th 

floor 

To 9th 

floor 

From 

10thfloor 

To17th 

floor 

 

Above 17th 

floor 

(A) (B) (C) (D) (E) (F) (G) (H) 

1 

GVMC 

500 1000 2000 1000 2000 3000 VMC 

GMC 

2 
Other Municipal 

Corporations 
500 1000 2000 800 1500 2000 

3 

Selection Grade 

Municipalities 

250 400 800 500 1000 1500 
Special Grade 

Municipalities 

4 

Other 

Municipalities 

200 300 500 300 500 1000 
Gram Panchayats 

falling in 

Development 

Authorities 
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Gram Panchayats 

falling in Master 

Plan areas 

notified under 

APTP Act, 1920 

Table 1 

NOTE: 

(1) For the first five floors of the building (excluding stilt floor) there will be no 

levy of City Level Infrastructure ImpactFee. 

(2) In case of Multiplex Complex, the rates given in the Multiplex Complex 

Rules shall beapplicable. 

(3) The Government may revise the above rates from time totime. 

(4) The above rates shall not be applicable for Government Departments and 

Public Agencies like Development Authority, Andhra Pradesh Industrial 

Minimum Size, Width and Height of different components of residential 

premises 

S. 

No 

. 

Components 

of Building 

Minimum Requirement for 

a Dwelling Unit up to 

50sq.m 

Minimum Requirement for a 

Dwelling Unit above 50sq.m 

Area 

(sq. m) 

Width 

(m) 

Height 

(m) 

Area 

(sq. m) 

Width 

(m) 

Height 

(m) 

(A) (B) (C) (D) (E) (F) (G) (H) 

1 Habitable 

Rooms 

7.5 2.1 2.75 9.5 2.4 2.75 

2 Kitchen 3.3 1.8 2.75 4.5 1.8 2.75 

3 Pantry - - - 3.0 1.4 2.75 
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4 Kitchen with 

Dining area 

7.5 2.1 2.75 7.5 2.1 2.75 

5 Bathroom 1.2 1.0 2.2 1.8 1.2 2.2 

6 WC 1.0 0.9 2.2 1.2 0.9 2.2 

7 Combined 

Bath & WC 

1.8 1.0 2.2 2.8 1.2 2.2 

8 Door ways 

(Habitable 

rooms) 

- 0.9 2.1 - 0.9 2.1 

(Kitchen, 

Bath, WC) 

- 0.75 2.0 - 0.75 2.0 

9 Staircases - 1.0 - - 1.0 - 

10 Garage Two-wheeler garage: 1 x 2 m 18.0 3.0 2.4 

11 Store room Area and width of the store has no restriction, however 

Minimum Height has to be 2.20mt. If the area of the store is 

9.5sqm and above, the light and ventilation clause shall also 

apply. 

12 Projections Permitted within the plot boundary, up to 0.75 m width. No 

portions of any projection whatsoever shall project outside 

the plot boundary. 

Table 2 

 

NOTE: 

1. Providedthat the minimum clear head way under any beam shall not be less 

than 2.4m. 
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2. Maximum permissible height for building component mentioned above is 

4.8m. However if the architect desires that more height of any building component 

is necessary for the functional design even to the extent of double height (to be 

counted twice in FAR) in the project,  the same may be permitted subject to the 

overall permissible height  ofbuilding/structure. 

3. In case of group housing all open spaces provided either in interior or 

exterior shall be kept free from any erections thereon and shall open to the sky. 

Nothing except cornice, chhajja or weather shade (not more than 0.75m wide) shall 

overhang or project over the said open space so as to reduce the width to less than 

minimum required. Such projections shall not be allowed at height less than 2.2m 

from the corresponding finished floorlevel. 
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Number of Occupants per unit Exit width 

S. 

No. 

Occupancy Number of occupants 

Stairways Ramps Doors 

(A) (B) (C) (D) (E) 

1 Residential/Educational/Institutional 25 50 75 

2 Assembly 40 50 60 

3 Business/Mercantile/Industrial/Storage 50 60 75 

4 Hazardous 25 30 40 

Table 3 

Minimum Width Provisions for Stairways 

S. 

No. 

Type of Building Minimum width 

for each stairway 

(m) 

(A) (B) (C) 

 

1 

 

Residential Non High Rise Buildings 

 

1.00 

 

2 

Other Residential Buildings e.g. Apartments, 

Hostels, Group Housing, Guest Houses, etc. 

 

1.25 

 

3 

 

Educational Buildings like Schools, Colleges 

 

1.50 

 All other buildings including Hotels,  



14 
 

4 Nursing Homes etc. 1.50 

 

5 

 

Institutional Buildings like Hospitals etc. 

 

2.00 

 

6 

Assembly Buildings like Auditoria, Theatres 

and Cinemas 

 

2.00 

Table 4 

 

Minimum plot sizes: 

S. 

No. 

 

Category 

Minimum Plot Size 

(Sq. m) 

(A) (B) (C) 

1 Cinema Theatre/Convention Center/Game 

center/KalyanaMandapam/Marriage hall/Social 

clubs and amenities 

3000 

2 Educational Institution 

a Primary/Upper Primary School 2000 

b High School / Residential School 6000 

c Junior college 4000 

d Degree College 6000 

e Technical Educational Institution 10000 

3 Group Development Scheme 4000 

4 Hotel, Conference Hall 2000 
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5 LPG Storages 500 

6 Multiplex Complex 3000 

7 Multi storey Car Parking 1000 

8 Nursing homes 300 

9 Office Buildings 500 

10 Petrol pumps/Filling Stations 500 

11 R & D Lab 1500 

12 Row Type Housing / Row Type Shopping 

Precincts /Cluster Housing 

1000 

13  2000 

14 Others As per required 

standards/as prescribed 

by Competent Authority 

Table 5 

Minimum widths: 

S. 

No. 

Type of Building Minimum width 

(m) 

(A) (B) (C) 

1 Individual Residential buildings 1.00 

2 Other Residential buildings, 

e.g. Hostels, Group Housing etc. 

1.25 

3 All Other Buildings including Hotels 1.50 
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Table 6 

Minimum Setbacks and Height Permissible 

4 Assembly Buildings like Auditoria, Theatres 

and Cinemas 

2.00 

5 Hospital, Nursing Homes, etc. 2.40 

6 Ramps- 

for applicability in all other building types 

refer CHAPTER-IX-2 [PROVISIONS FOR 

DIFFERENTLY 

Ramps 

&Gradients 

 ABLED, ELDERLY & CHILDREN]  

 

 

Sl. 

No. 

 

Plot Size 

(in Sqm) 

Above  

Up to 

 

 

Parki

ng 

provis

ion 

 

Height 

(in m) 

Permiss

ible 

Up to 

Building Line or Minimum Front 

Setback to be left (in m) 
Minimu

m 

setbacks 

on  

remainin

g sides 

(in m) 

Abutting Road Width 

Up 

to 

12 

m 

Above 

12m 

&upto 

18m 

Above 

18m 

&upto 

24m 

Above 

24m & 

up to 

30m 

Abo

ve 

30

m 

(A) (B) (C) (D) (E) (F) (G) (H) (I) (J) 

1 Less than 

50 

 7 1.5 1.5 3 3 3 - 

2 50-100 - 7 1.5 1.5 3 3 3 - 

10 1.5 1.5 3 3 3 0.5 

3 100 - 200 Stilt 

floo
10 1.5 1.5 3 3 3 1.0 
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r 

 

4 

 

200 - 300 

Stilt 

floo

r 

7 2 3 3 4 5 1.0 

10 2 3 3 5 6 1.5 

 

5 

 

300 - 400 

Stilt 

floo

r 

7 3 4 5 6 7.5 1.5 

12 3 4 5 6 7.5 2.0 

 

6 

 

400 - 500 

Stilt 

floo

r 

7 3 4 5 6 7.5 2.0 

12 3 4 5 6 7.5 2.5 

 

7 

 

* 500 - 750 

Stilt 

floo

r 

7 3 4 5 6 7.5 2.5 

12 3 4 5 6 7.5 3.0 

15 3 4 5 6 7.5 3.5 

  Stilt + 7 3 4 5 6 7.5 3.0 

8 750 - 1000 One 

Cellar 12 3 4 5 6 7.5 3.5 

15 3 4 5 6 7.5 4.0 

  floor 

  Stilt 7 3 4 5 6 7.5 3.5 

9 1000 - 

1500 

+

2 
12 3 4 5 6 7.5 4.0 
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Table 7 

Minimum width of staircase for different types of high-rise buildings 

S. No. Types of Building Width (m) 

(A) (B) (C) 

1 Residential buildings (dwellings) 1.0 

2 Residential hotel buildings 1.5 

15 3 4 5 6 7.5 5.0 

  Cellar 

  floors 18** 3 4 5 6 7.5 6.0 

  Stilt + 7 3 4 5 6 7.5 4.0 

10 1500 - 

2500 

2 

Cellar 15 3 4 5 6 7.5 5.0 

18** 3 4 5 6 7.5 6.0 

  floors 

  Stilt + 7 3 4 5 6 7.5 5.0 

  2 or 

15 3 4 5 6 7.5 6.0 

11 Above 

2500 

more 

  Cellar 

18** 3 4 5 6 7.5 7.0 

  floors 
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3 
Assembly buildings like auditorium, 

theatres and cinemas 

2.0 

4 Educational buildings up to 30m in height 1.5 

5 Institutional buildings like hospitals 2.0 

6 All other buildings 1.5 

Table 8 

Minimum all-round setbacks for a Multiplex Complex 

 

S. 

No. 

 

Height of the Building 

(m) 

 

Minimum front 

open space 

(m) 

Minimum open 

space 

onremaining 

sides 

(m ) 

(A) (B) (C) (D) 

1 Up to 15  

12 

6 

2 Above 15m & Up to 21m 7 

3 Above 21m & Up to 24m  8 

4 Above 24 m & up to 27m 9 

5 Above 27m & Up to 30m 10 

6 Above 30m & up to 35m 11 

7 Above 35m & Up to40m 12 

8 Above 40m & up to 45m 13 13 
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9 Above 45m & up to 50m 14 14 

10 Above 50m 15 16 

Table 9 

2.6 CORRECTION OF PLAN 

The plan prepared will be corrected if it Deviates from the CRDA 

Recommendations stated above. If not the further process will be takes place. 
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CHAPTER-3 

INSTRUMENTS USED FOR MEASUREMENTS 

 

 

 

 3.1 TAPE 

The Metallic Tape was used to Measure the Dimensions of the Structures 

presented at the visited Sites. 

 

3.2 COMPASS  

The basic type of compass was used to Identify and Indicate North Direction in 

the Drawing Plan. 
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CHAPTER-4 

SCHEMES USED IN PLANNING 

 

4.1 BUILDING PENALIZATION SCHEME (BPS) 

The BPS is a government introduced scheme used to Penalize the Unauthorized 

Buildings  

 

4.1.1.INTRODUCTION: 

About Building Penalization Scheme(BPS): 

The Andhra Pradesh Regulation and Penalization of unauthorized constructed 

buildings and buildings constructed in deviation of the Sanctioned Plan Rules, 2015 

The scheme is applicable in all 110 Urban Local Bodies including 13 

corporations, Urban Development Authorities and Capital Region Development 

Authority (except Notified Capital City Area villages) of the state. 

4.1.2.Objectives of Present Building Penalization Scheme: 

 To penalize the buildings constructed unauthorized and in deviation to sanctioned 

plan as on 31.12.2014. 

 To penalize every building constructed unauthorized or in deviation of the 

sanctioned plan. 

 To bring all unauthorized constructions into planning fold. 

 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations or face stringent enforcement action. 

4.1.3.Advantages of Building Penalization Scheme(BPS) 

 The constructed building with deviations to sanctioned plan or totally unauthorized 
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will get formal orders  of  regulation  which  will  remove  the  uncertainty  and 

threat of demolition and will get the occupancy certificate which is mandatory as  

per Municipal Laws. 

 To bring all the unauthorized constructions into planning fold and to regulate the 

development in urban areas. 

 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations made to the sanctioned plan. 

 To provide relief to several persons who have purchased buildings without any 

knowledge about the buildingregulations. 

4.1.4.Service Details of Building Penalization Scheme (BPS) 

Initial Payment 10,000/- 

 

 

 

 

Documents 

Required 

Sanctioned BuildingPlan* 

Ownership DocumentsAttested* 

Constructed Building Plans(Site Plan, Detailed Plan, Floor Plan, 

Section Plan, Elevation Plan) (in .drawing Format) * 

Basic Value of Site Per Sq. yard* 

Latest Property taxReceipt* 

IndemnityBond* 

One Photograph Showing Elevation* 

One Photograph Showing Roof Slab* 

Affidavit AsRequired 

Urban Land Ceiling Clearance Certificate* 

Undertaking for road Affected portion on Non Judicial Stamp 

Paper* 
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Structural Stability Certificate* 

NOC from Fire ServiceDepartment* 

NOC from Airport Authority ofIndia* 

 

4.1.5.Scope of Building Penalization Scheme (BPS) 

The scope of this document is to explain the Building Penalization Scheme 

(BPS) Application Process flow for end user usage. This document has been prepared 

based on the discussions held with the Officials of State Government of Andhra Pradesh 

and Internal Team. 
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4.2 WORK FLOW DIAGRAM: 

The following figure represents the flow of the New Registration 

Fig.4.1 Work Flow Diagram 

 

4.3.PROCEDURE FOR REGISTRATION: 

4.3.1.BPSURL 

The Citizen visits Building Penalization Scheme (BPS) website for Registration. The 

URL is as follows: 

www.bps.ap.gov.in 

4.3.2.BPS Home Screen 

The following figure displays the Home Page of BPS: 
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Figure 4.2: Home Page 

4.3.3.Citizen Login: 

The Citizen has to Login using their own Credentials for applying Building Penalization 

Scheme. 

 

Figure 4.3: Citizen Login Page 

Note: 

After Entering the Username, Password &Captcha Image. Citizen should select on 

 

4.3.4.Citizen Home Page 

The following figure displays the citizen Home Page, after successful login using the 

credentials. 
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Figure 4.4: Citizen Home Page 

4.3.5.Selection of Application 

The citizen selects Application  BPS under Online Services. The following figure 

displays the Online Service menu: 

Figure 4.5: Selection of Application under Online Services 

4.3.6.BPS Application Form 

The citizen has to fill the Application form as follows: 
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Figure 4.6: Application Form 

Note: 

The screen Indicates, the Citizen need to capture the entire Application Form details. 

Applicant Details 

 

 

 

 

 

The following figure displays the applicant details to be captured by citizen: 
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Figure 4.7:Applicant Details 

Note: The (*) marked fields are mandatory to capture in the Applicant Details. 

 

4.3.7.Building Location Details 

The following figure displays the citizen need to capture the Building Location details. 

Figure 4.8: Building Location Details 

Note: 

 Based on the Type of Location (Corporation, Municipality, UDA, CRDA), the 

fields will be vary (Change). 

 For CRDA, UDA  Capture the fields: CRDA/UDA, District, Mandal, and Gram 



30  

panchayat. 

The (*) marked fields are mandatory to capture in the Building Location Details. 

4.3.8.Details of Site & Building 

The citizen has to capture the Site & Building Details as follows: 

Figure 4.9: Details of Site & Building 

The (*) marked fields are mandatory to capture in the Details of Site & Building. 

Note: 

ws: 

 

Figure 4.10:Permission of the Building Details 
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4.3.9.Upload Documents 

The citizen has to Upload Documents as per the List as follows: 

 

Figure 4.11: Upload the Documents 

Note: 

The upload documents will be Changed based on the below mentioneddetails 

  

 The Property Tax Receipt is before 31-12-

Receipt before31-12-  

 If the Height of the Building as on Site is More than 18 Meters, Need to Upload 
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4.3.10.MakePayment 

The following figure explains the citizen has to Make Payment: 

 

Figure 4.12:Payment Confirmation 

4.3.11.Payment Gate Way Process 

The citizen has to Make Payment through Payment Gateway, entering Bank details as 

follows: 

Figure 4.13:Payment Gateway 

Note: 

By clicking the Make Payment button, the page is re-directed to the Payment Gateway 

(Bank Page). 

Citizen has to select the respective Card(VISA/MasterCard). 
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Figure 4.14 : Card Details 

Note: 

Date Details, Secure Code and Click Pay Now for Confirmation of the Payment. 
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4.3.12.Receipt 

The following figure represents the acknowledgement (Receipt) of the Building 

Penalization Scheme (BPS), which was applied by the Citizen. 

Figure 4.15 : Receipt 
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CHAPTER-5 

FINAL APPROVAL OF PROPOSED PLAN 

 

5.1 AUTHORIZATION BY LICENSED SURVEYOR 

 The completed plan was sent to Licensed Surveyor for getting the authorization 

to draft the plan online for municipal authority approval. 

 

5.2 DRAFTING OF PREPARED PLAN ONLINE 

 Once the Authorized Signature was obtained from Licensed Surveyor, the plan 

is Drafted online for Requesting the Approval by Municipal Authority. 

 

5.3 GETTING THE APPROVAL 

 The online Drafted plan will be Approved once the plan undergoes the General 

Procedure in the Municipal Authority. 

 

5.4 HANDOVER OF PLAN TO CLIENT 

 Once the plan got approval by Municipal Authority the Plan will be Handover 

to the Client after Appropriate formality in the Office. 

 

5.5 RECORD OF APPROVED PLANS 

 The approved plan photocopy  will be Recorded for future Reference.  
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                                        CHAPTER-6 

CERTIFICATE 
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CHAPTER-7 

DIARY 

 

Day to Day work schedule (From 13th May to 12th June) 

13-05-2019:  Introduction to Work 

14-05-2019:  Unit conversions  & Documentation reading 

15-05-2019:  Documentation reading 

16-05-2019: Class taken on building rules and regulations as per municipal regulations  

17-05-2019:  Class taken on  building set backs  

18-05-2019:  Training on CAD software  

19-05-2019: Training on CAD software 

20-05-2019: Class  taken on Vasthu  sasthram topic   

21-05-2019: Class  taken on Vasthu  sasthram topic   

22-05-2019:  Class  taken on Building  estimation  

23-05-2019:  Class  taken on BPS  

24-05-2019:  Working on model residential plans in AUTO CAD(40yards to 90yards) 

25-05-2019:  Working on model residential plans in AUTO CAD(90yards to 120yards) 

26-05-2019:  Working on model residential plans in AUTO CAD(120yard to 140yards) 

27-05-2019: Visited to kanchikacherla  for vasthu purpose  for function hall 

28-05-2019: Working on BPS drawings  

29-05-2019: Visited to Christurajupuram  for building plan approval  

30-05-2019: Working on BPS drawings  

31-05-2019: Visited to nakkal road for medical plan approval  
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01-06-2019: Preparing plans in AUTO CAD  for previous visited sites  

02-06-2019: Visited to Governor pet for building plan approval 

03-06-2019: Visited to kedareswaeapeta , polyclinic road for medical plan approval 

04-06-2019:Observed the foundation laying of a 3-Storied Building, Opposite Navarang 

Theatre 

05-06-2019: Preparing plans in AUTO CAD  for previous visited sites 

06-06-2019: Visited a residential building, Mangalagiri 

07-06-2019: Prepared G+1 plan for the building, Mangalagiri  

08-06-2019: Applied for the plan approval in Vijayawada Muncipal Authority  

09-06-2019: Preparing plans in AUTO CAD  for previous visited sites 

10-06-2019: Exposed to Building Penalization Scheme  

11-06-2019: Working on BPS drawings 

12-06-2019: Worked on CAD software 

13-06-2019: Worked on CAD software 
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                                                     CHAPTER-8 

    CONCLUSIONS 

 It was a good learning experience at SUDHA ARCHITECTS for four weeks 

internship at VIJAYAWADA. 

 I gained a lot of insight regarding the site plan preparation with reference to basic 

Vastu. 

 I got to know various CRDA recommendations and building penalization schemes. 

 I got good experience in dealing with various kinds of people. 

 I have obtained  a lot of confidence in dealing with different clients. 

 I hope this experience will surely help me in my future for shaping my career. 

 I would like to thank my supervisors Ms. UMA and Ms. TEJA SRI for helping me 

with all the building planning and drawings and seeing me to go through the 

internship in an effective manner. 
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ABSTRACT  
 
 

 In this internship we are dealing with residential building at SRI DHARAHAS 

BUILDERS in Vijayawada. Typical construction consists of planning, Consultants 

prepare the building plan according to the demand, economic status & taste of the 

owner. 

The design of the building should be compatible with the surrounding structure & the 

weather sufficient air and sunlight should be allowed to healthy building 

environment. Code specifications, Quality checking and building bye laws and safety 

plan are followed for every element in the construction. 
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1. INTRODUCTION 
 

1.1 Location of the Site 

The site was located at Ramnagar katta, penamaluru Road, tadigadapa. 
 

1.2 Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

1.3 ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is divided into 

three parts i.e., part-I, part-II, part-III in which each floor consists of eight flats. Each flat 

comprises of two bedrooms with attached bath rooms, hall, and kitchen and wash area. 
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1.4  SITE PLAN 
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2.1 CEMENT 

2. CONSTRUCTI ON MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture it undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades the classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm2. 

The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of strength. 

2.2 READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Bhoom place etc. The concrete admixtures 

like super plasticizers are used to maintain the workability of concrete & slump. 

 
S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 

9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 
1703.2) 

 
540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 

2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 

5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 

8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 
10 Water Absorption of Sand 1.23% 

11 Free (Surface) Moisture of 20 mm 
Aggregate 

 
Nil 

12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 
Aggregates 

 
Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 
Aggregates 

 
Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 
Aggregates 

 
2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 
Slump 

 
138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 

2 Adopted Vol. of Coarse Aggregate 62.00% 
 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 

 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 

 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 

3 Mass of Fine Aggregate in kg/m3 751 

4 Mass of Coarse Aggregate in kg/m3  

 
 
 
 

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 

concrete structure. Various diameters of Fe 500 grade steel bars like 8 mm(stirrups), 10 mm, 

12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in this construction. 



7  

 
Steel Reinforcement 

TERMINOLOGY USED IN 

REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars prepared 

in advance before cutting and bending of rebar. This schedule contains all details of size, 

construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to avoid the 

bending of reinforcement we keep these Chairs. 
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Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to avoid 

bending in main reinforcement. Both ends should be hooked more than  1350. 

 
 

Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and Shuttering. 

 
Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Covering Block 
 

FLY ASH BRICKS:  Fly ash brick (FAB) is a building material,   specifically masonry 

units, containing class C or class F fly ash and water. Compressed at 28 MPa (272 atm) and 

cured for 24 hours in a 66 °C steam bath, then toughened with an air entrainment agent, the 

bricks last for more than 100 freeze-thaw cycles. Owing to the high concentration of calcium 

oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves energy, 

reduces mercury pollution, and costs 20% less than traditional clay brick manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly ash brick 

activity has been revolutionized in India. FaL-G technology (www.fal- g.com) developed and 

patented by Dr Bhanumathidas and Kalidas has simplified the process by adding gypsum to 

fly ash+lime/cement, converting the calcium aluminates into calcium alumino-sulphates 

resulting in to achieve high early strengths. Thus FaL-G brick does not need any pressure and 

gets cured at ambient temperature of 20-40 °C. By avoiding both press and heating chamber, 

FaL-G process has brought down the multi-million plant cost to a few lakhs, within the reach 

of micro units. This has facilitated proliferation of over 18000 units in the country as of 2016. 
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Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can reduce the 

dead-load on the structure due to less weight, The building has got the GRIHA(Green 

Building concept) rating for using the fly ash bricks The minimum crushing value of Fly ash 

bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs 6000 

per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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2 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very useful in 

site to transfer Concrete easily to top floor or where construction is going on. It consists of 

long pipe to carry concrete. A concrete pump is a machine used for transferring liquid 

concrete by pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units are on semi-

trailers. It is known as a boom concrete pump because it uses a remote- controlled articulating 

robotic arm (called a boom) to place concrete accurately. Boom pumps are used on most of 

the larger construction projects as they are capable of pumping at very high volumes and 

because of the labour saving nature of the placing boom. They are a revolutionary alternative 

to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or placed on a 

trailer, and it is commonly referred to as a line pump or trailer- mounted  concrete  pump.   

This   pump   requires steel or flexible concrete  placing hoses to be manually attached to the 

outlet of the machine. Those hoses are linked together and lead to wherever the concrete 

needs to be placed. Line pumps normally pump concrete at lower volumes than boom pumps 

and are used for smaller volume concrete placing applications such as swimming pools, 

sidewalks, and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Fig Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 
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Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

Vibrators are used in many different industrial applications both as components and as 

individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or small 

component parts. The application of vibration working with the force of gravity can often 

move materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be gripped 

mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of different sized 

particles. For example, sand, gravel, river rock and crushed rock, and other aggregates are 

often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations for roads, 

railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air and excess 

water are released and the concrete settles firmly in place in the formwork. Improper 

consolidation of concrete can cause product defects, compromise the concrete strength, and 

produce surface blemishes such as bug holes and honeycombing. An internal concrete 

vibrator is a steel cylinder about the size of the handle of a baseball bat, with a hose or 

electrical cord attached to one end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the concrete 

forms. There are a wide variety of external concrete vibrators available and some vibrator 

manufacturers have bracket or clamp systems designed to fit the major brands of concrete 

forms. External concrete vibrators are available in hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to determine or 

demonstrate their ability to withstand vibration. Testing of this type is commonly done in the 

automotive, aerospace, and defense industries. These machines are capable of producing 

three different types of   vibration   profile sine sweep, random vibration, and synthesized 

shock. In all three of these applications, the part under test will typically be instrumented 

with one or 
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more accelerometers to measure component response to the vibration input. A sine sweep 

vibration profile typically starts vibrating at low frequency and increases in frequency at a set 

rate (measured in hertz per second or hertz per minute). The vibratory amplitude as measured 

in gs may increase or decrease as well. A sine sweep will find resonant frequencies in the 

part. A random vibration profile will excite different frequencies along a spectrum at different 

times. Significant calculation goes into making sure that all frequencies get excited to within 

an acceptable tolerance band. A random vibration test suite may range anywhere from 30 

seconds up to several hours. It is intended to synthesize the effect of, for example, a car 

driving over rough terrain or a rocket taking off. A synthesized shock pulse is a short duration 

high level vibration calculated as a sum of many half-sine waves covering a range of 

frequencies. It is intended to simulate the effects of an impact or explosion. A shock pulse 

test typically lasts less than a second. Vibrating tables can also be used in the packaging 

process in material handling industries to shake or settle a container so it can hold more 

products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to induce 

vibration. Thanks to their high-energy output in one direction, linear vibrators are well-suited 

for wetter materials. When bin walls flex in and out as a result of the linear vibration, any 

material that may have stuck will be effectively dislodged. Non-impacting linear vibrators are 

more preferable because they tend to produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have eccentric 

weights attached to them. Most rotary vibrators produce a radial force output at a fixed 

frequency. The output can be adjusted by changing the unbalance of the eccentric weights. 

Although the devices are generally meant for dry materials, most industries prefer to use 

them in other areas due  to  their ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the speed at 

ensuring vibration is properly transferred to the material via the hopper walls. It also helps 

disperse the vibration over a large area, which results in uniform flow of material. Compared 

to other equipment, the vibrators are the simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or pneumatic 

ingredients to pharmaceutical raw materials. Manufacturers will also provide wash down-

capable models for sanitary applications, while other devices feature explosion-proof housing 

and intrinsically safe wiring for hazard- prone environments. 

al 

vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a wide array of 

vibrator technology is the key to finding the perfect equipment for your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 

 
 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at Construction Sites. 

 
 

Tower hoist 
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TOOLS USED IN 

CONSTRUCTION BRICK 

TROWEL 

spreading mortar, and for rough cutting some kinds of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowels are used repairing old mortar joints and scraping off excess mortar. 

 
 

Trowel 
 

MASONS LINE 
 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit 

we should make changes 

used for doors and windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 

 
 

Plumb Bob 
 

Types of plumb bob: 
 

There are really only a couple of different types of plumb-

bob, both of which have evolved from the traditional 

"weight-on-a-string" type. Have a read below and get in the 

know. 



22  

MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous manner. 

Load will be received by these plates and transverse to the 2/3 and 3/4 Runners .Normally 

these plates are off two types, they are wooden and steel plates and these two types are used 

based on the load and how much load it need to transverse. Wooden plates are cheaper than 

steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a structure in 

which fresh concrete is poured only to harden subsequently. Types of concrete formwork 

construction depend on formwork material and type of structural element. 

Formworks can also be named based on the type of structural member construction 

such as slab formwork for use in slab, beam formwork, column formwork for use in beams 

and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 to 25% of 

the cost of the structure or even more. Design of these temporary structures is made to 

economic expenditure. The operation of removing the formwork is known as stripping. 

Stripped formwork can be reused. Reusable forms are known as panel forms and non-usable 

are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage with 

timber formwork is that it will warp, swell and shrink. Application of water impermeable cost 

to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both horizontally and 

vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired sequences 

without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be suitable for 

reuse. 

6. The formwork should be set accurately to the desired line and levels should have plane 

surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to the 

elements. 

9. It should rest on firm base. 
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Shutter Plates 
 
 

Types of Formwork (Shuttering) for Concrete 

Construction: Timber Formwork: 

Timber for formwork should satisfy the following requirement: It 

should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

4. free from loose knots 
 

Timber used for shuttering for exposed concrete work should have smooth and even 

surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 



25  

Sheeting for slabs, beams, column side and beam 

bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up panels of 

required sizes. The cost of plywood formwork compares favorably with that of timber 

shuttering and it may even prove cheaper in certain cases in view of the following 

considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is there. 

2. By use of large size panels it is possible to effect saving in the labour cost of fixing and 

dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation purpose, 

number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the edges by 

small steel angles. The panel units can be held together through the use of suitable clamps or 

bolts and nuts. The panels can be fabricated in large number in any desired modular shape or 

size. Steel forms are largely used in large projects or in situation where large number reuses of 

the shuttering is possible. This type of shuttering is considered most suitable for circular or 

curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and their 

reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such surfaces 

need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust the 

height of the prop as per the requirement. These props can be used to accommodate the 

variation in the height of beams, Slabs and all RCC members. It is especially used for heavy 

load bearing capacity. It is very simple in operation, time and labor saving. They are using 

two types of prop jacks 3m and 4m 
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Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 

mm length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful 

in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement and 

cement starts losing its plasticity. And Final Setting Time means time period between the 

moments the water is added to the cement to the time at which paste has completely lost its 

plasticity. 

Approximate setting time of various types of cements: OPC 

30 min 10 hrs. 

Rapid Hardening 5 min 30 min 
 

Quick setting 1 hr. 10 hrs. 
 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in reinforced 

concrete buildings, bridges, pavements where the soil conditions are normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the final 

strength is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of Aluminate 

Sulphate & finely grinded with cement and the small percentage of gypsum. It is used in 

underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite and 

ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under gradually 

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for 

example in M25, 25 refers compressive strength in N/ . 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a gradually 

applied load, a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for 

example in M25, 25 refers compressive strength in N/mm2. 

 
Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 
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16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ........................... If it is less than 3.5N/ 

     then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular with sharp 

edges. 
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QUALITY CONTROL 
LABOURATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

4. Brick Strength and Dimensions 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 

mm length to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful 

in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement and 

cement starts losing its plasticity. And Final Setting Time means time period between the 

moment the water is added to the cement to the time at which paste has completely lost its 

plasticity. 

Approximate setting time of various types of cements: 
 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 

 
 

OPC: Most common cement used in general concrete constructions. It is used in reinforced 

concrete buildings, bridges, pavements & where the soil conditions are normal. 
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Rapid Hardening Cement: It gains strength more quickly than OPC, though the final 

strength is slightly higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed to open 

atmosphere. And where water is expected to fall (Rain water or water falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average thick with 

using 6mm to 12mm gauge hard granite machine crashed metal laid over cc bed already laid 

or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the top surface 

to the required 

Smoothness, slopes and thread lining including cost of all material like cement, metal, sand 

and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked for the 

same level from the slab. The bricks are kept side by side with spacing not exceeding 2 to 4 

mm. the cement motor is laid between the bricks are joined and together. The bricks should 

be at the same height and also in the straight line without any deviation. 

 

 

BRICK WORK
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8. STAIR CASE 
 

 

 
Stairs are an essential part of many construction projects, from decks to interiors. It 

parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top baseboards 

onto which you step, and risers are placed perpendicularly under each into place. 

 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

where the stairs begin, be sure to account for this gap in your measurement. 

 For example, if you are building stairs to go up to a deck, and you measure 3 

feet (0.91 m) from the ground to the top of the deck, then this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the deck, 

however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the total 

number of steps on your stairs. The typical rise per step is about 7 inches (17.8 cm), 

but you'll probably use a slightly different height for the actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 inches to 

get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise height. 

Finding the actual rise per step will ensure that your steps are all same height, no 

matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 steps to 

get 7 and 5/16 inches (18.5cm). On your stringer, each step



37  

Will rise 7 and 5/16 inches. 
 

Plasting and finishing 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. After 

lowering the bricks the cement bed is laid and cement water is poured to make the surface 

soft and get good appearance. 

Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand mixed with 

water. If this is not done there may be a loose appearance in the stone and it may leave the 

wall. 
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Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or cement 

particles and other contaminants. No putty is mixed with water in required ratio and it is 

applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface without 

any ups & downs. Then the second coat of putty is applied. After this coat is dry primer is 

applied to cover any other ups & downs. Now, paint is applied 2coats to get a greater 

appearance. The thickness of putty is not greater than 2- 5mm. If any cracks then putty is not 

applied there. 

 

 
 
 
 

Sump Tank: The reinforcement of the sump tank is as below 
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ABSTRACT 
 

Residential building is one in which people reside permanently  or  for  a  considerable time. 

A  residential building  is  defined  as  the  building which provides morethan half of its floor 

area for dwelling purposes. In other words, residential  building  provides  sleeping 

accommodation  with  or  without  cooking  or  dining  or  both  facilities.2D drafting and 

drawing is the process  of  creating  and  editing  technical  drawings  as  well  as annotating 

designs. Drafters use computer-aided  design(CAD)  software  to  develop floor  plans,  

building permit drawings, building inspection plans and landscaping layouts. CAD software 

for 2D drafting can be used to draft designs  more  quickly  and  with greater precision, 

withoutusing  stencils  and  technical  drawing  with  texts, dimensions, leaders and tables. The 

work was carried on  planning  and  design  of residential  buildings  using  available  

software,  i.e.,   AUTOCAD  2D  drafting.   The various facilities for the residential building 

were also planned and designed. 
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CHAPTER-1 

INTRODUCTION 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their 

workonacomputerscreen,printandsaveitforfutureediting.CADisusedto 
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accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 
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Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser andshower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchenwindows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Maindoor MD 

Doors D 

D1 

1m x 2m 

0.91mx2m 

0.84m x2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of theintersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to thesurroundings. 

(ii) To provide natural light and air to theinhabitants. 

(iii) To save the inhabitants from dust andsmoke. 

(iv) To save the inhabitants fromnoise. 

(v) To provide privacy to theinhabitants. 

(vi) To save the building from damages due torain. 

(vii) To save the inhabitants from the bad effects of the worstweather. 

(viii) To add beauty to thebuilding 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North- 

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough lightthroughout the day. Cooking was 

done after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of acomputer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing inminutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawingseasily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawingthem. 

e) Rotate or translate the objects in the drawing to anyposition. 

f) Produce better designs that are almost impossible to producemanually. 

g) Zoom in and zoom out any components of drawing or completedrawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard microcomputer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

sk cofounder 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD360. 

 
3.1.2 Operation of AUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry throughkeyboard. 

b) Through the top pull downmenu. 

c) Through the tool bars located in any portion of thescreen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- 

ordinate system (WCS). 

3.2 AUTOCAD Features 

 
 Storage and accessibility 

 3D view 

 Revisions andmodifications 
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 Speed 

 accuracy 

 
Storage and accessibility: 

 
AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internetconnection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the endproduct. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user-

you wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand- 

drafted manual drawings, hence offering accuracy in all dimensions. 
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3.3 Advantages and Disadvantages ofAUTOCAD 

 
3.3.1 Advantages ofAUTOCAD 

 
 Reduced storagespace. 

 Corrections can be madeeasily. 

 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from thedrawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients tosee. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show theclient. 

 
3.3.2 Disadvantages ofAUTOCAD 

 
 Work can be lost if the computercrashes. 

 Work could be corrupted by theviruses. 

 Work could behacked. 

 Time taken to learn how to use thesoftware. 

 Initial cost of buying a computer system ishigh. 

 Time and cost of trainingstaff. 

 Continual need for updating the software or operatingsystem. 

 CAD/CAM systems means less people need to beemployed. 

 
3.4 Benefits ofAUTOCAD 

 Quickly createsdesigns 

 Improved quality over handdrafting 

 Easilymodify 

 Moreaccuracy 

 Easy totransfer 

 Long timesave 
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3.5 Types of CADsoftware 

 
 2 Dimensional CAD (2DCAD) 

 3 Dimensional CAD (3DCAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3Dsurfaces. 

 Solid models. 

 
2 Dimensional CAD (2DCAD) 

 

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

 

3 Dimensional CAD (3DCAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

-Dassults. 3D 

CAD quickly became popular because of enhanced visualcapability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

e includes Solid Edge and Solid Works. Of 

course, with the vast array of tools, professional training is needed to master these 

tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of thedrawing 

2) Basic geometric commands depending upon therequirement 

3) Utilize basic editingcommands 

4) File handlingcommands 

5) Text dimensioningcommands 

 
4.1 Fix drawing units and limits of thedrawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes andseconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits( ) 

 
Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 

 
Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon therequirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the comman d used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

Figure 4:8 array command 
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TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 

Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:0:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometryetc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings inAUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that areunnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 
 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X2.00 

D1 : 0.84 X2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X1.20 

VENTILATOR V : 0.76 X0.50 
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Figure 4:10:2first floor plan 
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Figure 4:100:3 second floor plan 
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Site engineer explaining about the plan of residential building 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 

drafting) software. Building plan, elevation and section for residential buildings was 

adopted by standard guidelines of building drawing and  orientation(vaasthu) 

Planning and design of residential buildings was carried on by considering rules of 

working and approval drawings. Construction work and site location is visited for  

twodays. 
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ABSTRACT 
 
 

 

 .Development of a country depends on the connectivity of various places with 

adequate road network. Roads are the major channel of transportation for carrying 

goods and passengers. As a part of the curriculum, and for the partial fulfillment 

of the requirements for completion of the engineering degree from gudlavalleru 

engineering college, I (M.ANIL KUMAR), underwent an industrial training AT  

PANCHYATI RAJ ENGINEERING DEPARTMENT , bantumilli mandalam 

521324, krishna district .the report consist of inspection of site work and 

procedures used at the site for construction. 
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INTRODUCTION 

 

Development of a country depends on the connectivity of various places with adequate 
road network. Roads are the major channel of transportation for carrying goods and 
passengers. They play a significant role in improving the socio-economic standards of a 
region. Roads constitute the most important mode of communication in areas where 
railways have not developed much and form the basic infra-structure for the development 
and economic growth of the country. 

The benefits from the investment in road sector are indirect, long-term and not 
immediately visible. Roads are important assets for any nation. However, merely creating 
the assets is not enough, it has to be planned carefully and a pavement which is designed 
not properly deteriorates fast. India is a large country having huge resource of materials. 
If these local materials are used properly. The cost of construction can be reduced. There 
are various types of pavements which differ in their suitability in different environment. 

Each Type of Pavements has its own merits and demerits. Despite a large number of 
seminars and conference, still in India, 98% roads are having flexible pavements. A lot of 
research has been made on use of waste materials but the role of the material is still 
limited. So there is need to take a holistic approach and mark the areas where these are 
most suitable. India has one of the largest road networks in the world. For the purpose of 
management and administration, 

The National Highways are intended to facilitate medium and long-distance inter-city 
passenger and freight traffic across the country. The state Highways are suspended to 
carry the traffic along major centers within the state. Other District roads and Village 
Roads provide villages accessibility to meet their social needs as also the means to 
transport agriculture produce from village nearby markets. Major District Roads provide 
the secondary function of linkage between main roads and rural roads. 

The Road network in the country is as under 

Point of view geographical and population of the state is the nation's largest state. State 
Industrial, economic and social development of the state and the population of each 
village is absolutely necessary to re-connect to the main roads. In addition to state 
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important national roads, state roads and district roads and their proper broad be made to 
improve the quality of traffic point of view is of popular importance. 

                                                                                              
Roads & Buildings Department to build roads and improve connectivity in rural ones, 
Other District Road and State broad and improvement of rural roads and main roads 
narrow construction of zones and depleted bridges and bridges reconstruction of the bases 
are transacted on a priority basis. Also under pradhanmantri Gram Sadak Yojana and 
Prefabricated construction of rural roads linking the work of other district roads broad 
Kilometers the scale bases are edited 

Successful operation of various Schemes for the Roads & Buildings Department 
engineers and supervisory boards in different districts of the  office has been 
different settled. 

Activities by planning, execution, and quality control etc. remove impediments find joy 
in relation to the supervision over the activities are focused. Various schemes operated by 
the Department of the office of the Regional Chief Engineers Office. 
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Role of our work in construction: 

 

 The role we were assigned during our internship program was Inspection. 

 We were responsible for the inspection of various construction activities like 
proper mixture of ingredients in concrete and the proper work procedure   

 Inspection on Construction of C.C Road in Bantumilli village 

    The length of the cc road at Bantumilli village (600m), width (3.5m), 

    depth (6inches) mix proportion used for this road is 1:2:4 .Estimation costing 

    Rs. 1.50lakhs/- 

 Inspection on Construction of C.C Road in Arthamuru village 

The length of the cc road at Arthamuru village (800m), width (3.0m), depth       

(6inches) mix proportion used for this road is 1:3:6 . Estimation costing  

    Rs. 1.8lakhs/- 

 

 Inspection on Construction of C.C Road in Satuluru village  

The length of the cc road at Satuluru village (750m), width (3.5m) depth 

(6inches) mix proportion used for this road is 1:2:4 . Estimation costing   

 Rs. 1.65lakhs/- 
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WHAT IS ROAD (OR) PAVEMENT? 

Pavement or Road is an open, generally public way for the passage of vehicles, people, 
and animals. 

Pavement is finished with a hard-smooth surface. It helped make them durable and able 
to withstand traffic and the environment. They have a life span of between 20-30 years. 

 
Road pavement deteriorate over time due to 

The impact of traffic, particularly heavy vehicles. 

Environmental factors such as weather, pollution. 

 

PURPOSE 

Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 

FUNCTIONS 

One of the primary functions is load distribution. It can be characterized by the tire loads, 
tire configuration, repetition of loads, and distribution of traffic across the pavement, and 
vehicle speed, Pavement material and geometric design can eliminate moisture problems 
such as mud consists of affect quick and efficient drainage. These are pounding. Drainage 
systems 

 

Surface drainage: Removing all water present of the surface, sloping. chambers, and 
kerbs 

Subsurface drainage: Removing water that sleep into or is contained in the underlying 
sub-grade. 
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                                        TYPES OF PAVEMENTS 

 

      There are various types of pavements depending upon the materials used 

 

 

             FLEXIBLE PAVEMENTS 

Bitumen has been widely used in the construction of flexible pavements for a long time. 
This is the most convenient and simple type of construction. The cost of construction of 
single lanc bituminous pavement varies from 20 to 30 lakhs per km in plain areas. In 
some applications, however, the performance of conventional bitumen may not be 
considered satisfactory because of the following reasons 

In summer season, due to high temperature, bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 
In winter season, due to low temperature, the bitumen becomes brittle resulting in 
cracking. raveling and unevenness which makes the pavement unsuitable for use. 
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In rainy season, water enters the pavement resulting into pot holes and sometimes 
total removal of bituminous layer.                                                                                                    
                                                                                                  
In hilly areas, due to sub-zero temperature, the freeze thaw and heave cycle takes 
place. Due to freezing and melting of ice in bituminous voids, volume expansion 
and contraction occur. This leads to pavement failure. 
The cost of bitumen has been rising continuously. In near future, there will be 
scarcity of bitumen and it will be impossible to procure bitumen at very high costs. 

 
 
RIGID PAVEMENTS 

Rigid pavements, though costly in initial investment, are cheap in long run because of 
low maintenance costs. There are various merits in the use of rigid pavements are 
summarized below: 

Besides the easy availability of cement, concrete roads have a long life and are 
practically maintenance-free. 
Cement concrete roads save substantial quantity of stone aggregates and this factor 
must be considered when a choice pavement is made, Concrete roads can 
withstand extreme weather conditions Wide ranging temperature, heavy rainfall 
and water logging. 
Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 
Reduction in the cost of concrete pavements can be brought about by developing 
semi-self-compacting concrete techniques and the use of closely spaced thin joints. 

 

TYPES OF CONCRETE PAVEMENTS 

1. PLAIN CONCRETE OR SHORT PAVEMENT SLABS 

This type of pavement consists of successive slabs whose length is limited to about 25 
times the slab thickness. At present it is recommended that the paving slabs not be made 
longer than 5, even if the joints have dowels to transfer the loads. The movements as a 
result of fluctuations in temperature and humidity are concentrated in the joints. 
Normally, these joints are sealed to prevent water from penetrating the road structure. 
The width of the pavement slabs is limited to a maximum of 4.5m.                                                                   



 

7 

 

2. REINFORCED CONCRETE 

Continuously reinforced concrete Continuously reinforced concrete pavements 
are characterized by the absence of transverse joints and are equipped with 
longitudinal steel reinforcement. The diameter of the reinforcing bars is calculated 
in such a way that cracking can be controlled and that the cracks are uniformly 
distributed (spacing at 1 to 3m). The crack width has to remain very small, Le. less 
than 0.3m 

 Reinforced pavement slabs 

Reinforced concrete pavement slabs are almost never used, expect for inside or 
outside industrial floors that are subjected to large loads or if the number of 
contraction joints has to be limited 

 
Steel fiber concrete 

The use of steel fiber concrete pavements is mainly limited to industrial floors. However, 
in that sector they are used intensively. For road pavements steel fiber concrete can be 
used for thin or very thin slabs or for very specific application. 

MATERIALS USED 

Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction 

Communities around the world rely on concrete as a safe, strong and simple building 
material. It is used in all types of construction; from domestic work to multi-story office 
blocks and shopping complexes. 

Despite the common usage of concrete, few people are aware of the considerations 
involved in designing strong, durable, high quality concrete. 

 
There are mainly three materials used primarily 

Cement  
Sand  
Aggregate 
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CEMENT 

Cement is a binder, a substance that sets and hardens independently, and can bind other 
materials together. The word "cement" traces to the Romans, who used the term 
caementicium to describe masonry resembling modem concrete that was made from 
crushed rock with burnt lime as binder. The volcanic ash and pulverized brick additives 
that were added to the burnt lime to obtain a hydraulic binder were later referred to as 
cimentum,cement, and cement. 

Cement used in construction can be characterized as being either Hydraulic or Non 
hydraulic. Hydraulic cement hardens because of hydration, a chemical reaction between 
the anhydrous cement powder and water. Thus, they can harden underwater or when 
constantly exposed to wet weather. The chemical reaction results in hydrates that are not 
very water soluble and so are quite durable in water. Non-hydraulic cements do not 
harden underwater, for example, slaked limes harden by reaction with reaction with 
atmospheric carbon dioxide. 

The most important uses of cement are as an ingredient in the production of water in 
masonry, and of concrete, a combination of cement and an aggregate to form a strong 
building material. 

TYPES OF CEMENT: 

Portland cement 

Portland cement is by far the most common type of cement in general use around the 
world.This cement is made by heating the limestone with small quantities of other 
materials to 1450 ^0in the kiln, in a process known as calculations where by a molecu 
liberated from the calcium carbonate to form calcium oxide or quicklime, which is than 
bended with other materials that have been included the mix. The resulting hard 
substance is called "Clinker is the ground with small amount of gypsum into a powder to 
make "ordinary Portland cement". The most commonly used type of cement. 

Portland cement is a basic ingredient of concrete, mortar and most non-specially grout. 
The most common use for Portland cement is a production of concrete. Concrete is a 
composite material consisting of aggregate cement and water. As a construction material, 
concrete can be cast in almost any shape desired, and once harden can become a 
structural clement. It maybe white or grey. 
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Portland fly ash cement 

It contains up to 35% fly ash. The fly ash is Pozzolanic, so that ultimate strength is 
maintained. Because fly ash addition allows lower concrete water content, early strength 
can also be maintained. Where good quality cheap fly ash is available, this alternative to 
ordinary Portland cement. be an economic 

 

Portland Pozzolana Cement 

It includes fly ash cement, since fly ash is pozzolana, but also includes cement made from 
other natural or artificial pozzolans. In countries where volcanic ashes are available. 

 

Portland silica fume cement 

Addition of silica fume can yield exceptionally high strengths, and cements containing 5-
20% silica fume are occasionally produced. However, silica fume is more usually added 
to Portland cement at the concrete mixer. 

 
 
 
 

FINE AGGREGATE 

Sand is a naturally occurring granular material composed of finely divided rock und 
mineral particles. The composition of sand is highly variable, depending on the local rock 
sources and conditions, but the most common constituent Of sand in Inland continental 
settings and non tropical coastal settings is silica (silicon dioxide, or SiO2), usually in the 
form of quartz 

The second most common type of sand is calcium carbonate, for example aragonite, 
which has Mostly been created, over the past half billion years. by various forms of life, 
like coral and shellfish. It is, for example, the primary form of sand apparent in areas. 
Where reefs have dominated the ecosystem for millions of years like the Caribbean. 
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COARSE AGGREGATE 

Aggregates are inert granular materials such as sand, gravel, or crushed Stone that, along 
with water and Portland cement, are an essential ingredient in concrete. For a good 
concrete mix, aggregates need to be clean, hard, strong particles free of absorbed 
chemicals or coatings of clay and other fine materials that could cause the deterioration of 
concrete. 

Aggregates, which account for 60 to 75 percent of the total volume of concrete, are 
divided into two distinct categories - fine and coarse. Fine aggregates generally consist of 
natural sand or crushed stone With most particles passing through a 3/8-inch (9. 5-mm) 
sieve. Coarse aggregates are any particles greater than 0.19 inch (4.75 mm), but generally 
range between 3/8 and inches (9.5 mm to 37.5 mm) in diameter. Gravels constitute the 
majority of coarse aggregate used in concrete with crushed stone making up most other 
remainder. Natural gravel and sand are usually dug or dredged from a pity river, Luke, Or 
seabed. 

Crushed aggregate is produced by crushing quarry rock, boulders, cobbles. or large-size 
gravel. Recycled concrete is a viable source of aggregate and has been satisfactorily used 
in granular sub base, soil-cement, and in new concrete. Aggregate processing consists of 
crushing, screening, and washing the aggregate to obtain proper cleanliness and gradation. 
If necessary, a benefaction process such as jigging or heavy media separation can be used 
to upgrade. 

The Once processed, the aggregates are handled and stored in a way that minimizes 
segregation and degradation and prevents contamination. Aggregates strongly and 
economy. 

Consequently, selection of aggregates is an important process. Although some variation 
in aggregate properties is expected, characteristics that are considered when selecting 
aggregate include: 
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PROCEDURE TO CONSTRUCTION OF ROAD 

construction of a cement concrete pavement, various steps are taken as below 

 Survey of proposed work is done by experienced engineers or by any expert of 
survey, site survey includes geographical details, soil properties and site 
investigation 

 After survey- a team of experienced engineers and architecture prepare detailed 
plan of work the help of various software. 

 After that an engineer prepares detailed estimate of proposed work and also 
prepares a estimate regarding  required and labor requirements 

 Now excavation is done with the help of automatic machines and then a 
equipment is used to cut nearby trees and root removal process. And after this 
construction of soil sub grade.base course and then construction of concrete slab is 
done. 

 
 
 

Fig. 1.1 cement concrete road construction 
 
 
 
 



 

12 

 

 
 
 
 
 

      

               

Fig.1.2 Subgrade     Fig.1.2.1 Subgrade 
 

 
The following points are important for roads without n foundation 

  Drainage of all surface water 

Good compaction of the sub grade; 

 

idden to level the sub grade by means of a course of sand. If the sub grade has 
to be levelled, it is advisable to do this by using a granular material: either slag or coarse 
aggregate eg, with a grain size 0/20; 

ade for more lateral support. 

 
It must always be avoided that water is sucked from the cement paste into the 
substructure or the base. This can be accomplished by either moderately moistening the 
sub grade, or by applying a plastic sheet on the substructure of the pavement. The latter 
work must be done with care, to prevent the sheet from tearing or being pulled loose by 
the wind 
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Form work 

Formwork (shuttering) in concrete construction is used as a mould for a structure in 
which fresh concrete is poured only to harden subsequently. 
 
 
 
 

                                                               Fig 1.3.1 form work                                     
 
 
 

             
                                                   Fig 1.3.2  form work                      
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MIXING AND TRANSPORT OF CONCRETE 

CONCRETE MIXING PLANT 

The concrete mixing plant must have a sufficient capacity in order to be able to 
continuously supply concrete to the paving machines. The mix constituents and 
admixtures have to be dosed very accurately. The number of aggregate feed bins has to 
equal at least the number of different aggregate fractions. 

The bins shall have raised edges to prevent contamination of the aggregate fractions. The 
equipment for loading the material shall be in good condition and shall have sufficient 
capacity to be able to continuously feed the bins. The bucket of the loaders shall not be 
wider than then bins. The content of the cement silos and the water tank are in proportion 
to the production rates. 

 

Fig. 1.4 Mixing plant 
 
 
For small works, permanent concrete mixing plants are often called on. In that case, 
mixing plants that are inspected and that can deliver Indian quality certification concrete 
should be used. 

Furthermore, it is useful and even essential to have a communication system between the 
concrete mixing plant and the construction site in order to coordinate the batching and 
paving operations 
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TRANSPORT OF THE CONCRETE MIXING 

Sufficient trucks must be available to continuously supply the paving machines. The 
number depends on the yield at the construction sites the loading capacity of the trucks 
and the cycle time (i.e. the transport time plus the time required to load and unload a 
truck)- The loading capacity and the of truck to be used depend on the nature of the work, 
the haul roads and concrete paving machines, Usually, the specifications prescribe that 
the concrete has to be transported in dump trucks as concrete consists of a relatively dry 
mix having a consistency that makes transport and unloading in truck mixers difficult. 

Furthermore, dump trucks can discharge the concrete faster. For small marks and in 
urban areas, the use of truck mixers is increasingly accepted Under these circumstances 
an admixture (ega superplasticizer) can be mixed in just before discharging the concrete, 

 

         Fig. 1.5 Transportation of concrete 
 

The necessary measures have to be taken to prevent changes of the water content and 
temperature of the concrete during transport. To this end, the specifications prescribe to 
cover the dump trucks by means of a tarpaulin. 
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PLACING THE CONCRETE 

Usually the concrete is placed using slip form paving machines which applies for all 
categories of roads. This equipment meets both the requirements for quality and for the 
envisaged rate of production Conventional concreting trains riding on set up rails, are 
hardly used any more for road works in our country 

 
 
 
For this reason, this manner of execution will not be dealt with here. However, the 
technique of manually placing the concrete using forms is still applied in certain cases, 
such as for the construction of roundabout with a small diameter, at intersections, for 
repair work or when the execution conditions are such that slip form pavers cannot be 
utilized. This occurs increasingly often in urban areas for the construction of pavement 
surfaces of exposed aggregate and possibly colored concrete. 

 

                                                   Fig. 1.6 Placing the concrete 
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Compaction 
 Purpose of compaction is to pull out the air from voids and concrete make harden. 
 In site mostly used Mechanical vibrators.  

 
 
 

 
Fig. 1.7.1 Pin vibrator  

 
 
 

     
Fig. 1.7.2 plate vibrator  
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Finishing of surface 

 Finishing refers to leveling or smoothing the concrete so that the pavement  
surface has the correct profile 

 
 

   
Fig. 1.8.1 Finishing by machine  

 
 

 
 

 
 

Fig. 1.8.2 Finishing by manually 
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CURING 

Curing is the process of increasing hydration in cement; after setting the concrete, curing 
process is done till 20 to 25 days. 

There is some method of curing 

Sprinkling of water 

By ponding 

 

 

 

 

      

            Fig. 1.9 Curing 
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OPENING TO TRAFFIC 
 
Usually, a concrete pavement is only opened to traffic 7 days after the concrete has been 
laid and after, in the presence of all parties, any possible cracks have been recorded. A 
concrete pavement of less than 7 days old can be opened to traffic if the contractor 
provides proof that the concrete has reached the minimum compressive strength 
stipulated in the specifications 
 
Presently, special compositions of the concrete mix allow an early opening to traffic, ie. 
 
between 24 and 48 hours after placement. These mixes are used, for example, for 
pavement repair works to reduce the nuisance to the public as much as possible. 
 
It is pointless to talk about quality if not all employees, cach at his own level, make a special 
effort to understand the rules of good practice upgrade their know-how and act accordingly. 
                            
 

 
Fig. 2.0 Opening to Traffic 
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CONCLUSION 
 

 It was wonderful learning experience at Bantumilli panchayat raj Department and 
      consultants for four weeks internship at Bantumilli. 

 
 I gained  insight regarding almost every aspect of site.  

 
 I got experience about dealing the workers in site. 

 
 I gained  knowledge about the methods of laying cc roads and mix proportions and 

ingredients used in construction of roads. 
 

 I hope this experience will surely help me in my future. 
 

 I would like to thank MR. HARI BABU, AEE who helped us to understand the 
methods in road construction  
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Chapter -1

INTRODUCTION 

1.1 GENERAL 
 

          For many centuries village tanks have been the backbone of the village 

economy in South Asia. Tank storage structures are the prime water source to store 

rainwater and help farmers during crop growing period and provide stability to 

agricultural production. This resource has to be utilized properly by carrying out the 

On Farm Developmental works in its command area. Developing agricultural tank 

information system involves the collection of various information of the command 

area. 

           As irrigation has been the primary source of agricultural growth in the Telugu 

states, has always been accorded top priority by the states. Traditionally, the irrigation 

sector has been the largest consumer of plan funds next to the power sector. Over the 

years, the states have been able to create an irrigation potential of 4.84 million 

hectares through major irrigation projects medium irrigation projects. 

          Traditionally, individual formers have irrigated from wells, ground water 

irrigates about 2.2 million ha. As irrigation has been the primary source of agricultural 

growth in the Telugu states, it about half of that is under irrigation. India is among the 

foremost countries in the world practicing large scale irrigation through development 

of its water resources for irrigation, generation of hydropower and providing domestic 

water supply. 

1.2 HISTORY 

          Irrigation potential which stood at 22.6 mha in 1950 - 1951, has now reached 

100 mha, which is about 1/3 of total cropped area, and as a result food production has 

increased from 50 m tones (1951) to about 208 m tones (2000). The projection for 

future population and food requirement of the country indicate that the population of 

India may stabilize around 1.6 to 1.7 billion by 2050 AD and that would require about 

450 m tons of food grain annually at the present level of food consumption. 

            However, to meet the demand of our nation and create reasonable export 

surplus in the internal market, we need to plan production of food grains, to be not 
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less than 500 m tons by 2050 AD area wise it is necessary to provide irrigation in at 

least 130 mha for food crops alone and in area of 160 mha for all crops to be able to 

meet the demands of the country in 2050 AD and security. 

1.3 NECESSITY OF THE STUDY: 

          Water is a precious national   resource. The  development  of surface  as  well  

as  ground  water  for  increasing  the  agricultural production  to  meet  the  growing  

requirement  of  Indian population  is  a  must.  As  the  civilizations  grew more  and  

more, lands  are  converted  into  agricultural  lands  all  over  the  world  to  cater  the  

needs  of  the  growing  population,  and  India  is  no exception. Historically, tanks 

formed the primary sources of minor irrigation in the country as a whole and South 

India in particular, in conformity with local conditions. Tank storage structures are the 

prime water source to store rainwater and help farmers during crop growing period 

and provide stability to agricultural production. 

          Minor irrigation schemes are environment friendly and provide gainful 

employment opportunities to the rural population, resulting in optimum utilization of 

resources.  This also contributes to rural economic growth and support numerous 

vegetable and food processing units. Historically, tanks formed the primary sources of 

minor irrigation in the country as a whole and South India in particular, in conformity 

with local conditions. Andhra Pradesh, one of the Southern states of the country also 

experienced most of its minor irrigation through tanks. However, in the recent past, 

the minor irrigation under tanks received a setback due to various reasons 

Rainfall is the primary sources of water for irrigation. It is not available though 

out the year. The stored rain water either in tank or in sub-surface is used as resources 

of irrigation water for an indefinite period. Following are the sources of irrigation 

water. Surface water: It may be by flowing river or from still waters of tanks, ponds, 

lakes, pools or artificial reservoirs such as dams, barrages and diversionary bunds 

with different storage capacity. Ground water.  Water stored in the underground is 

known as groundwater. 
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1.4 NECESSITY OF IRRIGATION 

i) Uncertainty of monsoon rainfall: 

80% of rainfall in India is received during monsoon period. Monsoon rainfall is very 
uncertain. So irrigation is very important to supply water to plants also and when 
needed. 

ii) Uneven distribution of rainfall: 

To compensate the uneven distribution in an area, supplemental irrigation is needed. 

iii) Effect of winter rainfall (N India)/ Effect of SWM in S. India: 

Supplemental irrigation is inevitable in the regions due to poor rainfall. 

iv) Cultivation of high yielding crops: 

 High yielding crops produce heavy biomass and economic yield. Higher biomass 
need more water for its production. Hence supplementation of water as irrigation is 
essential. 

v) Difference in water holding capacity of the soil:  

Sandy soil - low WHC  frequent irrigation. Clay soil - high WHC - frequency is less. 
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Chapter -2 

   TYPES OF IRRIGATION 
 

There are three types of irrigation: 

1. Gravity flow or surface water flow. 

2. Tank or reservoir. 

3. Lift irrigation. 

2.1 GRAVITY FLOW OR SURFACE IRRIGATION: 

          The irrigation in which the water flows under gravity from the source to the 

field is known as gravity flow irrigation. Due to gravity water flows from higher areas 

to the lower areas. After which it is distributed in the fields. Silt in the canal water has 

a fertilizing agent. The whole canal irrigation in our country is gravity irrigation. The 

gravity flow irrigation is cheaper and quality of water is also good due to presence of 

soil content. 

2.2 Tank irrigation: 

          If the runoff is more than the required amount then head works and barrages are 

constructed to store the water. 

          The flow of a river is a seasonal flow. Sometimes more water is required and 

the Source is limited. Sometimes less water is required and the source is high so in 

order to regulate flow, the reservoirs are constructed. The functions of reservoirs are 

1. To fulfill the immigration requirements. 

2. To generate the hydraulic power. 

3. Regulate the river flow so is to avoid flood. In some areas, small dams instead of 

canals are constructed for the irrigation purposes. 
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2.3 Lift irrigation: 

          When the main source is at the lower level than the supply level. Then water is 

supplied through some mechanical means this is known as lift irrigation. 

Lift from canals (rivers) 

         Pumps are used to lift the water from canals or rivers at lower level to the area at 

higher level for irrigation purpose. 

Open wells 

In villages there are some open holes whose depth intercepts the water table. So the 

water is taken out from lower level to the surface for irrigation purpose by adopting 

different mechanical means. 

 

 Tube wells 

          It is the lifting of water by pumping from underground reservoir. Extensive 

surface irrigation results in an increase in the ground water level due to percolation 

and seepage which causes water logging in large areas, Irrigation by this method will 

reduce the yield. Tube well offers a remedial measure by providing sub surface 

drainage. 

          Tube well irrigation can be obtained more quickly than from surface water 

project.  Large costs involved in making canals for the construction of head works, 

whereas less cost is involved in constructing tube wells. 
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Chapter -3 
LIFT IRRIGATION 

 

3.1 Uses of Lift irrigation 

 

Figure 3.1 indicates lift the water in to distributor channel 

1. The lift irrigation method is used both for watering of a certain area as a whole and 

for water application to particular elevated sites in the area of gravity irrigation (at 

that water is lifted from river or from immigration canals). Such combination of 

gravity and lift irrigation is rather reasonable in many cases. 

2. Irrigation with which water is supplied to the system by water-lifting devices is 

called pumping/mechanical/lift irrigation (by means mechanical water-lifting 

devices). 

3. Head/diversion structure is a water-lifting device that supplies water by means of 

pumps to an irrigated area through a pressure pipeline. Water from a source is lifted 
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up to the highest elevation of the entire irrigated area or  certain zones, and from 

there it is distributed by gravity canals or pressure pipelines. 

4. Lift irrigation is used both for water application by gravity to the entire area and 

particular elevated sites. 

5. At sprinkling irrigation, pumping stations not only supply water at a target rate, but 

also produce required water head. 

 

3.2 REQUIREMENTS OF LIFT IRRIGATION 

1. Water Source - suitable and constant water source should be available for whole 

year at the site of LIS. Water can be made available through Dams, River canal etc. 

2. Lifting medium - To lift water to the desired location, lifting medium i.e. pumps are 

required. Depending upon the duty point head, discharged the different types of 

pumps are selected. 

3. Conveying medium - Rising main may be of steel, concrete or any other suitable 

material. 

 

3.3 TYPES OF IRRIGATION PROJECTS IN TELUGU STATES 

          Irrigation projects in Telugu states have been divided into three categories 

based on the size of the irrigated area i.e. cultivable command area (CCA). 

Definition of cultivable command area (CCA) 

The area which can be irrigated from a scheme and is fit for cultivation. 

A. Major irrigation scheme 

    A scheme having CCA more than 10,000 hectares is major irrigation scheme  
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B. Medium irrigation scheme 

   A scheme having CCA more than 2,000 hectares and up to 10,000 hectares 

individually is a medium irrigation scheme. 

C. Minor irrigation scheme 

  A scheme having CCA up to 2,000 hectares individually is classified  as minor 

irrigation scheme and usually include smaller irrigation schemes such as lift irrigation 

or schemes with water sources like tanks, division weirs, and open head channels. 

Traditionally, minor irrigation projects and ground water are under the guidance 

of the minor irrigation Department,  while the major and medium irrigation projects 

are under the major irrigation Department. 
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3.4   STORAGE SCHEMES 

 

          Storage schemes include tanks and reservoirs which impound water of streams 

and rivers of irrigation purposes.  After wells, tanks occupy a very important place 

under the minor irrigation program. They provide nearly two-third of the total 

irrigation from minor sources in the states of Andhra Pradesh, Karnataka, Kerala, 

Maharashtra, Orissa and Tamil Nadu. The essential features of these schemes are: 

1. A bund or a dam which is generally of earth, but is also sometimes partly or fully 

masonry. 

2. Anicut and feeder channels to divert water from adjoining catchments. 

3. A waste weir to dispose of surplus flood water. 

4. Sluice or sluices to let out water for irrigation. 

5. Conveyance and distribution system. 



10 
 

3.5 IMPORTANCE OF MINOR IRRIGATION TANKS 

Minor Irrigation Tanks are the resource complexes for multifarious uses like 

1. Irrigation 

2. Drinking water for people & animals 

3. Domestic use for people  and animals 

4. Recharging ground water 

5. Fuel wood and timber 

6. Rearing fish 

7. Fodder 

8. Sanctuary for birds 

9. Silt and sand for construction 

  

3.6 COMPONENTS OF MINOR IRRIGATION  

The various components of a minor irrigation tank are listed below: 

1. Tank bund (Earthen Bund): A bund or a dam which is generally of earth, but is 

also sometimes partly or fully masonry, which is used to store water. 

2. Feeder channels: feeder channels are used to divert water from adjoining 

catchments. 

3. Sluice: Sluice or sluices used to let out water for irrigation. 

4. Conveyance and distribution system: Field channels are used to supply water 

(entered through sluice) to the irrigation fields. 
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3.7 MANAGEMENT OF  TANK IRRIGATION  

          Presently, in most of the states, the smaller tank systems are entrusted to the 

local bodies such as panchayats unions for maintenance and management while the 

bigger once are rested with the government irrigation departments where there is no 

role for the local bodies in planning and implementing the development works. 

          However, the tanks are even smaller units which need to be maintained and 

managed at the hamlet level where panchayats are considered to be bigger 

administrative units. Also, the panchayats with multifarious activities tend to neglect 

tank development due to lack of manpower and other resources. In some states like 

MP, minor irrigation tanks irrigating below 100 ha. And all the tanks are with 

panchayats. It is proposed to transfer minor irrigation tank even up to 250 ha to Zilla 

panchayats. Water resources department maintains minor irrigation tanks above 250 

ha. One wards up to 2000 ha. Further large medium and minor tanks are also 

maintained by water resources departments. 

3.8 PURPOSE OF REHABILITATION 

          Generally, tank bed is silted up and reducing the storage capacity at the site 

selected. Due to silting in the tank there is a variation in the storage. To overcome this 

storage, desilting is introduced at appropriate places. A deteriorated tank can be 

selected and assessment of canal bank health can be performed with which the further 

canal maintenance can be ensured. 

a) Providing insurance against short duration droughts. 

b) Reducing the hazard of frost (increase the temperature of the plant). 

c) Washing or diluting salts in the soil softening tillage pans. 

d) Delaying bed formation by evaporative cooling. 

3.9  ADVANTAGES OF LIFT IRRIGATION 

1. lift irrigation made irrigation possible at higher level. 

2. Land acquisition problem in LIS. Is less. 
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3. water losses are low. 

4. Man power is less used. 

Disadvantages of lift irrigation 

          A drawback of lift irrigation is need for complex pumping and power 

equipment and power supply, and high operating costs. All these factors raise the cost 

of water supply to fields. 
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Chapter 4 

STUDY AREA 

 

4.1 LOCATION 

Name               : Thadipudi channel 

Village              : Thadipudi, 

Mandal             : Tallapudi, 

District              : West Godavari, 

State                  : Andhra Pradesh. 

 

 

Figure 4.1: Indicating the position of Thadipudi Channel on Google earth Map 
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4.2 MINOR IRRIGATION IN INDIA: 

The minor irrigation sector is an important sector, as it is spread over the 

entire country and its rural environment.  The development of minor irrigation 

practices has been followed since ancient times and finds mention in `Rigveda and 

Yajurveda'.  Subsequently, in course of time these were subjected to various 

technological up gradation. The classification of irrigation works w.r.t. to source was 

first highlighted by the first irrigation commission 1903 which form the basis for the 

present system of classification of irrigation works. Later, The Royal Commission on 

agriculture 1928 has recognized the importance of the cultivation by the small storage 

works in India. The minor irrigation sources include tanks, wells, canals and other 

sources. Tanks include all works used for the storage of water and all natural 

depressions from which water is used for irrigation purposes. Of all the minor 

irrigation sources, tanks are important traditional sources and are a dominant feature 

in South-India in general and in Andhra Pradesh in particular.  

In many areas tanks have become the primary source of irrigation. However, 

the relative importance of tanks as minor irrigation sources has considerably reduced 

in recent times because of greater attention paid to major and medium sources of 

irrigation by the Government. But still the irrigation under tanks play an important 

role in Southern states of Andhra Pradesh, Tamil Nadu and Karnataka and they 

account for more than 50% of the area irrigated by all minor irrigation works put 

together. 

4.3 SITE SELECTION 

           

Mandal marked in figure 3.1. The main reason for rehabilitation of tank is to store the 

water as there is no facility for water storage and also ground water level has fallen 

down to 1000 feet since a decade. The availability of water for irrigation is very less 

hence the maintenance cost for irrigation uneconomical. 

          The sites consist of brownish red clayey silty gravel soil with pebbles of 

Irregular shapes and sizes. As the soil is clayey in nature, percolation is more which 

Indeed helps to improve the ground water level. 
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4.4 PRESENT CONDITION OF DISTRIBUTORY 

          Owning to the age of tank and  under - maintenance, the carrying capacity of 

the parent canal has deteriorating. The carrying capacity of the tank is less than the 

designed further; the rehabilitation at the tail end is suffered much. This has 

aggravated the tail end problems to such an extent that the tail end farmers could not 

get their legitimate share of water to grow crops. The structures on the system are 

Damaged there by regulation of water in the canal has become unmanageable. In-

Disciplined nature of some of the farmers in the reaches in tampering the sluice gates 

further aggravated the situation leading to unequal distribution of water and damage 

of the controlling structures. Due to the erosion of banks, there is frequent degradation 

and silting up in the tank bed. Owing to these problems, productivity and command 

Ability has drastically fallen. Figure 3.2 shows the present condition of Thadipudi 

channel At Thadipudi village in Thallapudi mandal. 

 

 
 

FIGURE 4.3 THE PRESENT CONDITION OF THADIPUDI CANAL 

4.5 NECESSITY OF THE WORK 
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          Irrigation requires lots of water, but when the water is scarce it is important to 

Use the water efficiently. An important factor in achieving high efficiency is the 

Method supplying water to the crop ideally water is delivered on demand of tanks, 

when the farmers require water. Unfortunately, often this is no realized. Instead, 

Water is usually delivered in a flexible way leading to the problems discussed. 

          Therefore, it is necessary to sustain tank and also to affect legitimate share of 

water to the  organizations and bridge gap ayacut. 
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Chapter-5 

SURVEYING 

 

5.1 GENERAL 

          Surveying is the first of starting a project and it is the work of examining and 

Recording the area and features of a piece of land so as to construct a map, plan, or 

detailed description of it. 

 

RECONNAISSANCE SURVEY: 

          The reconnaissance survey is an extensive study of an entire area that might be 

used for a road or airfield. Its purpose is to eliminate those routes or sites which are 

Impractical or unfeasible and to identify the more promising routes or sites. And 

Problems are notified addressed by the local farmers. 

 

Site inspection: 

a. Locating the existing boundaries. 

b. Some portions within the tank are seen dismantled by the farmers 

in the past. 

c. Mass growth of weeds on the bed is seen in the tank. 

 

5.2  DATA COLLECTION 

By asking local farmers, channel is eroded and silted due to the variation 

Discharge and periodical maintenance was not taken. Due to rainfalls side slopes are 

eroded. In some areas observed that the slopes of tank fully eroded with turnings leads 

to the erosion of agricultural lands. In some places there is a jungle at the bed of the 

tank. There is no roper inspection path throughout the tank it leads to problem in 

maintenance of the canal. 
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Taking benchmarks: As a part of the project, some of the B.M.s is fixed by the World 

trigonometric survey team on temples. The benchmark to the required site was 

carried. The base line on the tank was run. Fixing the pegs at every 25m along the 

base line. 

5.3 A PRELIMINARY SURVEY 

          To collect adequate data to prepare plan/data of area to be used for planning and 

design. It is done by taking levels at every 3m interval were taken by using an auto 

level. The data was recorded in the field book simultaneously. The survey data was 

entered in spread sheet. The exiting canal is designed by using auto cad. 

5.4 LEVELLING 

 

 

Figure 5.3 AUTO LEVEL & LEVELING STAFF 

 

a. Auto level 

b. Tripod stand 

c. Leveling staff 

d. Plumb bob 
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e. Tapes 

f. Pegs 

 

Procedure for taking levels using auto level: 

 

a. Fix the tripod the tripod stand by using plum bob mark the center, the legs of the 
stand should be equal from the centre of the tripod. 

 

b. Fix the auto level on the base plate of the tripod stand using the hand screw 

c. later centering should be done by using foot screws. After check whether the 
centering is    correct or not by rotating the auto level in 360 degrees. 

 

d. Place the leveling staff on the known Bench mark (49.65). 

 

e. By adjusting the focusing screw, for the leveling staff and take the back sight 
reading by middle cross hair. 

 

f. Measure the width of existing canal and mark out the points with pegs where we 
have to take intermediate levels. 

 

g. Like this every section should be taken at an interval of 25m length. 

h. At the end of the day closing point should be taken on any non-movable objects 
like any concrete structures should be mark by using by point or marker. 

 

i. Next day should start from the closing point by taking B.S readings. 

 

j. Continue this process till the end of the canal. 

 
 5.4 TOTAL STATION 
 
Total station is a Survey equipment combination of Electro Magnetic Distance 

Measuring instrument and electronic theodolite. It is also integrated with 

microprocessor, electronic data collector and storage system. The instrument can be 



20 
 

used to measure horizontal and vertical angles well as sloping distance of object to the 

instrument. 

 

 

FIGURE 5.4 COMPONENTS OF TOTAL STATION 

 

Procedure: 

 

1. Check up and set up the instrument whether it is in a good working condition 

 

2. Make temporary adjustments such as bubbling with help of laser 

 

3. Enter the Co-ordinates and know elevation height. 

4. Set the ordination, make angle HA-O 

 

5. Give the specific code for each point such as BUND, FS, and BOUNDARY etc. 
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6 Place the prism where the reading is to be acquired. 

 

7. Create a new job in the total station by giving the job details respectively. 

 

8. Now turn the instrument towards north direction by using the compass 

 

9. Measure the back sight, instrument facing the north direction 

 

10. Start measuring the points required 

 

5.5 EARTH WORK EXCAVATION: 

 

What is earth work excavation? 

          In construction terms, excavation is the process of removing earth to form a 

cavity in the ground. On small sites or in confined spaces, excavation may be carried 

out by manual means using tools such as picks, shovels and wheelbarrows. 

Excavation in Earthwork: 

The excavation in earthwork is the measure of quantity of excavation to be 

carried out, the cost of equipment, machineries and labors required for the same. 

The cost of excavation depends on the depth of excavation, type of soil, method of 

excavation to be carried out and the distance where the excavated soil has to be 

disposed. The cost of all these are added for unit volume of excavation to get the rate 

of excavation. 

The cost of excavation based on depth is generally divided into categories as: 

 For depth up to 1.5m 

 For depth between 1.5m to 3m. 

 For depth between 3.m to 4.5m. 

 For depth more than 4.5m 
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The depth of excavation required varies from project to project and from place to 

place. Many factors influence the depth of excavation. We will not go into the details 

about the same. 

 

FIGURE 5.5 EARTH WORK EXCAVATION 

 Summarizing above points, it can be seen that the excavation work can be 

divided by following ways: 

          The first method is the selection of type of soil to be excavated and lead 

distance where the soil has to be disposed off. Then the other variable that is 

considered is the depth of excavation and is presented in the rate analysis description.  

          In the above examples of excavation, more number of descriptions are possible 

with different lead distance and type of soil. During tendering of civil engineering 

works, all the possible combinations are presented for quotations depending on the 

project requirements and site conditions. 
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  ANALYSIS OF EXCAVATION: 

 

Following points to be noted before starting rate analysis of soil: 

 Type of soil 

 Lead distance and transport for carrying excavated soil 

 Depth of excavation 

 Method of excavation  manual excavation or mechanical excavation 

 Capacity of labor for manual excavation 

 Capacity of equipment for mechanical excavation and their cost per unit 

quantity. 

 Water charges if used 

 Profit of contractor 
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5.6 DATA ENTRY IN SPREAD SHEET: 

 
Name of the work: Removal of Silt in the Thadipudi Lift irrigation scheme  main canal 

from km 0.000 to 26.50 km 
. Section   

Cutting 
Volume 

    
Filling 

Volume 
    

Remarks 
No
. 

From 
Differen

ce 
Area Average Volume Area Average Volume 

     Sq. Mtrs Sq. Mtrs 
Cubic 
Meters 

Sq. 
Mtrs 

Sq. Mtrs 
Cubic 
Meters 

1 0.000 0.000 8.943 4.472 0.000 0.000 0.000 0.000   

2 100.000 0.000 8.154 8.549 0.000 0.000 0.000 0.000   

3 200.000 0.000 6.279 7.217 0.000 0.025 0.013 0.000 
UT @ 

0.150KM 
4 300.000 100.000 8.247 7.263 726.300 0.000 0.013 1.250   

5 400.000 100.000 7.036 7.642 764.150 0.000 0.000 0.000   

6 500.000 100.000 5.822 6.429 642.900 0.000 0.000 0.000   

7 600.000 100.000 4.362 5.092 509.200 0.641 0.321 32.050   

8 700.000 100.000 3.686 4.024 402.400 1.880 1.261 126.050   

9 800.000 60.000 3.375 3.531 211.830 3.397 2.639 158.310 
UT @ 

0.80KM  
10 900.000 100.000 3.192 3.284 328.350 5.112 4.255 425.450   

11 1000.000 100.000 2.772 2.982 298.200 6.857 5.985 598.450   

12 1100.000 100.000 2.918 2.845 284.500 6.048 6.453 645.250   

13 1200.000 100.000 2.804 2.861 286.100 5.306 5.677 567.700   

14 1300.000 100.000 2.814 2.809 280.900 4.596 4.951 495.100   

15 1400.000 100.000 2.993 2.904 290.350 4.230 4.413 441.300   

16 1500.000 100.000 3.417 3.205 320.500 3.887 4.059 405.850   

17 1600.000 100.000 3.421 3.419 341.900 2.946 3.417 341.650   

18 1700.000 100.000 3.705 3.563 356.300 2.152 2.549 254.900   

19 1800.000 100.000 4.366 4.036 403.550 1.582 1.867 186.700   

20 1900.000 100.000 5.130 4.748 474.800 1.269 1.426 142.550   

21 2000.000 100.000 6.199 5.665 566.450 1.050 1.160 115.950   

22 2100.000 60.000 6.756 6.478 388.650 0.434 0.742 44.520 UT @ 1.987 

23 2200.000 100.000 7.687 7.222 722.150 0.058 0.246 24.600   

24 2300.000 30.000 8.938 8.313 249.375 0.000 0.029 0.870 
DLRB @ 
2.30KM 

25 2400.00 100.000 8.810 8.874 887.400 0.000 0.000 0.000   

26 2500.000 100.000 10.212 9.511 951.100 0.000 0.000 0.000   

27 2600.000 100.000 8.453 9.333 933.250 0.000 0.000 0.000   

28 2700.000 100.000 7.379 7.916 791.600 0.000 0.000 0.000   

29 2800.000 100.000 8.502 7.941 794.050 0.209 0.105 10.450   
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30 2900.000 100.000 7.886 8.194 819.400 0.755 0.482 48.200

31 3000.000 100.000 7.473 7.680 767.950 1.457 1.106 110.600   

32 3100.000 40.000 7.556 7.515 300.580 1.386 1.422 56.860 
Syphom @ 
2.909 km 

33 3200.000 100.000 7.651 7.604 760.350 1.296 1.341 134.100   

34 3300.000 100.000 7.762 7.707 770.650 1.189 1.243 124.250   

35 3400.000 60.000 7.810 7.786 467.160 1.105 1.147 68.820 UT@3.367km 

36 3500.000 100.000 7.909 7.860 785.950 1.045 1.075 107.500   
37 3600.000 100.000 7.359 7.634 763.400 0.435 0.740 74.000   

38 3700.000 100.000 6.988 7.174 717.350 0.002 0.219 21.850   

39 3800.000 100.000 7.311 7.150 714.950 0.259 0.131 13.050   

40 3900.000 100.000 7.765 7.538 753.800 0.661 0.460 46.000   

41 4000.000 100.000 7.785 7.775 777.500 1.129 0.895 89.500   

42 4100.000 100.000 6.450 7.118 711.750 0.911 1.020 102.000   

43 4200.000 100.000 4.905 5.678 567.750 0.736 0.824 82.350   

44 4300.000 100.000 3.687 4.296 429.600 0.597 0.667 66.650   

45 4400.000 100.000 3.511 3.599 359.900 1.107 0.852 85.200   

46 4500.000 100.000 3.608 3.560 355.950 2.230 1.669 166.850   

47 4600.000 50.000 4.283 3.946 197.275 1.522 1.876 93.800 SP@4.575km 

48 4700.000 100.000 5.065 4.674 467.400 1.050 1.286 128.600   

49 4800.000 100.000 6.078 5.572 557.150 0.779 0.915 91.450   

50 4900.000 100.000 7.114 6.596 659.600 0.609 0.694 69.400   
51 5000.000 100.000 8.376 7.745 774.500 0.511 0.560 56.000   
52 5100.000 100.000 7.068 7.722 772.200 0.714 0.613 61.250   

53 5200.000 60.000 5.752 6.410 384.600 0.961 0.838 50.250 
UT@5.110K

M 

54 5300.000 100.000 4.493 5.123 512.250 1.336 1.149 114.850   

55 5400.000 90.000 3.380 3.937 354.285 1.809 1.573 141.525 
SLRB@5.380

KM 

56 5500.000 70.000 2.433 2.907 203.455 2.582 2.196 153.685 
UT@5.404K

M 

57 5600.000 100.000 3.399 2.916 291.600 1.915 2.249 224.850   

58 5700.000 100.000 4.501 3.950 395.000 1.459 1.687 168.700   

59 5800.000 100.000 5.661 5.081 508.100 1.130 1.295 129.450   

60 5900.000 100.000 6.894 6.278 627.750 0.870 1.000 100.000   

61 6000.000 100.000 8.294 7.594 759.400 0.705 0.788 78.750   

62 6100.000 100.000 8.207 8.251 825.050 0.631 0.668 66.800   

63 6200.000 100.000 8.197 8.202 820.200 0.563 0.597 59.700   

64 6300.000 100.000 8.147 8.172 817.200 0.506 0.535 53.450   

65 6400.000 100.000 8.129 8.138 813.800 0.430 0.468 46.800   

66 6500.000 70.000 8.203 8.166 571.620 0.385 0.408 28.525 
UT@6.420K

M 

67 6600.000 100.000 8.100 8.152 815.150 0.371 0.378 37.800   

68 6700.000 100.000 8.153 8.127 812.650 0.354 0.363 36.250   
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69 6800.000 100.000 8.147 8.150 815.000 0.326 0.340 34.000

70 6900.000 100.000 8.151 8.149 814.900 0.313 0.320 31.950   

71 7000.000 100.000 8.193 8.172 817.200 0.289 0.301 30.100   

72 7100.000 100.000 8.125 8.159 815.900 0.108 0.199 19.850   

73 7200.000 100.000 8.291 8.208 820.800 0.002 0.055 5.500   

74 7300.000 60.000 8.545 8.418 505.080 0.000 0.001 0.060 
UT@7.225K

M 

75 7400.000 100.000 8.758 8.652 865.150 0.000 0.000 0.000   

76 7500.000 100.000 8.975 8.867 886.650 0.000 0.000 0.000   
77 7600.000 100.000 9.595 9.285 928.500 0.000 0.000 0.000   
78 7700.000 100.000 10.227 9.911 991.100 0.000 0.000 0.000   

79 7800.000 30.000 10.845 10.536 316.080 0.000 0.000 0.000 
SP CUM 

SLRB@7.800
KM 

80 7900.000 100.000 11.437 11.141 1114.100 0.000 0.000 0.000   

81 8000.000 100.000 12.007 11.722 1172.200 0.000 0.000 0.000   

82 8100.000 100.000 8.848 10.428 1042.750 0.000 0.000 0.000   

83 8200.000 100.000 6.006 7.427 742.700 0.043 0.022 2.150   

84 8300.000 90.000 4.003 5.005 450.405 0.897 0.470 42.300 UT@8.291K
M 85 8400.000 80.000 2.845 3.424 273.920 2.675 1.786 142.880 

86 8500.000 100.000 2.140 2.493 249.250 4.983 3.829 382.900   

87 8600.000 100.000 2.538 2.339 233.900 3.905 4.444 444.400   

88 8700.000 100.000 3.013 2.776 277.550 2.871 3.388 338.800   

89 8800.000 100.000 3.744 3.379 337.850 2.044 2.458 245.750   

90 8900.000 100.000 4.601 4.173 417.250 1.426 1.735 173.500   

91 9000.000 100.000 5.719 5.160 516.000 0.924 1.175 117.500   

92 9100.000 100.000 6.194 5.957 595.650 0.849 0.887 88.650   

93 9200.000 100.000 6.562 6.378 637.800 0.750 0.800 79.950   

94 9300.000 100.000 6.950 6.756 675.600 0.660 0.705 70.500   

95 9400.000 100.000 7.240 7.095 709.500 0.589 0.625 62.450   

96 9500.000 100.000 11.396 9.318 931.800 0.000 0.295 29.450   

97 9600.000 100.000 9.736 10.566 1056.600 0.000 0.000 0.000   

98 9700.000 60.000 5.767 7.752 465.090 1.105 0.553 33.150 
UT@9.642K

M 

99 9800.000 100.000 4.940 5.354 535.350 1.523 1.314 131.400   
10
0 

9900.000 100.000 4.169 4.555 455.450 2.050 1.787 178.650   

10
1 

10000.00 100.000 3.406 3.788 378.750 2.760 2.405 240.500   

     Total 58816.305     11334.955   

         195310.856         
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DETAILED ESTIMATE 

 
Sl. 
No 

 

Description of item No. 
Measurements in Mtrs 

 

Quantity Units  
L B D 

 
  

1  Removal of Jammu 
        

 
    

   from KM 0.000 to KM 
1.100 

1 X 1 
1100 1.36   

 
1496.00   

   from KM1.100 to KM 
1.760 

1 X 1 
660 0.81   

 
534.60   

   

  
  Total     

 
2030.60 Sq.m 

 
2 

 
Removal of Silt  in the Distributaries D8 from KM 0.000 to 
KM 1.760  without trimming of Bed and Slopes including 
cost of all materials, machinery, labor and placing the 
excavated stuff on the sideways as directed by the Engineer-
in-Charge etc., Complete 
 

  

  
  from KM 0.000 to KM 

1.100 
1 X 1 

1100 1.13 0.35 433.13   
  from KM 1.100 to KM 

1.760 
1 X 1 

660 0.65 0.20 85.80   
  

    Total     433.13 Cum 

 

 

 

 

 

Assistant Executive Engineer 

Section No:4 P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Deputy Executive Engineer 

P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Executive 
Engineer 

P.I.P.R.M.C. 
Division No:1, 

Kovvur 
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5.8 OBJECTIVES 

The main objectives of the study are 

i. To improve the performance of Thadipudi channel. 

ii. To increase the water-use efficiency of the tank. 

iii. To further increase the ground water table. 

iv. Capable 

will help the enlist, apiculturists, fire and Government officials. 

v.  The performance of the tank at any place and time and take necessary steps 

manage the resources effectively and optimally. 
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Chapter 6 

CONCLUSION 

 

 There is growing demand for lift irrigation schemes due to non-

availability of funds for conventional irrigation structures which 

also have prolonged & unending problems related to submersion, 

rehabilitation, environment etc. As the L.I. schemes can be 

completed in brief periods, their necessity is growing day by day. 

 

 Since the L.I. schemes are going to play major role in future, due 

attention should be given to the concepts of planning & design for 

better performance & efficiency of scheme. 

 

 The proposals should be finalized only after considering all the 

possibilities for different alternatives and respective cost 

economics. Cost of the pressure mains should always be kept in 

mind while formulating the proposals as it has bearing on cost of 

the scheme.  

 
 The Bigger dia with lesser number of rows are always economical 

wrt. Installation cost as well running cost. 

 Low velocity of flow in the pipe would always be economical for 

the schemes with very lengthy pressure mains. More velocity may 

be permitted in the pipes for the schemes with shorter length of 

pipes. 

 Though lift irrigation schemes necessity is ever growing, 

considering the limitations of Power. 
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 Availability & recurring power bills annually, financial returns, 

recurring maintenance problems and periodical replacements of 

mechanical components, they should be proposed judiciously. 
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GOVERNMENT REPORT 

 

TADIPUDI LIFT IRRIGATION SCHEME 

 

Preamble 

 

The Government of Andhra Pradesh has accorded Administrative 

Approval for Rs. 23,740 lakhs. The scheme is contemplated to provide 

irrigation facilities to 14 mandals of West Godavari district. The scheme 

also provides drinking water facilities to 5.40 lakh population reroute the 

canal system. The lifting of water is proposed on Godavari at km 26.2 of 

Akhanda Godavari right bank. 

 

Salient Features 

Location                      : On River Godavari near Tadipudi (V) 

Tallapudi (M), W.G.Dist. 

Ayacut                      : 2, 06,600Acres 

No of Villages benefited  : 135 No.s 

No of Mandals benefited : 14 No.s 

Villages benefitted            : 56 nos 

Mandals benefitted  : 7 nos 

Water Utilization           : 14.470TMC 

Crops                       : Khariff Only 
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Drinking water           : 5.40 Lakh population reroute the canal 

Power required           : 28 M.W 

Discharge                     : 1396 Cusecs 

Static load                     :  30.03 M 

Pumps                     : Vertical turbine pumps 

Capacity                     :  24,000 H.P (8No.s 3000 HP each) 

Ayacut Created           : 14500 Acres 

Length of Pressure main :  2.59 KM (1635 MM Ã Pipes of 12 rows) 

Length of main canal : 80.45 KM 

Length of distributaries :  675 KM 

Present Stage            :  ongoing 
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ABSTRACT 

 

 

 In this internship we are dealing with PLANNING OF RESIDENTIAL AND 

COMMERCIAL BUILDING at SUDHA ARCHITECTS in Vijayawada. Typical 

work consists of planning, Consultants prepare the building plan according to the 

demand, economic status & taste of the owner and also the purpose of the building is 

to be built whether residential, commercial. 

 

The Planning of the building should be compatible with the surrounding structure & 

the weather sufficient air and sunlight should be allowed to healthy building 

environment. Code specifications, Quality checking and building bye laws and safety 

plan are followed for every element at the construction. 
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CHAPTER-1 

INTRODUCTION 

1.1.LOCATION OF THE SITE 

 One of the sites is located at Governor Peta, Near Vijaya Talkies, 

KarmikaPuram, Vijayawada, Andhra Pradesh-520002. 

 Another one is located at Christurajapuram, Near Bethel Church, Vijayawada, 

Andhra Pradesh-520010. 

 Another site is located at Mangalagiri, Guntur, Andhra Pradesh - 522502 

 

1.2.ABOUT THE BUILDINGS 

 

 The site at Governor Peta is constructed with G+3 building in which each floor 

consists of one flat. Each flat comprises of two bedrooms with attached bath 

rooms, hall, and kitchen and washarea. 

 Another site at Christurajapuram is constructed with only Ground floor and it 

consists of two flats. Each flat comprises of one bedroom, hall, and kitchen and 

Wash area with Bathrooms. 

 The site at Mangalagiri is constructed with only ground floor that includes one 

bed room, hall, kitchen and Wash area with bathrooms 
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1.3.SITE VISIT 

1.3.1.At Governor Peta, Vijayawada. 

 

 

Fig. 1.1 Site Visit at Governerpet 

1.3.2.At Christurajapuram, Vijayawada. 

 

Fig. 1.2 Site Visit at Cristurajupuram 
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1.3.3.At Mangalagiri, Guntur 

 

Fig. 1.3 Site Visit at Mangalagiri 

 

 



4 

 

CHAPTER-2 

PLANNING PROCEDURE 

2.1 SITE VISIT 

  We have visited the above listed sites one on 16 May 2019, another one on 28 

May 2019. 

The Governor Peta site is observed in Business/Commercial area with high 

volume of traffic and Insufficient Setbacks for the visited Building. The Purose of the 

site visit was to take the existed dimensions of the building and do the further process 

for the BPS. 

The Christurajapuram site is observed in Mass area with bulk volume of 

houses constructed side by side. The visited building is not oriented with the Vastu. So 

the Purpose for the site visit was to take the existed Line Drawing of the structure and 

propose the Remodelling of structure in view of Vastu. 

The Mangalagiri site is situated beside National Highway 5 in a village 

atmosphere. The purpose of the site visit was to take the available land and propose 

the construction of the building. 

2.2 MEASUREMENT OF SITE DIMENSIONS 

 The Measurements of Both the sites were taken by actual visit of the site. The 

Outer to outer and Inner to inner Dimensions were taken with good accuracy. The 

obtained measurements were cross checked for Correctness. 

2.3  DRAWING OF EXISTED PLAN 

The Line Drawings of the Existed Plan at Governor Peta and Christurajapuram 

were taken with proper Dimensions. The Detailed Line Drawings of both Existed 

plans of the sites visited were shown below in Fig.3 and Fig.4 Respectively. 
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Fig. 2.1 Existed plan drawing at Governer peta 

 

Fig. 2.2 Existed plan drawing at Cristurajupuram  
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2.4  2D  DRAWING  IN AUTO CAD 

With reference to the Line Drawing of Existed plans at the proposed  sites we 

have Drawn 2D Drawing with the help of AUTO CAD. The Detailed Drawings of 

completed Drawings are shown below in Fig. 6 and Fig. 7 respectively.  

 

Fig. 2.3 AUTO CAD Drawing of Governerpeta Site 
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Fig.7 AUTO CAD drawing of Cristurajupuram Site 

 

2.5 CHECK FOR CRDA RECOMMENDATIONS 

There are Various Recommendations given by  the CRDA. Some of the 

ADMINISTRATION AND URBAN DEVELOPMENT (M) DEPARTMENT 

G.O.MS.No.119 areas follows  in table:1   
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City Level Infrastructure Impact Fees 

S. 

No. 

 

 

 

Areas 

Use of the building, No. of floors, and rate in Rs. Per sq. m of built up 

area 

Residential use 

Other than Residential 

& Industrial uses 

From 6th 

floor 

To 9th 

floor 

From 

10thfloor 

To17th 

floor 

 

Above 17th 

floor 

From 6th 

floor 

To 9th 

floor 

From 

10thfloor 

To17th 

floor 

 

Above 17th 

floor 

(A) (B) (C) (D) (E) (F) (G) (H) 

1 

GVMC 

500 1000 2000 1000 2000 3000 VMC 

GMC 

2 
Other Municipal 

Corporations 
500 1000 2000 800 1500 2000 

3 

Selection Grade 

Municipalities 

250 400 800 500 1000 1500 
Special Grade 

Municipalities 

4 

Other 

Municipalities 

200 300 500 300 500 1000 

Gram Panchayats 

falling in 
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Development 

Authorities 

Gram Panchayats 

falling in Master 

Plan areas 

notified under 

APTP Act, 1920 

Table 1 

NOTE: 

(1) For the first five floors of the building (excluding stilt floor) there will be 

no levy of City Level Infrastructure ImpactFee. 

(2) In case of Multiplex Complex, the rates given in the Multiplex Complex 

Rules shall beapplicable. 

(3) The Government may revise the above rates from time totime. 

(4) The above rates shall not be applicable for Government Departments and 

Public Agencies like Development Authority, Andhra Pradesh Industrial 

Minimum Size, Width and Height of different components of residential 

premises 

S. 

No 

. 

Components 

of Building 

Minimum Requirement for 

a Dwelling Unit up to 

50sq.m 

Minimum Requirement for a 

Dwelling Unit above 50sq.m 

Area 

(sq. m) 

Width 

(m) 

Height 

(m) 

Area 

(sq. m) 

Width 

(m) 

Height 

(m) 

(A) (B) (C) (D) (E) (F) (G) (H) 
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1 Habitable 

Rooms 

7.5 2.1 2.75 9.5 2.4 2.75 

2 Kitchen 3.3 1.8 2.75 4.5 1.8 2.75 

3 Pantry - - - 3.0 1.4 2.75 

4 Kitchen with 

Dining area 

7.5 2.1 2.75 7.5 2.1 2.75 

5 Bathroom 1.2 1.0 2.2 1.8 1.2 2.2 

6 WC 1.0 0.9 2.2 1.2 0.9 2.2 

7 Combined 

Bath & WC 

1.8 1.0 2.2 2.8 1.2 2.2 

8 Door ways 

(Habitable 

rooms) 

- 0.9 2.1 - 0.9 2.1 

(Kitchen, 

Bath, WC) 

- 0.75 2.0 - 0.75 2.0 

9 Staircases - 1.0 - - 1.0 - 

10 Garage Two-wheeler garage: 1 x 2 m 18.0 3.0 2.4 

11 Store room Area and width of the store has no restriction, however 

Minimum Height has to be 2.20mt. If the area of the store is 

9.5sqm and above, the light and ventilation clause shall also 

apply. 

12 Projections Permitted within the plot boundary, up to 0.75 m width. No 

portions of any projection whatsoever shall project outside 

the plot boundary. 
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Table 2 

 

NOTE: 

1. Providedthat the minimum clear head way under any beam shall not be less 

than 2.4m. 

2. Maximum permissible height for building component mentioned above is 

4.8m. However if the architect desires that more height of any building component 

is necessary for the functional design even to the extent of double height (to be 

counted twice in FAR) in the project,  the same may be permitted subject to the 

overall permissible height  ofbuilding/structure. 

3. In case of group housing all open spaces provided either in interior or 

exterior shall be kept free from any erections thereon and shall open to the sky. 

Nothing except cornice, chhajja or weather shade (not more than 0.75m wide) 

shall overhang or project over the said open space so as to reduce the width to less 

than minimum required. Such projections shall not be allowed at height less than 

2.2m from the corresponding finished floorlevel. 
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Number of Occupants per unit Exit width 

S. 

No. 

Occupancy Number of occupants 

Stairways Ramps Doors 

(A) (B) (C) (D) (E) 

1 Residential/Educational/Institutional 25 50 75 

2 Assembly 40 50 60 

3 Business/Mercantile/Industrial/Storage 50 60 75 

4 Hazardous 25 30 40 

Table 3 

Minimum Width Provisions for Stairways 

S. 

No. 

Type of Building Minimum width 

for each stairway 

(m) 

(A) (B) (C) 

 

1 

 

Residential Non High Rise Buildings 

 

1.00 

 

2 

Other Residential Buildings e.g. Apartments, 

Hostels, Group Housing, Guest Houses, etc. 

 

1.25 

 

3 

 

Educational Buildings like Schools, Colleges 

 

1.50 
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4 

All other buildings including Hotels, 

Nursing Homes etc. 

 

1.50 

 

5 

 

Institutional Buildings like Hospitals etc. 

 

2.00 

 

6 

Assembly Buildings like Auditoria, Theatres 

and Cinemas 

 

2.00 

Table 4 

 

Minimum plot sizes: 

S. 

No. 

 

Category 

Minimum Plot Size 

(Sq. m) 

(A) (B) (C) 

1 Cinema Theatre/Convention Center/Game 

center/KalyanaMandapam/Marriage hall/Social 

clubs and amenities 

3000 

2 Educational Institution 

a Primary/Upper Primary School 2000 

b High School / Residential School 6000 

c Junior college 4000 

d Degree College 6000 

e Technical Educational Institution 10000 
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3 Group Development Scheme 4000 

4 Hotel, Conference Hall 2000 

5 LPG Storages 500 

6 Multiplex Complex 3000 

7 Multi storey Car Parking 1000 

8 Nursing homes 300 

9 Office Buildings 500 

10 Petrol pumps/Filling Stations 500 

11 R & D Lab 1500 

12 Row Type Housing / Row Type Shopping 

Precincts /Cluster Housing 

1000 

13  2000 

14 Others As per required 

standards/as prescribed 

by Competent Authority 

Table 5 

Minimum widths: 

S. 

No. 

Type of Building Minimum width 

(m) 

(A) (B) (C) 

1 Individual Residential buildings 1.00 
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Table 6 

Minimum Setbacks and Height Permissible 

2 Other Residential buildings, 

e.g. Hostels, Group Housing etc. 

1.25 

3 All Other Buildings including Hotels 1.50 

4 Assembly Buildings like Auditoria, Theatres 

and Cinemas 

2.00 

5 Hospital, Nursing Homes, etc. 2.40 

6 Ramps- 

for applicability in all other building types 

refer CHAPTER-IX-2 [PROVISIONS FOR 

DIFFERENTLY 

Ramps 

&Gradients 

 ABLED, ELDERLY & CHILDREN]  

 

 

Sl. 

No. 

 

Plot Size 

(in Sqm) 

Above  

Up to 

 

 

Parki

ng 

provis

ion 

 

Height 

(in m) 

Permiss

ible 

Up to 

Building Line or Minimum Front 

Setback to be left (in m) 
Minimu

m 

setbacks 

on  

remainin

g sides 

(in m) 

Abutting Road Width 

Up 

to 

12 

m 

Above 

12m 

&upto 

18m 

Above 

18m 

&upto 

24m 

Above 

24m & 

up to 

30m 

Abo

ve 

30

m 

(A) (B) (C) (D) (E) (F) (G) (H) (I) (J) 
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1 Less than 

50 

 7 1.5 1.5 3 3 3 - 

2 50-100 - 7 1.5 1.5 3 3 3 - 

10 1.5 1.5 3 3 3 0.5 

3 100 - 200 Stilt 

floo

r 

10 1.5 1.5 3 3 3 1.0 

 

4 

 

200 - 300 

Stilt 

floo

r 

7 2 3 3 4 5 1.0 

10 2 3 3 5 6 1.5 

 

5 

 

300 - 400 

Stilt 

floo

r 

7 3 4 5 6 7.5 1.5 

12 3 4 5 6 7.5 2.0 

 

6 

 

400 - 500 

Stilt 

floo

r 

7 3 4 5 6 7.5 2.0 

12 3 4 5 6 7.5 2.5 

 

7 

 

* 500 - 750 

Stilt 

floo

r 

7 3 4 5 6 7.5 2.5 

12 3 4 5 6 7.5 3.0 

15 3 4 5 6 7.5 3.5 

  Stilt + 7 3 4 5 6 7.5 3.0 

8 750 - 1000 One 

Cellar 12 3 4 5 6 7.5 3.5 
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15 3 4 5 6 7.5 4.0 

  floor 

  Stilt 7 3 4 5 6 7.5 3.5 

9 1000 - 

1500 

+

2 
12 3 4 5 6 7.5 4.0 

15 3 4 5 6 7.5 5.0 

  Cellar 

  floors 18** 3 4 5 6 7.5 6.0 

  Stilt + 7 3 4 5 6 7.5 4.0 

10 1500 - 

2500 

2 

Cellar 15 3 4 5 6 7.5 5.0 

18** 3 4 5 6 7.5 6.0 

  floors 

  Stilt + 7 3 4 5 6 7.5 5.0 

  2 or 

15 3 4 5 6 7.5 6.0 

11 Above 

2500 

more 

  Cellar 

18** 3 4 5 6 7.5 7.0 
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Table 7 

Minimum width of staircase for different types of high-rise buildings 

S. No. Types of Building Width (m) 

(A) (B) (C) 

1 Residential buildings (dwellings) 1.0 

2 Residential hotel buildings 1.5 

3 
Assembly buildings like auditorium, 

theatres and cinemas 

2.0 

4 Educational buildings up to 30m in height 1.5 

5 Institutional buildings like hospitals 2.0 

6 All other buildings 1.5 

Table 8 

Minimum all-round setbacks for a Multiplex Complex 

 

S. 

No. 

 

Height of the Building 

(m) 

 

Minimum front 

open space 

(m) 

Minimum open 

space 

onremaining 

sides 

(m ) 

(A) (B) (C) (D) 

1 Up to 15  6 

  floors 
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2 Above 15m & Up to 21m 12 7 

3 Above 21m & Up to 24m  8 

4 Above 24 m & up to 27m 9 

5 Above 27m & Up to 30m 10 

6 Above 30m & up to 35m 11 

7 Above 35m & Up to40m 12 

8 Above 40m & up to 45m 13 13 

9 Above 45m & up to 50m 14 14 

10 Above 50m 15 16 

Table 9 

2.6 CORRECTION OF PLAN 

The plan prepared will be corrected if it Deviates from the CRDA 

Recommendations stated above. If not the further process will be takes place. 
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CHAPTER-3 

INSTRUMENTS USED FOR MEASUREMENTS 

 

 

 

 3.1 TAPE 

The Metallic Tape was used to Measure the Dimensions of the Structures 

presented at the visited Sites. 

 

3.2 COMPASS  

The basic type of compass was used to Identify and Indicate North Direction in 

the Drawing Plan. 
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CHAPTER-4 

SCHEMES USED IN PLANNING 

 

4.1 BUILDING PENALIZATION SCHEME (BPS) 

The BPS is a government introduced scheme used to Penalize the 

Unauthorized Buildings  

 

4.1.1.INTRODUCTION: 

About Building Penalization Scheme(BPS): 

The Andhra Pradesh Regulation and Penalization of unauthorized constructed 

buildings and buildings constructed in deviation of the Sanctioned Plan Rules, 2015 

The scheme is applicable in all 110 Urban Local Bodies including 13 

corporations, Urban Development Authorities and Capital Region Development 

Authority (except Notified Capital City Area villages) of the state. 

4.1.2.Objectives of Present Building Penalization Scheme: 

 To penalize the buildings constructed unauthorized and in deviation to sanctioned 

plan as on 31.12.2014. 

 To penalize every building constructed unauthorized or in deviation of the 

sanctioned plan. 

 To bring all unauthorized constructions into planning fold. 

 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations or face stringent enforcement action. 

4.1.3.Advantages of Building Penalization Scheme(BPS) 
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 The constructed building with deviations to sanctioned plan or totally 

unauthorized will get formal orders  of  regulation  which  will  remove  the  

uncertainty  and threat of demolition and will get the occupancy certificate which 

is mandatory as  per Municipal Laws. 

 To bring all the unauthorized constructions into planning fold and to regulate the 

development in urban areas. 

 To provide an opportunity to the owners of the buildings to regulate their 

unauthorized constructions and deviations made to the sanctioned plan. 

 To provide relief to several persons who have purchased buildings without any 

knowledge about the buildingregulations. 

4.1.4.Service Details of Building Penalization Scheme (BPS) 

Initial Payment 10,000/- 

 

 

 

 

Documents 

Required 

Sanctioned BuildingPlan* 

Ownership DocumentsAttested* 

Constructed Building Plans(Site Plan, Detailed Plan, Floor Plan, 

Section Plan, Elevation Plan) (in .drawing Format) * 

Basic Value of Site Per Sq. yard* 

Latest Property taxReceipt* 

IndemnityBond* 

One Photograph Showing Elevation* 

One Photograph Showing Roof Slab* 

Affidavit AsRequired 

Urban Land Ceiling Clearance Certificate* 

Undertaking for road Affected portion on Non Judicial Stamp 
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Paper* 

Structural Stability Certificate* 

NOC from Fire ServiceDepartment* 

NOC from Airport Authority ofIndia* 

 

4.1.5.Scope of Building Penalization Scheme (BPS) 

The scope of this document is to explain the Building Penalization Scheme 

(BPS) Application Process flow for end user usage. This document has been prepared 

based on the discussions held with the Officials of State Government of Andhra 

Pradesh and Internal Team. 
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4.2 WORK FLOW DIAGRAM: 

The following figure represents the flow of the New Registration 

Fig.4.1 Work Flow Diagram 

 

4.3.PROCEDURE FOR REGISTRATION: 

4.3.1.BPSURL 

The Citizen visits Building Penalization Scheme (BPS) website for Registration. The 

URL is as follows: 

www.bps.ap.gov.in 

4.3.2.BPS Home Screen 

The following figure displays the Home Page of BPS: 
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Figure 4.2: Home Page 

4.3.3.Citizen Login: 

The Citizen has to Login using their own Credentials for applying Building 

Penalization Scheme. 

 

Figure 4.3: Citizen Login Page 

Note: 

After Entering the Username, Password &Captcha Image. Citizen should select on 

 

4.3.4.Citizen Home Page 

The following figure displays the citizen Home Page, after successful login using the 
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credentials. 

 

Figure 4.4: Citizen Home Page 

4.3.5.Selection of Application 

The citizen selects Application  BPS under Online Services. The following figure 

displays the Online Service menu: 

Figure 4.5: Selection of Application under Online Services 

4.3.6.BPS Application Form 

The citizen has to fill the Application form as follows: 
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Figure 4.6: Application Form 

Note: 

The screen Indicates, the Citizen need to capture the entire Application Form details. 

Applicant Details 
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The following figure displays the applicant details to be captured by citizen: 

 

Figure 4.7:Applicant Details 

Note: The (*) marked fields are mandatory to capture in the Applicant Details. 

 

4.3.7.Building Location Details 

The following figure displays the citizen need to capture the Building Location details. 

Figure 4.8: Building Location Details 
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Note: 

 Based on the Type of Location (Corporation, Municipality, UDA, CRDA), the 

fields will be vary (Change). 

 For CRDA, UDA  Capture the fields: CRDA/UDA, District, Mandal, and Gram 

panchayat. 

The (*) marked fields are mandatory to capture in the Building Location Details. 

4.3.8.Details of Site & Building 

The citizen has to capture the Site & Building Details as follows: 

Figure 4.9: Details of Site & Building 

The (*) marked fields are mandatory to capture in the Details of Site & Building. 

Note: 

mission, Capture the fields as displayed follows: 
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Figure 4.10:Permission of the Building Details 

4.3.9.Upload Documents 

The citizen has to Upload Documents as per the List as follows: 

 

Figure 4.11: Upload the Documents 

Note: 

The upload documents will be Changed based on the below mentioneddetails 

  

 The Property Tax Receipt is before 31-12-
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Receipt before31-12-  

 If the Height of the Building as on Site is More than 18 Meters, Need to Upload 

 

4.3.10.MakePayment 

The following figure explains the citizen has to Make Payment: 

 

Figure 4.12:Payment Confirmation 

4.3.11.Payment Gate Way Process 

The citizen has to Make Payment through Payment Gateway, entering Bank details as 

follows: 

Figure 4.13:Payment Gateway 

Note: 
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By clicking the Make Payment button, the page is re-directed to the Payment Gateway 

(Bank Page). 

Citizen has to select the respective Card(VISA/MasterCard). 

Figure 4.14 : Card Details 

Note: 

Expiry Date Details, Secure Code and Click Pay Now for Confirmation of the 

Payment. 
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4.3.12.Receipt 

The following figure represents the acknowledgement (Receipt) of the Building 

Penalization Scheme (BPS), which was applied by the Citizen. 

Figure 4.15 : Receipt 
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CHAPTER-5 

FINAL APPROVAL OF PROPOSED PLAN 

 

5.1 AUTHORIZATION BY LICENSED SURVEYOR 

 The completed plan was sent to Licensed Surveyor for getting the 

authorization to draft the plan online for municipal authority approval. 

 

5.2 DRAFTING OF PREPARED PLAN ONLINE 

 Once the Authorized Signature was obtained from Licensed Surveyor, the plan 

is Drafted online for Requesting the Approval by Municipal Authority. 

 

5.3 GETTING THE APPROVAL 

 The online Drafted plan will be Approved once the plan undergoes the General 

Procedure in the Municipal Authority. 

 

5.4 HANDOVER OF PLAN TO CLIENT 

 Once the plan got approval by Municipal Authority the Plan will be Handover 

to the Client after Appropriate formality in the Office. 

 

5.5 RECORD OF APPROVED PLANS 

 The approved plan photocopy  will be Recorded for future Reference.  
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CHAPTER-6 

CERTIFICATE 
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CHAPTER-7 

DIARY 

 

Day to Day work schedule (From 13th May to 12th June) 

13-05-2019:  Introduction to Work 

14-05-2019:  Unit conversions  & Documentation reading 

15-05-2019:  Documentation reading 

16-05-2019: Class taken on building rules and regulations as per municipal regulations  

17-05-2019:  Class taken on  building set backs  

18-05-2019:  Training on CAD software  

19-05-2019: Training on CAD software 

20-05-2019: Class  taken on Vasthu  sasthram topic   

21-05-2019: Class  taken on Vasthu  sasthram topic   

22-05-2019:  Class  taken on Building  estimation  

23-05-2019:  Class  taken on BPS  

24-05-2019:  Working on model residential plans in AUTO CAD(40yards to 90yards) 

25-05-2019:  Working on model residential plans in AUTO CAD(90yards to 

120yards) 

26-05-2019:  Working on model residential plans in AUTO CAD(120yard to 

140yards) 

27-05-2019: Visited to kanchikacherla  for vasthu purpose  for function hall 

28-05-2019: Working on BPS drawings  
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29-05-2019: Visited to Christurajupuram  for building plan approval  

30-05-2019: Working on BPS drawings  

31-05-2019: Visited to nakkal road for medical plan approval  

01-06-2019: Preparing plans in AUTO CAD  for previous visited sites  

02-06-2019: Visited to Governor pet for building plan approval 

03-06-2019: Visited to kedareswaeapeta , polyclinic road for medical plan approval 

04-06-2019:Observed the foundation laying of a 3-Storied Building, Opposite 

Navarang Theatre 

05-06-2019: Preparing plans in AUTO CAD  for previous visited sites 

06-06-2019: Visited a residential building, Mangalagiri 

07-06-2019: Prepared G+1 plan for the building, Mangalagiri  

08-06-2019: Applied for the plan approval in Vijayawada Muncipal Authority  

09-06-2019: Preparing plans in AUTO CAD  for previous visited sites 

10-06-2019: Exposed to Building Penalization Scheme  

11-06-2019: Working on BPS drawings 

12-06-2019: Worked on CAD software 

13-06-2019: Worked on CAD software 
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CHAPTER-8 

CONCLUSIONS 

 

 It was a good learning experience at SUDHA ARCHITECTS for four weeks 

internship at VIJAYAWADA. 

 I gained a lot of insight regarding the site plan preparation with reference to basic 

Vastu. 

 I got to know various CRDA recommendations and building penalization 

schemes.  

 I got good experience in dealing with various kinds of people. 

 I have obtained  a lot of confidence in dealing with different clients. 

 I hope this experience will surely help me in my future for shaping my career. 

 I would like to thank my supervisors Ms. UMA and Ms. TEJA SRI for helping me 

with all the building planning and drawings and seeing me to go through the 

internship in an effective manner. 
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Chapter -1

INTRODUCTION 

1.1 GENERAL 
 

          For many centuries village tanks have been the backbone of the village 

economy in South Asia. Tank storage structures are the prime water source to store 

rainwater and help farmers during crop growing period and provide stability to 

agricultural production. This resource has to be utilized properly by carrying out the 

On Farm Developmental works in its command area. Developing agricultural tank 

information system involves the collection of various information of the command 

area. 

           As irrigation has been the primary source of agricultural growth in the Telugu 

states, has always been accorded top priority by the states. Traditionally, the irrigation 

sector has been the largest consumer of plan funds next to the power sector. Over the 

years, the states have been able to create an irrigation potential of 4.84 million 

hectares through major irrigation projects medium irrigation projects. 

          Traditionally, individual formers have irrigated from wells, ground water 

irrigates about 2.2 million ha. As irrigation has been the primary source of agricultural 

growth in the Telugu states, it about half of that is under irrigation. India is among the 

foremost countries in the world practicing large scale irrigation through development 

of its water resources for irrigation, generation of hydropower and providing domestic 

water supply. 

1.2 HISTORY 

          Irrigation potential which stood at 22.6 mha in 1950 - 1951, has now reached 

100 mha, which is about 1/3 of total cropped area, and as a result food production has 

increased from 50 m tones (1951) to about 208 m tones (2000). The projection for 

future population and food requirement of the country indicate that the population of 

India may stabilize around 1.6 to 1.7 billion by 2050 AD and that would require about 

450 m tons of food grain annually at the present level of food consumption. 

            However, to meet the demand of our nation and create reasonable export 

surplus in the internal market, we need to plan production of food grains, to be not 
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less than 500 m tons by 2050 AD area wise it is necessary to provide irrigation in at 

least 130 mha for food crops alone and in area of 160 mha for all crops to be able to 

meet the demands of the country in 2050 AD and security. 

1.3 NECESSITY OF THE STUDY: 

          Water is a precious national   resource. The  development  of surface  as  well  

as  ground  water  for  increasing  the  agricultural production  to  meet  the  growing  

requirement  of  Indian population  is  a  must.  As  the  civilizations  grew more  and  

more, lands  are  converted  into  agricultural  lands  all  over  the  world  to  cater  the  

needs  of  the  growing  population,  and  India  is  no exception. Historically, tanks 

formed the primary sources of minor irrigation in the country as a whole and South 

India in particular, in conformity with local conditions. Tank storage structures are the 

prime water source to store rainwater and help farmers during crop growing period 

and provide stability to agricultural production. 

          Minor irrigation schemes are environment friendly and provide gainful 

employment opportunities to the rural population, resulting in optimum utilization of 

resources.  This also contributes to rural economic growth and support numerous 

vegetable and food processing units. Historically, tanks formed the primary sources of 

minor irrigation in the country as a whole and South India in particular, in conformity 

with local conditions. Andhra Pradesh, one of the Southern states of the country also 

experienced most of its minor irrigation through tanks. However, in the recent past, 

the minor irrigation under tanks received a setback due to various reasons 

Rainfall is the primary sources of water for irrigation. It is not available though 

out the year. The stored rain water either in tank or in sub-surface is used as resources 

of irrigation water for an indefinite period. Following are the sources of irrigation 

water. Surface water: It may be by flowing river or from still waters of tanks, ponds, 

lakes, pools or artificial reservoirs such as dams, barrages and diversionary bunds 

with different storage capacity. Ground water.  Water stored in the underground is 

known as groundwater. 
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1.4 NECESSITY OF IRRIGATION 

i) Uncertainty of monsoon rainfall: 

80% of rainfall in India is received during monsoon period. Monsoon rainfall is very 
uncertain. So irrigation is very important to supply water to plants also and when 
needed. 

ii) Uneven distribution of rainfall: 

To compensate the uneven distribution in an area, supplemental irrigation is needed. 

iii) Effect of winter rainfall (N India)/ Effect of SWM in S. India: 

Supplemental irrigation is inevitable in the regions due to poor rainfall. 

iv) Cultivation of high yielding crops: 

 High yielding crops produce heavy biomass and economic yield. Higher biomass 
need more water for its production. Hence supplementation of water as irrigation is 
essential. 

v) Difference in water holding capacity of the soil:  

Sandy soil - low WHC  frequent irrigation. Clay soil - high WHC - frequency is less. 
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Chapter -2 

   TYPES OF IRRIGATION 
 

There are three types of irrigation: 

1. Gravity flow or surface water flow. 

2. Tank or reservoir. 

3. Lift irrigation. 

2.1 GRAVITY FLOW OR SURFACE IRRIGATION: 

          The irrigation in which the water flows under gravity from the source to the 

field is known as gravity flow irrigation. Due to gravity water flows from higher areas 

to the lower areas. After which it is distributed in the fields. Silt in the canal water has 

a fertilizing agent. The whole canal irrigation in our country is gravity irrigation. The 

gravity flow irrigation is cheaper and quality of water is also good due to presence of 

soil content. 

2.2 Tank irrigation: 

          If the runoff is more than the required amount then head works and barrages are 

constructed to store the water. 

          The flow of a river is a seasonal flow. Sometimes more water is required and 

the Source is limited. Sometimes less water is required and the source is high so in 

order to regulate flow, the reservoirs are constructed. The functions of reservoirs are 

1. To fulfill the immigration requirements. 

2. To generate the hydraulic power. 

3. Regulate the river flow so is to avoid flood. In some areas, small dams instead of 

canals are constructed for the irrigation purposes. 
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2.3 Lift irrigation: 

          When the main source is at the lower level than the supply level. Then water is 

supplied through some mechanical means this is known as lift irrigation. 

Lift from canals (rivers) 

         Pumps are used to lift the water from canals or rivers at lower level to the area at 

higher level for irrigation purpose. 

Open wells 

In villages there are some open holes whose depth intercepts the water table. So the 

water is taken out from lower level to the surface for irrigation purpose by adopting 

different mechanical means. 

 

 Tube wells 

          It is the lifting of water by pumping from underground reservoir. Extensive 

surface irrigation results in an increase in the ground water level due to percolation 

and seepage which causes water logging in large areas, Irrigation by this method will 

reduce the yield. Tube well offers a remedial measure by providing sub surface 

drainage. 

          Tube well irrigation can be obtained more quickly than from surface water 

project.  Large costs involved in making canals for the construction of head works, 

whereas less cost is involved in constructing tube wells. 
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Chapter -3 
LIFT IRRIGATION 

 

3.1 Uses of Lift irrigation 

 

Figure 3.1 indicates lift the water in to distributor channel 

1. The lift irrigation method is used both for watering of a certain area as a whole and 

for water application to particular elevated sites in the area of gravity irrigation (at 

that water is lifted from river or from immigration canals). Such combination of 

gravity and lift irrigation is rather reasonable in many cases. 

2. Irrigation with which water is supplied to the system by water-lifting devices is 

called pumping/mechanical/lift irrigation (by means mechanical water-lifting 

devices). 

3. Head/diversion structure is a water-lifting device that supplies water by means of 

pumps to an irrigated area through a pressure pipeline. Water from a source is lifted 
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up to the highest elevation of the entire irrigated area or  certain zones, and from 

there it is distributed by gravity canals or pressure pipelines. 

4. Lift irrigation is used both for water application by gravity to the entire area and 

particular elevated sites. 

5. At sprinkling irrigation, pumping stations not only supply water at a target rate, but 

also produce required water head. 

 

3.2 REQUIREMENTS OF LIFT IRRIGATION 

1. Water Source - suitable and constant water source should be available for whole 

year at the site of LIS. Water can be made available through Dams, River canal etc. 

2. Lifting medium - To lift water to the desired location, lifting medium i.e. pumps are 

required. Depending upon the duty point head, discharged the different types of 

pumps are selected. 

3. Conveying medium - Rising main may be of steel, concrete or any other suitable 

material. 

 

3.3 TYPES OF IRRIGATION PROJECTS IN TELUGU STATES 

          Irrigation projects in Telugu states have been divided into three categories 

based on the size of the irrigated area i.e. cultivable command area (CCA). 

Definition of cultivable command area (CCA) 

The area which can be irrigated from a scheme and is fit for cultivation. 

A. Major irrigation scheme 

    A scheme having CCA more than 10,000 hectares is major irrigation scheme  



8 
 

B. Medium irrigation scheme 

   A scheme having CCA more than 2,000 hectares and up to 10,000 hectares 

individually is a medium irrigation scheme. 

C. Minor irrigation scheme 

  A scheme having CCA up to 2,000 hectares individually is classified  as minor 

irrigation scheme and usually include smaller irrigation schemes such as lift irrigation 

or schemes with water sources like tanks, division weirs, and open head channels. 

Traditionally, minor irrigation projects and ground water are under the guidance 

of the minor irrigation Department,  while the major and medium irrigation projects 

are under the major irrigation Department. 
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3.4   STORAGE SCHEMES 

 

          Storage schemes include tanks and reservoirs which impound water of streams 

and rivers of irrigation purposes.  After wells, tanks occupy a very important place 

under the minor irrigation program. They provide nearly two-third of the total 

irrigation from minor sources in the states of Andhra Pradesh, Karnataka, Kerala, 

Maharashtra, Orissa and Tamil Nadu. The essential features of these schemes are: 

1. A bund or a dam which is generally of earth, but is also sometimes partly or fully 

masonry. 

2. Anicut and feeder channels to divert water from adjoining catchments. 

3. A waste weir to dispose of surplus flood water. 

4. Sluice or sluices to let out water for irrigation. 

5. Conveyance and distribution system. 
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3.5 IMPORTANCE OF MINOR IRRIGATION TANKS 

Minor Irrigation Tanks are the resource complexes for multifarious uses like 

1. Irrigation 

2. Drinking water for people & animals 

3. Domestic use for people  and animals 

4. Recharging ground water 

5. Fuel wood and timber 

6. Rearing fish 

7. Fodder 

8. Sanctuary for birds 

9. Silt and sand for construction 

  

3.6 COMPONENTS OF MINOR IRRIGATION  

The various components of a minor irrigation tank are listed below: 

1. Tank bund (Earthen Bund): A bund or a dam which is generally of earth, but is 

also sometimes partly or fully masonry, which is used to store water. 

2. Feeder channels: feeder channels are used to divert water from adjoining 

catchments. 

3. Sluice: Sluice or sluices used to let out water for irrigation. 

4. Conveyance and distribution system: Field channels are used to supply water 

(entered through sluice) to the irrigation fields. 
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3.7 MANAGEMENT OF  TANK IRRIGATION  

          Presently, in most of the states, the smaller tank systems are entrusted to the 

local bodies such as panchayats unions for maintenance and management while the 

bigger once are rested with the government irrigation departments where there is no 

role for the local bodies in planning and implementing the development works. 

          However, the tanks are even smaller units which need to be maintained and 

managed at the hamlet level where panchayats are considered to be bigger 

administrative units. Also, the panchayats with multifarious activities tend to neglect 

tank development due to lack of manpower and other resources. In some states like 

MP, minor irrigation tanks irrigating below 100 ha. And all the tanks are with 

panchayats. It is proposed to transfer minor irrigation tank even up to 250 ha to Zilla 

panchayats. Water resources department maintains minor irrigation tanks above 250 

ha. One wards up to 2000 ha. Further large medium and minor tanks are also 

maintained by water resources departments. 

3.8 PURPOSE OF REHABILITATION 

          Generally, tank bed is silted up and reducing the storage capacity at the site 

selected. Due to silting in the tank there is a variation in the storage. To overcome this 

storage, desilting is introduced at appropriate places. A deteriorated tank can be 

selected and assessment of canal bank health can be performed with which the further 

canal maintenance can be ensured. 

a) Providing insurance against short duration droughts. 

b) Reducing the hazard of frost (increase the temperature of the plant). 

c) Washing or diluting salts in the soil softening tillage pans. 

d) Delaying bed formation by evaporative cooling. 

3.9  ADVANTAGES OF LIFT IRRIGATION 

1. lift irrigation made irrigation possible at higher level. 

2. Land acquisition problem in LIS. Is less. 
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3. water losses are low. 

4. Man power is less used. 

Disadvantages of lift irrigation 

          A drawback of lift irrigation is need for complex pumping and power 

equipment and power supply, and high operating costs. All these factors raise the cost 

of water supply to fields. 
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Chapter 4 

STUDY AREA 

 

4.1 LOCATION 

Name               : Thadipudi channel 

Village              : Thadipudi, 

Mandal             : Tallapudi, 

District              : West Godavari, 

State                  : Andhra Pradesh. 

 

 

Figure 4.1: Indicating the position of Thadipudi Channel on Google earth Map 
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4.2 MINOR IRRIGATION IN INDIA: 

The minor irrigation sector is an important sector, as it is spread over the 

entire country and its rural environment.  The development of minor irrigation 

practices has been followed since ancient times and finds mention in `Rigveda and 

Yajurveda'.  Subsequently, in course of time these were subjected to various 

technological up gradation. The classification of irrigation works w.r.t. to source was 

first highlighted by the first irrigation commission 1903 which form the basis for the 

present system of classification of irrigation works. Later, The Royal Commission on 

agriculture 1928 has recognized the importance of the cultivation by the small storage 

works in India. The minor irrigation sources include tanks, wells, canals and other 

sources. Tanks include all works used for the storage of water and all natural 

depressions from which water is used for irrigation purposes. Of all the minor 

irrigation sources, tanks are important traditional sources and are a dominant feature 

in South-India in general and in Andhra Pradesh in particular.  

In many areas tanks have become the primary source of irrigation. However, 

the relative importance of tanks as minor irrigation sources has considerably reduced 

in recent times because of greater attention paid to major and medium sources of 

irrigation by the Government. But still the irrigation under tanks play an important 

role in Southern states of Andhra Pradesh, Tamil Nadu and Karnataka and they 

account for more than 50% of the area irrigated by all minor irrigation works put 

together. 

4.3 SITE SELECTION 

           

Mandal marked in figure 3.1. The main reason for rehabilitation of tank is to store the 

water as there is no facility for water storage and also ground water level has fallen 

down to 1000 feet since a decade. The availability of water for irrigation is very less 

hence the maintenance cost for irrigation uneconomical. 

          The sites consist of brownish red clayey silty gravel soil with pebbles of 

Irregular shapes and sizes. As the soil is clayey in nature, percolation is more which 

Indeed helps to improve the ground water level. 
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4.4 PRESENT CONDITION OF DISTRIBUTORY 

          Owning to the age of tank and  under - maintenance, the carrying capacity of 

the parent canal has deteriorating. The carrying capacity of the tank is less than the 

designed further; the rehabilitation at the tail end is suffered much. This has 

aggravated the tail end problems to such an extent that the tail end farmers could not 

get their legitimate share of water to grow crops. The structures on the system are 

Damaged there by regulation of water in the canal has become unmanageable. In-

Disciplined nature of some of the farmers in the reaches in tampering the sluice gates 

further aggravated the situation leading to unequal distribution of water and damage 

of the controlling structures. Due to the erosion of banks, there is frequent degradation 

and silting up in the tank bed. Owing to these problems, productivity and command 

Ability has drastically fallen. Figure 3.2 shows the present condition of Thadipudi 

channel At Thadipudi village in Thallapudi mandal. 

 

 
 

FIGURE 4.3 THE PRESENT CONDITION OF THADIPUDI CANAL 

4.5 NECESSITY OF THE WORK 
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          Irrigation requires lots of water, but when the water is scarce it is important to 

Use the water efficiently. An important factor in achieving high efficiency is the 

Method supplying water to the crop ideally water is delivered on demand of tanks, 

when the farmers require water. Unfortunately, often this is no realized. Instead, 

Water is usually delivered in a flexible way leading to the problems discussed. 

          Therefore, it is necessary to sustain tank and also to affect legitimate share of 

water to the  organizations and bridge gap ayacut. 
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Chapter-5 

SURVEYING 

 

5.1 GENERAL 

          Surveying is the first of starting a project and it is the work of examining and 

Recording the area and features of a piece of land so as to construct a map, plan, or 

detailed description of it. 

 

RECONNAISSANCE SURVEY: 

          The reconnaissance survey is an extensive study of an entire area that might be 

used for a road or airfield. Its purpose is to eliminate those routes or sites which are 

Impractical or unfeasible and to identify the more promising routes or sites. And 

Problems are notified addressed by the local farmers. 

 

Site inspection: 

a. Locating the existing boundaries. 

b. Some portions within the tank are seen dismantled by the farmers 

in the past. 

c. Mass growth of weeds on the bed is seen in the tank. 

 

5.2  DATA COLLECTION 

By asking local farmers, channel is eroded and silted due to the variation 

Discharge and periodical maintenance was not taken. Due to rainfalls side slopes are 

eroded. In some areas observed that the slopes of tank fully eroded with turnings leads 

to the erosion of agricultural lands. In some places there is a jungle at the bed of the 

tank. There is no roper inspection path throughout the tank it leads to problem in 

maintenance of the canal. 
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Taking benchmarks: As a part of the project, some of the B.M.s is fixed by the World 

trigonometric survey team on temples. The benchmark to the required site was 

carried. The base line on the tank was run. Fixing the pegs at every 25m along the 

base line. 

5.3 A PRELIMINARY SURVEY 

          To collect adequate data to prepare plan/data of area to be used for planning and 

design. It is done by taking levels at every 3m interval were taken by using an auto 

level. The data was recorded in the field book simultaneously. The survey data was 

entered in spread sheet. The exiting canal is designed by using auto cad. 

5.4 LEVELLING 

 

 

Figure 5.3 AUTO LEVEL & LEVELING STAFF 

 

a. Auto level 

b. Tripod stand 

c. Leveling staff 

d. Plumb bob 
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e. Tapes 

f. Pegs 

 

Procedure for taking levels using auto level: 

 

a. Fix the tripod the tripod stand by using plum bob mark the center, the legs of the 
stand should be equal from the centre of the tripod. 

 

b. Fix the auto level on the base plate of the tripod stand using the hand screw 

c. later centering should be done by using foot screws. After check whether the 
centering is    correct or not by rotating the auto level in 360 degrees. 

 

d. Place the leveling staff on the known Bench mark (49.65). 

 

e. By adjusting the focusing screw, for the leveling staff and take the back sight 
reading by middle cross hair. 

 

f. Measure the width of existing canal and mark out the points with pegs where we 
have to take intermediate levels. 

 

g. Like this every section should be taken at an interval of 25m length. 

h. At the end of the day closing point should be taken on any non-movable objects 
like any concrete structures should be mark by using by point or marker. 

 

i. Next day should start from the closing point by taking B.S readings. 

 

j. Continue this process till the end of the canal. 

 
 5.4 TOTAL STATION 
 
Total station is a Survey equipment combination of Electro Magnetic Distance 

Measuring instrument and electronic theodolite. It is also integrated with 

microprocessor, electronic data collector and storage system. The instrument can be 
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used to measure horizontal and vertical angles well as sloping distance of object to the 

instrument. 

 

 

FIGURE 5.4 COMPONENTS OF TOTAL STATION 

 

Procedure: 

 

1. Check up and set up the instrument whether it is in a good working condition 

 

2. Make temporary adjustments such as bubbling with help of laser 

 

3. Enter the Co-ordinates and know elevation height. 

4. Set the ordination, make angle HA-O 

 

5. Give the specific code for each point such as BUND, FS, and BOUNDARY etc. 
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6 Place the prism where the reading is to be acquired. 

 

7. Create a new job in the total station by giving the job details respectively. 

 

8. Now turn the instrument towards north direction by using the compass 

 

9. Measure the back sight, instrument facing the north direction 

 

10. Start measuring the points required 

 

5.5 EARTH WORK EXCAVATION: 

 

What is earth work excavation? 

          In construction terms, excavation is the process of removing earth to form a 

cavity in the ground. On small sites or in confined spaces, excavation may be carried 

out by manual means using tools such as picks, shovels and wheelbarrows. 

Excavation in Earthwork: 

The excavation in earthwork is the measure of quantity of excavation to be 

carried out, the cost of equipment, machineries and labors required for the same. 

The cost of excavation depends on the depth of excavation, type of soil, method of 

excavation to be carried out and the distance where the excavated soil has to be 

disposed. The cost of all these are added for unit volume of excavation to get the rate 

of excavation. 

The cost of excavation based on depth is generally divided into categories as: 

 For depth up to 1.5m 

 For depth between 1.5m to 3m. 

 For depth between 3.m to 4.5m. 

 For depth more than 4.5m 



22 
 

 

The depth of excavation required varies from project to project and from place to 

place. Many factors influence the depth of excavation. We will not go into the details 

about the same. 

 

FIGURE 5.5 EARTH WORK EXCAVATION 

 Summarizing above points, it can be seen that the excavation work can be 

divided by following ways: 

          The first method is the selection of type of soil to be excavated and lead 

distance where the soil has to be disposed off. Then the other variable that is 

considered is the depth of excavation and is presented in the rate analysis description.  

          In the above examples of excavation, more number of descriptions are possible 

with different lead distance and type of soil. During tendering of civil engineering 

works, all the possible combinations are presented for quotations depending on the 

project requirements and site conditions. 
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  ANALYSIS OF EXCAVATION: 

 

Following points to be noted before starting rate analysis of soil: 

 Type of soil 

 Lead distance and transport for carrying excavated soil 

 Depth of excavation 

 Method of excavation  manual excavation or mechanical excavation 

 Capacity of labor for manual excavation 

 Capacity of equipment for mechanical excavation and their cost per unit 

quantity. 

 Water charges if used 

 Profit of contractor 
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5.6 DATA ENTRY IN SPREAD SHEET: 

 
Name of the work: Removal of Silt in the Thadipudi Lift irrigation scheme  main canal 

from km 0.000 to 26.50 km 
. Section   

Cutting 
Volume 

    
Filling 

Volume 
    

Remarks 
No
. 

From 
Differen

ce 
Area Average Volume Area Average Volume 

     Sq. Mtrs Sq. Mtrs 
Cubic 
Meters 

Sq. 
Mtrs 

Sq. Mtrs 
Cubic 
Meters 

1 0.000 0.000 8.943 4.472 0.000 0.000 0.000 0.000   

2 100.000 0.000 8.154 8.549 0.000 0.000 0.000 0.000   

3 200.000 0.000 6.279 7.217 0.000 0.025 0.013 0.000 
UT @ 

0.150KM 
4 300.000 100.000 8.247 7.263 726.300 0.000 0.013 1.250   

5 400.000 100.000 7.036 7.642 764.150 0.000 0.000 0.000   

6 500.000 100.000 5.822 6.429 642.900 0.000 0.000 0.000   

7 600.000 100.000 4.362 5.092 509.200 0.641 0.321 32.050   

8 700.000 100.000 3.686 4.024 402.400 1.880 1.261 126.050   

9 800.000 60.000 3.375 3.531 211.830 3.397 2.639 158.310 
UT @ 

0.80KM  
10 900.000 100.000 3.192 3.284 328.350 5.112 4.255 425.450   

11 1000.000 100.000 2.772 2.982 298.200 6.857 5.985 598.450   

12 1100.000 100.000 2.918 2.845 284.500 6.048 6.453 645.250   

13 1200.000 100.000 2.804 2.861 286.100 5.306 5.677 567.700   

14 1300.000 100.000 2.814 2.809 280.900 4.596 4.951 495.100   

15 1400.000 100.000 2.993 2.904 290.350 4.230 4.413 441.300   

16 1500.000 100.000 3.417 3.205 320.500 3.887 4.059 405.850   

17 1600.000 100.000 3.421 3.419 341.900 2.946 3.417 341.650   

18 1700.000 100.000 3.705 3.563 356.300 2.152 2.549 254.900   

19 1800.000 100.000 4.366 4.036 403.550 1.582 1.867 186.700   

20 1900.000 100.000 5.130 4.748 474.800 1.269 1.426 142.550   

21 2000.000 100.000 6.199 5.665 566.450 1.050 1.160 115.950   

22 2100.000 60.000 6.756 6.478 388.650 0.434 0.742 44.520 UT @ 1.987 

23 2200.000 100.000 7.687 7.222 722.150 0.058 0.246 24.600   

24 2300.000 30.000 8.938 8.313 249.375 0.000 0.029 0.870 
DLRB @ 
2.30KM 

25 2400.00 100.000 8.810 8.874 887.400 0.000 0.000 0.000   

26 2500.000 100.000 10.212 9.511 951.100 0.000 0.000 0.000   

27 2600.000 100.000 8.453 9.333 933.250 0.000 0.000 0.000   

28 2700.000 100.000 7.379 7.916 791.600 0.000 0.000 0.000   

29 2800.000 100.000 8.502 7.941 794.050 0.209 0.105 10.450   
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30 2900.000 100.000 7.886 8.194 819.400 0.755 0.482 48.200

31 3000.000 100.000 7.473 7.680 767.950 1.457 1.106 110.600   

32 3100.000 40.000 7.556 7.515 300.580 1.386 1.422 56.860 
Syphom @ 
2.909 km 

33 3200.000 100.000 7.651 7.604 760.350 1.296 1.341 134.100   

34 3300.000 100.000 7.762 7.707 770.650 1.189 1.243 124.250   

35 3400.000 60.000 7.810 7.786 467.160 1.105 1.147 68.820 UT@3.367km 

36 3500.000 100.000 7.909 7.860 785.950 1.045 1.075 107.500   
37 3600.000 100.000 7.359 7.634 763.400 0.435 0.740 74.000   

38 3700.000 100.000 6.988 7.174 717.350 0.002 0.219 21.850   

39 3800.000 100.000 7.311 7.150 714.950 0.259 0.131 13.050   

40 3900.000 100.000 7.765 7.538 753.800 0.661 0.460 46.000   

41 4000.000 100.000 7.785 7.775 777.500 1.129 0.895 89.500   

42 4100.000 100.000 6.450 7.118 711.750 0.911 1.020 102.000   

43 4200.000 100.000 4.905 5.678 567.750 0.736 0.824 82.350   

44 4300.000 100.000 3.687 4.296 429.600 0.597 0.667 66.650   

45 4400.000 100.000 3.511 3.599 359.900 1.107 0.852 85.200   

46 4500.000 100.000 3.608 3.560 355.950 2.230 1.669 166.850   

47 4600.000 50.000 4.283 3.946 197.275 1.522 1.876 93.800 SP@4.575km 

48 4700.000 100.000 5.065 4.674 467.400 1.050 1.286 128.600   

49 4800.000 100.000 6.078 5.572 557.150 0.779 0.915 91.450   

50 4900.000 100.000 7.114 6.596 659.600 0.609 0.694 69.400   
51 5000.000 100.000 8.376 7.745 774.500 0.511 0.560 56.000   
52 5100.000 100.000 7.068 7.722 772.200 0.714 0.613 61.250   

53 5200.000 60.000 5.752 6.410 384.600 0.961 0.838 50.250 
UT@5.110K

M 

54 5300.000 100.000 4.493 5.123 512.250 1.336 1.149 114.850   

55 5400.000 90.000 3.380 3.937 354.285 1.809 1.573 141.525 
SLRB@5.380

KM 

56 5500.000 70.000 2.433 2.907 203.455 2.582 2.196 153.685 
UT@5.404K

M 

57 5600.000 100.000 3.399 2.916 291.600 1.915 2.249 224.850   

58 5700.000 100.000 4.501 3.950 395.000 1.459 1.687 168.700   

59 5800.000 100.000 5.661 5.081 508.100 1.130 1.295 129.450   

60 5900.000 100.000 6.894 6.278 627.750 0.870 1.000 100.000   

61 6000.000 100.000 8.294 7.594 759.400 0.705 0.788 78.750   

62 6100.000 100.000 8.207 8.251 825.050 0.631 0.668 66.800   

63 6200.000 100.000 8.197 8.202 820.200 0.563 0.597 59.700   

64 6300.000 100.000 8.147 8.172 817.200 0.506 0.535 53.450   

65 6400.000 100.000 8.129 8.138 813.800 0.430 0.468 46.800   

66 6500.000 70.000 8.203 8.166 571.620 0.385 0.408 28.525 
UT@6.420K

M 

67 6600.000 100.000 8.100 8.152 815.150 0.371 0.378 37.800   

68 6700.000 100.000 8.153 8.127 812.650 0.354 0.363 36.250   
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69 6800.000 100.000 8.147 8.150 815.000 0.326 0.340 34.000

70 6900.000 100.000 8.151 8.149 814.900 0.313 0.320 31.950   

71 7000.000 100.000 8.193 8.172 817.200 0.289 0.301 30.100   

72 7100.000 100.000 8.125 8.159 815.900 0.108 0.199 19.850   

73 7200.000 100.000 8.291 8.208 820.800 0.002 0.055 5.500   

74 7300.000 60.000 8.545 8.418 505.080 0.000 0.001 0.060 
UT@7.225K

M 

75 7400.000 100.000 8.758 8.652 865.150 0.000 0.000 0.000   

76 7500.000 100.000 8.975 8.867 886.650 0.000 0.000 0.000   
77 7600.000 100.000 9.595 9.285 928.500 0.000 0.000 0.000   
78 7700.000 100.000 10.227 9.911 991.100 0.000 0.000 0.000   

79 7800.000 30.000 10.845 10.536 316.080 0.000 0.000 0.000 
SP CUM 

SLRB@7.800
KM 

80 7900.000 100.000 11.437 11.141 1114.100 0.000 0.000 0.000   

81 8000.000 100.000 12.007 11.722 1172.200 0.000 0.000 0.000   

82 8100.000 100.000 8.848 10.428 1042.750 0.000 0.000 0.000   

83 8200.000 100.000 6.006 7.427 742.700 0.043 0.022 2.150   

84 8300.000 90.000 4.003 5.005 450.405 0.897 0.470 42.300 UT@8.291K
M 85 8400.000 80.000 2.845 3.424 273.920 2.675 1.786 142.880 

86 8500.000 100.000 2.140 2.493 249.250 4.983 3.829 382.900   

87 8600.000 100.000 2.538 2.339 233.900 3.905 4.444 444.400   

88 8700.000 100.000 3.013 2.776 277.550 2.871 3.388 338.800   

89 8800.000 100.000 3.744 3.379 337.850 2.044 2.458 245.750   

90 8900.000 100.000 4.601 4.173 417.250 1.426 1.735 173.500   

91 9000.000 100.000 5.719 5.160 516.000 0.924 1.175 117.500   

92 9100.000 100.000 6.194 5.957 595.650 0.849 0.887 88.650   

93 9200.000 100.000 6.562 6.378 637.800 0.750 0.800 79.950   

94 9300.000 100.000 6.950 6.756 675.600 0.660 0.705 70.500   

95 9400.000 100.000 7.240 7.095 709.500 0.589 0.625 62.450   

96 9500.000 100.000 11.396 9.318 931.800 0.000 0.295 29.450   

97 9600.000 100.000 9.736 10.566 1056.600 0.000 0.000 0.000   

98 9700.000 60.000 5.767 7.752 465.090 1.105 0.553 33.150 
UT@9.642K

M 

99 9800.000 100.000 4.940 5.354 535.350 1.523 1.314 131.400   
10
0 

9900.000 100.000 4.169 4.555 455.450 2.050 1.787 178.650   

10
1 

10000.00 100.000 3.406 3.788 378.750 2.760 2.405 240.500   

     Total 58816.305     11334.955   

         195310.856         
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DETAILED ESTIMATE 

 
Sl. 
No 

 

Description of item No. 
Measurements in Mtrs 

 

Quantity Units  
L B D 

 
  

1  Removal of Jammu 
        

 
    

   from KM 0.000 to KM 
1.100 

1 X 1 
1100 1.36   

 
1496.00   

   from KM1.100 to KM 
1.760 

1 X 1 
660 0.81   

 
534.60   

   

  
  Total     

 
2030.60 Sq.m 

 
2 

 
Removal of Silt  in the Distributaries D8 from KM 0.000 to 
KM 1.760  without trimming of Bed and Slopes including 
cost of all materials, machinery, labor and placing the 
excavated stuff on the sideways as directed by the Engineer-
in-Charge etc., Complete 
 

  

  
  from KM 0.000 to KM 

1.100 
1 X 1 

1100 1.13 0.35 433.13   
  from KM 1.100 to KM 

1.760 
1 X 1 

660 0.65 0.20 85.80   
  

    Total     433.13 Cum 

 

 

 

 

 

Assistant Executive Engineer 

Section No:4 P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Deputy Executive Engineer 

P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Executive 
Engineer 

P.I.P.R.M.C. 
Division No:1, 

Kovvur 
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5.8 OBJECTIVES 

The main objectives of the study are 

i. To improve the performance of Thadipudi channel. 

ii. To increase the water-use efficiency of the tank. 

iii. To further increase the ground water table. 

iv. Capable 

will help the enlist, apiculturists, fire and Government officials. 

v.  The performance of the tank at any place and time and take necessary steps 

manage the resources effectively and optimally. 
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Chapter 6 

CONCLUSION 

 

 There is growing demand for lift irrigation schemes due to non-

availability of funds for conventional irrigation structures which 

also have prolonged & unending problems related to submersion, 

rehabilitation, environment etc. As the L.I. schemes can be 

completed in brief periods, their necessity is growing day by day. 

 

 Since the L.I. schemes are going to play major role in future, due 

attention should be given to the concepts of planning & design for 

better performance & efficiency of scheme. 

 

 The proposals should be finalized only after considering all the 

possibilities for different alternatives and respective cost 

economics. Cost of the pressure mains should always be kept in 

mind while formulating the proposals as it has bearing on cost of 

the scheme.  

 
 The Bigger dia with lesser number of rows are always economical 

wrt. Installation cost as well running cost. 

 Low velocity of flow in the pipe would always be economical for 

the schemes with very lengthy pressure mains. More velocity may 

be permitted in the pipes for the schemes with shorter length of 

pipes. 

 Though lift irrigation schemes necessity is ever growing, 

considering the limitations of Power. 
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 Availability & recurring power bills annually, financial returns, 

recurring maintenance problems and periodical replacements of 

mechanical components, they should be proposed judiciously. 
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GOVERNMENT REPORT 

 

TADIPUDI LIFT IRRIGATION SCHEME 

 

Preamble 

 

The Government of Andhra Pradesh has accorded Administrative 

Approval for Rs. 23,740 lakhs. The scheme is contemplated to provide 

irrigation facilities to 14 mandals of West Godavari district. The scheme 

also provides drinking water facilities to 5.40 lakh population reroute the 

canal system. The lifting of water is proposed on Godavari at km 26.2 of 

Akhanda Godavari right bank. 

 

Salient Features 

Location                      : On River Godavari near Tadipudi (V) 

Tallapudi (M), W.G.Dist. 

Ayacut                      : 2, 06,600Acres 

No of Villages benefited  : 135 No.s 

No of Mandals benefited : 14 No.s 

Villages benefitted            : 56 nos 

Mandals benefitted  : 7 nos 

Water Utilization           : 14.470TMC 

Crops                       : Khariff Only 
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Drinking water           : 5.40 Lakh population reroute the canal 

Power required           : 28 M.W 

Discharge                     : 1396 Cusecs 

Static load                     :  30.03 M 

Pumps                     : Vertical turbine pumps 

Capacity                     :  24,000 H.P (8No.s 3000 HP each) 

Ayacut Created           : 14500 Acres 

Length of Pressure main :  2.59 KM (1635 MM Ã Pipes of 12 rows) 

Length of main canal : 80.45 KM 

Length of distributaries :  675 KM 

Present Stage            :  ongoing 
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Chapter -1

INTRODUCTION 

1.1 GENERAL 
 

          For many centuries village tanks have been the backbone of the village 

economy in South Asia. Tank storage structures are the prime water source to store 

rainwater and help farmers during crop growing period and provide stability to 

agricultural production. This resource has to be utilized properly by carrying out the 

On Farm Developmental works in its command area. Developing agricultural tank 

information system involves the collection of various information of the command 

area. 

           As irrigation has been the primary source of agricultural growth in the Telugu 

states, has always been accorded top priority by the states. Traditionally, the irrigation 

sector has been the largest consumer of plan funds next to the power sector. Over the 

years, the states have been able to create an irrigation potential of 4.84 million 

hectares through major irrigation projects medium irrigation projects. 

          Traditionally, individual formers have irrigated from wells, ground water 

irrigates about 2.2 million ha. As irrigation has been the primary source of agricultural 

growth in the Telugu states, it about half of that is under irrigation. India is among the 

foremost countries in the world practicing large scale irrigation through development 

of its water resources for irrigation, generation of hydropower and providing domestic 

water supply. 

1.2 HISTORY 

          Irrigation potential which stood at 22.6 mha in 1950 - 1951, has now reached 

100 mha, which is about 1/3 of total cropped area, and as a result food production has 

increased from 50 m tones (1951) to about 208 m tones (2000). The projection for 

future population and food requirement of the country indicate that the population of 

India may stabilize around 1.6 to 1.7 billion by 2050 AD and that would require about 

450 m tons of food grain annually at the present level of food consumption. 

            However, to meet the demand of our nation and create reasonable export 

surplus in the internal market, we need to plan production of food grains, to be not 
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less than 500 m tons by 2050 AD area wise it is necessary to provide irrigation in at 

least 130 mha for food crops alone and in area of 160 mha for all crops to be able to 

meet the demands of the country in 2050 AD and security. 

1.3 NECESSITY OF THE STUDY: 

          Water is a precious national   resource. The  development  of surface  as  well  

as  ground  water  for  increasing  the  agricultural production  to  meet  the  growing  

requirement  of  Indian population  is  a  must.  As  the  civilizations  grew more  and  

more, lands  are  converted  into  agricultural  lands  all  over  the  world  to  cater  the  

needs  of  the  growing  population,  and  India  is  no exception. Historically, tanks 

formed the primary sources of minor irrigation in the country as a whole and South 

India in particular, in conformity with local conditions. Tank storage structures are the 

prime water source to store rainwater and help farmers during crop growing period 

and provide stability to agricultural production. 

          Minor irrigation schemes are environment friendly and provide gainful 

employment opportunities to the rural population, resulting in optimum utilization of 

resources.  This also contributes to rural economic growth and support numerous 

vegetable and food processing units. Historically, tanks formed the primary sources of 

minor irrigation in the country as a whole and South India in particular, in conformity 

with local conditions. Andhra Pradesh, one of the Southern states of the country also 

experienced most of its minor irrigation through tanks. However, in the recent past, 

the minor irrigation under tanks received a setback due to various reasons 

Rainfall is the primary sources of water for irrigation. It is not available though 

out the year. The stored rain water either in tank or in sub-surface is used as resources 

of irrigation water for an indefinite period. Following are the sources of irrigation 

water. Surface water: It may be by flowing river or from still waters of tanks, ponds, 

lakes, pools or artificial reservoirs such as dams, barrages and diversionary bunds 

with different storage capacity. Ground water.  Water stored in the underground is 

known as groundwater. 
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1.4 NECESSITY OF IRRIGATION 

i) Uncertainty of monsoon rainfall: 

80% of rainfall in India is received during monsoon period. Monsoon rainfall is very 
uncertain. So irrigation is very important to supply water to plants also and when 
needed. 

ii) Uneven distribution of rainfall: 

To compensate the uneven distribution in an area, supplemental irrigation is needed. 

iii) Effect of winter rainfall (N India)/ Effect of SWM in S. India: 

Supplemental irrigation is inevitable in the regions due to poor rainfall. 

iv) Cultivation of high yielding crops: 

 High yielding crops produce heavy biomass and economic yield. Higher biomass 
need more water for its production. Hence supplementation of water as irrigation is 
essential. 

v) Difference in water holding capacity of the soil:  

Sandy soil - low WHC  frequent irrigation. Clay soil - high WHC - frequency is less. 
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Chapter -2 

   TYPES OF IRRIGATION 
 

There are three types of irrigation: 

1. Gravity flow or surface water flow. 

2. Tank or reservoir. 

3. Lift irrigation. 

2.1 GRAVITY FLOW OR SURFACE IRRIGATION: 

          The irrigation in which the water flows under gravity from the source to the 

field is known as gravity flow irrigation. Due to gravity water flows from higher areas 

to the lower areas. After which it is distributed in the fields. Silt in the canal water has 

a fertilizing agent. The whole canal irrigation in our country is gravity irrigation. The 

gravity flow irrigation is cheaper and quality of water is also good due to presence of 

soil content. 

2.2 Tank irrigation: 

          If the runoff is more than the required amount then head works and barrages are 

constructed to store the water. 

          The flow of a river is a seasonal flow. Sometimes more water is required and 

the Source is limited. Sometimes less water is required and the source is high so in 

order to regulate flow, the reservoirs are constructed. The functions of reservoirs are 

1. To fulfill the immigration requirements. 

2. To generate the hydraulic power. 

3. Regulate the river flow so is to avoid flood. In some areas, small dams instead of 

canals are constructed for the irrigation purposes. 
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2.3 Lift irrigation: 

          When the main source is at the lower level than the supply level. Then water is 

supplied through some mechanical means this is known as lift irrigation. 

Lift from canals (rivers) 

         Pumps are used to lift the water from canals or rivers at lower level to the area at 

higher level for irrigation purpose. 

Open wells 

In villages there are some open holes whose depth intercepts the water table. So the 

water is taken out from lower level to the surface for irrigation purpose by adopting 

different mechanical means. 

 

 Tube wells 

          It is the lifting of water by pumping from underground reservoir. Extensive 

surface irrigation results in an increase in the ground water level due to percolation 

and seepage which causes water logging in large areas, Irrigation by this method will 

reduce the yield. Tube well offers a remedial measure by providing sub surface 

drainage. 

          Tube well irrigation can be obtained more quickly than from surface water 

project.  Large costs involved in making canals for the construction of head works, 

whereas less cost is involved in constructing tube wells. 
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Chapter -3 
LIFT IRRIGATION 

 

3.1 Uses of Lift irrigation 

 

Figure 3.1 indicates lift the water in to distributor channel 

1. The lift irrigation method is used both for watering of a certain area as a whole and 

for water application to particular elevated sites in the area of gravity irrigation (at 

that water is lifted from river or from immigration canals). Such combination of 

gravity and lift irrigation is rather reasonable in many cases. 

2. Irrigation with which water is supplied to the system by water-lifting devices is 

called pumping/mechanical/lift irrigation (by means mechanical water-lifting 

devices). 

3. Head/diversion structure is a water-lifting device that supplies water by means of 

pumps to an irrigated area through a pressure pipeline. Water from a source is lifted 
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up to the highest elevation of the entire irrigated area or  certain zones, and from 

there it is distributed by gravity canals or pressure pipelines. 

4. Lift irrigation is used both for water application by gravity to the entire area and 

particular elevated sites. 

5. At sprinkling irrigation, pumping stations not only supply water at a target rate, but 

also produce required water head. 

 

3.2 REQUIREMENTS OF LIFT IRRIGATION 

1. Water Source - suitable and constant water source should be available for whole 

year at the site of LIS. Water can be made available through Dams, River canal etc. 

2. Lifting medium - To lift water to the desired location, lifting medium i.e. pumps are 

required. Depending upon the duty point head, discharged the different types of 

pumps are selected. 

3. Conveying medium - Rising main may be of steel, concrete or any other suitable 

material. 

 

3.3 TYPES OF IRRIGATION PROJECTS IN TELUGU STATES 

          Irrigation projects in Telugu states have been divided into three categories 

based on the size of the irrigated area i.e. cultivable command area (CCA). 

Definition of cultivable command area (CCA) 

The area which can be irrigated from a scheme and is fit for cultivation. 

A. Major irrigation scheme 

    A scheme having CCA more than 10,000 hectares is major irrigation scheme  
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B. Medium irrigation scheme 

   A scheme having CCA more than 2,000 hectares and up to 10,000 hectares 

individually is a medium irrigation scheme. 

C. Minor irrigation scheme 

  A scheme having CCA up to 2,000 hectares individually is classified  as minor 

irrigation scheme and usually include smaller irrigation schemes such as lift irrigation 

or schemes with water sources like tanks, division weirs, and open head channels. 

Traditionally, minor irrigation projects and ground water are under the guidance 

of the minor irrigation Department,  while the major and medium irrigation projects 

are under the major irrigation Department. 
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3.4   STORAGE SCHEMES 

 

          Storage schemes include tanks and reservoirs which impound water of streams 

and rivers of irrigation purposes.  After wells, tanks occupy a very important place 

under the minor irrigation program. They provide nearly two-third of the total 

irrigation from minor sources in the states of Andhra Pradesh, Karnataka, Kerala, 

Maharashtra, Orissa and Tamil Nadu. The essential features of these schemes are: 

1. A bund or a dam which is generally of earth, but is also sometimes partly or fully 

masonry. 

2. Anicut and feeder channels to divert water from adjoining catchments. 

3. A waste weir to dispose of surplus flood water. 

4. Sluice or sluices to let out water for irrigation. 

5. Conveyance and distribution system. 
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3.5 IMPORTANCE OF MINOR IRRIGATION TANKS 

Minor Irrigation Tanks are the resource complexes for multifarious uses like 

1. Irrigation 

2. Drinking water for people & animals 

3. Domestic use for people  and animals 

4. Recharging ground water 

5. Fuel wood and timber 

6. Rearing fish 

7. Fodder 

8. Sanctuary for birds 

9. Silt and sand for construction 

  

3.6 COMPONENTS OF MINOR IRRIGATION  

The various components of a minor irrigation tank are listed below: 

1. Tank bund (Earthen Bund): A bund or a dam which is generally of earth, but is 

also sometimes partly or fully masonry, which is used to store water. 

2. Feeder channels: feeder channels are used to divert water from adjoining 

catchments. 

3. Sluice: Sluice or sluices used to let out water for irrigation. 

4. Conveyance and distribution system: Field channels are used to supply water 

(entered through sluice) to the irrigation fields. 

 



11 
 

3.7 MANAGEMENT OF  TANK IRRIGATION  

          Presently, in most of the states, the smaller tank systems are entrusted to the 

local bodies such as panchayats unions for maintenance and management while the 

bigger once are rested with the government irrigation departments where there is no 

role for the local bodies in planning and implementing the development works. 

          However, the tanks are even smaller units which need to be maintained and 

managed at the hamlet level where panchayats are considered to be bigger 

administrative units. Also, the panchayats with multifarious activities tend to neglect 

tank development due to lack of manpower and other resources. In some states like 

MP, minor irrigation tanks irrigating below 100 ha. And all the tanks are with 

panchayats. It is proposed to transfer minor irrigation tank even up to 250 ha to Zilla 

panchayats. Water resources department maintains minor irrigation tanks above 250 

ha. One wards up to 2000 ha. Further large medium and minor tanks are also 

maintained by water resources departments. 

3.8 PURPOSE OF REHABILITATION 

          Generally, tank bed is silted up and reducing the storage capacity at the site 

selected. Due to silting in the tank there is a variation in the storage. To overcome this 

storage, desilting is introduced at appropriate places. A deteriorated tank can be 

selected and assessment of canal bank health can be performed with which the further 

canal maintenance can be ensured. 

a) Providing insurance against short duration droughts. 

b) Reducing the hazard of frost (increase the temperature of the plant). 

c) Washing or diluting salts in the soil softening tillage pans. 

d) Delaying bed formation by evaporative cooling. 

3.9  ADVANTAGES OF LIFT IRRIGATION 

1. lift irrigation made irrigation possible at higher level. 

2. Land acquisition problem in LIS. Is less. 
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3. water losses are low. 

4. Man power is less used. 

Disadvantages of lift irrigation 

          A drawback of lift irrigation is need for complex pumping and power 

equipment and power supply, and high operating costs. All these factors raise the cost 

of water supply to fields. 
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Chapter 4 

STUDY AREA 

 

4.1 LOCATION 

Name               : Thadipudi channel 

Village              : Thadipudi, 

Mandal             : Tallapudi, 

District              : West Godavari, 

State                  : Andhra Pradesh. 

 

 

Figure 4.1: Indicating the position of Thadipudi Channel on Google earth Map 
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4.2 MINOR IRRIGATION IN INDIA: 

The minor irrigation sector is an important sector, as it is spread over the 

entire country and its rural environment.  The development of minor irrigation 

practices has been followed since ancient times and finds mention in `Rigveda and 

Yajurveda'.  Subsequently, in course of time these were subjected to various 

technological up gradation. The classification of irrigation works w.r.t. to source was 

first highlighted by the first irrigation commission 1903 which form the basis for the 

present system of classification of irrigation works. Later, The Royal Commission on 

agriculture 1928 has recognized the importance of the cultivation by the small storage 

works in India. The minor irrigation sources include tanks, wells, canals and other 

sources. Tanks include all works used for the storage of water and all natural 

depressions from which water is used for irrigation purposes. Of all the minor 

irrigation sources, tanks are important traditional sources and are a dominant feature 

in South-India in general and in Andhra Pradesh in particular.  

In many areas tanks have become the primary source of irrigation. However, 

the relative importance of tanks as minor irrigation sources has considerably reduced 

in recent times because of greater attention paid to major and medium sources of 

irrigation by the Government. But still the irrigation under tanks play an important 

role in Southern states of Andhra Pradesh, Tamil Nadu and Karnataka and they 

account for more than 50% of the area irrigated by all minor irrigation works put 

together. 

4.3 SITE SELECTION 

           

Mandal marked in figure 3.1. The main reason for rehabilitation of tank is to store the 

water as there is no facility for water storage and also ground water level has fallen 

down to 1000 feet since a decade. The availability of water for irrigation is very less 

hence the maintenance cost for irrigation uneconomical. 

          The sites consist of brownish red clayey silty gravel soil with pebbles of 

Irregular shapes and sizes. As the soil is clayey in nature, percolation is more which 

Indeed helps to improve the ground water level. 
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4.4 PRESENT CONDITION OF DISTRIBUTORY 

          Owning to the age of tank and  under - maintenance, the carrying capacity of 

the parent canal has deteriorating. The carrying capacity of the tank is less than the 

designed further; the rehabilitation at the tail end is suffered much. This has 

aggravated the tail end problems to such an extent that the tail end farmers could not 

get their legitimate share of water to grow crops. The structures on the system are 

Damaged there by regulation of water in the canal has become unmanageable. In-

Disciplined nature of some of the farmers in the reaches in tampering the sluice gates 

further aggravated the situation leading to unequal distribution of water and damage 

of the controlling structures. Due to the erosion of banks, there is frequent degradation 

and silting up in the tank bed. Owing to these problems, productivity and command 

Ability has drastically fallen. Figure 3.2 shows the present condition of Thadipudi 

channel At Thadipudi village in Thallapudi mandal. 

 

 
 

FIGURE 4.3 THE PRESENT CONDITION OF THADIPUDI CANAL 

4.5 NECESSITY OF THE WORK 
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          Irrigation requires lots of water, but when the water is scarce it is important to 

Use the water efficiently. An important factor in achieving high efficiency is the 

Method supplying water to the crop ideally water is delivered on demand of tanks, 

when the farmers require water. Unfortunately, often this is no realized. Instead, 

Water is usually delivered in a flexible way leading to the problems discussed. 

          Therefore, it is necessary to sustain tank and also to affect legitimate share of 

water to the  organizations and bridge gap ayacut. 
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Chapter-5 

SURVEYING 

 

5.1 GENERAL 

          Surveying is the first of starting a project and it is the work of examining and 

Recording the area and features of a piece of land so as to construct a map, plan, or 

detailed description of it. 

 

RECONNAISSANCE SURVEY: 

          The reconnaissance survey is an extensive study of an entire area that might be 

used for a road or airfield. Its purpose is to eliminate those routes or sites which are 

Impractical or unfeasible and to identify the more promising routes or sites. And 

Problems are notified addressed by the local farmers. 

 

Site inspection: 

a. Locating the existing boundaries. 

b. Some portions within the tank are seen dismantled by the farmers 

in the past. 

c. Mass growth of weeds on the bed is seen in the tank. 

 

5.2  DATA COLLECTION 

By asking local farmers, channel is eroded and silted due to the variation 

Discharge and periodical maintenance was not taken. Due to rainfalls side slopes are 

eroded. In some areas observed that the slopes of tank fully eroded with turnings leads 

to the erosion of agricultural lands. In some places there is a jungle at the bed of the 

tank. There is no roper inspection path throughout the tank it leads to problem in 

maintenance of the canal. 



18 
 

Taking benchmarks: As a part of the project, some of the B.M.s is fixed by the World 

trigonometric survey team on temples. The benchmark to the required site was 

carried. The base line on the tank was run. Fixing the pegs at every 25m along the 

base line. 

5.3 A PRELIMINARY SURVEY 

          To collect adequate data to prepare plan/data of area to be used for planning and 

design. It is done by taking levels at every 3m interval were taken by using an auto 

level. The data was recorded in the field book simultaneously. The survey data was 

entered in spread sheet. The exiting canal is designed by using auto cad. 

5.4 LEVELLING 

 

 

Figure 5.3 AUTO LEVEL & LEVELING STAFF 

 

a. Auto level 

b. Tripod stand 

c. Leveling staff 

d. Plumb bob 



19 
 

e. Tapes 

f. Pegs 

 

Procedure for taking levels using auto level: 

 

a. Fix the tripod the tripod stand by using plum bob mark the center, the legs of the 
stand should be equal from the centre of the tripod. 

 

b. Fix the auto level on the base plate of the tripod stand using the hand screw 

c. later centering should be done by using foot screws. After check whether the 
centering is    correct or not by rotating the auto level in 360 degrees. 

 

d. Place the leveling staff on the known Bench mark (49.65). 

 

e. By adjusting the focusing screw, for the leveling staff and take the back sight 
reading by middle cross hair. 

 

f. Measure the width of existing canal and mark out the points with pegs where we 
have to take intermediate levels. 

 

g. Like this every section should be taken at an interval of 25m length. 

h. At the end of the day closing point should be taken on any non-movable objects 
like any concrete structures should be mark by using by point or marker. 

 

i. Next day should start from the closing point by taking B.S readings. 

 

j. Continue this process till the end of the canal. 

 
 5.4 TOTAL STATION 
 
Total station is a Survey equipment combination of Electro Magnetic Distance 

Measuring instrument and electronic theodolite. It is also integrated with 

microprocessor, electronic data collector and storage system. The instrument can be 
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used to measure horizontal and vertical angles well as sloping distance of object to the 

instrument. 

 

 

FIGURE 5.4 COMPONENTS OF TOTAL STATION 

 

Procedure: 

 

1. Check up and set up the instrument whether it is in a good working condition 

 

2. Make temporary adjustments such as bubbling with help of laser 

 

3. Enter the Co-ordinates and know elevation height. 

4. Set the ordination, make angle HA-O 

 

5. Give the specific code for each point such as BUND, FS, and BOUNDARY etc. 
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6 Place the prism where the reading is to be acquired. 

 

7. Create a new job in the total station by giving the job details respectively. 

 

8. Now turn the instrument towards north direction by using the compass 

 

9. Measure the back sight, instrument facing the north direction 

 

10. Start measuring the points required 

 

5.5 EARTH WORK EXCAVATION: 

 

What is earth work excavation? 

          In construction terms, excavation is the process of removing earth to form a 

cavity in the ground. On small sites or in confined spaces, excavation may be carried 

out by manual means using tools such as picks, shovels and wheelbarrows. 

Excavation in Earthwork: 

The excavation in earthwork is the measure of quantity of excavation to be 

carried out, the cost of equipment, machineries and labors required for the same. 

The cost of excavation depends on the depth of excavation, type of soil, method of 

excavation to be carried out and the distance where the excavated soil has to be 

disposed. The cost of all these are added for unit volume of excavation to get the rate 

of excavation. 

The cost of excavation based on depth is generally divided into categories as: 

 For depth up to 1.5m 

 For depth between 1.5m to 3m. 

 For depth between 3.m to 4.5m. 

 For depth more than 4.5m 
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The depth of excavation required varies from project to project and from place to 

place. Many factors influence the depth of excavation. We will not go into the details 

about the same. 

 

FIGURE 5.5 EARTH WORK EXCAVATION 

 Summarizing above points, it can be seen that the excavation work can be 

divided by following ways: 

          The first method is the selection of type of soil to be excavated and lead 

distance where the soil has to be disposed off. Then the other variable that is 

considered is the depth of excavation and is presented in the rate analysis description.  

          In the above examples of excavation, more number of descriptions are possible 

with different lead distance and type of soil. During tendering of civil engineering 

works, all the possible combinations are presented for quotations depending on the 

project requirements and site conditions. 



23 
 

  ANALYSIS OF EXCAVATION: 

 

Following points to be noted before starting rate analysis of soil: 

 Type of soil 

 Lead distance and transport for carrying excavated soil 

 Depth of excavation 

 Method of excavation  manual excavation or mechanical excavation 

 Capacity of labor for manual excavation 

 Capacity of equipment for mechanical excavation and their cost per unit 

quantity. 

 Water charges if used 

 Profit of contractor 
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5.6 DATA ENTRY IN SPREAD SHEET: 

 
Name of the work: Removal of Silt in the Thadipudi Lift irrigation scheme  main canal 

from km 0.000 to 26.50 km 
. Section   

Cutting 
Volume 

    
Filling 

Volume 
    

Remarks 
No
. 

From 
Differen

ce 
Area Average Volume Area Average Volume 

     Sq. Mtrs Sq. Mtrs 
Cubic 
Meters 

Sq. 
Mtrs 

Sq. Mtrs 
Cubic 
Meters 

1 0.000 0.000 8.943 4.472 0.000 0.000 0.000 0.000   

2 100.000 0.000 8.154 8.549 0.000 0.000 0.000 0.000   

3 200.000 0.000 6.279 7.217 0.000 0.025 0.013 0.000 
UT @ 

0.150KM 
4 300.000 100.000 8.247 7.263 726.300 0.000 0.013 1.250   

5 400.000 100.000 7.036 7.642 764.150 0.000 0.000 0.000   

6 500.000 100.000 5.822 6.429 642.900 0.000 0.000 0.000   

7 600.000 100.000 4.362 5.092 509.200 0.641 0.321 32.050   

8 700.000 100.000 3.686 4.024 402.400 1.880 1.261 126.050   

9 800.000 60.000 3.375 3.531 211.830 3.397 2.639 158.310 
UT @ 

0.80KM  
10 900.000 100.000 3.192 3.284 328.350 5.112 4.255 425.450   

11 1000.000 100.000 2.772 2.982 298.200 6.857 5.985 598.450   

12 1100.000 100.000 2.918 2.845 284.500 6.048 6.453 645.250   

13 1200.000 100.000 2.804 2.861 286.100 5.306 5.677 567.700   

14 1300.000 100.000 2.814 2.809 280.900 4.596 4.951 495.100   

15 1400.000 100.000 2.993 2.904 290.350 4.230 4.413 441.300   

16 1500.000 100.000 3.417 3.205 320.500 3.887 4.059 405.850   

17 1600.000 100.000 3.421 3.419 341.900 2.946 3.417 341.650   

18 1700.000 100.000 3.705 3.563 356.300 2.152 2.549 254.900   

19 1800.000 100.000 4.366 4.036 403.550 1.582 1.867 186.700   

20 1900.000 100.000 5.130 4.748 474.800 1.269 1.426 142.550   

21 2000.000 100.000 6.199 5.665 566.450 1.050 1.160 115.950   

22 2100.000 60.000 6.756 6.478 388.650 0.434 0.742 44.520 UT @ 1.987 

23 2200.000 100.000 7.687 7.222 722.150 0.058 0.246 24.600   

24 2300.000 30.000 8.938 8.313 249.375 0.000 0.029 0.870 
DLRB @ 
2.30KM 

25 2400.00 100.000 8.810 8.874 887.400 0.000 0.000 0.000   

26 2500.000 100.000 10.212 9.511 951.100 0.000 0.000 0.000   

27 2600.000 100.000 8.453 9.333 933.250 0.000 0.000 0.000   

28 2700.000 100.000 7.379 7.916 791.600 0.000 0.000 0.000   

29 2800.000 100.000 8.502 7.941 794.050 0.209 0.105 10.450   
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30 2900.000 100.000 7.886 8.194 819.400 0.755 0.482 48.200

31 3000.000 100.000 7.473 7.680 767.950 1.457 1.106 110.600   

32 3100.000 40.000 7.556 7.515 300.580 1.386 1.422 56.860 
Syphom @ 
2.909 km 

33 3200.000 100.000 7.651 7.604 760.350 1.296 1.341 134.100   

34 3300.000 100.000 7.762 7.707 770.650 1.189 1.243 124.250   

35 3400.000 60.000 7.810 7.786 467.160 1.105 1.147 68.820 UT@3.367km 

36 3500.000 100.000 7.909 7.860 785.950 1.045 1.075 107.500   
37 3600.000 100.000 7.359 7.634 763.400 0.435 0.740 74.000   

38 3700.000 100.000 6.988 7.174 717.350 0.002 0.219 21.850   

39 3800.000 100.000 7.311 7.150 714.950 0.259 0.131 13.050   

40 3900.000 100.000 7.765 7.538 753.800 0.661 0.460 46.000   

41 4000.000 100.000 7.785 7.775 777.500 1.129 0.895 89.500   

42 4100.000 100.000 6.450 7.118 711.750 0.911 1.020 102.000   

43 4200.000 100.000 4.905 5.678 567.750 0.736 0.824 82.350   

44 4300.000 100.000 3.687 4.296 429.600 0.597 0.667 66.650   

45 4400.000 100.000 3.511 3.599 359.900 1.107 0.852 85.200   

46 4500.000 100.000 3.608 3.560 355.950 2.230 1.669 166.850   

47 4600.000 50.000 4.283 3.946 197.275 1.522 1.876 93.800 SP@4.575km 

48 4700.000 100.000 5.065 4.674 467.400 1.050 1.286 128.600   

49 4800.000 100.000 6.078 5.572 557.150 0.779 0.915 91.450   

50 4900.000 100.000 7.114 6.596 659.600 0.609 0.694 69.400   
51 5000.000 100.000 8.376 7.745 774.500 0.511 0.560 56.000   
52 5100.000 100.000 7.068 7.722 772.200 0.714 0.613 61.250   

53 5200.000 60.000 5.752 6.410 384.600 0.961 0.838 50.250 
UT@5.110K

M 

54 5300.000 100.000 4.493 5.123 512.250 1.336 1.149 114.850   

55 5400.000 90.000 3.380 3.937 354.285 1.809 1.573 141.525 
SLRB@5.380

KM 

56 5500.000 70.000 2.433 2.907 203.455 2.582 2.196 153.685 
UT@5.404K

M 

57 5600.000 100.000 3.399 2.916 291.600 1.915 2.249 224.850   

58 5700.000 100.000 4.501 3.950 395.000 1.459 1.687 168.700   

59 5800.000 100.000 5.661 5.081 508.100 1.130 1.295 129.450   

60 5900.000 100.000 6.894 6.278 627.750 0.870 1.000 100.000   

61 6000.000 100.000 8.294 7.594 759.400 0.705 0.788 78.750   

62 6100.000 100.000 8.207 8.251 825.050 0.631 0.668 66.800   

63 6200.000 100.000 8.197 8.202 820.200 0.563 0.597 59.700   

64 6300.000 100.000 8.147 8.172 817.200 0.506 0.535 53.450   

65 6400.000 100.000 8.129 8.138 813.800 0.430 0.468 46.800   

66 6500.000 70.000 8.203 8.166 571.620 0.385 0.408 28.525 
UT@6.420K

M 

67 6600.000 100.000 8.100 8.152 815.150 0.371 0.378 37.800   

68 6700.000 100.000 8.153 8.127 812.650 0.354 0.363 36.250   
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69 6800.000 100.000 8.147 8.150 815.000 0.326 0.340 34.000

70 6900.000 100.000 8.151 8.149 814.900 0.313 0.320 31.950   

71 7000.000 100.000 8.193 8.172 817.200 0.289 0.301 30.100   

72 7100.000 100.000 8.125 8.159 815.900 0.108 0.199 19.850   

73 7200.000 100.000 8.291 8.208 820.800 0.002 0.055 5.500   

74 7300.000 60.000 8.545 8.418 505.080 0.000 0.001 0.060 
UT@7.225K

M 

75 7400.000 100.000 8.758 8.652 865.150 0.000 0.000 0.000   

76 7500.000 100.000 8.975 8.867 886.650 0.000 0.000 0.000   
77 7600.000 100.000 9.595 9.285 928.500 0.000 0.000 0.000   
78 7700.000 100.000 10.227 9.911 991.100 0.000 0.000 0.000   

79 7800.000 30.000 10.845 10.536 316.080 0.000 0.000 0.000 
SP CUM 

SLRB@7.800
KM 

80 7900.000 100.000 11.437 11.141 1114.100 0.000 0.000 0.000   

81 8000.000 100.000 12.007 11.722 1172.200 0.000 0.000 0.000   

82 8100.000 100.000 8.848 10.428 1042.750 0.000 0.000 0.000   

83 8200.000 100.000 6.006 7.427 742.700 0.043 0.022 2.150   

84 8300.000 90.000 4.003 5.005 450.405 0.897 0.470 42.300 UT@8.291K
M 85 8400.000 80.000 2.845 3.424 273.920 2.675 1.786 142.880 

86 8500.000 100.000 2.140 2.493 249.250 4.983 3.829 382.900   

87 8600.000 100.000 2.538 2.339 233.900 3.905 4.444 444.400   

88 8700.000 100.000 3.013 2.776 277.550 2.871 3.388 338.800   

89 8800.000 100.000 3.744 3.379 337.850 2.044 2.458 245.750   

90 8900.000 100.000 4.601 4.173 417.250 1.426 1.735 173.500   

91 9000.000 100.000 5.719 5.160 516.000 0.924 1.175 117.500   

92 9100.000 100.000 6.194 5.957 595.650 0.849 0.887 88.650   

93 9200.000 100.000 6.562 6.378 637.800 0.750 0.800 79.950   

94 9300.000 100.000 6.950 6.756 675.600 0.660 0.705 70.500   

95 9400.000 100.000 7.240 7.095 709.500 0.589 0.625 62.450   

96 9500.000 100.000 11.396 9.318 931.800 0.000 0.295 29.450   

97 9600.000 100.000 9.736 10.566 1056.600 0.000 0.000 0.000   

98 9700.000 60.000 5.767 7.752 465.090 1.105 0.553 33.150 
UT@9.642K

M 

99 9800.000 100.000 4.940 5.354 535.350 1.523 1.314 131.400   
10
0 

9900.000 100.000 4.169 4.555 455.450 2.050 1.787 178.650   

10
1 

10000.00 100.000 3.406 3.788 378.750 2.760 2.405 240.500   

     Total 58816.305     11334.955   

         195310.856         
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DETAILED ESTIMATE 

 
Sl. 
No 

 

Description of item No. 
Measurements in Mtrs 

 

Quantity Units  
L B D 

 
  

1  Removal of Jammu 
        

 
    

   from KM 0.000 to KM 
1.100 

1 X 1 
1100 1.36   

 
1496.00   

   from KM1.100 to KM 
1.760 

1 X 1 
660 0.81   

 
534.60   

   

  
  Total     

 
2030.60 Sq.m 

 
2 

 
Removal of Silt  in the Distributaries D8 from KM 0.000 to 
KM 1.760  without trimming of Bed and Slopes including 
cost of all materials, machinery, labor and placing the 
excavated stuff on the sideways as directed by the Engineer-
in-Charge etc., Complete 
 

  

  
  from KM 0.000 to KM 

1.100 
1 X 1 

1100 1.13 0.35 433.13   
  from KM 1.100 to KM 

1.760 
1 X 1 

660 0.65 0.20 85.80   
  

    Total     433.13 Cum 

 

 

 

 

 

Assistant Executive Engineer 

Section No:4 P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Deputy Executive Engineer 

P.I.P.R.M.C. 

Sub Division No:1, 

Kovvur 

Executive 
Engineer 

P.I.P.R.M.C. 
Division No:1, 

Kovvur 
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5.8 OBJECTIVES 

The main objectives of the study are 

i. To improve the performance of Thadipudi channel. 

ii. To increase the water-use efficiency of the tank. 

iii. To further increase the ground water table. 

iv. Capable 

will help the enlist, apiculturists, fire and Government officials. 

v.  The performance of the tank at any place and time and take necessary steps 

manage the resources effectively and optimally. 
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Chapter 6 

CONCLUSION 

 

 There is growing demand for lift irrigation schemes due to non-

availability of funds for conventional irrigation structures which 

also have prolonged & unending problems related to submersion, 

rehabilitation, environment etc. As the L.I. schemes can be 

completed in brief periods, their necessity is growing day by day. 

 

 Since the L.I. schemes are going to play major role in future, due 

attention should be given to the concepts of planning & design for 

better performance & efficiency of scheme. 

 

 The proposals should be finalized only after considering all the 

possibilities for different alternatives and respective cost 

economics. Cost of the pressure mains should always be kept in 

mind while formulating the proposals as it has bearing on cost of 

the scheme.  

 
 The Bigger dia with lesser number of rows are always economical 

wrt. Installation cost as well running cost. 

 Low velocity of flow in the pipe would always be economical for 

the schemes with very lengthy pressure mains. More velocity may 

be permitted in the pipes for the schemes with shorter length of 

pipes. 

 Though lift irrigation schemes necessity is ever growing, 

considering the limitations of Power. 
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 Availability & recurring power bills annually, financial returns, 

recurring maintenance problems and periodical replacements of 

mechanical components, they should be proposed judiciously. 
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GOVERNMENT REPORT 

 

TADIPUDI LIFT IRRIGATION SCHEME 

 

Preamble 

 

The Government of Andhra Pradesh has accorded Administrative 

Approval for Rs. 23,740 lakhs. The scheme is contemplated to provide 

irrigation facilities to 14 mandals of West Godavari district. The scheme 

also provides drinking water facilities to 5.40 lakh population reroute the 

canal system. The lifting of water is proposed on Godavari at km 26.2 of 

Akhanda Godavari right bank. 

 

Salient Features 

Location                      : On River Godavari near Tadipudi (V) 

Tallapudi (M), W.G.Dist. 

Ayacut                      : 2, 06,600Acres 

No of Villages benefited  : 135 No.s 

No of Mandals benefited : 14 No.s 

Villages benefitted            : 56 nos 

Mandals benefitted  : 7 nos 

Water Utilization           : 14.470TMC 

Crops                       : Khariff Only 
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Drinking water           : 5.40 Lakh population reroute the canal 

Power required           : 28 M.W 

Discharge                     : 1396 Cusecs 

Static load                     :  30.03 M 

Pumps                     : Vertical turbine pumps 

Capacity                     :  24,000 H.P (8No.s 3000 HP each) 

Ayacut Created           : 14500 Acres 

Length of Pressure main :  2.59 KM (1635 MM Ã Pipes of 12 rows) 

Length of main canal : 80.45 KM 

Length of distributaries :  675 KM 

Present Stage            :  ongoing 

 

 

 

 

 

 

 

 

 

 

 

 

























































































 
 

Internship Report On 
Execution of Construction of Apartment Buildings 

of Hemadurga Relators 
An Industrial Training Report 

 
BACHELOR OF TECHNOLOGY 

IN 

CIVILENGINEERING 
 

Submitted by 
 

G.AVINASH VICTOR (16481A0138) 
G.ASEERVADAM (16481A0142) 
G.S.K.PRASAD (16481A0144) 
G.SANATH (16481A0146) 
M.RAJU (17485A0109) 

 
Under the guidance of 

B.RAMA KRISHNA M.Tech 

(Assistant Professor) 
 

Department of civil engineering 
 
 
 
 
 
 
 
 
 

GUDLAVALLERUENGINEERINGCOLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK,Kakinada) 

Seshadri Rao Knowledge Village 
Gudlavalleru - 521356 



DEPARTMENT OF CIVIL ENGINEERING 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliationto JNTUK,Kakinada) 

Seshadri Rao Knowledge Village 
Gudlavalleru - 521356 

 

CERTIFICATE 
 

This is to certify that the Industrial training report entitled Internship Review on Execution of 

Construction Of Apartment Buildings of Hemadurga Realtors is a bonafied work done and 

submitted by G.AVINASH VICTOR (16481A0138), G.ASEERVADAM (16481A0142), 

G.S.K.PRASAD (16481A0144), G.SANATH (16481A0146), M.RAJU (17485A0109) in partial 

fulfillment of the requirements for the award of the BACHELOR OF TECHNOLOGY in Civil 

Engineering of Gudlavalleru Engineering College. 

 
 
 
 
 
 
 

Mr.B. RAMA KRISHNA M.Tech Dr. P. KODANDA RAMA RAO 
(Assistant Professor) (HEAD OF THE DEPARTMENT) 

 
 
 
 
 

EXTERNAL EXAMINER 



Acknowledgement 

Hemadurga Relators Pvt Ltd me the opportunity to undertake 

my Industrial Training in their working area. Especially my humble thanks and regards to our 

guide B. RAMA KRISHNA Jr.Assistant Professor of civil engineering, for helping me to 

prepare the final report of the project and otherproceedings. 

I would like to convey my heartiest thanks to engineers, surveyors and staff members works at 

site. I am very much thank full to Dr.P.KODANDA RAMARAO, head of department of civil 

engineering, for helping me to prepare the final report of the project and other proceedings. 

We would like to take this opportunity to express our profound sense of gratitude to our college 

principal Dr. P. RAVINDRABABU, for providing us all the required facilities. 

We would like to convey our regards to Dr.S.R.K.REDDY (professor in department of civil 

engineering and advisor to the management) providing us facilities in the department. 

performing duties successfully in my future career in any establishment I believe that the 

company has given me a good knowledge and experience about engineering works in the real 

field. 

We specially thank all our non-teaching staff for their co-operation and help. We also thank our 

friends for their constructive criticism which made us to work more hard to produce better 

reports. 

 
 
 
 

G.AVINASHVICTOR
 (16481A0138)
G.ASEERVADAM (16481A0142) 
G.S.K.PRASAD (16481A0144) 
G.SANATH (16481A0146) 
M.RAJU (17485A0109) 



 



CONTENTS 

1. INTRODUCTION 1 

1.1 Site Location 1 

1.2 Our InternshipProjectLayout 2 

2. WORKS PERFORMEDAT SITE 2 

2.1 Centering 2 

2.2 SlabReinforcement 3 

2.3 Slab&Beams 5 

2.4 Columns 6 

2.5 Curing 6 

2.6 CellarPlastering 7 

2.7 CheckList 8 

2.8 Wall Construction inAmenitiesBlock 8 

3. WORK EXECUTIONAT SITE 9 

3.1 Sorting ofColumnSizes 9 

3.2 SlabReinforcementCheckup 12 

4. MATERIALSANDEQUIPMENTS 13 

4.1 Materials 13 

4.2 Equipments 14 

5. CONCLUSION 18 



1  

1. INTRODUCTION 
 

HEMADURGA REALTORS is one of the best consultant services for plans, estimates, and 

construction supervision building. Until date, the firm as successfully completed several 

buildings & apartment constructions in and Around Vijayawada. From the date of its 

incorporation to the present day, more and more families are repairing the benefits by owning a 

Home by becoming our esteemedcustomers. 

 
HEMADURGA REALTORS ENGINEERS is completed so many construction building 

works. It has 22 years experience in construction. 

 
HEMADURGA REALTORS have their main branch at Vijayawada in Andhra Pradesh. 

Ongoing project are at Kesarapalli (near Ganavaram). 

1.1 SITELOCATION 
 
 

 
Figure1.1 Site Location 
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1.2 OUR INTERNSHIP PROJECTLAYOUT 
 
 

Figure 1.2 Layout 

 
2. WORKS PERFORMED ATSITE 

2.1 Centering 

 
It is the part of the form work which supports the horizontal surface is called  centering. 

Centering is used to support slab bottom and beam bottom and water tanks etc., it can be done 

either in mild steel centering plates or ply wood. The form work gets used no of times for 

different buildings and therefore the regular maintenance isessential. 

 

Figure2.1a Centering 
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Figure 2.1b Top View of Centering 
 

2.2 SlabReinforcement 

 
In slabs which are restrained along the edges and are not free to lift, cracks as shown below get 

developed at the corners because of the high torsion moment. We need to prevent such types of 

crack formations in the slab and thus reinforce these sections by providing reinforcement. These 

slab reinforcement are variously in 2 types. They are 

 

Figure 2.2a Complete Slab Reinforcement Work 
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One Way Slab 

 
One way slab is supported by beams on the two opposite sides to carry the load along one 

direction. The ratio of longer span (l) to shorter span (b) is equal or greater than 2. Consider as 

one way slab because this slab will bend in one direction in the direction along its shorter span. 

Due to huge difference in a length, load is not a transferred to the shorter beams. Main 

reinforcement is provided in shorter span and distribution reinforcement in a longer span.  

 

Figure 2.2b One Way Slab Reinforcement 

 
Two Way Slab 

Two way slab is supported by beams on all the four sides and the load are carried by the supports 

along both directions. In two way slab the ratio of longer span (l) to shorter span (b) is less than 2. 

In two way slab load will be carried in both the directions. So main reinforcement is provided in 

both directions for two way slab. 

 

Figure 2.2c Two Way Slab Reinforcement 
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2.3 Slab &Beams 

 
Slabs usually carry a uniformly distributed load and form the floor or roof of the building, and 

are designed to transfer the load to columns (basically  the  edges  on  which  the slab rests), 

while beams are designed to resist flexural effects (bending) due to thatload. 

 

Figure 2.3a Laying of Slab 

 

 
Figure 2.3b Top View of Laying Of Slab 
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2.4 Columns 

 
A column or pillar is a structural element that transmits, through top to bottom. Steel plays a 

main role in the column. Steel reinforced details follows as per plan of structural engineer, 20mm 

size aggregate used in concrete mixture. Vibrator is used forcompaction. 

 

Figure 2.4a Constructed Columns 

 
2.5 Curing 

 
Any structure got strength with in curing period slab got 90% strength within 28 days curing 

plays a major role in construction activity. 

 

Figure 2.5a Curing 
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2.6 CellarPlastering 

 
Plastering gives smooth finishing surface to wall for appearance. Prepare cement mortar (1:6) is 

to be provided to a thickness of 12 mm for inside and provide 20 mm for outside. 

 

Figure 2.6a Working of Cellar Plastering 

 

Figure 2.6b Completed of Cellar Plastering 
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2.7 CheckList 

 
As we prepare the checklist for the constructed completed floors in the aspects of painting of 

single coating and double coating, plumbing works, electric works etc., 

 

Figure 2.7a Prepared Checklist for Construction Completed Floors 

 
2.8 Wall Construction in AmenitiesBlock 

In the internship they have give the plan of the wall in the amenities block and he said give the 

instructions to worker to construct that wall. We see that plan and understand correctly and give 

the clear instructions to the workers and we successfully completed that wall construction. 

 

Figure 2.8a Wall Plan 
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Figure 2.8b Execution of Wall Construction Based on Above Plan 
 
 
 
 
 
 
 
 
 

3. WORK EXECUTION ATSITE 

 
3.1 Sorting of ColumnSizes 

In that apartment building there are different sizes of columns. For casting of those columns we 

have sorted that how many sizes of columns are there and identify the size of those columns with 
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Figure 3.1a Columns Plan 
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As we sorted the total no. of columns based on their sizes from the above plan (Figure 3.1a) 
 
 

 
Figure 3.1b Sorting of columns 



12  

3.2 Slab ReinforcementCheckup 

 
Before the laying the slab we have perform the reinforcement check with the help of the plan. 

When the reinforcement bars are missing we intimated to the workers then they provide that bars 

in that particular area. 

 

 
Figure 3.2a Checking of Slab Reinforcement from Plan 
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4. MATERIAL ANDEQUIPMENTS 
 

4.1 MATERIALS 

 
At the construction site the following materials are used 

 
 Cement 

 
 Aggregate 

 
 Reinforcementbars 

 
Cement: 

 
The function of cement is to combine with water and to form cement paste. This paste first sets 

i.e., it becomes firms and then hardens due to chemical reaction, called hydration, between the 

cement the cement and water. On setting & hardening, the cement  binds the aggregate together 

in a stone like hard mass & thus provides strength, durability and water-tighten to the concrete. 

Quality of cement is based on grade of cement. The grades of cement are asfollows 

 

 33Grades

 
 43Grades

 
 53Grades

 
 At the site, Portland cement of 53 grades wasused.

 
 The initial setting time of cement is 40minutes.

 
 The final setting time of cement is less than 10hrs

 
Aggregate: 

 
Aggregates are two types 

 
 Fine aggregate

 
 Coarse aggregate
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Fine aggregate (sand): 

 
The aggregate, which pass through 4.75 mm, I.S. sieves and entirely retain on 75 micron sieve in 

known as fine aggregate. The functions of using fine aggregate in concrete mix are to fill up the 

voids existing in a coarse aggregate and to obtain a dense and strong concrete with less quantity 

of cement. In construction waste mostly one II-Grade sand preferable. 

 
Coarse aggregate: 

 
The aggregate, which passes through 75mm, IS. Sieve and entirely retain on 4.75 IS sieve is 

known as coarse aggregates. In construction site 2mm size of cone aggregates are most 

preferable. 

 
Reinforcement bars: 

 
The material that develops a good bond with concrete in order to increase its strength is called 

reinforcement. Steel bars are highly strong in tensile forces. 

 
4.2 EQUIPMENTS 

 
4.2.1 Needle Vibrator 

 
Needle vibrators are most commonly used vibrators for concrete. It consist of steel tube with one 

end closed and rounded having an eccentric vibrating element inside it. They are available in size 

varying from 40 to 100mm diameter. Frequency of vibration varies upto 15000rpm. 

 

 
Figure 4.2.1a Using of Needle Vibrator 
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4.2.2 Drum ConcreteMixer 

 
The mixer is drum type with an opening in one end. The material used to make concrete 

(aggregates, sand, cement, water) are mixed inside the drum as the drum rotates. The mixer is 

filled and emptied by rotating it in clockwise and anti clockwise direction, tipping it (tilting) or 

opening it. They usually work at an angle of 15 degrees Celsius and discharge is facilitated by 

the same opening in the drummixture. 

 

 
Figure 4.2.2a One end Drum Concrete Mixer 
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4.2.3 Vibrating Sand SievingMachine 

 
Sand Sieving Machine is used to sieve sand for construction purposes. The sieving is a process  

by which fine particles are separated from bigger particles by using a sievingmachine. 

 

 
Figure 4.2.3a Sieving of Sand 
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4.2.4 PlumbBob 

 
A plumb bob, or plummet, is a weight, usually with a pointed tip on the bottom, suspended from 

a string and used as a vertical reference line, or plumb-line. It is a precursor to the spirit level and 

used to establish a vertical or horizontaldatum. 

 
The plumb bob when suspended from a beam or a wall at a higher height can give you a vertical 

reference to where you need to place the other beam so that both the beams are parallel to each 

other. This is how we use the plumb bob. 

 

 
Figure 4.2.4a Plumb Bob 



18  

CONCLUSION: 
 

 Durability of a building depends mainly on proper construction process and proper use of 

materials. 

 
 As per my training, I have conclude that, during my training days I was familiar with the 

construction of Column & Slab 

 

 
 It was a learning experience at HEMADURGA REALTORS atKesarapalli. 

 
 I gained a lot of insight regarding almost every aspect ofsite. 

 
 I hope this experience will surely help me in my future and in shaping mycareer. 
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1. INTRODUCTION

SRI VIGNESWARA Constructions, started with a Vision of We will 

build the world of tomorrow on foundations of trust, passion and 

commitment. In today’s life value of land increasing enormously. As we know 

that Hyderabad is a developing city, the cost of land is very high. Population in this 

city is increasing rapidly. SRI VIGNESWARA Constructions constructing the 

project by G+5 with 4-blocks named as block A, B, C, and D.

Location of the Site

The site is located in cyber hills colony, Gachibowli, Hyderabad, Telangana.

Departments in site

1. Construction department

2. Electrical department

3. Management department

4. Safety department

ABOUT THE BUILDING

The site is constructed with four blocks of G+5 buildings every block is 

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of 

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall, 

and kitchen and wash area.
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VIEW OF THE SITE
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CEMENT

1. CONSTRUCTION MATERIALS

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are:

33 grade

43 grade

53 grade

In this construction 43 grade of cement is using because of quick gaining of 

strength.

READY MIX CONCRETE (RMC)

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps & Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete & slump.

S No Types of Concrete Slump

1 Concrete for slabs , beams and walls 110mm

2 Columns 100 mm

3 Normal RCC work 100 mm
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M-25 CONCRETE MIX DESIGN

As per IS 10262-2009 & MORT&H

A-1 Stipulations for Proportioning

1 Grade Designation M25

2 Type of cement
OPC 53 grade confirming to

IS-12269-1987
3 Maximum Nominal Aggregate Size 20mm

4
Minimum Cement Content (MORT&H

1700-3-A) 310 kg/m3

5
Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45
6 Workability (MORT&H 1700-4) 50-75 mm (Slump)
7 Exposure Condition Normal
8 Degree of Supervision Good
9 Type of Aggregate Crushed Angular Aggregate

10 Maximum Cement Content (MORT&H Cl.
1703.2) 540 kg/m3

11 Chemical Admixture Type
Super plasticizer Confirming

to IS-9103

A-2 Test Data for Materials

1
Cement Used

Coromandal King OPC 53
grade

2 Sp. Gravity of Cement 3.15
3 Sp. Gravity of Water 1.00
4 Chemical Admixture BASF Chemicals Company
5 Sp. Gravity of 20 mm Aggregate 2.884
6 Sp. Gravity of 10 mm Aggregate 2.878
7 Sp. Gravity of Sand 2.605
8 Water Absorption of 20 mm Aggregate 0.97%
9 Water Absorption of 10 mm Aggregate 0.83%
10 Water Absorption of Sand 1.23%

11
Free (Surface) Moisture of 20 mm

Aggregate Nil
12 Free (Surface) Moisture of 10 mm Nil
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Aggregate
13 Free (Surface) Moisture of Sand Nil

14 Sieve Analysis of Individual Coarse
Aggregates Separate Analysis Done

15 Sieve Analysis of Combined Coarse
Aggregates Separate Analysis Done

16 Sp. Gravity of Combined Coarse
Aggregates 2.882

17 Sieve Analysis of Fine Aggregates Separate Analysis Done

A-3 Target Strength for Mix Proportioning

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2

2 Characteristic Strength @ 28 days 25N/mm2

A-4 Selection of Water Cement Ratio

1 Maximum Water Cement Ratio (MORT&H
1700-3 A) 0.45

2 Adopted Water Cement Ratio 0.43

A-5 Selection of Water Content

1 Maximum Water content (10262-table-2) 186 Lit.

2 Estimated Water content for 50-75 mm
Slump 138 Lit.

3 Super plasticizer used 0.5 % by wt. of cement

A-6 Calculation of Cement Content

1 Water Cement Ratio 0.43
2 Cement Content (138/0.43) 320 kg/m3

Which is greater than 310
kg/m3

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content

1 Vol. of C.A. as per table 3 of IS 10262 62.00%
2 Adopted Vol. of Coarse Aggregate 62.00%

Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00%
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A-8 Mix Calculations

1 Volume of Concrete in m3 1.00
2 Volume of Cement in m3 0.10

(Mass of Cement) / (Sp. Gravity of
Cement)x1000

3 Volume of Water in m3 0.138
(Mass of Water) / (Sp. Gravity of

Water)x1000
4 Volume of Admixture @ 0.5% in m3 0.00134

(Mass of Admixture)/(Sp. Gravity of
Admixture)x1000

5 Volume of All in Aggregate in m3 0.759
Sr. no. 1 – (Sr. no. 2+3+4)

6 Volume of Coarse Aggregate in m3 0.471
Sr. no. 5 x 0.62

7 Volume of Fine Aggregate in m3 0.288
Sr. no. 5 x 0.38

A-9 Mix Proportions for One Cum of Concrete (SSD Condition)

1 Mass of Cement in kg/m3 320
2 Mass of Water in kg/m3 138
3 Mass of Fine Aggregate in kg/m3 751
4 Mass of Coarse Aggregate in kg/m3

REINFORCEMENT

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction.
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Steel Reinforcement 

TERMINOLOGY USED IN REINFORCEMENT:

BAR-BENDING: Bar-Bending –Schedule is the schedule of reinforcement bars 

prepared in advance before cutting and bending of rebar. This schedule contains all 

details of size, shape and dimension of rebar’s to be cut. It is used to measure the 

quantity of steel for total construction.

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to 

avoid the bending of reinforcement we keep these Chairs.
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Chairs

STIRRUPS: These are provided to keep main reinforcement in position and to 

avoid bending in main reinforcement. Both ends should be hooked more than  

1350.

Stirrups
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and 

Shuttering.

Structural element Cover reinforcement (in mm)

Footings 50mm

Columns 40mm

Slabs 25mm

Beams 30mm

Retaining walls 25mm

Covering Block

FLY  ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F fly ash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly
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ash, the brick is described as "self-cementing". The manufacturing method saves 

energy, reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing.

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly 

ash brick activity has been revolutionized in India. FaL-G technology (www.fal-

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified 

the process by adding gypsum to fly ash+lime/cement, converting the calcium 

aluminates into calcium alumino-sulphates resulting in to achieve high early 

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient 

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G

process has brought down the multi-million plant cost to a few lakhs, within the 

reach of micro units. This has facilitated proliferation of over 18000 units in the 

country as of 2016.
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Fly ash Brick

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos..

MESH: It is used to avoid the cracks between columns, walls and beams.
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2. MACHINES USED IN CONSTRUCTION

BHOOM PLACER

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps.

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote-

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps.

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer-

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placing hoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks,

and single family home concrete slabs and most ground slabs.

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels.
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Fig Boom Placer

INTERNAL VIBRATOR

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area.
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Vibrator

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration.

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment.

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. The application of vibration working with the force of 

gravity can often move materials through a process more effectively than other
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methods. Vibration is often used to position small components so that they can be 

gripped mechanically by automated equipment as required for assembly etc.

Vibrating screens are used to separate bulk materials in a mixture of 

different sized particles. For example, sand, gravel, river rock and crushed rock, 

and other aggregates are often separated by size using vibrating screens.

Vibrating compactors are used for soil compaction especially in foundations 

for roads, railways, and buildings.

Concrete vibrators consolidate freshly poured concrete so that trapped air 

and excess water are released and the concrete settles firmly in place in the 

formwork. Improper consolidation of concrete can cause product defects, 

compromise the concrete strength, and produce surface blemishes such as bug 

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the 

size of the handle of a baseball bat, with a hose or electrical cord attached to one 

end. The vibrator head is immersed in the wet concrete.

External concrete vibrators attach, via a bracket or clamp system, to the 

concrete forms. There are a wide variety of external concrete vibrators available 

and some vibrator manufacturers have bracket or clamp systems designed to fit the 

major brands of concrete forms. External concrete vibrators are available in

hydraulic, pneumatic or electric power.

Vibrating tables or shake tables are sometimes used to test products to 

determine or demonstrate their ability to withstand vibration. Testing of this type is 

commonly done in the automotive, aerospace, and defense industries. These 

machines  are  capable  of  producing  three  different   types   of   vibration   

profile sine sweep, random vibration, and synthesized shock. In all three of these 

applications, the part under test will typically be instrumented with one or
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more accelerometers to measure component response to the vibration input. A sine 

sweep vibration profile typically starts vibrating at low frequency and increases in 

frequency at a set rate (measured in hertz per second or hertz per minute). The 

vibratory amplitude as measured in gs may increase or decrease as well. A sine 

sweep will find resonant frequencies in the part. A random vibration profile will 

excite different frequencies along a spectrum at different times. Significant 

calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 

30 seconds up to several hours. It is intended to synthesize the effect of, for 

example, a car driving over rough terrain or a rocket taking off. A synthesized 

shock pulse is a short duration high level vibration calculated as a sum of many 

half-sine waves covering a range of frequencies. It is intended to simulate the 

effects of an impact or explosion. A shock pulse test typically lasts less than a 

second. Vibrating tables can also be used in the packaging process in material

handling industries to shake or settle a container so it can hold more products.

The Basic Types of Industrial Vibrators:

Linear Vibrators

These use a linear actuator/motor coupled with a reciprocating piston to 

induce vibration. Thanks to their high-energy output in one direction, linear 

vibrators are well-suited for wetter materials. When bin walls flex in and out as a 

result of the linear vibration, any material that may have stuck will be effectively 

dislodged. Non-impacting linear vibrators are more preferable because they tend to 

produce less noise than their impacting counterparts.
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Rotary Vibrators

To induce vibration, these devices rely on rotary motors whose shafts have 

eccentric weights attached to them. Most rotary vibrators produce a radial force 

output at a fixed frequency. The output can be adjusted by changing the unbalance 

of the eccentric weights. Although the devices are generally meant for dry 

materials, most industries prefer to use them in other areas due to  their

ruggedness, energy efficiency and minimal noise output.

Ball Vibrators

These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the 

speed at which it’s pushed over the raceway. With ball vibrators, proper mounting 

is crucial in ensuring vibration is properly transferred to the material via the hopper 

walls. It also helps disperse the vibration over a large area, which results in 

uniform flow of material. Compared to other equipment, the vibrators are the 

simplest and most affordable types of vibrators.

Features for Different Applications

Industrial vibrators can be powered by electric motors, hydraulic fluid or 

pneumatic pistons. It’s thus possible to find equipment suitable for a wide range of 

materials, from food ingredients to pharmaceutical raw materials. Manufacturers 

will also provide wash down-capable models for sanitary applications, while other 

devices feature explosion-proof housing and intrinsically safe wiring for hazard-

prone environments.

Solving material flow problems isn’t always easy. With the proper choice of 

industrial vibrator, however, an effective, high-value solution can practically be
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found. Outlining your needs and partnering with a reliable vendor who offers a 

wide array of vibrator technology is the key to finding the perfect equipment for

your needs.

WHEEL BARROW

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc.

EARTH EXCAVATOR (JCB)

Used for excavation of sub soil.
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Excavator (JCB)

TOWER HOIST

Tower hoist is specially designed to lift material to various heights at 

Construction Sites.

Tower hoist
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TOOLS USED IN CONSTRUCTION 

BRICK TROWEL

This is the most heavily worked item in a bricklayer’s tool kit, used for 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar.

Trowel

MASONS LINE

In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows.
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STEEL SQUARE

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

then that wall is not fit we should make changes Usually 24”inches square are used 

for walls. And 12” inches square used for doors and windows.

PLUMB BOB

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done.

Plumb Bob

Types of plumb bob:

There are really only a couple of different types of 

plumb-bob, both of which have evolved from the 

traditional "weight-on-a-string" type. Have a read 

below and get in the know.
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Traditional plumb-bobs

The traditional plumb-bob is a simple and effective 

tool. It consists of a long string tied to a weight, at the 

bottom of which is a point for accurate marking. It 

couldn't be simpler.

Flat plumb-bobs

With a typical plumb-bob, it can sometimes be 

difficult to mark its position accurately as their bodies 

are usually rounded, which often leaves the tip an inch 

or so from your work-surface. The flat plumb-bob has 

been specially designed to overcome this problem.

Its flat face allows it to hang much closer to the 

surface of your work piece and it also has a central 

vertical slot which allows for precision marking.
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MEASURING TAPES AND RULES

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract.

SHUTTERING PLATES

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates.

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element.

Formworks can also be named based on the type of structural member

construction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc.

The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms.
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Timber is the most common material used for formwork. The disadvantage 

with timber formwork is that it will warp, swell and shrink. Application of water 

impermeable cost to the surface of wood mitigates these defects.

A good formwork should satisfy the following requirements:

1. It should be strong enough to withstand all types of dead and live loads.

2. It should be rigidly constructed and efficiently propped and braced both 

horizontally and vertically, so as to retain its shape.

3. The joints in the formwork should be tight against leakage of cement grout.

4. Construction of formwork should permit removal of various parts in desired 

sequences without damage to the concrete.

5. The material of the formwork should be cheap, easily available and should be 

suitable for reuse.

6. The formwork should be set accurately to the desired line and levels should 

have plane surface.

7. It should be as light as possible.

8. The material of the formwork should not warp or get distorted when exposed to 

the elements.

9. It should rest on firm base.
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Shutter Plates

Types of Formwork (Shuttering) for Concrete Construction: 

Timber Formwork:

Timber for formwork should satisfy the following requirement: 

It should be

1. well-seasoned

2. light in weight

3. easily workable with nails without splitting

4. free from loose knots

Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete.

Normal sizes of members for timber formwork:
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Sheeting for slabs, beams, column side and 

beam bottom

25mm to 40mm thick

Joints, ledges 50x70 mm to 50x150 mm

Posts 75x100 mm to 100x100 mm

Plywood Formwork

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations:

1. It is possible to have smooth finish in which case on cost in surface finishing is 

there.

2. By use of large size panels it is possible to effect saving in the labor cost of 

fixing and dismantling.

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to 25.

Steel Formwork

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures.
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Steel forms compared with timber formwork:

1. Steel forms are stronger, durable and have longer life than timber formwork and 

their reuses are more in number.

2. Steel forms can be installed and dismantled with greater ease and speed.

3. The 0quality of exposed concrete surface by using steel forms is good and such 

surfaces need no further treatment.

4. Steel formwork does not absorb moisture from concrete.

5. Steel formwork does not shrink or warp.

PROP JACKS

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m



28

Prop Jacks



29

5. QUALITY CONTROL LABORATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity.

Approximate setting time of various types of cements: 

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal.

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs,

Electrical poles etc.

Quickly Setting Cement: It is manufactured by adding of small percentage of 

Aluminate Sulphate & finely grinded with cement and the small percentage of 

gypsum. It is used in underwater constructions.

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction.

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/ .

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2.
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Quantity of Concrete in

work(m3)

No. of Samples

1-5 1

6-15 2

16-30 3

31-50 4

>51 4+1 addition sample for each

additional of 50m3

BRICK STRENGTH & SAMPLE DIMENSIONS

The minimum crushing strength of brick is 3.5N/............ If it is less than 3.5N/

      then it is not useful for construction purpose. And the dimension of brick in 

the construction is 230mmx110mmx70mm and its shape should be purely 

rectangular with sharp edges.
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QUALITY CONTROL LABOURATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity.

Approximate setting time of various types of cements:

Type Initial setting time Final setting Time

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements & where the soil conditions are 

normal.

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs, 

Electrical poles etc.
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6. WATER PROOFING

Water proofing is done for different places of a building which are exposed 

to open atmosphere. And where water is expected to fall (Rain water or water 

falling from tank etc.).

Water proofing is done in two steps:

1. Screening material (concrete bed)

2. Proofing material

Screening material:

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average 

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid 

over cc bed already laid or RCC roof slab in

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the 

top surface to the required

Smoothness, slopes and thread lining including cost of all material like cement, 

metal, sand and water etc.

Proofing material:

The ratio of proofing material is 1:3.
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7. BRICK WORK (AT OTS)

Cement bed is laid at the bottom after water is sprinkled. The bed is checked 

for the same level from the slab. The bricks are kept side by side with spacing not 

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 

together. The bricks should be at the same height and also in the straight line 

without any deviation.
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7. STAIR CASE
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Stairs are an essential part of many construction projects, from decks to 

interiors. It can seem daunting to think of making your own, but they’re actually 

made of just three main parts: stringers, treads, and risers. Stringers are diagonal

2x12s that support people's weight as they walk up the stairs. Treads are the top 

baseboards onto which you step, and risers are placed perpendicularly under each 

into place.

Making the Preliminary Measurements

1. Measure the height of the area where you will install the stairs. This is 

also called the total rise. If you don’t plan to make the top step level with the 

area where the stairs begin, be sure to account for this gap in your 

measurement.

For example, if you are building stairs to go up to a deck, and you 

measure 3 feet (0.91 m) from the ground to the top of the deck, then 

this is the total rise.

If you want the stairs to stop 3 inches (7.6 cm) from the top of the 

deck, however, count the total rise as 2.75 feet (0.84 m).

2. Divide the total rise by the typical rise per step. This will give you the 

total number of steps on your stairs. The typical rise per step is about 7 

inches (17.8 cm), but you'll probably use a slightly different height for the 

actual rise.

For example, if your total rise is 95 inches (241 cm), divide it by 7 

inches to get 13.53. Round down to get the number of steps.
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3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise 

height. Finding the actual rise per step will ensure that your steps are all 

same height, no matter what your overall rise is.

To continue with the same example, divide 95 inches (241cm) by 13 

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step

4. Will rise 7 and 5/16 inches.

5. Plastering and finishing

The sand of which is sieved by using 1.18mm sieve is used for finishing. 

After lowering the bricks the cement bed is laid and cement water is poured 

to make the surface soft and get good appearance.
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Finishing of scudding

The gap between the wall and the stone is filled with the cement and sand 

mixed with water. If this is not done there may be a loose appearance in the stone 

and it may leave the wall.
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10. Wall Finishing

1. Putty ( 2 coats )

2. Prime ( 1 coats )

3. Paint ( 2 coats )

1. Putty Applying

The wall is cleaned with sand paper to free the wall from loose sand or 

cement particles and other contaminants. No putty is mixed with water in required 

ratio and it is applied to the wall. Then it is left for 24hrs to dry.

Then this is again rubbed with sand paper and it is made as an even surface 

without any ups & downs. Then the second coat of putty is applied. After this coat 

is dry primer is applied to cover any other ups & downs. Now, paint is applied 

2coats to get a greater appearance. The thickness of putty is not greater than 2-

5mm. If any cracks then putty is not applied there.
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Sump Tank: The reinforcement of the sump tank is as below
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11.CONCLUSION

In the present study of internship program, we learn about the construction activities of 
multistoried building.

The knowledge about site work is gained from the observations. These 
observations made the comparison between practical and theoretical estimations.

The material usage is noticed as per the schedule and division of various works.
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ABSTRACT 
 

 
The Project deals with the construction of a - with Pavement 
Quality Concrete surfacing by , Visakapatnam. 
 

 
 

The construction of the NH-216 (From km 84\550 to km 124\200) has been assigned to 
SUDHARMA INFRA TECH PVT LIMITED,campground in Patha-Majeru, Andrapadesh. 
 
 
 
NH-216 is a National Highway in the state of Andrapradesh. It starts from NH-16 junction at 
kattipudi and passes through Kakinada,Amalapuram,Narsapur, Machilipatnam,Avanigadda,before 
it junctions NH-16 again at Ongole. 
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01-INTRODUCTION: 

 

1.1:Company: 

  1.11:Vision: 

To deliver the best solutions to clients, provide complete transparency to DBL stake 

holders and broaden activity base by diversifying into other infrastructure disciplines so as 

to sustain a healthy growth rate 

 

1.12: Mission: 

To create a fair and courteous environment for clients, employees, vendors, as well as 
the society. 

 

1.2: Services: 

 Roads and Highways 

 Bridge construction 

 Urban Development 

 Major Earth work and Soil strengthening 

 

        1.3: About Company: 

   Sudharma Infratech Private Limited is a Private incorporated on 20 October 2008. It 
is classified as Non-govt company and is registered at Registrar of Companies, 
Vijayawada. Its authorized share capital is Rs. 4,00,00,000 and its paid up capital is 
Rs. 2,51,99,970. It is inolved in Building of complete constructions or parts thereof; 
civil engineering.  

 The business of the company is being managed by Sri. R.V.V. Sudhakar and 
Sri G.S.B.B. Chowdary and in assistance with Mr. R Ravindranath 
Chowdary, Mr. N Mohan Murali and Smt. K Ratna Lalitha the directors of 
the Company and CEO Sri K V Ramana.  

 Prior to the incorporation of Sudharma Infratech Private Limited, all the 
Directors of the company are first generation Entrepreneurs having vast 
experience in execution of  Civil Works and they have been executed 
several  works in the name of M/s. Sri Dattatreya Constructions and Services 
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Private Limited with adequate Post Graduates, Graduates and Diploma 
Personnel  in Civil Engineering.  The Dattatreya company has got   its own 
machinery like Excavators, Dumpers, Dozers, and Vibro rollers etc., for 
execution of civil works as well as transportation services.  

 Sri Dattatreya Constructions and Services Private Limited will undertake 
private works and Sudharma Infratech Private Limited is meant for 
Government works. 

 Sri Dattatreya Constructions and Services Private Limited has been 
undertaking the construction of civil works for M/s.  Larsen & Toubro 
Limited, M/s. Tisco,  M/s. Kakinada Sea Ports, Gangavaram Ports and 
Krishnapatnam port.   The company has crossed 12 crores turnover. 

  

      Location of project: 

                                                   

 

 

                                                       Fig-1: Location of work
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02-PAVEMENTS: 

 2.1-Introduction: 

 Pavement design is the major component in the road construction 

 Nearly one-third or one-half of the total cost of the construction , so careful 
consideration should taken in design of pavement. 

 

 2.2: Types of pavements: 

There are various type of pavements depending upon the materials used. A 
briefs description of all types is given here. 

 

 2.2.1: Flexible Pavement: 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular material of 
appropriate quality in layers over the sub grade. Water bound macadam roads and 
stabilized soil roads with or without asphaltic toppings are examples of flexible 
pavements. 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted downwards from 
the surface by virtue of spreading over an increasingly larger area, by carrying it deep 
enough into the ground through successive layers of granular material. 

 

Thus for flexible pavement, there can be grading in the quality of materials used, 
the materials with high degree of strength is used at or near the surface. Thus the strength 
of subgrade primarily influences the thickness of the flexible pavement. 
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 2.2.2: Rigid Pavement: 

Rigid pavements, though costly in initial investment, are cheap in long run because 
of low maintenance costs. There are various merits in the use of Rigid pavements 
(Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and the 
price of which has been rising steeply. India imports nearly 70% of the petroleum crude. 
The demand for bitumen in the coming years is likely to grow steeply, far outstripping the 
availability. Hence it will be in India's interest to explore alternative binders. Cement is 
available in sufficient quantity in India, and its availability in the future is also assured. 
Thus cement concrete roads should be the obvious choice in future road programmes. 

Besides the easy available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a large 
programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this factor 
must be considered when a choice pavements is made, 

Concrete roads can withstand extreme weather conditions  wide ranging temperatures, 
heavy rainfall and water logging. 

Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 

Reduction in the cost of concrete pavements can be brought about by developing semi- 
self-compacting concrete techniques and the use of closely spaced thin joints. R&D efforts 
should be initiated in this area. 

 

  

  

             2.2.3Semi Rigid Pavement: 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research work 
has been done in this direction. But the work in terms of real construction is not visible.  
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3.0-CONSTRUCTION OF PAVEMENT QUALITY CONCRETE 

ROAD 

3.1: Introduction: 

 

 PQC is used for the construction of concrete roads as a top layer. Grade of PQC is 
generally M40 and having thickness of 300 mm. 

 It is designed as per IRC.15-2002. 

  pavement and is economical due to its life span. It is generally 
designed for 30 years. 

 It requires dowel bar for load transfer mechanism and tie bar to hold panels of slab. 

 It requires a layer of Dry lean concrete (DLC) as a base course over which pavement 
quality concrete slabs rest. 

                                                                                            

  

3.2:  CONSTITUENTS OF PAVEMENT QUALITY CONCRETE MIX 

 

1) Coarse aggregate (retained on 2.36mm sieve). 

2) Fine aggregate (passing 2.36mm sieve but retained on 75mm). 

3) Cement (passing 75mm) 

4) Copper slag 

5) Stone dust 

6) Admixtures 
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 3.3: Pavement Quality Concrete Mix Design: 

1 Using copper slag, a by-product of copper refineries, as a partial replacement 
of sand in the preparation of pavement quality concrete (PQC) and dry lean 
concrete (DLC) mixes.  

2 A control mix for PQC was prepared with 400 kg/m3 of ordinary Portland 
cement (OPC) and water  cement (w  c) ratio of 0.40. Other concrete 
mixtures were then prepared by substituting 20%, 40%, 60%, 80% and 
100% copper slag in control mix.  

3 Workability and bleeding of green concrete, compressive strength, flexural 
strength at 7 and 28 days, drying shrinkage and abrasion resistance were 
measured for all the concrete mixtures.  

4 DLC mixtures were designed with 150 kg/m3 of OPC and different blends of 
stone dust with 20%, 40%, 60% and 80% copper slag as fine aggregate.  

5 DLC mixes were then prepared with different water contents with a view to 
find out the optimum water content for achieving maximum density, and 
corresponding compressive strength at 7 and 28 days for each blend of stone 
dust and copper slag. 

 

 

 

 

           3.4: DLC Mix: 

 

            3.4.1: Cement: 

           Any of the following types of cement may be used with 
prior approval of the Engineer: 

(i) Ordinary Portland Cement IS :   269 

(ii) Portland Slag Cement IS :   455 

(iii)   Portland Poziolana Cement IS: 1489 

If the subgrade is found to consist of soluble sulphates in a 
concentration more than 0.5 per cent, cement used shall be 
sulphate resistant and shall conform to IS: 6909, 

Cement to be used may preferably be obtained in bulk form. It 
shall be stored in accordance with stipulations contained in Clause 
1014 and shall be subjected to acceptance test prior to its 
immediate use. 
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3.4.2: Aggregates: 

          Aggregates for lean concrete shall be natural material complying with IS: 383. The 
aggregates shall not be alkali reactive. The limits of deleterious materials shall not exceed 
the requirements set out in IS: 383. In case the Engineer considers that the aggregates are not 
free from din, the same may be washed and drained for at least 72 hours before batching, as 
directed by the Engineer. 

 

           3.4.3: Coarse aggregate: 

Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable pieces 
of crushed stone or crushed gravel and shall be devoid of pieces of disintegrated stone, soft, 
flaky, elongated, very angular or splintery pieces. The maximum size of the coarse 
aggregate shall he 25 mm.  

  

          3.4.4: Fine aggregate: 

        The fine aggregate shall consist of clean, natural sand or crushed stone sand or a 
combination of the two and shall conform to IS : 383. Fine aggregate shall be free from soft 
particles, clay, shale, loam, cemented particles, mica, organic and other foreign matter 

  

              AGGREGATE GRADATION FOR DRY LEAN CONCRETE 

 

Sieve Designation Percentage passing the 

sieve by weight 

26.50 mm 100 

19.00 mm 80-100 

9.50 mm 55-75 

4.75 mm 35-60 

600.00 micron 10-35 

          75.00 micron                               0-8 
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3.4.5: Water:  

          Water used for mixing and curing of concrete shall be clean and free from 
injurious amounts of oil, salt, acid, vegetable matter or other substances harmful to 
the finished concrete. It shall meet the requirements stipulated in IS:456. 

 

 

 

3.5: PQC Mix: 

  

3.5.1: Cement: 

                Any of the following types of cement capable of   achieving the design 
strength may be used with prior approval of the Engineer, but the preference should 
be to use at least the 43 Grade or higher. 

(i)Ordinary Portland Cement, 33 Grade. IS : 269 

(ii)Ordinary Portland Cement, 43 Grade IS : 8112, 

(iii)Ordinary Portland Cement, 53 Grade, IS : 12269. 

If the soil around has soluble salts like sulphates in excess of 0.5 per cent, the 
cement used shall be sulphate resistant and shall conform to IS: 12330. 

 

 

 

              

                  3.5.2: Admixtures:  

                             Admixtures conforming to IS:6925 and IS: 9103 shall  be permitted to 
improve workability of the concrete or extension of setting time, on satisfactory 
evidence that they will not have any adverse effect on the properties of concrete with 
respect to strength, volume change, durability and have no deleterious effect on steel 
bars. The particulars of the admixture and the quantity to be used, must be furnished to 
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the Engineer in advance to obtain his approval before use. Satisfactory performance of 
the admixtures should be proved boih on the laboratory concrete trial mixes and in trial 
paving works. If air entraining admixture is used, the total quantity of air in air-
entrained concrete as a percentage of the volume of the mix shall be 5 ± 1.5 per cent for 
25 mm nominal size aggregate. 

 

 

              3.5.3: Aggregates: 

                        Aggregates for pavement concrete sha ll be natural material complying with 
IS : 383 but with a Los Angeles Abrasion Test result not more than 35 per cent The 
limits of deleterious materials shall not exceed the requirements set out in IS : 383. 

          The aggregates shall be free from chert, flint, chalcedony or other silica in a form 
that can react with the alkalies in the cement. In addition, the total chlorides content 
expressed as chloride ion content shall not exceed 0.06 per cent by weight and the total 
sulphate content expressed as sulphuric anhydride (S03) shall not exceed 0.25 per cent 
by weight. 

 

 

   3.5.4: Coarse aggregate: 

                     Coarse aggregate shall consist of clean, hard, strong, dense, non-porous and 
durable pieces of crushed stone or crushed gravel and shall be devoid of pieces of 
disintegrated stone, soft, flaky, elongated, very angular or splintery pieces. The 
maximum size of coarse aggregate shall not exceed 25 mm for pavement concrete. 

      Continuously graded or gap graded aggregates may be used, depending on the grading 
of the fine aggregate. No aggregate which has water absorption more than 2 per cent 
shall be used in the concrete mix. 

                    The aggregates shall be tested for soundness in accordance with IS : 2386 
(Part-5). After 5 cycles of testing the loss shall not be more than 12 per cent if sodium 
sulphate solution is used or 18 per cent if magnesium sulphate solution is used. 
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 3.5.5: Fine aggregate:  

                   The fine aggregate shall consist of clean natural sand or crushed stone sand or 
a combination of the two and shall conform to IS : 383. Fine aggregate shall be free 
from soft particles, clay, shale, loam, cemented particles, mica and organic and other 
foreign matter. The fine aggregate shall not contain deleterious substances more than 
the following : 

Clay lumps 4.0 per cent 

Coal and lignite 10 per cent 

Material pissing IS Sieve No. 75 micron 4.0 per cent 

 

 

             3.5.6: Water:  

           Water used for mixing and curing of concrete shall be clean and free from injurious 
amount of oil, sail, acid, vegetable matter or other substances harmful to the finished 
concrete. It shall meet the requirements stipulated in IS: 456. 

 

 

 

               3.6: Mild steel bars for dowels and tie bars : 

                         These shall conform to the requirements of IS : 432, IS : 1139 and IS : 1786       
as relevant. The dowel bars shall conform to Grade S 240 and tie bars to Grade S 415 of I.S. 
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Cross section of PQC road: 

 

               

Fig-2: Cross section of PQC road 
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4.0-TESTS IN LABORATORY: 

4.1: Tests for cement: 

            4.1.1: Consistency of cement: 

Consistency is defined as the amount of water that can be added to cement to produce a 
plastic paste of cement and the ingredients of of concrete. 

The standard consistency of a cement paste is defined as that consistency which will permit 
the Vicat Plunger to penetrate to a point 5 to 7 mm from the bottom of the Vicat mould. 

APPARATUS:- 

1. Vicat apparatus conforming to IS: 5513  1976 
2. Balance, whose permissible variation at a load of 1000g should be +1.0g 
3. Gauging trowel conforming to IS: 10086  1982 

 

PROCEDURE:- 

1. Prepare a paste of weighed quantity of Cement with a weighed quantity of potable or 
distilled water, taking care that the time of gauging is not less than 3 minutes, nor more than 
5 min, and the gauging shall be completed before any sign of setting occurs. The gauging 
time shall be counted from the time of adding water to the dry cement until commencing to 
fill the mould. Fill the Vicat mould E with this paste, the mould resting upon a non-porous 
plate. After completely filling the mould,smoothen the surface of the paste, making it level 
with the top of the mould. The mould may be slightly shaken to expel the air. 

2. Place the test block in the mould, together with the non-porous resting plate, under the 
rod bearing the plunger; lower the plunger gently to touch the surface of the test block, and 
quickly release, allowing it to sink into the paste.This operation shah be carried out 
immediately after filling the mould. 
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Fig-3: consistency of cement (vicat apparatus) 

3. Prepare trial pastes with varying percentages of water and test as described above until 
the amount of water necessary for making up the standard consistency as defined above 
is found. 

 

 

4.1.2: Test for Initial and Final setting time:  

    Apparatus Required 

  

 Balance 

 Measuring cylinder 

 Stop watch 

 Glass plate 

 Enamel tray 

 Trowel 
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    Test Procedure 

    Initial Preparation 

1. Consistency test to be done before starting the test procedure to find out the water 
required to give the paste normal consistency (P). 

2. Take 400 g of cement and prepare a neat cement paste with 0.85P of water by 
weight of cement. 

3. Gauge time is kept between 3 to 5 minutes. Start the stop watch at the instant when 
the water is added to the cement. Record this time (T1). 

4. Fill the Vicat mould, resting on a glass plate, with the cement paste gauged as above. 
Fill the mould completely and smooth off the surface of the paste making it level 
with the top of the mould. The cement block thus prepared is called test block. 

                                  

Fig-4: Initial and final setting time apparatus 
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         Test for Initial Setting Time 

1. Place the test block confined in the mould and resting on the non-porous plate, under 
the rod bearing the needle. 

2. Lower the needle gently until it comes in contact with the surface of test block and 
quick release, allowing it to penetrate into the test block. 

3. In the beginning the needle completely pierces the test block. Repeat this procedure 
i.e. quickly releasing the needle after every 2 minutes till the needle fails to pierce 
the block for about 5 mm measured from the bottom of the mould. Note this time 
(T2). 

          Test for Final Setting Time 

1. 
the needle with an annular attachment. 

2. The cement is considered finally set when upon applying the final setting needle 
gently to the surface of the test block; the needle makes an impression thereon, while 
the attachment fails to do so. Record this time (T3). 

 

 

 

 

         4.2: Tests for Aggregate: 

         4.2.1:Aggregate impact value test: 

 

                With Respect to concrete aggregates,toughness is usually considered the 
resistance of the material to failure by impact.Several attempts to develop a method of 
test for aggregates impact value have been made.The most successful and known test is 
described below. 

 

APPARATUS: 
i) Impact testing machine conforming to IS: 2386 (Part IV) - 1963 
ii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 
iii) A cylindrical metal measure of 75mm dia. and 50mm depth 
iv) A tamping rod of 10mm circular cross section and 230mm length, rounded at one 
end 
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Fig-5: Impact test on aggregates 

PREPARATION OF  SAMPLE: 

 
i) The test sample should conform to the following grading: 
- Passing through 12.5mm IS Sieve 100% 
- Retention on 10mm IS Sieve 100% 
ii) The sample should be oven-dried for 4hrs. at a temperature of 100 to 110oC and cooled. 
iii) The measure should be about one-third full with the prepared aggregates and tamped 
with 25 strokes of the tamping rod.A further similar quantity of aggregates should be 
added and a further tamping of 25 strokes given. The measure should finally be filled to 
overflow, tamped 25 times and the surplus aggregates struck off, using a tamping rod as a 
straight edge. The net weight of the aggregates in the measure should be determined to the 
nearest gram (Weight 'A'). 

  PROCEDURE 

 
i) The cup of the impact testing machine should be fixed firmly in position on the base of 
the machine and the whole of the test sample placed in it and compacted by 25 strokes of 
the tamping rod. 
ii) The hammer should be raised to 380mm above the upper surface of the aggregates in 
the cup and allowed to fall freely onto the aggregates. The test sample should be subjected 
to a total of 15 such blows, each being delivered at an interval of not less than one second. 
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     REPORTING OF RESULTS 

 
i) The sample should be removed and sieved through a 2.36mm IS Sieve. The fraction 
passing through should be weighed (Weight 'B'). The fraction retained on the sieve should 
also be weighed (Weight 'C') and if the total weight (B+C) is less than the initial weight 
(A) by more than one gram, the result should be discarded and a fresh test done. 
ii) The ratio of the weight of the fines formed to the total sample weight should be 
expressed as a percentage. 

      Aggregate impact value = B/A x 100% 

      iii) Two such tests should be carried out and the mean of the results should be reported. 

.. 

                 As per IS 283-1970 aggregate  impact value shall no exceed 45% by weight      
for aggregates used for concrete other than wearing surface and 30% for concrete of 
wearing surfaces (Run ways, Roads & Pavements) 

  

 4.2.2: Water absorption test of aggregates: 

 

    Water Absorption is the percent of water necessary to add to the aggregate to obtain 
saturated surface dry (SSD) condition. 

   This test determines the water absorption of coarse aggregates as per IS: 2386 (Part III)  
1963.  

  

 

  APPARATUS: 
i) Wire basket - perforated, electroplated or plastic coated with wire hangers for 
suspending it from the balance 
ii) Water-tight container for suspending the basket 
iii) Dry soft absorbent cloth - 75cm x 45cm (2 nos.) 
iv) Shallow tray of minimum 650 sq.cm area 
v) Air-tight container of a capacity similar to the basket 
vi) Oven 
SAMPLE: 
A sample not less than 2000g should be used. 
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    PROCEDURE 

 
i) The sample should be thoroughly washed to remove finer particles and dust, drained and 
then placed in the wire basket and immersed in distilled water at a temperature between 22 
and 32oC. 
ii) After immersion, the entrapped air should be removed by lifting the basket and allowing 
it to drop 25 times in 25 seconds. The basket and sample should remain immersed for a 
period of 24 + ½ hrs. afterwards. 
iii) The basket and aggregates should then be removed from the water, allowed to drain for 
a few minutes, after which the aggregates should be gently emptied from the basket on to 
one of the dry clothes and gently surface-dried with the cloth, transferring it to a second 
dry cloth when the first would remove no further moisture. The aggregates should be 
spread on the second cloth and exposed to the atmosphere away from direct sunlight till it 
appears to be completely surface-dry. The aggregates should be weighed (Weight 'A'). 
iv) The aggregates should then be placed in an oven at a temperature of 100 to 110oC for 
24hrs. It should then be removed from the oven, cooled and weighed (Weight 'B'). 

 

 

     REPORTING OF RESULTS 

 
Water absorption = (A  B)/B x 100% 
Two such tests should be done and the individual and mean results should be reported. 
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4.2.3: Aggregate crushing value test: 

 

       Aggregate Crushing Value Test is for determining the aggregate crushing value of coarse 
aggregates. 

 
APPARATUS  

      i) Cylindrical measure and plunger 
ii) Compression testing machine 
iii) IS Sieves of sizes - 12.5mm, 10mm and 2.36mm 

 

 

           

 

Fig-7: compression testing machine 
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PROCEDURE 

 
i) The aggregates passing through 12.5mm and retained on 10mm IS Sieve are oven-dried 
at a temperature of 100 to 110oC for 3 to 4hrs. 
ii) The cylinder of the apparatus is filled in 3 layers, each layer tamped with 25 strokes of a 
tamping rod. 
iii) The weight of aggregates is measured (Weight 'A'). 
iv) The surface of the aggregates is then levelled and the plunger inserted. The apparatus is 
then placed in the compression testing machine and loaded at a uniform rate so as to 
achieve 40t load in 10 minutes. After this, the load is released. 
v) The sample is then sieved through a 2.36mm IS Sieve and the fraction passing through 
the sieve is weighed (Weight 'B'). 
vi) Two tests should be conducted. 

 
 

 

 

 

 

 

 

 

REPORTING OF RESULTS 
             Aggregate crushing value = B/A x 100% 

 
             The result should be recorded to the first decimal place and the mean of the two 
results are       reported. 
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                                5.0: Pavement quality concrete construction: 

 

            Pavement Quality Concrete is a concrete which is used now a days for most type of 
Road Contraction works. Generally it is designed in High Grade (M-35 to M-50) and 
designed for 32mm size aggregates and low slump. 

 

 

       

Fig-7: pavement quality concrete construction 

 

5.1: Materials Required:-  

 

      The Following materials are required for Construction of PQC Road.. 

Ordinary Portland cement (IS 269), Portland Pozzolana Cement (IS 459) & Portland Slag 
Cement (IS 1489) Can be used for PQC. 

Crushed Aggregates with Max size 32mm can be used as per IS:383. 

Clean Coarse river sand to be used for PQC conforming to IS:383. 

Water conforming to IS:456-2000 to be used for PQC. In case of hot water concrete plant 
should have a arrangement for water cooling. 
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Different types of admixtures conforming to IS:6925 & IS:9103 to be used for PQC. 

 

 

Fig-8: Silos(Concrete mixtures) 

 

5.2: Methods of Construction: 

 

There are two distinct ways of construction of cement concrete 
pavement: 

 

(a) Alternate Bay Method: 

In this method, the construction of cement concrete pavement is taken up in alternate bays; 
the bays left in the first instance are done after the concrete already laid gets hardened 
adequately-one week in the case of ordinary Portland cement and two to three days for 
rapid hardening cement. 

 

 

 



23 

  

 

(b) Continuous Method: 

In this method all the bays of one lane are laid continuously; however, construction joints 
are provided at the  

 

Alternate bay method is said to have the following advantages: 

(i) Availability of more working space for laying a bay of the slab. 

(ii) Joint-provision is considered to be easy. 

(iii) The bay laid earlier can stand the adjacent bay laid later. 

 

However, the method also has the following disadvantages: 

(i) More number of transverse joints. 

(ii) Rain water pooling in rainy season in the bays left to be laid in the second stage. 

(iii) Since no single lane is ready for traffic, the diversion of traffic during construction is a 
disincentive. 

                  Equipment has to be moved back and forth. 

               Although provision of joints involves more work in the continuous method, this                         
method is preferred because traffic diversion needs are minimal. 

         

 

      5.3: Procedure:- 

 

For concrete road or rigid pavements, the concrete shall be laid in alternate panels to avoid 
development of shrinkage & thermal cracks. 

The base shall be sprayed with water to ensure no moisture is drawn from the concrete. 

If specified in the drawing, polythene sheet shall be spread on the entire area to limit the 
loss of moisture from the concrete. Polythene sheet of 125 micron (with Lap of 
300mm) shall be overlapped at the junctions. 

In case continuous casting is desired, the same can be carried with saw cutting arrangement 
of the concrete pavement. 
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Such pavement shall be cut to 1/3rd the depth at every 6m within 24 Hours after laying the 
concrete. Any deviation in this can result in irregular formation of cracks. 

   

 

Fig-9: construction of DLC 
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Fig-10: laying of PQC 

 

5.4: Contraction & Expansion Joints:- 

 

A typical constriction joint consist of placing a stopper across the length & width without 

stopper for ensuring the same. All stoppers shall be applied with form release agents 
and removed as soon as concrete attains final set. 

The concrete surface shall be made rough by chipping the same with chisel immediately 
after de-shuttering. 

For expansion joints, additional MS bar ( Dowel Bar ) shall be provided at half the depth of the 
pavement with 50 % of the length of the rod in the previous concrete & remaining in the 
next pour. 

Expansion joints of 25mm (or More)  width and half of depth of pavement  to be provided 
after required concrete length (as instructed in drawing or technical specifications) . 

Construction joints of 12mm to be provided after required length. 

One end of the MS bar shall be coated with grease & covered in plastic sleeve for easy 
movement. 

If required as per drawing, an expansion board made of bitumen impregnated fibre or 
polystyrene shall be placed at the expansion joint area. 

Tie bars as shown in drawing shall be inserted at the longitudinal joints where load transfer 
is minimal. 

                                   

Fig-11: expansion  joints 
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5.5: Concreting:- 

 

 Concrete of minimum M-35 grade shall be used for laying the pavement. 

 Concrete shall start only after all arrangements for laying were in place including crack 
preventive measures & curing mechanism. 

 Concrete shall be differed in windy or rainy weather. 

 Necessary protective covers and its spreading mechanism without disturbing the texture 
shall be made available for every pour. 

 Concrete slump shall be controlled to 50mm & placement shall start from one end. 

 Concrete shall be spread evenly & rough levelled using wooden screeds. 

 The levelled concrete shall be vibrated by surface mounted vibrators and finished to 
rough texture. 

 Slump should be 15 to 45mm for placing of this concrete. 

5.6: Curing:- 

 

 Curing of completed pavement shall start immediately after concrete final setting. 

 Initial curing shall be carried by covering the surface with wet hessian & latter by 
ponding 
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Fig-12: curing 

 

         5.7: Joint Sealing:- 

             Joints to be sealed with bitumen sealant of Grade-A of IS-1834 in every expansion and   
construction joints. 

 

Fig-13: joint sealing 

 



28 

  

 

5.8: Testing:- 

 

 Cubes (For Compressive Strength) & Beams (For Flexural Strength)  to be taken for each 
150 cum of concrete .If the volume of concrete done in one day is less than 150 cum, still 6 cubes 
& 6 Beams to be taken. 

 These cubes & beams to be tested in 7 & 28 days of concreting and checked as per 
specifications.(Average strength of 3 cubes (28 days result) not to be less than Required Strength). 

 Core test shall be carried out in case of failure of Cube or Beams as per engineer in charge. 

                       

Fig-14: compression testing machine 

                    
                                              Fig-15: compression 
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      5.9: Advantages and disadvantages of PQC Roads: 

 

 

Advantages: 
(i) Rigid pavements have a high compressive strength, which tends to distribute 

the load over a relatively wide area of soil. There are several advantages of 
properly constructed rigid pavements  

(ii)  Low maintenance costs 

(iii) Long life with extreme durability 

(iv) Load distribution over a wide area, decreasing base and sub grade 
requirements 

(v) High value as a base for future resurfacing with asphalt  

(vi) Ability to be placed directly on poor soils 

(vii)  No damage from oils and greases. 

(viii) Strong edges 

 

 

 

Disadvantages:  

i) High initial costs 
ii)  Joints required for contraction and expansion 
iii) Generally rough riding quality
iv) High repair cost 
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                                       6.0 - Soil stabilization: 

Soil Stabilization is the alteration of soils to enhance their physical 
properties. Stabilization can increase the shear strength of a soil and/or control the 
shrink-swell properties of a soil, thus improving the load bearing capacity of a sub-
grade to support pavements and foundations. 

6.1: Soil Stabilization Methods with Different Materials 

Following are the various soil stabilization methods and materials: 

6.1.1: Soil Stabilization with Cement 

The soil stabilized with cement is known as soil cement. The cementing action is 

believed to be the result of chemical reactions of cement with siliceous soil during hydration 

reaction. The important factors affecting the soil-cement are nature of soil content, 

conditions of mixing, compaction, curing and admixtures used. 

The appropriate amounts of cement needed for different types of soils may be as follows: 

 Gravels  5 to 10% 

 Sands  7 to 12% 

 Silts  12 to 15%, and 

 Clays  12  20% 

The quantity of cement for a compressive strength of 25 to 30 kg/cm2 should 

normally be sufficient for tropical climate for soil stabilization. 

If the layer of soil having surface area of A (m2), thickness H (cm) and dry density 

rd (tonnes/m3), has to be stabilized with p percentage of cement by weight on the basis of 

dry soil, cement mixture will be 

 

and, the amount of cement required for soil stabilization is given by 

Amount of cement required, in tonnes =  

Lime, calcium chloride, sodium carbonate, sodium sulphate and fly ash are some of 

the additives commonly used with cement for cement stabilization of soil 
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6.1.2: Soil Stabilization using Lime 

Slaked lime is very effective in treating heavy plastic clayey soils. Lime may be 

used alone or in combination with cement, bitumen or fly ash. Sandy soils can also be 

stabilized with these combinations. Lime has been mainly used for stabilizing the road bases 

and the subgrade. 

Lime changes the nature of the adsorbed layer and provides pozzolanic action. 

Plasticity index of highly plastic soils are reduced by the addition of lime with soil. There is 

an increase in the optimum water content and a decrease in the maximum compacted 

density and he strength and durability of soil increases. 

Normally 2 to 8% of lime may be required for coarse grained soils and 5 to 8% of 

lime may be required for plastic soils. The amount of fly ash as admixture may vary from 8 

to 20% of the weight of the soil. 

 

                                         Fig-16: soil stabilization  
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5.2: ADVANTAGES AND DISADVANTAGES OF SOIL STABILIZATION 

  Advantages  

 Reduce soil erosion 

 Increase recidue cover 

 Increase water infiltration into soil 

 Increase soil organic carbon 

 Improve soil physical property 

 Improve field trafficability 

 Recycle nutrients 

 Legumes fix nitrogen 

 Weed control 

 Increase population of beneficial insects 

 

DISADVANTAGES 

 Must be planned when time (labor) is limited 

 Additional costs (planting and killing) 

 Reduce soil moisture  

 May increase pest population 

 May increase risks of diseases 
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                                                7.0 CONCLUSION 

 

 It was wonderful learning experience at SUDHARMA INFRA TECH PVT 
LIMITED and consultants for four weeks internship at LANKAPALLI. 

 I gained a lot of insight regarding almost every aspect of site. I was given 
exposure in almost all the departments at sight. 

 I got experience about dealing the workers in sight. 

 I gained a lot of knowledge about the laying of PQC, DLC and arrangement of 
dowel bars. 

 I hope this experience will surely help me in my future and also in shaping my 
career. 
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ABSTRACT

An internship training was identified to undergo internship for period of 4 weeks in

the months of May & June 2019 to understand the sequence of construction activities for

a 4 storied residential building construction by the Jaya Bheri Constructions Vijayawada. The

report consists of brief study and description of materials, and equipments used at the site for

construction.

The project deals with residential building consists of 4 floors. It is residential

building with both lift, stair case and other amenities, supervisor and the site engineer and

given the brief introduction about constructions the project mainly deals with observation

from the site execution work of the structure (footings, Columns, beams & Slabs) . Based on

the orientation of floors, built up area had modified accordingly ode specification quality

checks and building bye laws and really healthy safety plan are followed throughout the life

cycle of the project. 
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1. INTRODUCTION

1.1 ABOUT THE COMANY

JAYA BHERI CONSTRUCTIONS has built for itself
an unshakable reputation for quality , efficiently and trust by 6 timely
completion guaranted possessions over last 15 years. The site was located
at Ramnagar katta, penamaluru Road, tadigadapa. 

This project is executed with help of finest
architects, designers, contracters and meticulous planning and the end
result always splendid. They understand the needs of clients and realize
that city life is easily accessible to all prime facilities of city at the same
time offers a most serene and peaceful living.

1.2 DEPARTMENTS INSITE

1. Construction department

2. Electrical department

3. Management department

4. Safety department

1.3 ABOUT THE BUILDING

The site is constructed with four blocks of G+4 buildings each floor
consists of eight flats. Each flat comprises of two bedrooms with attached
bath rooms, hall, and kitchen.
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2. STRUCTURAL COMPONENTS OF BUILDING

2.1 CEMENT

Cement is a hygroscopic material meaning that it absorbs moisture in
presence of moisture it undergoes chemical reaction termed as hydration.
If cement is more than three months old then it should be tested for its
strength before being taken into use. The Bureau of Indian Standards
(BIS) has classified OPC in three different grades the classification is
mainly based on the compressive strength of cement-sand mortar cubes of
face area 50 cm2. The grades are:

33grade

43grade

53grade

In this construction 43 grade of cement is using because of quick 
gaining of strength.

2.2 READY MIX CONCRETE(RMC)

In the site RMC (ready mix concrete) M25 grade having cement,
sand, coarse aggregates was used and the slump of concrete is 110mm
maintained to pump the concrete at required heights by using the
pneumatic pumps &Bhoom place etc. The concrete admixtures like super
plasticizers are used to maintain the workability of concrete &slump.
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S No Types of Concrete Slump

1 Concrete for slabs , beams and walls 110mm

2 Columns 100 mm

3 Normal RCC work 100 mm
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M-25 CONCRETE MIX DESIGN

As per IS 10262-2009 & MORT&H

A-1 Stipulations for Proportioning

1 Grade Designation M25

2 Type of cement
OPC 53 grade confirming to

IS-12269-1987

3 Maximum Nominal Aggregate Size 20mm

4
Minimum Cement Content (MORT&H

1700-3-A)
310 kg/m3

5 Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45

6 Workability (MORT&H 1700-4) 50-75 mm (Slump)

7 Exposure Condition Normal

8 Degree of Supervision Good

9 Type of Aggregate Crushed Angular Aggregate

10 Maximum Cement Content (MORT&H Cl.

1703.2) 540 kg/m3

11
Chemical Admixture Type

Super plasticizer Confirming

to IS-9103

A-2 Test Data for Materials

1
Cement Used

Coromandal King OPC 53

grade

2 Sp. Gravity of Cement 3.15

3 Sp. Gravity of Water 1.00

4 Chemical Admixture BASF Chemicals Company

5 Sp. Gravity of 20 mm Aggregate 2.884
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6 Sp. Gravity of 10 mm Aggregate 2.878

7 Sp. Gravity of Sand 2.605

8 Water Absorption of 20 mm Aggregate 0.97%

9 Water Absorption of 10 mm Aggregate 0.83%

10 Water Absorption of Sand 1.23%

11
Free (Surface) Moisture of 20 mm

Aggregate Nil

12 Free (Surface) Moisture of 10 mm Nil
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Aggregate

13 Free (Surface) Moisture of Sand Nil

14 Sieve Analysis of Individual Coarse

Aggregates Separate Analysis Done

15 Sieve Analysis of Combined Coarse

Aggregates Separate Analysis Done

16 Sp. Gravity of Combined Coarse

Aggregates 2.882

17 Sieve Analysis of Fine Aggregates Separate Analysis Done

A-3 Target Strength for Mix Proportioning

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2

2 Characteristic Strength @ 28 days 25N/mm2

A-4 Selection of Water Cement Ratio

1 Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45

2 Adopted Water Cement Ratio 0.43

A-5 Selection of Water Content

1 Maximum Water content (10262-table-2) 186 Lit.

2
Estimated Water content for 50-75 mm

Slump 138 Lit.

3 Super plasticizer used 0.5 % by wt. of cement

A-6 Calculation of Cement Content

1 Water Cement Ratio 0.43

2 Cement Content (138/0.43) 320 kg/m3
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Which is greater than 310

kg/m3

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content

1 Vol. of C.A. as per table 3 of IS 10262 62.00%

2 Adopted Vol. of Coarse Aggregate 62.00%

Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00%
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A-8 Mix Calculations

1 Volume of Concrete in m3 1.00

2 Volume of Cement in m3 0.10

(Mass of Cement) / (Sp. Gravity of

Cement)x1000

3 Volume of Water in m3 0.138

(Mass of Water) / (Sp. Gravity of

Water)x1000

4 Volume of Admixture @ 0.5% in m3 0.00134

(Mass of Admixture)/(Sp. Gravity of

Admixture)x1000

5 Volume of All in Aggregate in m3 0.759

Sr. no. 1  (Sr. no. 2+3+4)

6 Volume of Coarse Aggregate in m3 0.471

Sr. no. 5 x 0.62

7 Volume of Fine Aggregate in m3 0.288

Sr. no. 5 x 0.38

A-9 Mix Proportions for One Cum of Concrete (SSD Condition)

1 Mass of Cement in kg/m3 320

2 Mass of Water in kg/m3 138

3 Mass of Fine Aggregate in kg/m3 751

4 Mass of Coarse Aggregate in kg/m3
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2.3 REINFORCEMENT

Steel reinforcements are used generally, in the form of bars of
circular cross section in concrete structure. Various diameters of Fe 500
grade steel bars like 8 mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25
mm and 32 mm were used in this construction.

2.4 REINFORCEMENT

TERMINOLOGY USED REINFORCEMENT
2.4.1 BAR-BENDING: Bar-Bending Schedule is the schedule of

reinforcement bars prepared in advance before cutting and bending of
rebar. This schedule contains all details of size, shape and dimension of
rebar s to be cut. It is used to measure the quantity of steel for total
construction.

2.4.2 CHAIRS: Chairs are provided to keep main reinforcement in
position. In many constructions moving of men & loads are heavy to
construct reinforcement. So, to avoid the bending of reinforcement we
keep these Chairs.

Chairs
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2.4.3 STIRRUPS: These are provided to keep main reinforcement in
position and to avoid bending in main reinforcement. Both ends should be
hooked more than  1350.

Stirrups

Structural element Cover reinforcement (in mm)

Footings 50mm

Columns 40mm

Slabs 25mm

Beams 30mm
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2.4.4 COVER BLOCKS: The blocks which are provided for to prevent
exposing of reinforcement to outside. These are divided blocks between
reinforcement and Shuttering.

2.4.5 FLY ASH BRICKS: Fly ash brick (FAB) is a building
material, specifically masonry units, containing class C or class F flyash
and water. Compressed at 28 MPa (272 atm) and cured for 24 hours in a
66 steam bath, then toughened with an air entrainment agent, the bricks
last for more than 100 freeze-thaw cycles. Owing to the high
concentration of calcium oxide in class C_flyash, the brick is described as
"self-cementing". The manufacturing method saves energy, reduces
mercury pollution, and costs 20% less than traditional clay brick
manufacturing.

Fly ash Brick
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In this construction Fly ash bricks were used. By using these bricks
we can reduce the dead-load on the structure due to less weight, The
building has got the GRIHA(Green Building concept) rating for using the
fly ash bricks The minimum crushing value of Fly ash bricks is 3.5
N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs
6000 per 1000 nos..

2.4.6 MESH: It is used to avoid the cracks between columns, walls and
beams.
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3.  STRUCTURAL  COMPONENTS  OF  A BUILDING

3. 1 FOOTING

A concrete   support  under the foundation   that rest in  solid  ground
and is wider the  structure  supported.

Types of footings.

1) Isolated  footings

2) Combined footings

3) Mat and  raft foundation

4) Pile foundation

3.1.1. Isolated   footings:

Footing which are provided under each column independently are
called as isolated footings. They are usually square, rectangle or circular
in section. Footing is laid on PCC. Before laying PCC termite control is
done to restrict th e termites to damage the footing. These footings are
most economical when compared with the other kind of footings, there
kind of footings are provided where the oil bearing capacity is generally
high. Isolated footings comprise of a thick slab which may be flat or
stepped  or sloped.
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Isolated  footing

3.1.2. Combined  footing :

A footing which has more than one column is called as combined footing.
This kind of footing is adopted when there is a limited space. Due to a
lack of space we cannot cast individual footing. Therefore footing are
combined  in one footing.

Combined  footing
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3.1.3. Raft or Mat  footing :

When the column loads are heavy or the safe bearing capacity of soil is
very low, the required footing are become very large. As mentioned this
footing is in shallow foundation. So in order to spread the load over large
area with less depth then we have to increase the footing area. If we
increase footing area, the footing are overlapped each other instead of
providing each footing on each footing providing each coloum all columns
are placed in common footing. A raft or mat footing is a solid
reinforced concrete slab covering entire area beneath the structure and
supporting  all the  columns. 

3.1.4. Pile footing :

A pile is a long vertical load transferring member composed of either
timber, steel or concrete. In pile foundations, a number of piles are
driven in the base of structure. They are constructed where excessive
settlement is to be eliminated and where he load is to be transferred
through  soft  soil  bearing  capacity is  sufficient. 

3.2. PLINTH BEAM

It is the first beam frame work constructed in the skeletal structure .

The void between the foundation and the plinth level filled with

compacted  soil.

3.3. COLUMN :

A Column or pillar in architecture and structural engineering is a
structural element that transmits, through compression, the weight of the
structure above to other structure elements below. In other words, a
column is a compression member, The term column applies. Especially to
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a large round support (the shaft of the column) with a capital and a base
or pedestal and made of stone, or appearing to be so. A small wooden or
metal support is typically called a post, and supports with a rectangular
or other  non-round  section aare  usually  called  piers.

3.4 PLUMB  LINE TEST FOR COLUMN ;

The most common method adopted and also the most easiest one that
you can adopt on the site and instantly find out the vertical alignment of
any  type  of column is  the plumb  Bob  method.

For this you have place the plumb on any side at the top of the column,
and observe the status of Bob, neither it should be lying on the column
not it should be hanging like a pendulum, it should just touch the column
boundary.

Repeat  the same  procedure  on the  adjacent  side of the  column.

3.5 BEAMS:

Beam is a structural element that primarily resists loads applied laterally
to the beam s axis. It mode of deflection is primarily by bending. The
total effect of all the forces acting o n the beam is to produce shear
forces and bending moments within the beam, that in turn induce internal
stresses, strains and deflection of the beam. Beams are characterized by
their manner of support, profile (shape of cross-section), length, and their
material.

Checks  to do for  beams :
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The support are properly fixed and anchored to prevent movement
during  casting.

Whether the shutting  water tight.

The depth and  width of the beam  and slabs  are as  per the drawings.

Whether shutter oil is applied to all the surfaces in touch with concrete
so that  concrete  is not chipped  off while  removing  the shuttering.

3.6 SLABS:

Slabs are conducted to provide flat surfaces, usually horizontal, in
building floors, roofs, bridges, and other types or structures. The slab
may be supported by walls, by reinforced concrete beams usually cast
monolithically with the slab, by structural steel beams, by columns, or by
the ground.  Slabs  are  classified  into 16 types.

Different  Types  of  concrete  slabs  in construction :

There are 16 different types of slabs in constructions, Some of them are
outdated and some of them are frequently used everywhere. In this
article I ll give a detailed explanation about an each slab where to used
particular  slab.  Below  are the types  of  concrete slabs.

Since this is a lengthy article, we have created a table of contents below
for  easy navigation .

3.6.1. FLAT SLAB

Flat slab is a reinforced concrete slab support directly by concrete
columns or caps. Flat slab don t have beam. They are supported on
columns  itself.  Loads  are directly  transferred  to columns. 
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3.6.2. CONVENTIONAL  SLAB :

The slab which is supported with Beams and column is called
conventional slab. In this kind of slab the thickness of slab is small
whereas depth of beam is large and is transferred to beam and from
beams to columns. It requires more framework when compared with the flat
slab. And there is no need of providing column caps in conventional
slab. The thickness of conventional slabs is 4 of 10cm. 5 to 6 inches is
recommended if the concrete will receive occasional heavy loads, such
as motor homes or garbage trucks. Normally it is square in shape and has
a length of 4m. Reinforcement is provided in conventional slab and the
bars which are set in horizontal are called main reinforcement Bars and
bars which are set in vertical are called distributed bars. These types are
slabs  are used  in constructing  floors  of multi 

storeyed building .
Based  on length  and breadth  of conventional  slab  is  classified  into two 
types.

1. One  way  slab

2. Two  way  slab.

1. One  way Slab

One way slab is a slab in which is supported by beams on the two
opposite sides to carry the load along one direction. The load along one
direction. The ratio of longer span(1) to shorter span (b) is equal or greater
than 2, considered as One way slab because this slab will bend in one
direction along  its  shorter  span.

One way  slab  and two way  slab  equation

In general length of slab is 4m. But in one way slab one side length is
4m  and  other side  length  is more than 4m.
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2. Two way slab

Two way slab is a slab supported by beams on all the four sides and the
loads are carried by the supports along both directions, it is known as
two way slab. In two way slab, the ratio of longer span (1) to shorter
span (b) is less than 2. The slabs are likely to bend along the two spans
in this load in transferred in both the directions to the four supporting
edges and hence distribution reinforcement is provided in both the
directions.

3.7. FORM WORK:

Distribution bars a re provided at both the ends in two ways slab. To
resist the formation of stresses. Is temporary or permanent moulds into
which concrete or similar materials are poured. In the context of concrete
constructions,  the framework support  the  shuttering  moulds. 

Formwork  and concrete  from  types  :

Formwork comes in several  types :

Traditional timber  formwork.

Engineered  formswork system

RE-usable  plastic  formwork

Permanent  insulated  formwork

Flexible  formwork

Engineered  formwork and the applications

Re-usable  plastic formwork.

Permanent  insulated  formwork
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Stay in-place structural  formwork system.

3.8 SHUTTERING:

Form work is the term used for temporary timber, plywood, metal oe
other material used to provide support to wet concrete mix till it gets
strength of self support. It provides supports to horizontal, vertical and
inclined surface or also provides support to cast concrete according to
required shape and size. The form work also produce desired finish
concrete surface.

Shutting or form work should be strong enough to support the weight of
wet concrete mix and pressure for placing and compacting concrete inside
or on the top of form work / shuttering. It should be rigid to prevent any
deflection in surface after laying cement concrete and be also sufficient
tight to prevent loss of water and mortar form cement concrete.
Shuttering should be easy in handling, erection and easy to remove
when cement  concrete  is sufficient  hard.  Steel  plates  for steel  shuttering.

Generally  there are  three  types of shuttering.

1. Steel shuttering

2. Wooden  plans  shuttering

3. Temporary  Brick  masonry shuttering

4. Steel shuttering.

For a strong, ductile and durable construction the reinforcement needs to
have the  following  properties  at least.

High relative  strength
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High toleration  of tensile  strain

Good bond to the concrete , irrespective PH, moisture , and similar
factor

Thermal compatibility, not causing unacceptable stresses in response to
changing temperatures

Durability in the concrete environment of corrosion or sustained stress
for example.

3.9 CURING

Curing is the process in which the concrete is protected from loss of
moisture and kept within a reasonable temperature range. The result of
this process is increased strength and deceased permeability. Curing is
also a key player in mitigating cracks in the concrete. Which severely
impacts durability. The Indian standard is 456 2000 recommends that
curing duration of concrete must be at least 7 days in case of ordinary
Portland cement, at least 10 days for concrete with mineral admixtures or
blended cements are cements are used. It also recommends that the
curing duration should be less than 10days for concrete exposed to dry
and hot weather conditions and 14 days for concrete with mineral
admixtures  or blended  cement  in hot and dry  weather. 
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4. MACHINES USED IN CONSTRUCTION

4.1 BHOOM PLACER

This is used to transfer Ready Mix Concrete in upward direction. It
is very useful in site to transfer Concrete easily to top floor or where
construction is going on. It consists of long pipe to carry concrete. A
concrete pump is a machine used for transferring liquid concrete by
pumping. There are two types of concrete pumps.

The first type of concrete pump is attached to a truck or longer units
are on semi-trailers. It is known as a boom concrete pump because it uses
a remote-controlled articulating robotic arm (called a boom) to place
concrete accurately. Boom pumps are used on most of the larger
construction projects as they are capable of pumping at very high volumes
and because of the labour saving nature of the placing boom. They are a
revolutionary alternative to line-concrete pumps.

The second main type of concrete pump is either mounted on a truck
or placed on a trailer, and it is commonly referred to as a line pump or
trailer- mounted concrete pump. This pump requires steel or flexible
concrete placinghoses to be manually attached to the outlet of the
machine. Those hoses are linked together and lead to wherever the
concrete needs to be placed. Line pumps normally pump concrete at lower
volumes than boom pumps and are used for smaller volume concrete
placing applications such as swimming pools, sidewalks, and single
family home concrete slabs and most groundslabs.
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There are also skidmounted and rail mounted concrete pumps, but
these are uncommon and only used on specialized jobsites such as mines
and tunnels.

4.2 INTERNAL VIBRATOR

The power unit may be electrically driven or operated by a petrol
engine. Internal vibrators shall be kept constantly moving in the concrete
and shall be applied at points uniformly placed not further apart than the
radius over which the vibrator is visibly effective. Change the location of
vibrator frequently to distribute equally and compacting the concrete
throughout the area.

Vibrator:

The vibration shall be such that the concrete becomes uniformly
plastic and there shall be at least 200 seconds of vibration per square
meter of surface of each layers of concrete, computed on the basis of
visibly affected radius and taking overlap into consideration.

Vibrators are used in many different industrial applications both as
components and as individual pieces of equipment.

Vibratory feeders and vibrating hoppers are used extensively in the
food, pharmaceutical, and chemical industries to move and position bulk
material or small component parts.
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4.3 WHEEL BARROW

Wheel Barrow is used for transporting the concrete over
comparatively longer and also shorter distance. The capacity of the bucket
should preferably be in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3

for one or two bags normal mix. It is not only for concrete, but also for
bricks, aggregates etc.

4.4 EARTH EXCAVATOR (JCB)

Used for excavation of sub soil.

EXCAVATOR(JCB)
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4.5 TOWER HOIST

Tower hoist is specially designed to lift material to various heights at 
Construction Sites.

.
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5 . TOOLS USED IN CONSTRUCTION

5.1 TROWEL
This is the most heavily worked item in a bricklayer s tool kit, used

for gathering and spreading mortar, and for rough cutting some kinds of
brick. Available in a wide range of shapes, sizes and thickness of steel
with the length of blade from 230 mm to 330 mm. A variety of smaller
trowels are used repairing old mortar joints and scraping off excess
mortar.

5.2 MASONS LINE

In order to have an easier time laying a straight wall, a mason's line
is recommended. It is recommended that to use a nylon or Dacron line,
stretched between two corners of the wall. A mason's line will help to
build walls without bulges orhollows.

 5.3  STEEL SQUARE

When constructing a wall we should check the wall by using square
if it is 90 degrees then than wall is fit and allow to further construction if
not 90 degrees then that wall is not fit we should make changes Usually
24 inches square are used for walls. And 12 inches square used for doors
andwindows.

  5.4  PLUMB BOB
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This is used to measure the weather brick work is perfectly vertical
or not. If 
plumb bob touches the wall exactly then construction is ok. It is exactly
vertical otherwise correction must be done.

5.5  SHUTTERING PLATES

These plates are present top of the formwork and arranged in a
continuous manner. Load will be received by these plates and transverse
to the 2/3 and 3/4 Runners .Normally these plates are off two types, they
are wooden and steel plates and these two types are used based on the load
and how much load it need to transverse. Wooden plates are cheaper than
steel plates.

Formwork (shuttering) in concrete construction is used as a mould
for a structure in which fresh concrete is poured only to harden
subsequently. Types of concrete formwork construction depend on
formwork material and type of structural element.

Formworks can also be named based on the type of structural
memberconstruction such as slab formwork for use in slab, beam
formwork, column formwork for use in beams and columns respectively
etc.

The construction of formwork takes time and involves expenditure
up to 20 to 25% of the cost of the structure or even more. Design of these
temporary structures is made to economic expenditure. The operation of
removing the formwork is known as stripping. Stripped formwork can be
reused. Reusable forms are known as panel forms and non-usable are
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called stationary forms.

is the most common material used for formwork. The disadvantage with
timber formwork is that it will warp, swell and shrink. Application of
water impermeable cost to the surface of wood mitigates these defects.

Shutter Plates

5.6 TIMBER FORMWORK:
Timber for formwork should satisfy the following 

requirement: It should be

1. well-seasoned

2. light inweight

3. easily workable with nails withoutsplitting

4. free from looseknots
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Timber used for shuttering for exposed concrete work should have 
smooth and even surface on all faces which come in contact with 
concrete.

Normal sizes of members for timber formwork:

Sheeting for slabs, beams, column side and

beam bottom
25mm to 40mm thick

Joints, ledges 50x70 mm to 50x150 mm

Posts 75x100 mm to 100x100 mm

5.7 PLYWOOD FORMWORK

Resin bonded plywood sheets are attached to timber frames to make
up panels of required sizes. The cost of plywood formwork compares
favorably with that of timber shuttering and it may even prove cheaper in
certain cases in view of the following considerations:

1. It is possible to have smooth finish in which case on cost in surface 
finishing is there.

2. By use of large size panels it is possible to effect saving in the labour 
cost of fixing anddismantling.

3. Number of reuses is more as compared with timber shuttering. For 
estimation purpose, number of reuses can be taken as 20 to25.
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                                                ply wood form work

5.8. STEEL FORMWORK

This consists of panels fabricated out of thin steel plates stiffened 
along the edges by small steel angles. The panel units can be held together 
through the use of suitable clamps or bolts and nuts. The panels can be 
fabricated in large number in any desired modular shape or size. Steel 
forms are largely used in large projects or in situation where large number 
reuses of the shuttering is possible. This type of shuttering is considered 
most suitable for circular or curved structures.

5.9 PROP JACKS

The props used for steel and wooden form-work are specially made
to adjust the height of the prop as per the requirement. These props can be
used to accommodate the variation in the height of beams, Slabs and all
RCC members. It is especially used for heavy load bearing capacity. It is
very simple in operation, time and labor saving. They are using two types
of prop jacks 3m and 4m
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Prop Jacks
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6. QUALITY CONTROL LABORATORY

1. Cement Consistencytest

2. Initial and Final Setting timetest

3. Compressive Strength of Concrete Cubetest

4. Brick Strength and Dimensions

6.1 CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm
diameter and 50 mm length to penetrate to a depth of 33-35 mm from top
of the mould. Then only it is useful inconstruction.

6.2. INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the
cement and cement starts losing its plasticity. And Final Setting Time
means time period between the moments the water is added to the cement
to the time at which paste has completely lost its plasticity.

Approximate setting time of various types of
cements: OPC 30 min 10 hrs.
Rapid Hardening 5 min 30 min
Quick setting 1 hr. 10hrs.



33

High alumina 2 hrs.6hrs

OPC: Most common cement used in general concrete constructions. It is
used in reinforced concrete buildings, bridges, pavements where the soil
conditions are normal.

6.2.1. Rapid Hardening Cement:

It gains strength more quickly than OPC, though the final strength is
slightly higher than OPC. It is used in Road pavements, Slabs, Electrical
poles etc.

6.2.2. Quickly Setting Cement:

It is manufactured by adding of small percentage of AluminateSulphate&
finely grinded with cement and the small percentage of gypsum. It is used
in underwater constructions.

High Alumina Cement: It is manufactured by grinding clinkers of
calcining bauxite and ordinary lime. It is used in Chemical industries, not
used in mass construction.
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6.3. COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under
gradually applied load, a solid material can sustain without fracture. In
M15, M20, M25, M30 etc., for example in M25, 25 refers compressive
strength in N/mm2.

Quantity of Concrete in

work(m3)

No. of Samples

1-5 1

6-15 2

16-30 3

31-50 4

>51 4+1 addition sample for each

additional of 50m3

6.5. BRICK STRENGTH & SAMPLE DIMENSIONS

The minimum crushing strength of brickis3.5N/........ If it is less than3.5N/

then it is not useful for construction purpose. And the dimension of brick
in the construction is 230mmx110mmx70mm and its shape should be
purely rectangular with sharp edges.
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CONCLUSION:

It was wonderful learning experience at Jaya Bheri Constructions
for 4 weeks  internship at Vijayawada.

I got  experience  about dealing  the  workers in site

I know the shuttering & de-shuttering of Columns and cantering
the slabs.

I hope this experience will surely help in my future and also in
shaping my  carrier.
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ABSTRACT 
 

Residential building is one in which people reside permanently  or  for  a  considerable time. 

A  residential building  is  defined  as  the  building which provides morethan half of its floor 

area for dwelling purposes. In other words, residential  building  provides  sleeping 

accommodation  with  or  without  cooking  or  dining  or  both  facilities.2D drafting and 

drawing is the process  of  creating  and  editing  technical  drawings  as  well  as annotating 

designs. Drafters use computer-aided  design(CAD)  software  to  develop floor  plans,  

building permit drawings, building inspection plans and landscaping layouts. CAD software 

for 2D drafting can be used to draft designs  more  quickly  and  with greater precision, 

withoutusing  stencils  and  technical  drawing  with  texts, dimensions, leaders and tables. The 

work was carried on  planning  and  design  of residential  buildings  using  available  

software,  i.e.,   AUTOCAD  2D  drafting.   The various facilities for the residential building 

were also planned and designed. 
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CHAPTER-1 

INTRODUCTION 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their 

workonacomputerscreen,printandsaveitforfutureediting.CADisusedto 
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accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 



7  

 
 

Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser andshower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchenwindows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Maindoor MD 

Doors D 

D1 

1m x 2m 

0.91mx2m 

0.84m x2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of theintersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to thesurroundings. 

(ii) To provide natural light and air to theinhabitants. 

(iii) To save the inhabitants from dust andsmoke. 

(iv) To save the inhabitants fromnoise. 

(v) To provide privacy to theinhabitants. 

(vi) To save the building from damages due torain. 

(vii) To save the inhabitants from the bad effects of the worstweather. 

(viii) To add beauty to thebuilding 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North- 

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough lightthroughout the day. Cooking was 

done after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of acomputer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing inminutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawingseasily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawingthem. 

e) Rotate or translate the objects in the drawing to anyposition. 

f) Produce better designs that are almost impossible to producemanually. 

g) Zoom in and zoom out any components of drawing or completedrawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard microcomputer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD360. 

 
3.1.2 Operation of AUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry throughkeyboard. 

b) Through the top pull downmenu. 

c) Through the tool bars located in any portion of thescreen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- 

ordinate system (WCS). 

3.2 AUTOCAD Features 

 
 Storage and accessibility 

 3D view 

 Revisions andmodifications 
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 Speed 

 accuracy 
 

Storage and accessibility: 
 

AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internetconnection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the endproduct. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user- also save the previous versions of the file in case 

you wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library.Easyedits are possible 

with commands like copy, mirror, rotate and scale and many more such commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places, which is not possible to achieve in hand- 

drafted manual drawings, hence offering accuracy in all dimensions. 
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3.3 Advantages and Disadvantages ofAUTOCAD 

 
3.3.1 Advantages ofAUTOCAD 

 
 Reduced storagespace. 

 Corrections can be madeeasily. 

 Repetitive parts of the drawing can be saved and imported as a part of 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from thedrawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients tosee. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show theclient. 

 
3.3.2 Disadvantages ofAUTOCAD 

 
 Work can be lost if the computercrashes. 

 Work could be corrupted by theviruses. 

 Work could behacked. 

 Time taken to learn how to use thesoftware. 

 Initial cost of buying a computer system ishigh. 

 Time and cost of trainingstaff. 

 Continual need for updating the software or operatingsystem. 

 CAD/CAM systems means less people need to beemployed. 

 
3.4 Benefits ofAUTOCAD 

 Quickly createsdesigns 

 Improved quality over handdrafting 

 Easilymodify 

 Moreaccuracy 

 Easy totransfer 

 Long timesave 
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3.5 Types of CADsoftware 

 
 2 Dimensional CAD (2DCAD) 

 3 Dimensional CAD (3DCAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3Dsurfaces. 

 Solid models. 
 

2 Dimensional CAD (2DCAD) 
 

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

These types of softwar  

3 Dimensional CAD (3DCAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

-Dassults. 3D 

CAD quickly became popular because of enhanced visualcapability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

course, with the vast array of tools, professional training is needed to master these 

tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of thedrawing 

2) Basic geometric commands depending upon therequirement 

3) Utilize basic editingcommands 

4) File handlingcommands 

5) Text dimensioningcommands 

 
4.1 Fix drawing units and limits of thedrawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes andseconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits( ) 
 

Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 
 

Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon therequirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the comman d used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

Figure 4:8 array command 
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TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 

Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:0:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometryetc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings inAUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that areunnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 
 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X2.00 

D1 : 0.84 X2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X1.20 

VENTILATOR V : 0.76 X0.50 
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Figure 4:10:2first floor plan 
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Figure 4:100:3 second floor plan 
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Site engineer explaining about the plan of residential building 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 

drafting) software. Building plan, elevation and section for residential buildings was 

adopted by standard guidelines of building drawing and  orientation(vaasthu) 

Planning and design of residential buildings was carried on by considering rules of 

working and approval drawings. Construction work and site location is visited for  

twodays. 
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ABSTRACT 

 
An internship training was identified to undergo internship for period of 4 weeks  in the  

months of May & June 2019 to understand the sequence of construction activities for a 4 storied 

residential building construction  by the  Jaya Bheri Constructions  Vijayawada.  The  report consists  

of brief study and description of materials, and equipments used at the site for construction. 

 
The project deals with residential building consists of 4 floors. It is residential building with 

both lift, stair case and other amenities, supervisor and the site engineer and given the  brief 

introduction about constructions the project mainly deals with observation from the site  execution 

work of the structure (footings, Columns,  beams & Slabs) . Based on the  orientation  of floors, built  

up area had modified accordingly ode specification quality checks and building bye laws and really 

healthy safety plan are followed throughout the life cycle of the project. 
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1. INTRODUCTION 
 

1.1 ABOUT THE COMANY 

JAYA BHERI CONSTRUCTIONS has built for 
itself an unshakable reputation for quality , efficiently and trust by6 
timely completion guaranted possessions over last 15 years. The site was 
located at Ramnagar katta, penamaluru Road, tadigadapa. 

This project is executed with help of finest 
architects, designers, contracters and meticulous planning and the end 
result always splendid. They understand the needs of clients and realize 
that city life is easily accessible to all prime facilities of city at the same 
time offers a most serene and peaceful living. 

 
1.2 DEPARTMENTS INSITE 

 

1. Construction department 

 
2. Electrical department 

 
3. Management department 

 
4. Safety department 

 
 

1.3 ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+4 buildings each floor 
consists of eight flats. Each flat comprises of two bedrooms with attached 
bath rooms, hall, and kitchen. 
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1.4.VIEW OF THE SITE 
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2. STRUCTURAL COMPONENTS OF BUILDING 

 
2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. If 
cement is more than three months old then it should be tested for its strength 
before being taken into use. The Bureau of Indian Standards (BIS) has 
classified OPC in three different grades the classification is mainly based 
on the compressive strength of cement-sand mortar cubes of face area 50 
cm2. The grades are: 

 33grade 

 43grade 

 53grade 

In this construction 43 grade of cement is using because of quick 
gaining of strength. 

2.2 READY MIX CONCRETE(RMC) 

 
In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained 
to pump the concrete at required heights by using the pneumatic pumps 
&Bhoom place etc. The concrete admixtures like super plasticizers are used 
to maintain the workability of concrete &slump. 

 
S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 

3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 
310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 

7 Exposure Condition Normal 

8 Degree of Supervision Good 

9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 

1703.2) 
 

540 kg/m3 

11  
Chemical Admixture Type 

Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1  
Cement Used 

Coromandal King OPC 53 

grade 

2 Sp. Gravity of Cement 3.15 

3 Sp. Gravity of Water 1.00 

4 Chemical Admixture BASF Chemicals Company 

5 Sp. Gravity of 20 mm Aggregate 2.884 
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6 Sp. Gravity of 10 mm Aggregate 2.878 

7 Sp. Gravity of Sand 2.605 

8 Water Absorption of 20 mm Aggregate 0.97% 

9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 

12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 

Aggregates 
 

Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 

Aggregates 
 

2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 

2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 

2 Cement Content (138/0.43) 320 kg/m3 
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  Which is greater than 310 

kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 

2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 

2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 

Cement)x1000 

 

3 Volume of Water in m3 0.138 

 (Mass of Water) / (Sp. Gravity of 

Water)x1000 

 

4 Volume of Admixture @ 0.5% in m3 0.00134 

 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 

 

5 Volume of All in Aggregate in m3 0.759 

 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 

 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 

 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 

2 Mass of Water in kg/m3 138 

3 Mass of Fine Aggregate in kg/m3 751 

4 Mass of Coarse Aggregate in kg/m3  
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2.3 REINFORCEMENT 
 

Steel reinforcements are used generally, in the form of bars of circular 
cross section in concrete structure. Various diameters of Fe 500 grade steel 
bars like 8 mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 
mm were used in this construction. 

 
 
 

 
2.4 REINFORCEMENT 

TERMINOLOGY USED REINFORCEMENT 
2.4.1 BAR-BENDING: Bar-Bending Schedule is the schedule of 
reinforcement bars prepared in advance before cutting and bending of rebar. 
This schedule contains all details of size, shape and dimension of  to 
be cut. It is used to measure the quantity of steel for total construction. 

 

2.4.2 CHAIRS: Chairs are provided to keep main reinforcement in 
position. In many constructions moving of men & loads are heavy to 
construct reinforcement. So, to avoid the bending of reinforcement we keep 
these Chairs. 

 
 

 

Chairs 
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2.4.3 STIRRUPS: These are provided to keep main reinforcement in 
position and to avoid bending in main reinforcement. Both ends should be 
hooked more than 1350. 

 
 

 
 

Stirrups 
 
 
 
 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 
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2.4.4 COVER BLOCKS: The blocks which are provided for to prevent 
exposing of reinforcement to outside. These are divided blocks between 
reinforcement and Shuttering. 

 
 

2.4.5 FLY ASH BRICKS: Fly ash brick (FAB) is a building material, 
specifically masonry units, containing class C or class F flyash and water. 
Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam 
bath, then toughened with an air entrainment agent, the bricks last for more 
than 100 freeze-thaw cycles. Owing to the high concentration of calcium 
oxide in class C_flyash, the brick is described as "self-cementing". The 
manufacturing method saves energy, reduces mercury pollution, and costs 
20% less than traditional clay brick manufacturing. 

 

 
Fly ash Brick 
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In this construction Fly ash bricks were used. By using these bricks 
we can reduce the dead-load on the structure due to less weight, The 
building has got the GRIHA(Green Building concept) rating for using the 
fly ash bricks The minimum crushing value of Fly ash bricks is 3.5 
N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs 
6000 per 1000 nos.. 

2.4.6 MESH: It is used to avoid the cracks between columns, walls and beams. 

3. STRUCTURAL COMPONENTS OF A BUILDING 
 

3. 1 FOOTING 

A concrete support under the foundation that rest in solid ground  
and is wider the structure supported. 

 
Types of footings. 

1) Isolated footings 

2) Combined footings 

3) Mat and raft foundation 

4) Pile foundation 
 

3.1.1. Isolated footings: 

Footing which are provided under each column independently  are 
called as isolated footings. They  are usually  square,  rectangle  or circular 
in section. Footing is laid on PCC. Before laying PCC termite control is  
done to restrict th e termites to damage the footing. These footings are most 
economical when compared with the other kind of footings, there kind of 
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footings are provided where the oil bearing capacity is generally high. 
Isolated footings comprise of a thick slab which may be flat or stepped or 
sloped. 

 
 
 
 
 

 
Isolated footing 

 

 
3.1.2. Combined footing : 

A footing which has more than one column is called as combined footing. 
This kind of footing is adopted when there is a limited  space.  Due to  a  
lack of space we cannot cast individual footing. Therefore footing are 
combined in one footing. 
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Combined  footing 
 

 
3.1.3. Raft or Mat footing : 

When the column loads are heavy or the safe bearing  capacity of soil is  
very low, the required footing are become very large. As mentioned this 
footing is in shallow foundation. So in order to spread the load over large 
area with less depth then we have to increase the footing area. If we increase 
footing area, the footing are overlapped each other instead  of providing  
each footing on each footing providing each coloum all columns are placed 
in common footing. A raft or mat footing  is  a solid  reinforced concrete  
slab covering entire area beneath the structure and supporting all the 
columns. 

 
3.1.4. Pile footing : 

A pile is a long vertical load transferring member composed of either  
timber, steel or concrete. In pile  foundations, a number of piles are driven  
in the base of structure. They are constructed where excessive settlement is 
to be eliminated and where he load is to be transferred through soft soil 
bearing capacity is sufficient. 
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3.2. PLINTH BEAM 

It is the first beam frame work constructed in the skeletal  structure .  

The void between the foundation and the plinth level filled with compacted 

soil. 

 

3.3. COLUMN : 

A Column or pillar in architecture and structural engineering is a structural 
element that transmits, through compression, the weight of the structure 
above to other structure elements below. In other words, a column is a 
compression member, The term column applies.  Especially to  a  large 
round support (the shaft of the column) with a capital and a base or pedestal 
and made of stone, or appearing to be so. A small wooden or metal  support 
is typically called a post, and supports with a rectangular or other non-  
round section aare usually called piers. 

 
3.4 PLUMB LINE TEST FOR COLUMN ; 

The most common method adopted and also the most easiest one that you 
can adopt on the site and instantly find out the vertical alignment of any  
type of column is the plumb  Bob method. 

For this you have place the plumb  on any  side at the  top of the  column, 
and observe the status of Bob, neither it should be lying on the column  not  
it should be hanging like a pendulum, it should just touch the column 
boundary. 

 
Repeat the same procedure on the adjacent side of the column. 
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3.5 BEAMS: 

Beam is a structural  element that primarily resists loads applied laterally    

effect of all the forces acting o n the beam is to produce shear forces and 
bending moments within the beam, that in turn induce internal stresses, 
strains and deflection of the beam. Beams  are  characterized  by their 
manner of support, profile (shape of cross-section), length, and their material. 

 
Checks to do for beams : 

The support are properly fixed and anchored to prevent movement during 
casting. 

Whether the shutting water tight. 

The depth and width of the beam and slabs are as per the drawings. 

Whether shutter oil is applied to all the surfaces in touch with concrete so 
that concrete is not chipped off while removing the shuttering. 

 

3.6 SLABS: 

Slabs are conducted to provide flat  surfaces,  usually  horizontal,  in 
building floors, roofs,  bridges,  and other types  or  structures.  The slab  
may be supported by walls, by reinforced concrete beams usually cast 
monolithically with the slab, by structural steel beams, by columns, or by  
the ground. Slabs are classified into 16 types. 

 
Different Types of concrete slabs in construction : 

There are 16 different types of slabs in constructions, Some of them are 
outdated and some of them are frequently used everywhere. In this article  

slab. Below are the types of concrete slabs. 



22  

Since this is a lengthy article, we have  created  a table  of contents  below 
for easy navigation . 

 
3.6.1. FLAT SLAB 

Flat slab is a reinforced concrete slab support directly by concrete columns 
They are supported on columns itself. 

Loads are directly transferred to columns. 

 
 

3.6.2. CONVENTIONAL SLAB : 

The slab which is supported with Beams and column is called conventional 
slab. In this kind of slab the thickness of slab is small whereas depth of  
beam is large and is transferred to beam and from beams to columns. It 
requires more framework when compared with the flat slab. And there is no 
need of providing column caps in conventional slab. The thickness of 

d if the 
concrete will receive occasional heavy loads, such as motor homes or 
garbage trucks. Normally it is square in shape and has a length of 4m. 
Reinforcement is provided in conventional slab  and the bars which  are set 
in horizontal are called main reinforcement Bars and bars which are set in 
vertical are called distributed bars. These types are slabs are used in 
constructing floors of multi 

storeyed building . 
Based on length and breadth of conventional slab is classified into two 
types. 

1. One  way slab 

2. Two  way slab. 
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1. One  way Slab 

One way slab is a slab in which is supported by beams on the two opposite 
sides to carry the load along one direction. The load along one  direction. 
The ratio of longer span(1) to shorter span (b) is equal or greater than 2, 
considered as One way slab because this slab will bend in one direction 
along its shorter span. 

One way slab and two way slab equation 
 

In general length of slab is 4m.  But in one  way  slab  one side  length  is  
4m and other side length is more than 4m. 

 
2. Two way slab 

Two way slab is a slab supported by beams on all the four sides and the 
loads are carried by the supports along both directions, it is known as two 
way slab. In two  way slab,  the ratio  of longer span (1) to  shorter span (b) 
is less than 2. The slabs are likely to bend along the two spans in this load   
in transferred in both the directions to the four supporting edges and hence 
distribution reinforcement is provided in both the directions. 
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3.7. FORM WORK: 

Distribution bars a re provided at both the ends in  two  ways  slab.  To  
resist the formation of stresses. Is temporary or permanent moulds into 
which concrete or similar materials are poured. In the context of concrete 
constructions, the framework support the shuttering moulds. 

 
 

Formwork and concrete from types : 

 Formwork comes in several types : 

 Traditional timber formwork. 

 Engineered formswork system 

 RE-usable plastic formwork 

 Permanent insulated formwork 

 Flexible formwork 

 Engineered formwork and the applications 

 Re-usable plastic formwork. 

 Permanent insulated formwork 

 Stay in-place structural formwork system. 

 
3.8 SHUTTERING: 

Form work is the term used for temporary timber, plywood, metal oe other 
material used to provide support to wet concrete mix till it gets strength of 
self support. It provides supports to horizontal, vertical and inclined surface 
or also provides support  to  cast  concrete  according  to  required  shape  
and size. The form work also produce desired finish concrete surface. 
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Shutting or form work should be strong enough to support the weight  of  
wet concrete mix and pressure for placing and compacting  concrete inside 
or on the top of form work / shuttering. It should be rigid to prevent any 
deflection in surface after laying  cement concrete and be also  sufficient 
tight to prevent loss of water and mortar form cement concrete. Shuttering 
should be easy in handling, erection and easy to remove when cement 
concrete is sufficient hard. Steel plates for steel shuttering. 

Generally there are three types of shuttering. 

1. Steel shuttering 

2. Wooden plans shuttering 

3. Temporary Brick masonry shuttering 

4. Steel shuttering. 
 

For a strong, ductile and durable construction the reinforcement needs to 
have the following properties at least. 

 
 High relative strength 

 High toleration of tensile strain 

 Good bond to the concrete , irrespective f PH, moisture , and similar 
factor 

 Thermal compatibility, not causing unacceptable stresses in response to 
changing temperatures 

 Durability in the concrete environment of corrosion or sustained stress for 
example. 
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3.9 CURING 

Curing is the process in which the concrete is protected from loss of 
moisture and kept within a  reasonable  temperature range. The result  of  
this process is increased strength and deceased permeability. Curing is also  
a key player in mitigating cracks in the concrete. Which severely impacts 
durability. The Indian standard is 456  2000 recommends that curing 
duration of concrete must be at least 7 days in case of ordinary Portland 
cement, at least 10 days for concrete with mineral admixtures or blended 
cements are cements are used. It also recommends that the curing duration 
should be less than 10days for concrete exposed to dry and hot weather 
conditions and 14 days for concrete with mineral admixtures or blended 
cement in hot and dry weather. 
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4. MACHINES USED IN CONSTRUCTION 
 
 

4.1 BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is 
very useful in site to transfer Concrete easily to top floor or where 
construction is going on. It consists of long pipe to carry concrete. A 
concrete pump is a machine used for transferring liquid concrete by 
pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units 
are on semi-trailers. It is known as a boom concrete pump because it uses a 
remote-controlled articulating robotic arm (called a boom) to place concrete 
accurately. Boom pumps are used on most of the larger construction 
projects as they are capable of pumping at very high volumes and because 
of the labour saving nature of the placing boom. They are a revolutionary 
alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck 
or placed on a trailer, and it is commonly referred to as a line pump or 
trailer- mounted concrete pump. This pump requires steel or flexible 
concrete placinghoses to be manually attached to the outlet of the machine. 
Those hoses are linked together and lead to wherever the concrete needs to 
be placed. Line pumps normally pump concrete at lower volumes than 
boom pumps and are used for smaller volume concrete placing applications 
such as swimming pools, sidewalks, and single family home concrete slabs 
and most groundslabs. 

There are also skidmounted and rail mounted concrete pumps, but 
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these are uncommon and only used on specialized jobsites such as mines 
and tunnels. 

 
 
 
 

4.2 INTERNAL VIBRATOR 

 
The power unit may be electrically driven or operated by a petrol 

engine. Internal vibrators shall be kept constantly moving in the concrete 
and shall be applied at points uniformly placed not further apart than the 
radius over which the vibrator is visibly effective. Change the location of 
vibrator frequently to distribute equally and compacting the concrete 
throughout the area. 

 
 
 

Vibrator: 

 
The vibration shall be such that the concrete becomes uniformly 

plastic and there shall be at least 200 seconds of vibration per square meter 
of surface of each layers of concrete, computed on the basis of visibly 
affected radius and taking overlap into consideration. 

Vibrators are used in many different industrial applications both as 
components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the 
food, pharmaceutical, and chemical industries to move and position bulk 
material or small component parts. 
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4.3 WHEEL BARROW 

 
Wheel Barrow is used for transporting the concrete over 

comparatively longer and also shorter distance. The capacity of the bucket 
should preferably be in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 
for one or two bags normal mix. It is not only for concrete, but also for 
bricks, aggregates etc. 

 
4.4 EARTH EXCAVATOR (JCB) 

 
 

Used for excavation of sub soil. 
 
 
 

 

EXCAVATOR(JCB) 
 

 
4.5 TOWER HOIST 

 
Tower hoist is specially designed to lift material to various heights at 
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Construction Sites. 

 
. 

5 . TOOLS USED IN CONSTRUCTION 
 
 
 

5.1 TROWEL 

for gathering and spreading mortar, and for rough cutting some kinds of 
brick. Available in a wide range of shapes, sizes and thickness of steel with 
the length of blade from 230 mm to 330 mm. A variety of smaller trowels 
are used repairing old mortar joints and scraping off excess mortar. 

 

 
Trowel 

 
 

5.2 MASONS LINE 
 

In order to have an easier time laying a straight wall, a mason's line is 
recommended. It is recommended that to use a nylon or Dacron line, 
stretched between two corners of the wall. A mason's line will help to build 
walls without bulges orhollows. 
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5.3 STEEL SQUARE 

 
When constructing a wall we should check the wall by using square if 

it is 90 degrees then than wall is fit and allow to further construction if not 
90 degrees then that wall is not fit we should make changes Usually 

andwindows. 

5.4 PLUMB BOB 

 
This is used to measure the weather brick work is perfectly vertical or 

not. If 
plumb bob touches the wall exactly then construction is ok. It is exactly 
vertical otherwise correction must be done. 



32  

 

5.5 SHUTTERING PLATES 

 
These plates are present top of the formwork and arranged in a 

continuous manner. Load will be received by these plates and transverse to 
the 2/3 and 3/4 Runners .Normally these plates are off two types, they are 
wooden and steel plates and these two types are used based on the load and 
how much load it need to transverse. Wooden plates are cheaper than steel 
plates. 

Formwork (shuttering) in concrete construction is used as a mould for 
a structure in which fresh concrete is poured only to harden subsequently. 
Types of concrete formwork construction depend on formwork material and 
type of structural element. 

Formworks can also be named based on the type of structural 
memberconstruction such as slab formwork for use in slab, beam formwork, 
column formwork for use in beams and columns respectively etc. 

 
 

The construction of formwork takes time and involves expenditure up 
to 20 to 25% of the cost of the structure or even more. Design of these 
temporary structures is made to economic expenditure. The operation of 
removing the formwork is known as stripping. Stripped formwork can be 
reused. Reusable forms are known as panel forms and non-usable are called 
stationary forms. 

 
is the most common material used for formwork. The disadvantage with 
timber formwork is that it will warp, swell and shrink. Application of water 
impermeable cost to the surface of wood mitigates these defects. 
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Shutter Plates 
 
 

5.6 TIMBER FORMWORK: 
Timber for formwork should satisfy the following 

requirement: It should be 

 
1. well-seasoned 

2. light inweight 

 
3. easily workable with nails withoutsplitting 

 
4. free from looseknots 

 
Timber used for shuttering for exposed concrete work should have 

smooth and even surface on all faces which come in contact with 
concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 
25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 
 
 

5.7 PLYWOOD FORMWORK 

Resin bonded plywood sheets are attached to timber frames to make 
up panels of required sizes. The cost of plywood formwork compares 
favorably with that of timber shuttering and it may even prove cheaper in 
certain cases in view of the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface 

finishing is there. 

2. By use of large size panels it is possible to effect saving in the labour 
cost of fixing anddismantling. 

3. Number of reuses is more as compared with timber shuttering. For 
estimation purpose, number of reuses can be taken as 20 to25. 
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ply wood form work 
 
 
 

5.8. STEEL FORMWORK 

This consists of panels fabricated out of thin steel plates stiffened 
along the edges by small steel angles. The panel units can be held together 
through the use of suitable clamps or bolts and nuts. The panels can be 
fabricated in large number in any desired modular shape or size. Steel 
forms are largely used in large projects or in situation where large number 
reuses of the shuttering is possible. This type of shuttering is considered 
most suitable for circular or curved structures. 

 
5.9 PROP JACKS 

 
The props used for steel and wooden form-work are specially made to 

adjust the height of the prop as per the requirement. These props can be 
used to accommodate the variation in the height of beams, Slabs and all 
RCC members. It is especially used for heavy load bearing capacity. It is 
very simple in operation, time and labor saving. They are using two types 
of prop jacks 3m and 4m 
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Prop Jacks 
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6. QUALITY CONTROL LABORATORY 
 
 
 

1. Cement Consistencytest 

 
2. Initial and Final Setting timetest 

 
3. Compressive Strength of Concrete Cubetest 

 
4. Brick Strength and Dimensions 

 
 

 
6.1 CEMENT CONSISTENCY TEST 

 
It is Consistency which will permit a vicat plunger having 10 mm 

diameter and 50 mm length to penetrate to a depth of 33-35 mm from top 
of the mould. Then only it is useful inconstruction. 

6.2. INITIAL & FINAL SETTING TIME 

 
Initial Setting Time means time period between water adding to the 

cement and cement starts losing its plasticity. And Final Setting Time 
means time period between the moments the water is added to the cement 
to the time at which paste has completely lost its plasticity. 

Approximate setting time of various types of 
cements: OPC 30 min 10 hrs. 
Rapid Hardening 5 min 30 min 
Quick setting 1 hr. 10hrs. 
High alumina 2 hrs.6hrs 
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OPC: Most common cement used in general concrete constructions. It is 
used in reinforced concrete buildings, bridges, pavements where the soil 
conditions are normal. 

 
 

6.2.1. Rapid Hardening Cement: 

It gains strength more quickly than OPC, though the final strength is slightly 
higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 

 

6.2.2. Quickly Setting Cement: 

It is manufactured by adding of small percentage of AluminateSulphate& 
finely grinded with cement and the small percentage of gypsum. It is used 
in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining 
bauxite and ordinary lime. It is used in Chemical industries, not used in 
mass construction. 
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6.3. COMPRESSIVE STRENGTH OF CONCRETE CUBE 

 
Compressive strength is the maximum compressive stress that, under 

gradually applied load, a solid material can sustain without fracture. In 
M15, M20, M25, M30 etc., for example in M25, 25 refers compressive 
strength in N/mm2. 

 
 
 
 
 
 
 
 
 

Quantity of Concrete in 
 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 
 

additional of 50m3 

 
 
 

6.5. BRICK STRENGTH & SAMPLE DIMENSIONS 

 
The minimum crushing strength of brickis3.5N/ ....... If it is less than3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in 
the construction is 230mmx110mmx70mm and its shape should be purely 
rectangular with sharp edges. 



40  

 

 

CONCLUSION: 

 It was wonderful learning experience at Jaya Bheri Constructions for  
4 weeks internship at Vijayawada. 

 I got experience about dealing the workers in site 

 I know the shuttering & de-shuttering of Columns and cantering the 
slabs. 

 I hope this experience will surely help in my future and also in shaping 
my carrier. 
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ABSTRACT 
 

An   internship training  was identified  to  undergo internship for period  of  4 weeks  in the 

months  of  May  & June  2019    to understand  the  sequence  of  construction  activities  for a 4 storied  

residential  building  construction  by the  Jaya Bheri Constructions  Vijayawada.  The  report consists  

of brief study and description  of  materials,  and equipments  used at the  site for  construction. 

 

The project  deals  with residential  building  consists  of  4 floors. It is residential  building  with 

both lift,  stair  case and  other amenities,  supervisor and the site engineer and given  the brief  

introduction   about  constructions  the  project mainly deals  with observation  from the site  execution  

work of the structure  (footings, Columns,  beams & Slabs) . Based on the   orientation  of floors, built  

up area  had  modified  accordingly  ode  specification quality  checks  and building  bye laws and  really 

healthy  safety  plan are  followed  throughout the life cycle of the project.  
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1. INTRODUCTION 
 

1.1 ABOUT THE COMANY 

                                 JAYA BHERI CONSTRUCTIONS has built for 
itself an unshakable reputation for quality , efficiently and trust by6 
timely completion guaranted possessions over last 15 years. The site was 
located at Ramnagar katta, penamaluru Road, tadigadapa.  

                                          This project is executed with help of finest 
architects, designers, contracters and meticulous planning and the end 
result always splendid. They understand the needs of clients and realize 
that city life is easily accessible to all prime facilities of city at the same 
time offers a most serene and peaceful living. 

 

1.2 DEPARTMENTS INSITE 

 
1. Construction department 

 
2. Electrical department 

 
3. Management department 

 
4. Safety department 

 
 

1.3 ABOUT THE BUILDING 

 
The site is constructed with four blocks of G+4 buildings each floor 

consists of eight flats. Each flat comprises of two bedrooms with attached 
bath rooms, hall, and kitchen. 
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1.4.VIEW OF THE SITE 
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2. STRUCTURAL COMPONENTS OF BUILDING 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. If 
cement is more than three months old then it should be tested for its strength 
before being taken into use. The Bureau of Indian Standards (BIS) has 
classified OPC in three different grades the classification is mainly based 
on the compressive strength of cement-sand mortar cubes of face area 50 
cm2. The grades are: 

 33grade 

 43grade 

 53grade 

In this construction 43 grade of cement is using because of quick 
gaining of strength. 

2.2 READY MIX CONCRETE(RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 
coarse aggregates was used and the slump of concrete is 110mm maintained 
to pump the concrete at required heights by using the pneumatic pumps 
&Bhoom place etc. The concrete admixtures like super plasticizers are used 
to maintain the workability of concrete &slump. 
 

S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 

3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 
310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 

1700-3 A) 

 

0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 

7 Exposure Condition Normal 

8 Degree of Supervision Good 

9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 

1703.2) 

 

540 kg/m3 

11 
 

Chemical Admixture Type 

Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 

Coromandal King OPC 53 

grade 

2 Sp. Gravity of Cement 3.15 

3 Sp. Gravity of Water 1.00 

4 Chemical Admixture BASF Chemicals Company 

5 Sp. Gravity of 20 mm Aggregate 2.884 
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6 Sp. Gravity of 10 mm Aggregate 2.878 

7 Sp. Gravity of Sand 2.605 

8 Water Absorption of 20 mm Aggregate 0.97% 

9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 

 

Nil 

12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 

Aggregates 

 

Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 

Aggregates 

 

Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 

Aggregates 

 

2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 

2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 

1700-3 A) 

 

0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 

Slump 

 

138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 

2 Cement Content (138/0.43) 320 kg/m3 
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  Which is greater than 310 

kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 

2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 

2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 

Cement)x1000 

 

3 Volume of Water in m3 0.138 

 (Mass of Water) / (Sp. Gravity of 

Water)x1000 

 

4 Volume of Admixture @ 0.5% in m3 0.00134 

 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 

 

5 Volume of All in Aggregate in m3 0.759 

 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 

 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 

 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 

2 Mass of Water in kg/m3 138 

3 Mass of Fine Aggregate in kg/m3 751 

4 Mass of Coarse Aggregate in kg/m3  
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2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular 
cross section in concrete structure. Various diameters of Fe 500 grade steel 
bars like 8 mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 
mm were used in this construction. 

 

 
 

2.4 REINFORCEMENT   

TERMINOLOGY USED REINFORCEMENT      
 2.4.1 BAR-BENDING: Bar-Bending Schedule is the schedule of 
reinforcement bars prepared in advance before cutting and bending of rebar. 
This schedule contains all details of size, shape and 
be cut. It is used to measure the quantity of steel for total construction. 
 

2.4.2  CHAIRS: Chairs are provided to keep main reinforcement in 
position. In many constructions moving of men & loads are heavy to 
construct reinforcement. So, to avoid the bending of reinforcement we keep 
these Chairs. 

 

 
Chairs 
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2.4.3 STIRRUPS: These are provided to keep main reinforcement in 
position and to avoid bending in main reinforcement. Both ends should be 
hooked more than  1350. 
 

 
 

 
Stirrups 

 

 

 

 

 

 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 
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2.4.4 COVER BLOCKS: The blocks which are provided for to prevent 
exposing of reinforcement to outside. These are divided blocks between 
reinforcement and Shuttering. 
 

 

 2.4.5 FLY ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   
specifically masonry units, containing class C or class F flyash and water. 
Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam 
bath, then toughened with an air entrainment agent, the bricks last for more 
than 100 freeze-thaw cycles. Owing to the high concentration of calcium 
oxide in class C_flyash, the brick is described as "self-cementing". The 
manufacturing method saves energy, reduces mercury pollution, and costs 
20% less than traditional clay brick manufacturing. 

 
 

Fly ash Brick 
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In this construction Fly ash bricks were used. By using these bricks 
we can reduce the dead-load on the structure due to less weight, The 
building has got the GRIHA(Green Building concept) rating for using the 
fly ash bricks The minimum crushing value of Fly ash bricks is 3.5 
N/mm2.Sizes of Fly ash bricks: 230mmx110mmx70mm and the cost is Rs 
6000 per 1000 nos.. 

2.4.6 MESH: It is used to avoid the cracks between columns, walls and beams. 

3.  STRUCTURAL  COMPONENTS  OF  A BUILDING 

 

3. 1 FOOTING 

 A concrete   support  under the foundation   that rest in  solid  ground  
and is wider the  structure  supported. 
 

Types of footings. 

1) Isolated  footings 

2) Combined footings 

3) Mat and  raft foundation 

4) Pile foundation 

 

3.1.1. Isolated   footings: 

 Footing which  are provided  under each  column  independently  are 
called  as  isolated  footings. They  are usually  square,  rectangle  or circular  
in section.  Footing  is laid  on  PCC.  Before laying  PCC termite control  is  
done to restrict  th e termites  to damage  the footing.  These footings  are most  
economical  when  compared  with the other kind of  footings, there kind of 
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footings are  provided where  the  oil  bearing  capacity is generally high.  
Isolated  footings  comprise  of a thick slab  which may be  flat or  stepped  or 
sloped. 

 

 

 

Isolated  footing 

 

3.1.2. Combined  footing : 

A footing  which has more than  one column is called  as combined  footing.  
This kind  of  footing  is adopted  when there is a limited  space.  Due to  a 
lack of space  we cannot  cast individual  footing. Therefore footing are 
combined  in one footing. 

 



 
 
 
   
                                        
                                      

19  

 

Combined  footing 

 

3.1.3. Raft or Mat  footing : 

When the column  loads  are heavy  or the safe  bearing  capacity of soil is 
very  low,  the required  footing  are become  very large.  As mentioned  this 
footing  is in shallow  foundation.  So in  order to spread the load   over large  
area with less  depth then we have to increase the  footing  area.  If we increase 
footing  area,  the footing  are overlapped  each  other instead  of providing 
each footing  on each  footing providing  each coloum all columns  are  placed 
in  common  footing. A raft  or  mat footing  is  a solid  reinforced concrete 
slab covering  entire area  beneath  the structure and supporting  all the  
columns.  

 

3.1.4. Pile footing : 

A pile is a long  vertical   load  transferring  member  composed of  either  
timber,  steel  or  concrete. In pile  foundations,  a number  of piles  are driven  
in the base of structure.  They  are constructed  where excessive  settlement  is 
to be eliminated and where he load  is to be transferred  through  soft  soil  
bearing  capacity is  sufficient.  
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3.2. PLINTH BEAM 

 It is the  first  beam  frame work  constructed  in the skeletal  structure . 

The  void between  the foundation  and the  plinth  level  filled  with compacted  

soil. 

 

3.3. COLUMN : 

A Column  or pillar in architecture and  structural  engineering  is  a structural  
element that  transmits,  through  compression, the  weight of the structure  
above  to other structure  elements  below.  In other words,  a column is a  
compression  member,  The term column  applies.  Especially to  a  large  
round  support  (the  shaft  of the column) with a capital  and a base  or  pedestal  
and made  of stone,  or appearing to be so. A small wooden  or metal  support  
is  typically  called  a post,  and  supports with   a rectangular  or other  non-
round  section aare  usually  called  piers. 

 

3.4 PLUMB  LINE TEST FOR COLUMN ; 

The most  common  method  adopted  and also the most  easiest  one that  you 
can  adopt  on the site and instantly  find  out the  vertical  alignment  of any  
type  of column is  the plumb  Bob  method. 

For this  you have  place the plumb  on any  side at the  top of the  column, 
and observe the  status of Bob, neither  it should be  lying  on the column  not 
it should  be hanging like  a pendulum,  it  should just  touch the column  
boundary. 

 

Repeat  the same  procedure  on the  adjacent  side of the  column.  
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3.5 BEAMS: 

Beam  is a structural  element  that  primarily  resists  loads  applied  laterally  
to 
effect  of all the forces  acting o n the  beam is to  produce  shear  forces and 
bending moments  within  the  beam,  that in turn induce  internal  stresses,  
strains  and deflection  of the  beam.  Beams  are  characterized  by their  
manner of support, profile (shape of  cross-section), length,  and their material. 

 

Checks  to do for  beams : 

The support  are  properly  fixed  and  anchored  to prevent  movement  during  
casting. 

Whether the shutting  water tight. 

The depth and  width of the beam  and slabs  are as  per the drawings. 

Whether  shutter  oil is  applied  to all the surfaces  in touch  with concrete  so 
that  concrete  is not chipped  off while  removing  the shuttering. 

 

3.6 SLABS: 

Slabs  are conducted  to   provide  flat  surfaces,  usually  horizontal,  in 
building  floors,  roofs,  bridges,  and other types  or  structures.  The slab   
may be supported  by walls,  by reinforced concrete beams  usually  cast  
monolithically  with the slab, by structural  steel beams,  by columns,  or by 
the ground.  Slabs  are  classified  into 16 types. 

 

Different  Types  of  concrete  slabs  in construction : 

There are  16 different types  of  slabs  in constructions,  Some of them  are 
outdated  and some  of them are frequently  used  everywhere.  In  this  article  

slab.  Below  are the types  of  concrete slabs. 



 
 
 
   
                                        
                                      

22  

Since this is a  lengthy  article,  we  have  created  a table  of contents  below 
for  easy navigation . 

 

3.6.1. FLAT SLAB 

Flat  slab is  a  reinforced  concrete  slab support  directly  by concrete  columns  

Loads  are directly  transferred  to columns.  

 

 

3.6.2. CONVENTIONAL  SLAB : 

The slab  which  is  supported  with Beams  and column is called  conventional  
slab.  In this kind  of slab  the thickness of slab  is small  whereas  depth  of 
beam  is large  and is transferred  to  beam and from beams to columns.  It 
requires  more framework when compared with the flat slab.  And there is no 
need  of  providing  column  caps  in conventional slab.  The thickness of 

concrete  will receive  occasional  heavy  loads,  such as motor  homes  or 
garbage trucks.  Normally it is  square in  shape  and has a length of 4m.  
Reinforcement  is provided  in  conventional slab  and the bars which  are set 
in horizontal  are called  main  reinforcement Bars  and bars which  are set in 
vertical  are called  distributed bars.  These types  are slabs  are used  in 
constructing  floors  of multi  

storeyed building  .   
Based  on length  and breadth  of conventional  slab  is  classified  into two 
types. 

1. One  way  slab 

2. Two  way  slab. 
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1. One  way Slab 

One way slab  is  a slab  in which  is supported  by beams  on the  two opposite  
sides  to carry  the load  along one  direction.  The load  along one  direction. 
The ratio  of longer  span(1) to  shorter span (b) is equal  or greater  than  2,  
considered  as One way slab because  this slab  will bend  in one direction 
along  its  shorter  span. 

One way  slab  and two way  slab  equation 

 

In general  length  of slab  is  4m.  But in one  way  slab  one side  length  is  
4m  and  other side  length  is more than 4m. 

 

2. Two way slab 

Two way  slab is  a slab  supported  by beams on all the four  sides  and  the 
loads  are carried  by the supports  along both  directions,  it is known  as two 
way  slab.  In two  way slab,  the ratio  of longer  span (1) to  shorter  span (b) 
is less than  2.  The slabs  are likely  to  bend  along  the  two spans in this load 
in  transferred  in both  the  directions  to the four  supporting  edges  and hence  
distribution  reinforcement  is provided  in both  the  directions.  
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3.7. FORM WORK: 

Distribution  bars a re  provided  at  both  the  ends in  two  ways  slab.  To 
resist  the formation  of  stresses.  Is temporary  or permanent  moulds  into  
which  concrete  or  similar  materials  are poured. In the context of concrete  
constructions,  the framework support  the  shuttering  moulds.  

 

 

Formwork  and concrete  from  types  : 

 Formwork comes in several  types : 

 Traditional timber  formwork. 

 Engineered  formswork system 

 RE-usable  plastic  formwork 

 Permanent  insulated  formwork 

 Flexible  formwork 

 Engineered  formwork and the applications 

 Re-usable  plastic formwork. 

 Permanent  insulated  formwork 

 Stay in-place structural  formwork system. 

 

3.8 SHUTTERING: 

Form work  is the term  used  for temporary  timber,  plywood,  metal  oe other 
material used  to provide  support  to wet concrete  mix till it gets  strength  of 
self  support.  It provides  supports  to horizontal, vertical and inclined  surface  
or  also  provides  support  to  cast  concrete  according  to  required  shape  
and size.  The form work also  produce  desired  finish concrete surface. 

 



 
 
 
   
                                        
                                      

25  

Shutting  or  form work should be strong  enough  to support  the weight  of 
wet   concrete  mix and pressure for placing  and compacting  concrete inside  
or on the  top  of form work / shuttering. It should be  rigid to prevent  any 
deflection  in surface  after laying  cement concrete and be also  sufficient  
tight to prevent  loss of  water  and mortar   form  cement concrete.  Shuttering  
should  be easy  in handling,  erection  and easy  to remove  when cement  
concrete  is sufficient  hard.  Steel  plates  for steel  shuttering. 

Generally  there are  three  types of shuttering. 

1. Steel shuttering 

2. Wooden  plans  shuttering 

3. Temporary  Brick  masonry shuttering 

4. Steel shuttering. 

 

For a strong, ductile  and durable  construction the  reinforcement  needs  to  
have the  following  properties  at least. 

 

 High relative  strength 

 High toleration  of tensile  strain 

 Good bond  to the  concrete , irrespective  f PH, moisture  , and similar  
factor 

 Thermal compatibility,  not causing  unacceptable  stresses in response  to 
changing temperatures 

 Durability in the  concrete  environment of corrosion or sustained stress for 
example. 
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3.9 CURING 

Curing  is the process  in which the concrete  is protected    from loss  of 
moisture  and kept  within  a  reasonable   temperature range. The result  of 
this process is increased  strength  and  deceased  permeability. Curing  is also 
a key  player  in  mitigating  cracks in the concrete.  Which severely  impacts  
durability. The Indian  standard  is 456  2000 recommends  that curing  
duration  of concrete  must be at least  7 days  in case of  ordinary  Portland  
cement,  at least  10 days for concrete with  mineral  admixtures  or blended  
cements  are cements  are used.  It also  recommends  that the curing  duration  
should be less  than 10days for concrete  exposed to  dry and  hot weather  
conditions  and 14 days  for concrete  with mineral  admixtures  or blended  
cement  in hot and dry  weather.  
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4. MACHINES USED IN CONSTRUCTION 

 

4.1 BHOOM PLACER 

 
This is used to transfer Ready Mix Concrete in upward direction. It is 

very useful in site to transfer Concrete easily to top floor or where 
construction is going on. It consists of long pipe to carry concrete. A 
concrete pump is a machine used for transferring liquid concrete by 
pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units 
are on semi-trailers. It is known as a boom concrete pump because it uses a 
remote-controlled articulating robotic arm (called a boom) to place concrete 
accurately. Boom pumps are used on most of the larger construction 
projects as they are capable of pumping at very high volumes and because 
of the labour saving nature of the placing boom. They are a revolutionary 
alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck 
or placed on a trailer, and it is commonly referred to as a line pump or 
trailer- mounted  concrete  pump.   This   pump   requires steel or flexible 
concrete  placinghoses to be manually attached to the outlet of the machine. 
Those hoses are linked together and lead to wherever the concrete needs to 
be placed. Line pumps normally pump concrete at lower volumes than 
boom pumps and are used for smaller volume concrete placing applications 
such as swimming pools, sidewalks, and single family home concrete slabs 
and most groundslabs. 

There are also skidmounted and rail mounted concrete pumps, but 
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these are uncommon and only used on specialized jobsites such as mines 
and tunnels. 

 

 
 

4.2 INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol 
engine. Internal vibrators shall be kept constantly moving in the concrete 
and shall be applied at points uniformly placed not further apart than the 
radius over which the vibrator is visibly effective. Change the location of 
vibrator frequently to distribute equally and compacting the concrete 
throughout the area. 
 
 
 

Vibrator: 
 

The vibration shall be such that the concrete becomes uniformly 
plastic and there shall be at least 200 seconds of vibration per square meter 
of surface of each layers of concrete, computed on the basis of visibly 
affected radius and taking overlap into consideration. 

Vibrators are used in many different industrial applications both as 
components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the 
food, pharmaceutical, and chemical industries to move and position bulk 
material or small component parts. 
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4.3 WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over 
comparatively longer and also shorter distance. The capacity of the bucket 
should preferably be in multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 
for one or two bags normal mix. It is not only for concrete, but also for 
bricks, aggregates etc. 
 

4.4 EARTH EXCAVATOR (JCB) 

 

Used for excavation of sub soil. 

 

 

 

EXCAVATOR(JCB) 

 

4.5 TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 
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Construction Sites.             
 

. 

               5 . TOOLS USED IN CONSTRUCTION 

 

         

   5.1  TROWEL                    

for gathering and spreading mortar, and for rough cutting some kinds of 
brick. Available in a wide range of shapes, sizes and thickness of steel with 
the length of blade from 230 mm to 330 mm. A variety of smaller trowels 
are used repairing old mortar joints and scraping off excess mortar. 
 

 

Trowel 

 

5.2 MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, 
stretched between two corners of the wall. A mason's line will help to build 
walls without bulges orhollows. 
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         5.3  STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if 
it is 90 degrees then than wall is fit and allow to further construction if not 
90 degrees then that wall is not fit we should make changes Usually 

andwindows. 

  5.4  PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or 
not. If  
plumb bob touches the wall exactly then construction is ok. It is exactly 
vertical otherwise correction must be done. 
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5.5  SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a 
continuous manner. Load will be received by these plates and transverse to 
the 2/3 and 3/4 Runners .Normally these plates are off two types, they are 
wooden and steel plates and these two types are used based on the load and 
how much load it need to transverse. Wooden plates are cheaper than steel 
plates. 

Formwork (shuttering) in concrete construction is used as a mould for 
a structure in which fresh concrete is poured only to harden subsequently. 
Types of concrete formwork construction depend on formwork material and 
type of structural element. 

Formworks can also be named based on the type of structural 
memberconstruction such as slab formwork for use in slab, beam formwork, 
column formwork for use in beams and columns respectively etc. 

 

The construction of formwork takes time and involves expenditure up 
to 20 to 25% of the cost of the structure or even more. Design of these 
temporary structures is made to economic expenditure. The operation of 
removing the formwork is known as stripping. Stripped formwork can be 
reused. Reusable forms are known as panel forms and non-usable are called 
stationary forms. 

 

 is the most common material used for formwork. The disadvantage with 
timber formwork is that it will warp, swell and shrink. Application of water 
impermeable cost to the surface of wood mitigates these defects. 
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Shutter Plates 

 

5.6 TIMBER FORMWORK: 
Timber for formwork should satisfy the following 

requirement: It should be 
 

1. well-seasoned 

2. light inweight 
 

3. easily workable with nails withoutsplitting 
 

4. free from looseknots 
 

Timber used for shuttering for exposed concrete work should have 
smooth and even surface on all faces which come in contact with 
concrete. 
 

Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 
25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 

 

5.7 PLYWOOD FORMWORK 

Resin bonded plywood sheets are attached to timber frames to make 
up panels of required sizes. The cost of plywood formwork compares 
favorably with that of timber shuttering and it may even prove cheaper in 
certain cases in view of the following considerations: 
 

1. It is possible to have smooth finish in which case on cost in surface 
finishing is there. 

2. By use of large size panels it is possible to effect saving in the labour 
cost of fixing anddismantling. 

3. Number of reuses is more as compared with timber shuttering. For 
estimation purpose, number of reuses can be taken as 20 to25. 
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                                                ply wood form work 

 

5.8.  STEEL FORMWORK 

This consists of panels fabricated out of thin steel plates stiffened 
along the edges by small steel angles. The panel units can be held together 
through the use of suitable clamps or bolts and nuts. The panels can be 
fabricated in large number in any desired modular shape or size. Steel 
forms are largely used in large projects or in situation where large number 
reuses of the shuttering is possible. This type of shuttering is considered 
most suitable for circular or curved structures. 
 
5.9 PROP JACKS 
 

The props used for steel and wooden form-work are specially made to 
adjust the height of the prop as per the requirement. These props can be 
used to accommodate the variation in the height of beams, Slabs and all 
RCC members. It is especially used for heavy load bearing capacity. It is 
very simple in operation, time and labor saving. They are using two types 
of prop jacks 3m and 4m 
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Prop Jacks
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6. QUALITY CONTROL LABORATORY 

 

1. Cement Consistencytest 
 

2. Initial and Final Setting timetest 
 

3. Compressive Strength of Concrete Cubetest 
 

4. Brick Strength and Dimensions 
 

 
 
6.1 CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm 
diameter and 50 mm length to penetrate to a depth of 33-35 mm from top 
of the mould. Then only it is useful inconstruction. 

6.2. INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the 
cement and cement starts losing its plasticity. And Final Setting Time 
means time period between the moments the water is added to the cement 
to the time at which paste has completely lost its plasticity. 

Approximate setting time of various types of 
cements: OPC 30 min 10 hrs. 
Rapid Hardening 5 min 30 min 
Quick setting 1 hr. 10hrs. 
High alumina 2 hrs.6hrs   
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OPC: Most common cement used in general concrete constructions. It is 
used in reinforced concrete buildings, bridges, pavements where the soil 
conditions are normal. 
 
 

6.2.1.  Rapid Hardening Cement:  

It gains strength more quickly than OPC, though the final strength is slightly 
higher than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 
 

6.2.2. Quickly Setting Cement:  

It is manufactured by adding of small percentage of AluminateSulphate& 
finely grinded with cement and the small percentage of gypsum. It is used 
in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining 
bauxite and ordinary lime. It is used in Chemical industries, not used in 
mass construction. 
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6.3. COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under 
gradually applied load, a solid material can sustain without fracture. In 
M15, M20, M25, M30 etc., for example in M25, 25 refers compressive 
strength in N/mm2. 

 
 
 
 
 

Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 

 

6.5. BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brickis3.5N/ ....... If it is less than3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in 
the construction is 230mmx110mmx70mm and its shape should be purely 
rectangular with sharp edges. 
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CONCLUSION: 

 It was  wonderful  learning  experience  at  Jaya Bheri Constructions for 
4 weeks  internship at Vijayawada. 

 I got  experience  about dealing  the  workers in site 

 I know  the shuttering  & de-shuttering of  Columns  and cantering  the 
slabs. 

 I hope this experience will surely  help in my future and also in shaping 
my  carrier. 
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CHAPTER  1 
 

INTRODUCTION:
Established three decades ago, KMV has project offices in Andhra Pradesh, Karnataka, 

Madhya Pradesh, Tamil Nadu, Orissa and Rajasthan. Our professional team of Board of 

Directors is well complemented by a highly qualified, professional staff of more than 400 

associates to deliver the best in the industry. At KMV Projects Ltd., we lay emphasis on client 

satisfaction, quality-based management and a culture of progressive development within the 

company for sustainable success in all our projects. Our completed and on-going projects cover 

a diverse spectrum of industrial sectors. Our construction projects include health centers and 

hospitals, residential quarters, office buildings, schools, engineering colleges, guest houses and 

training centers. We have also built rehabilitation housing and dwelling units for people 

affected by earthquake in Gujarat and tsunami in Tamil Nadu. 

 
OUR CORE VALUES: 

 Commitment and Integrity 

 Excellence and Quality 

 Innovation and Creativity 

 Respect for People and the Environment 

 Punctuality 

 Safety and Security 

 and 

construction and we believe in striving in the present to continuously improve our performance. 

The saga of growth & excellence continues. We achieve innovation by coupling inspiring 

creativity with knowledge from practice and experience. We deploy science and technology 

imaginatively with equal respect for people and the environment. We complete and deliver all 

our projects within the client specified deadline, without compromising on quality. 

We ensure safety and security for our staff and the general public. 



 OUR VISION & MISSION:

 VISION:

Leadership in the business and be an Organization of repute for encouraging 

 

 MISSION:

Adopt modern engineering practices for safe and healthy work environment. 

Encourage innovation, up gradation of knowledge, professionalism of 

employees as part of Contribute to neighborhood 

development assuming at every legitimate 

opportunity. 

 PROJECT DETAILS:
 

URBAN HOUSING 
 

 Andhra   Pradesh Township   & Infrastructure Development Corporation 

(APTIDCO)

 Proposed unit typologies:

 Type  I : 300 Sq. ft SBA 

 Type  II : 365 Sq. ft. SBA 

 Type  III : 430 Sq. ft. SBA 

 Proposed housing development:
 

Model G+3 model for all locations 
 

 Proposed project completion:
 

15 months (for all sanctioned houses) 
 

 No of blocks:
 106 blocks (for phase 1) 
 430 sqft-82 blocks 

 365 sqft-13blocks 

 300sqft-11blocks 
 For each block 32 flats 
 Total area-76.7 acres (for phase 1) 

 Estimated cost-300crores (for phase 1) 



 
 
 
 

SALIENT FEATURES OF DWELLING UNIT 
 

 
 

 
Fig1: SITE PLAN 



Vitrified tile flooring, ceramic flooring, 2-track windows, emulsion paints 

Tender called for 1,20,826 houses 

 Shear wall Technology (Monolithic Concrete construction)- Adopted.

 Physical Infrastructure proposed

 Internal Roads 

 External Water supply 

 External electrification 

 External sewerage net work 

 Storm water drains 

 Street Lighting with LED 4 

 Social Infrastructure proposed

 Commercial space 

 Community Hall, 

 Primary School & Anganwadi Centre, 

 Primary Health Centre, 

 Parks and Playgrounds etc. 

 Both physical and social infrastructure - not included in estimate

 Separate Tender proposed - for all the locations as per requirement.
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TECHNOLOGY ADOPTED  HIGHLIGHTS 

 
Shear-Wall Technology (Monolithic): 

 
 Most reliable, known and proven among all approved technologies of construction By 

BMTPC (Building Materials and Technology Promotion Council, Ministry of Housing 

and Urban Poverty Alleviation, GoI 

 Single LARGEST new Construction Technology adoption in Housing sector ever adopted 

in India 

 First of its kind, adoption of Shear wall technology (Monolithic) in Houses constructed for 

EWS (Economically Weaker Sections) ever adopted in any developing country of the 

world 

  Opening and bringing fastest construction Technologies in to the area of Construction 

sector in the State will lead to shift towards Technology oriented construction activities in 

both public and private sectors in- turn adds Gross Value Addition to the State GDP 

 
 

SHEARWALL TECHNOLOGY (MONOLITHIC) - ADVANTAGES: 

 Pre-Engineering & customized structure 

 Reduction of Foundation loading. 

 Superior and safer than conventional technology and many other modern technologies 

 Stronger than conventional technology 

 Rapid construction and early delivery houses to people (One floor for every week) 

 Durability factor (Durable and reliable structures) 

 Disaster resistant  (Providing Disaster resistant structures in Coastal Districts of A.P 

is required as safety is paramount) 

 Environmentally friendly - less pollution effects on public 

 Increased carpet area due to compact and thin walls 

 Finishes like high end due to monolithic construction and provision of superior 

specifications such as Vitrified flooring, 2-Track Windows, Emulsion paints etc. 

 No dependency on brick manufacturing and avoid delays as well as pollution 

 Easy in handling with Minimum Labour 



 No Plastering is required 

 Earthquake Resistance structure 
 
 
 
 

 
 
 

Fig2: MIVON SHUTTERING 



THE DIFFERENCE BETWEEN A SHEAR WALL AND A BEARING WALL: 

A shear wall is a wall that is structurally designed to take the load that acts laterally (shear) in 

a building structure as well as assisting in supporting the building elements around it such as 

beams, girders, and anything attached to those elements. Shear walls take lateral loads, placed 

on it by the building itself, as well as the lateral loads experienced if and when wind hits the 

 

 
Bearing walls are just that, bearing the weight of elements (beams, girders, building 

components) attached to it. These walls are generally placed in areas that shear will not be 

 

 
 
 
 
 

 



 



 

 MIVAN SHUTTERING:
 
 

 
 

 GUDIVADA TENDERS:
 

 Soils are of Black Cotton soils at Gudivada

 Cost of foundation is high due to weak soils.

 Cost of foundation will be high if S+5 proposed

 On an average, Rs.300 more per sq. ft for G+5 than G+3

 Cost of Units will increase Rs. 90,000 for 300 sq. ft, Rs.1,10,000 for 365 Sq. ft and 

Rs.1,30,000 for 430 sq. ft

 Approximately 20% increase in cost over G+3

 Project cost will increase about Rs. 230-280 Crores for S+5 than G+3

 G+ 3 model is adopted
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MATERIALS USED: 

Concrete is widely used in domestic, commercial, recreational, rural and educational 

construction. Communities around the world rely on concrete as a safe, strong and 

simple building material. It is used in all types of construction; from domestic work to 

multi-storey office blocks and shopping complexes. Despite the common usage of 

concrete, few people are aware of considerations involved in designing strong, durable, 

high quality concrete. There are mainly 3 types: 

1. Cement 
2. Sand 
3. Aggregate 
4. Water 

 
1. CEMENT: 

A cement is a binder, a substance that sets and hardens independently, and can 

used the term caementiciumto describe masonry resembling modern concrete 

that was made from crushed rock with the burnt lime as binder. The volcanic 

ash and pulverized brick additives that were added to the burnt lime to obtain a 

hydraulic binder were later referred to as cementum, cementum, cement. 

Cements used in construction can be characterized as being either hydraulic or 

non-hydraulic. Hydraulic cement (e.g., Portland cement) harden because of 

hydration, a chemical reaction between the anhydrous cement powder and 

water. Thus, they can harden underwater or when constantly exposed to wet 

weather. 

Types of cements 
 

(a) Portland cement: 
 

Portland cement is by far the most common type of cement in general use around the 

world. This cement is made by heating limestone (calcium carbonate) with small 

quantities of othe

calcination, Whereby a molecule of carbon dioxide is liberated from the calcium 



carbonate to form calcium oxide, or quicklime, which is then blended with the other 

materials that have been included in the mix. The resulting hard substance called 

as OPC). Portland cement is a basic ingredient of concrete, mortar and most non- 

specialty grout. The most common use for Portland cement is in the production of 

concrete. Concrete is a composite material consisting of aggregate (gravel and sand), 

cement and water. As a construction material, concrete can be cast in almost any shape 

desired, and once hardened can become a structural (load bearing) element. Portland 

cement may be grey or white. 

(b) Portland fly ash cement: 
 

It contains up to 35% fly ash. The fly ash is pozzolanic, so that ultimate strength is 

maintained. Because fly ash addition allows a lower concrete water content, early 

strength can also be maintained. Where good quality cheap fly ash is available, this can 

be an economic alternative to ordinary Portland cement. 

(c) Portland pozzolana cement: 
 

It includes fly ash cement since fly ash is a pozzolana, but also includes cements made 

from other natural or artificial pozzolana. In countries where volcanic ashes are 

available. 

(d) Portland silica fume cement: 
 

Addition of silica fume can yield exceptionally high strengths, and cement containing 

5-20% silica fume are occasionally produced. However, silica fume is more usually 

added to Portland cement at the concrete mix cement. 

2. SAND: 
 

Sand is a naturally occurring granular material composed of finely divided rock and 

mineral particles. The composition of sand is highly variable, depending on the 

local rock sources and conditions, but the most common constituent of sand in land 

continental settings and non-tropical coastal settings is silica (silicon dioxide or 

SiO2), usually in the form of quartz. 



The second most common type of sand is calcium carbonate, for example aragonite 

which has mostly been created. Over the past half billion years, by various forms of 

life, like coral and shellfish. It is for example the primary form of sand apparent in 

areas where reefs have dominated the ecosystem for millions of years like the 

Caribbean. 

3. AGGREGATES: 
 

Aggregates are inert granular materials such as sand, gravel or crushed stone that, 

along with water and Portland cement, are an essential ingredient in concrete. For a 

good concrete mix, aggregates need to be clean, hard, strong particles free of 

absorbed chemicals or coatings of clay and other fine materials that could cause the 

deterioration of concrete. Aggregates which account for 60 to 75 percent of the 

volume of concrete are divided into two distinct categories: 

i. Fine Aggregates 

ii. Coarse Aggregates 

i. Fine Aggregates: 

Generally, consist of natural sand or crushed stone with most particles passing 

through a 3/8  inch (9.5mm) sieve. 

ii. Coarse Aggregates: 

Any particles greater than 0.19 inch (4.75 mm), but generally range between 3/8 

and 1.5 inches (9.5 mm to 37.5 mm) in diameter. 

4. WATER: 

Portable water is used for mixing and curing of concrete. It should be free from 

harmful matter like salt, acid, oil etc., generally used water is from local water 

sources from economic view. 



CHAPTER-4 
 

OBSERVATIONS: 
 Levelling:

Levelling (British English) or levelling (American English; see spelling differences) is 

a branch of surveying, the object of which is to 

1. Find the elevation of a given point with respect to the given or assumed datum. 

2. Establish a point at a  given  elevation  with  respect  to  the  given  or  

assumed datum. 

 Automatic level:

Automatic levels make use of a compensator that ensures that the line of sight remains 

horizontal once the operator has roughly leveled the instrument (to within maybe 0.05 

degree). The surveyor sets the instrument up quickly and doesn't have to relevel it  

carefully each time he sights on a rod on another point. It also reduces the effect of 

minor settling of the tripod to the actual amount of motion instead of leveraging the tilt 

over the sight distance. Three level screws are used to level the instrument. 

 
1. Gun sight 

2. Circular level (pond bubble) 

3. Leveling Screw 

4. Base Plate 

5. Objective Lens 

6. Focusing Knob 

7. Horizontal fine motion screw 

8. Horizontal circle window 

9. Horizontal circle setting ring 

10.Reticle adjusting screw cover 

11.Eyepiece 

 Setting up an automatic level: Set up the tripod at just above chest height. Make 

sure it is stable, and mount the level on the top. Adjust the leveling screws until the 

pond bubble is centralized. As long as the pond bubble is central, the automatic 

compensators are able to finely level the instrument. To ensure this is the case, whilst 

looking through the scope, gently tap the level. The view will waver for a few moments



before steadying. If this does not happen, the instrument is not level enough for the 

compensators to cope, and needs adjustment. 

 Sighting:

Sight towards the staff using the gun sight. Look through the eyepiece and focus the 

reticle by gradually turning the reticle focusing ring anti-clockwise. Turn the focusing 

knob to focus on the staff. Turn the fine motion screw to center the staff in the field of 

view. Turn the focusing knob to eliminate parallax between the staff and reticle. 

 Reading the staff:

meters to one decimal) the height of the bottom of what appears to be a stylized

mark.

To read the staff, take the number shown below the reticle. Count the number of whole 

10mm increments between the whole number and the reticle. Then estimate the number 

of mm between the last whole 10mm block and the Centre of the reticle. 

The person holding the staff should endeavor to hold it as straight as possible. The 

leveler can easily see if it is tilted to the left or right, and should correct the staff-holder. 

However, it cannot easily be seen that the staff is tilted towards or away from the 

leveler. In order to combat this possible source of error, the staff should be slowly 

rocked towards and away from the leveler. When viewing the staff, the reading will 

thus vary between a high and low point. The correct reading is the lowest value. Digital 

levels electronically read a bar-coded scale on the staff. These instruments usually 

include data recording capability. The automation removes the requirement for the 

operator to read a scale and write down the value, and so reduces blunders. It may also 

compute and apply refraction and curvature correction. 



 METHODS OF LEVELLING:
 

 Height of instrument method
 

 Rise and fall method
 

 FORMULAE:

 H.I = R.L + B.S

 R.L = H.I  F.S (or) I.S
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 TYPE OF FOUNDATION

 PILE FOUNDATION: 

A pile is basically a long cylinder of a strong material such as concrete that is 

pushed into the ground to act as a steady support for structures built on top of it. 

Pile foundations are used in the following situations: 

 
1. When there is a layer of weak soil at the surface. This layer cannot support the 

weight of the building, so the loads of the building have to bypass this layer and be 

transferred to the layer of stronger soil or rock that is below the weak layer. 

2. When a building has very heavy, concentrated loads, such as in a high-rise structure, 

bridge, or water tank. 

3. Pile foundations are capable of taking higher loads 

4. Piles can be either cast-in-place or precast driven piles. 

Cast-in-place piles are made in the following steps: 

 
 hammer a thin-walled steel tube into the ground 
 remove all earth left inside the tube 
 lower a steel reinforcement cage into the tube 
 cast the pile by pouring wet concrete into the tube 

 
The thin walled steel tube is called the casing, and only serves to form a secure mould 

for casting concrete that is free from earth and debris. It has no structural role to play 

after the casting than spread footings. Soils are highly cohesive, meaning that if one 

drills a hole into the soil that is say 1 foot wide by 50 feet deep, then the soil holds the 

shape of the hole and does not collapse into the hole and block it. If such soil is present 

at the site, then one does not need to leave a casing in place: one can use the casing to 

drill the hole for the pile, and then remove it, and then cast the pile in place. This saves 

costs as the same casing tube can be used to drill holes for all the piles. 



 
 

Precast Driven Piles are first cast at ground level and then hammered or driven into the 

ground using a pile driver. This is a machine that holds the pile perfectly vertical, and then 

hammers it into the ground blow by blow. Each blow is struck by lifting a heavy weight and 

dropping it on the top of the pile - the pile is temporarily covered with a steel cap to prevent it 

from disintegrating. The pile driver thus performs two functions - first, it acts as a crane, and 

lifts the pile from a horizontal position on the ground and rotates it into the correct vertical 

position, and second, it hammers the pile down into the ground. 

 NUMBER OF PILES:
 For 430 sq. ft  32

 For 365 sq. ft  28

 For 300 sq. ft  26

 Each pile diameter  400mm

 Length of each pile  20m

 REINFORCEMENT DETAILS:
 

Helical reinforcement 
 

 Main bars  6 bars with 12mm diameter 



 Stirrups of 8 mm diameter with 200mm center to center
 
 

 GRADE OF CONCRETE:
 

M30  Grade concrete 

 Sub structure details: 

 PCC bottom - 4.042 

 PCC top - 4.092 

 Plinth beam top - 4.542 

 Amount of concrete - 8.63m3 

 Thickness - 50mm 
 
 
 

 
 

 Plinth beam reinforcement details:

 Main bars - 12mm 

 Extra bars - 10,16mm 

 Stirrups - 8mm 



 Amount of concrete - 66.5m2 

 Steel - 5.72MT 
 
 

 

 Super structure details:

 Grid slab - 5.82

 Floor finish - 5.912

 Amount concrete - 34.5m3

 Steel - 1.07MT

 Grid slab reinforcement - 8mm bars 200mm spacing

 Thickness - 100mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 Shear wall details: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thickness -120mm 
 

 reinforcement: main bars - 10mm dia 

 extra bars - 12mm at corners 

 spacing - vertical rods 150mm 

 spacing - horizontal rods 250mm 

 trimmer bars - 2 bars of 10mm dia,600mm length near doors 

and windows 

 Dimensions: 

 Block dimensions : 430 sq. ft   - 24.1*15.32m2 

365sq.ft - 23.18*12.57m2 

300sq.ft - 21.74*11.3m2 

 Room dimensions : bed room - 2500*3000mm2 

Kitchen - 1380*2200mm2 

Living room - 2600*3000mm2 

 Room dimensions : Toilet - 1100*1650mm2 

Balcony - 1380*800mm2 

Window - 910*1220mm2 

Door - 910*2050mm 



Slab reinforcement detail: 
 

 8,10mm bars are used 

 Alternate straight and crank rods are used. 

 Crank is made at 45 degrees 

 Spacing is 200mm*200mm centre to centre. 
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 Quality control laboratory:
 

The following tests are conducted to check the quality of building materials: 
 

 Compression Testing Machine (CTM)

 Sieve analysis

 Flakiness

 Elongation

 Crushing value test

 Specific gravity
 

Compressive strength of concrete cube test provides an idea about all the characteristics of 

concrete. By this single test one judge that whether Concreting has been done properly or not. 

Concrete compressive strength for general construction varies from 15 MPa (2200 psi) to 30 

MPa (4400 psi) and higher in commercial and industrial structures. 

 
Procedure: Compressive Strength Test of Concrete Cubes 

 
For cube test two types of specimens either cubes of 15cm X 15cm X 15cm or 10cm X 10cm 

x 10cm depending upon the size of aggregate are used. For most of the works cubical moulds 

of size 15cm x 15cm x 15cm are commonly used. 

 
 
 
 
 



This concrete is poured in the mould and tempered properly so as not to have any voids. After 

24 hours these moulds are removed and test specimens are put in water for curing. The top 

surface of these specimen should be made even and smooth. This is done by putting cement 

paste and spreading smoothly on whole area of specimen. 

These specimens are tested by compression testing machine after 7 days curing or 28 days 

curing. Load should be applied gradually at the rate of 140 kg/cm2 per minute till the 

Specimens fails. Load at the failure divided by area of specimen gives the compressive strength 

of concrete. 

 

 
Following are the procedure for testing Compressive strength of Concrete Cubes 

 Apparatus for Concrete Cube Test

 Compression testing machine
 

 Specimen:

 6 cubes of 15 cm size Mix.

 
 M15 or above Mixing of Concrete for Cube Test

 
 Mix the concrete either by hand or in a laboratory batch mixer



 

 Theory of Flakiness Index and Elongation Index Tests:

The particle shape of aggregates is determined by the percentages of flaky and 

elongated particles contained in it. For base course and construction of bituminous and 

cement concrete types, the presence of flaky and elongated particles are considered 

undesirable as these cause inherent weakness with possibilities of breaking down under 

heavy loads. 

 
The Flakiness index of aggregates is the percentage by weight of particles whose least 

dimension (thickness) is less than three- fifths (0.6times) of their mean dimension. This 

test is not applicable to sizes smaller than 6.3mm. 

 
The Elongation index of an aggregate is the percentage by weight of particles whose 

greatest dimension (length) is greater than nine-fifths (1.8times) their mean dimension. 

This test is not applicable for sizes smaller than 6.3mm. 

 
 Procedure of Shape Tests on Coarse Aggregates:

 Sieve the sample through the IS sieves (as specified in the table).

 Take a minimum of 200 pieces of each fraction to be tested and weigh them.

 To separate the flaky materials, gauge each fraction for thickness on a thickness 

gauge. The width of the slot used should be of the dimensions specified in column

(4) of the table for the appropriate size of the material. 

 Weigh the flaky material passing the gauge to an accuracy of at least 0.1 per cent 

of the test sample.

 To separate the elongated materials, gauge each fraction for length on a length 

gauge. The width of the slot used should be of the dimensions specified in column

(6) of the table for the appropriate size of the material. 

 Weigh the elongated material retained on the gauge to an accuracy of at least 0.1 

per cent of the test sample.
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CONCLUSION: 

It providing 

households for the people who are economically poor. The company turnover is good and here 

in Gudivada they producing these households with total budget of 600CR. Which can provide 

fast movement of goods and people with safety and economical cost to the user. 

Since this project costing about 50% of the investment, a careful evaluation of the alternatives 

is necessary to make the right choice on a rational basis, which may be comparatively more 

beneficial to the people. The New methodology in construction by using mivon shuttering 

which is very economical as well as strong as compared to other methods of construction. It is 

fastening construction process. 
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ABSTRACT 
 
 

Multi-storey buildings are very commonly seen in cities. Construction 

of such tall buildings are possible only by going to a set of rigidly interconnected 

beams and column. These rigidly interconnected beams and columns of multi- 

storeyed are called Buildings frames. To avoid long distance of travel, cities are 

growing vertically rather than horizontally. In other words, multi-storey buildings 

are preferred in cities .Building law so many cities permits construction of ground 

plus three storey buildings without lifts. 

 
This report provides a summary to my internship practice outcome 

which we gained during our internship period stay in the site of construction. Thus, 

in the first chapter of this report, we have briefly described the Details of the project. 

In the second part, we have discussed the overall internship experience including the 

procedural work flow, the Actual Execution of Construction Procedure. Second 

Chapter Includes Design of plan of building using Auto cad software and then 

followed by Design Procedure for Various Structural Parts. The Last Two Chapters 

Deals with the Brick masonry and challenges and problems in placing of concrete 

followed by Conclusion for the Report. 
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CHAPTER 1 

INTRODUCTION 

1.1 ABOUT THE PROJECT 

The project is a multi-storied residential building. The apartment was aimed to 

attract Middle income group (MIG). It is a six storey building (G+5). The number 

of flats in each floor is 2 in the entire apartment. Each flat consists three bed room, 

a living room and a kitchen (3 BHK) with separate bathroom and toilet. The height 

of each floor is 10ft. The dimensions of all flats were same. The Stilt floor (ground 

floor) was meant for parking facilities as per the building construction guidelines 

provided by authorities. 

1.2 BRIEF SPECIFICATION 

Foundation concrete : Design mix concrete M20 

Foundation : R.C.C. isolated and combined rectangular 

foundation 

Wall : Brick masonry in cement mortar. 

Structure : The complete structure is of RCC frame structure in 

M25 &M20 concrete 

 
 

1.  
NAME OF PROJECT 

MULTISTOREY 

RESIDENTIAL BUILDING 

(G+5) 

2. BUILDING SHRESTA ESTATES 

3. EACH FLAT AREA 1430sft 

4. COMPANY NIES TRAINING CENTRE 

5. LOCATION OF SITE NARASARAOPET 

6. DURATION OF PROJECT 1 YEAR AND 8 MONTHS 

Table1.1. Specifications of project 
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Fig 1.1 3D View of Building 
 
 

RESIDENTIAL BUILDING: In such building sleeping accommodation is 

provided. It includes the living room, bed room, kitchen, hall, toilet and bath room. It 

may be a single storey building or apartments. 



7  

 

Table 1.2. Dimensional detail of each flat 
 

 FLAT-1 FLAT-2 

HALL 4.03m×3.12m 3.35m×3.12m 

LIVING/DINING 4.81m×3.12m 5.47m×3.12m 

BEDROOM-1 

TOILET (attached) 

3.49m×3.05m 

1.52m×1.98m 

3.91m×3.05m 

2.44m×1.22m 

BEDROOM-2 3.59m×3.05m 3.35m×3.05m 

KITCHEN 2.64m×3.12m 2.67m×3.12m 

BALCONY 1.22×6.4 - 

SIT-OUT - 1.22m×3.12 

LOBBY 2.44m WIDE 

LIFT 1.98m×1.6m 

TOTAL AREA 103.8m2 (1117sqft) 103.8m2(1117sqft) 

 

 
Fig1.2. plan of the building 
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CHAPTER 2 

Design of Building plan using Auto-cad software 

AutoCAD is a computer-aided design program you can use to draft plans for a home. 

Based on the area availability we need to fix the Built-up area, and then according to 

the standard room dimensions fix the dimensions of various parts like hall, kitchen, 

Bedroom, balcony etc. 

Once the dimensions were fixe and a sample was layout drawn ,based on the above 

dimensions we can draw the building plan using AutoCAD software (version 

2018).Before drawing the plan we also need to decide the dimensions of doors(main 

doors and other doors),windows(for kitchen and bedrooms) and ventilators(for toilets). 

Steps to draw the plan using AutoCAD:- 

Step1:- Units 

First, we need to open a blank template in the AutoCAD software. and then we need to 

set the units. 

 

Fig 2.1. Selecting Template 
 
 

 To set the units we need to type UN in the command line and press enter. The 

drawing units window will be appeared on the screen. 
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Fig 2.2. Setting up units 
 
 

 Select unit type as architectural, and precision as shown in the above figure (The 

precision is based on the least dimension that we have on the plan). In insertion click 

i  symbol.

 
Step2: -Out line of plan 

 Now, Make a rectangle with the proposed dimensions of building i.e., with a length 

- -

- - another for providing Lift and Staircase.

 Now by using line tool or by typing commands  draw the interior part of building 

which divide the plan into individual rooms Based on their Dimensions.

 Since there are no inclined or oblique lines in the drawing, we can use ortho tool to 

getting rid of entering angles. This tool enables us to draw only perpendicular lines 

by using line option.
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Step3: -Adding Thickness to walls 

  command box 

to Activate offset tool and mention the offset distance i.e., Wall thickness. Remember 

4.5"thick.

  offset.

 To repeat the offset tool again press, enter key2times.

 Trim the intersection portion by using trim tool(Command 
 
 

 

Fig 2.3. Adding Thickness to walls 

Step4: -Placing Doors 

 Before placing doors go to layer properties tool and add some layer to the drawing. 

Because we are drawing different object to make every object distinct from one 

another we need to give each object a new layer.

 We can assign different colors to each layer.

 To place doors in drawing we need to make our own doors beside the plan based on 

its dimension. once the door was made, we need to copy it to its actual location.

 In this plan the Length of the doors are

o -  

o For Remaining doors length 3.0. 
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Fig 2.4. Drawing doors 
 

 To change the orientation of doors use rotate and mirror options.

 Finally place all the doors in their respective positions.
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Fig 2.5.Placing doors 

Step5: -Placing windows and ventilators 

 First give a layer to window and draw the windows aside based on the following 

dimensions

 Window 1: - 

the plan)

 Window 2 and kitchen window: - 

represented in Blue color in the plan)

                   

Fig 2.6. Drawing windows 

 Copy them and place them in the imposition.

 Similar to windows, draw the ventilators with dimensions.

 Length: -
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 Thickness: 
 
 
 

 

Fig 2.7 Drawing ventilators 

 
Fig 2.8. Placing windows and ventilators 

 
 

Step6: -Adding Hatches 

 We can add hatches to our drawing. To add hatches, we need to go to layer and click 

on hatch tool and click on any hatch pattern of your interns.

 Once the pattern was selected select a closed area within the wall to apply the hatch.
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Fig.2.9. Hatching walls 

Step7: -Adding Dimensions 

 Now our plan was almost prepared and we only need to add dimensions and text.

 To add dimensions, go to annotation under dimension tool expand it click on change 

dimension style. And we can make our own dimension style as per our requirement.
 

Fig 2.10. Modify dimension style 

 Click on linear dimension and click on the points to which are giving the dimension      

and before the make sure that the layer changed to corresponding dimension layer.
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Fig.2.11.Giving Dimensions 

 Dimensions to all the rooms with in the inner walls are displayed. 
 
 
 
 

Fig 2.12. Dimensions 
 
 

Step8: -Adding Text 

 Generally, in plan we will mention each room name by words using text tool. 

 First, we need to change the text style and the selected text will be applied to all the 

texts everywhere in drawing. For this go to annotation expand it, and click on text 

style icon. 

 Change the text type to Times New Roman. 

 The size of text should be  
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Fig 2.13. Text style 
 

 Click on apply and add click on text to add text. 
 

Fig.2.14. Giving Text 

 Now, represent doors and windows by their type i.e., with D1, D2, W etc. 
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Fig.2.15. Giving Names to Windows and doors 
 
 

 Now, after giving dimensions to each room and texting them place it in layout view 

and final plot will be displayed. 
 

 
Fig.2.16. Final layout 
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CHAPTER-3 

Design of Structural Elements 
 
 

R.C.C. design of building is being carried out mainly by three methods of design. 

They are namely: 

1. Working stress method 

2. Ultimate load method and 

3. Limit state method. 
 
 

The Limit state method is now is vogue in all government design offices and premier 

private consulting firms. The B.I.S. have published I.S.: 456-2000 incorporating the 

use of the Limit state method of design. The designer should therefore get well versed 

with the theory of Limit state method. 

 
Working Stress Method: In this method the design is based on the working load and 

the criterion for the strength of the structure is its capacity to sustain the loads and 

forces imposed on it. 

 
Ultimate method: 

In this method, ultimate or collapse load is used as design load. The ultimate loads are 

obtained by increasing the working/service loads suitably by some factors. These 

factors which are multiplied by the working loads to obtain ultimate loads are called 

as load factors. These load factors give the exact margins of safety in terms of load. 

This method used the real stress-strain curve of concrete and steel and takes into 

account the plastic behavior of the see materials. 

 
Limit State Method is a judicious amalgamation of Working Stress Method and 

Ultimate Stress Method, removing the drawback of both of the method but retaining 

their good points. It is also based on sound scientific principles and backed by 25 year 

of research. 

The Limit State Method has proved to have an edge over the Working Stress Method 

from the economic point of view. Consequently, we need no stick to Working Stress 

Method anymore. 

Besides analytical part of the structural design, following factors should also be kept 
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in mind while designing the structure. 

a) Strength of structure. 

b) Durability of structure. 

c) Serviceability of structure during construction as well as during design lifetime of 

structure. 

d) Economy in building material and ease of constructions. 

e) Economy in centering and form work. 

f) Aesthetics of structure. 
 
 

3.1 Reinforcement Concrete Work 
 
 

 All reinforcement shall be of tested quality high yield strength deformed bars 

conforming to IS 1786 shall be used as reinforcement steel. 

 

be as per following table: - 

 Grade of the value of the splice factor 

 
Grade of concrete For column For other works 

M-20 40 50 

M-25 35 45 

M-30 35 45 

M-35 30 40 

 
 Lapping of bars shall be suited staggered and in no case more than 50% bars 

shall be lapped at any section. 

 The length of the anchorage should be 45×Ø (where Ø is the diameter 

of reinforcement bar) 

 The reinforcement should be provided as per the detailed drawing specification. 

 The bars of the reinforcement should straight not be in the zigzag manner. 

 Check the slump of the concrete when concrete is placing. 

 laments: As per IS456-2000 &SP16-1978 

 Reinforcement and Bar Bending Scheduling: As PerSp-34Detailing of buy 
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Clean cover to the main reinforcement shall be as follows: 

 
 

S.NO Structural element Top Bottom Sides 

1. Footing/raft 50 50 50 

2. Column dimension 

up to 230 

- - 25 

3. Column dimension up 

     above 230 

- - 40 

4. R.C.C. wall up 

to 150 thick. 

25 25 25 

5. R.C.C. wall 

above 150 thick 

40 40 40 

6. Beams 25 25 25 

7. Lintel up to 200 

Depth 

15 15 15 

8. Lintel above 

200 depth 

25 25 40 

 

3.2 SLABS 

 DESIGN SPECIFICATIOS 

 Structural design is carried as per the following. 

 R.C.C eliding services: as perSP-24 

 Clear cover to reinforcement bar (As mentioned in the above table5.1) 

slabs 

A slab is a structural element, made of concrete that is used to create flat horizontal 

surfaces such as floors, roof, decks and ceilings. A slab is generally several inches 

thick and supported by beams, columns, walls, or the ground. Slabs are most frequently 

used as roof coverings and floors in various shapes such as square, rectangular, 

circular, triangular etc., in building. Slabs supports mainly transverse loads and 

transfers them to the supports by bending action in one or more directions. Beams or 

walls are the common supports for the slabs. 
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Types of Slabs: 
 
 

Depending on the ratio of longer span to shorter span, slabs are of two types: 

a) One-way slab 

b) Two-way slab 
 
 

One-way slab 
 
 

One-way slab is a slab which is supported by beams on the two opposite sides to carry 

the load along one direction the ratio of longer span (y) to shorter span (x) is equal or 

greater than 2, considered as One-way slab because this slab will bend in one direction 

i.e., in the direction along its shorter span. 

 

 

 

Two-way slab 
 
 

Slabs, which are supported by beam on all the four sides and the slabs are likely to 

bend along the two spans and the load is transferred in both the direction to the four 

supporting edges and hence main reinforcement has to be designed in both directions 

to resist two way bending 
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Fig.3.1. Reinforcement of slab General Design Requirements for slabs as per 

IS 456:2000 
 
 

A. Effective Span: The effective span of a simply supported slab shall be 

taken as clear pan plus effective depth of the slab or center to center distance between 

the supports whichever is less. The effective span of a cantilever slab shall be taken 

as its length to the face of the support plus half the effective depth except where it 

forms the end of a continuous slab where the length to the center of support shall be 

taken. 

B. Limiting Stiffness : The stiffness of slabs is governed by the span to 

depth ratio. As per Clause23.2 of IS 456 for spans not exceeding 10m, the span to 
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depth ration (Basic values) should not exceed the limits given below 

Cantilever  7 

Simply supported  20 
 

Continuous  26 

Depending upon the type of steel and percentage of steel, the above values have to 

be modified as per Fig .4 of IS-456 

For two-way slabs, the shorter span be used for calculating the span to effective depth 

ration. 

Minimum Reinforcement : The reinforcement in either direction of span shall 

not be less than 0.15% of gross cross-sectional area if mild steel is use. However, 

this value is reduced to 0.12% where high strength deformed bars or welded wire 

fabrics are used. (Clause 26.5.2.2 of IS-456). 

 
C. Maximum Reinforcement : The diameter of the bars shall not exceed one 

eighth of the total thickness of slab (clause 26.5.2.2 ofIS-456). 

 
D. Spacing of Main Reinforcement : The spacing of main reinforcement in 

slabs shall not be more than three times the effective depth of solid slab or 300 

mm whichever is less (clause 26.3.3 ofIS-456). 

 
 

E. Clear cover : The distance from exposed concrete surface to the surface of 

the reinforcing bar, protects from corrosion. The minimum required cover 

thickness for slab reinforcement usually ranges between 20 and 30 mm 

depending on the environmental conditions present throughout the building's 

service life. The 20 mm would apply to a dry climate and the 30 mm to a seaside 

location. 



26  

 
Fig.3.2. Clear cover 

 

 
DESIGN PROCEDURE: - 

Thickness of slab = 120 mm (5 ) 

Check one way or two-way 

Overall Depth D=d+ effective cover. 
 

d = (or)  

Effective span : - 
 

  i. leff = shorter span +d. 

  ii. leff = x + distance of the supports from both sides. 

 
concreteX D 

Live load = (IS 456) 

Floor finish =1KN (IS456) 

Total load = Dead load+ live load + floor finish 

Factored load = 1.5x(total load/unit length) 
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Moments 
 

Mx x w l² 

My x w l² 

 
Check for depth :- 

Md =0.36 fck Xumax b (d  0.42Xumax) 

d< deff (Safe) 

calculation of steel 
 

Astx = bd 

                     Spacing along X- direction Sx = 

Spacing = 3d 

Spacing = 300mm 

Provide steel 16 mm @ spacing 300 mm. 

Calculation of steel 

Asty = * bd 

Spacing Along Y-direction SY = 

Provide steel 12 mm@ spacing 300 mm. 

Torsional Reinforcement: 
 

AT = ( ) X Ast 

Length of mesh =

                       S = (A/Area) 500 

Deflection Check 

Fs = 0.58 fy ( ) 

Pt % = 100 

If d< deff (Safe). 
 

Check for shear: 

V = 

v= 

c= 

Design Strength 
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c v (Safe) 

Development Length = + Lo >Ld 

 

Ad = 0.15% bd (or) 0.12% bd 

Spacing = 1000 (or) 5d (or) 450mm 

 

DESIGN EXAMPLE: - 

Thickness of slab = 120 mm (5 ) 

fck = 15 N/mm2, fy =415 N/mm2 

Span :- 

i. shorter span Lx = 5.8m 

Longer span Ly = 7.62m 

ii. check = = = 1.3<2 

Hence the slab has to be designed as -  

 

iii. Providing 

deff = D - 15 = 120  15 = 100mm 

iv. Condition: - supported on four sides. 

v. Load calculation: - 

Dead load = 25 0.12 1 = 3.0KN/m 

Live load =2 2.0KN/m 

Floor finish =1 1 = 1 1KN/m 

Total load = 6.0KN/m 

vi. Bending moment calculation: - (as per IS code 456-2000) 

vii. Type of panel: - Moment coefficients: - 

x (+) =0.049 y (+) =0.035 

x (-)=0.065 y (-) =0.047 

(+ve) B.M at mid span in shorter directions. 

Mx (+) = x (+)wlx2 = 0.049 x 6 x 5.82= 9.9knm 

factored B.M = 9.9 1.5 =14.85kn-m 

Spacing and diameter: As per sp-16. Provide 8mmØ bars at 210mm spacing. 

(-ve) B.M at continuous edge in shorter direction. 

Mx (-) = x (-) wlx2 =0.062 x 6 x (5.8)2 =13.12KN-m 
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factored B.M = 13.12 x 1.5=19.67KN-m 

(+ve) B.M at mid span in longer directions. 

My (+) = y (+)wlx2 = 0.035 6 (5.8)2 = 7.06KN-m 

factored B.M=7.06 x1.5 = 10.69KN-m 

(-ve) B.M at continuous edge in longer direction. 

My(-ve) = y (-ve) wlx2 =0.047 6 (5.8)2 =9.48KN-m 

factored B.M =9.48 1.5 =14.22KN-m. 

 
Check for depth: 

Permissible depth = 100mm 

Mulim=Qkbd2 

(For M20 and Fe415) 
 
 

3.3 COLUMNS 

 Columns are compression members. 

 Larger spacing columns cause stocking columns in lower stores of multi 

storied buildings. 

 Columns are transmitted loads which are coming from slabs to 

foundations. Larger spans of beams shall also be avoided from the 

consideration of controlling the deflection &cracking. 

The column which takes load are:

a) Slab loads 

b) Beam loads 

c) Wall loads 

d) Self-weight of column 
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S 

NO 

TYPE OF 

LOAD 

ROOF LOAD FLOOR LOAD 

1.  (3.9+3) 0.115 

0.9 20 

=14.28KN 

(3.9+3) 0.23 3 20 

=95.22KN 

2. Slab load (3.9+3) 0.127 25 

= 21.90KN 

(3.9+3) 0.127 25 

= 21.90KN 

3. Self-weight 

of beam 

0.23 0.43 

(3.9+2.7) 25 

=16.3KN 

0.23 0.43 (3.9+2.7) 

25 

=16.3KN 

Total 

Load 

52.48KN 133.42KN 

 
 

Total loads on column: 

Loads from roof = 52.48KN Loads from floor = 133.42KN 

Self-weight of column = 0.23x0.46x3x25 = 7.94KN 

Total loads = 193.84KN 

Column Axial load: 

Pu = 193.84 KN (Pu provided) Cross section = 230x460mm 
 

Fig.3.3. Columns 
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Calculation: 

Pu= (0.45×fck×Ac) +(0.67×fy×Asc) 

= 0.45×25×104742+0.67×415×1058 

= 147.2KN (Pu required) 

Pu required < Pu provided 

Hence Safe 

 
Tie Bars: 

 
Pitch should not be greater than the least of the following: 

a) Least lateral dimension of the column =230mm 

b) 16ø of smallest longitudinal bar=16x16 = 256mm. 

c) 300 mm. 

Provide 8 mm dia. @ 230 mm c/c with main bars size is 16  

mm 

 
3.4 BEAMS 

 Beam is a member which transfers the loads from slab to columns and 

then foundation to soil. 

 Beam is a tension member. 

 Span of slabs, which decide the spacing of beams. 

 Following are the loads which are acting on the beams: 

Dead load 

Live load 

Wind load 

 
LOADS ON BEAMS: 

B1: BEAM SPAN=5.8m (shorter span); 

Height of the wall-  
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Load calculations 
 

Wall load(W1) = 0.23x3x19 =13.11KN/m 

Self-load (S.W) = 0.23x0.406x25 =2.33KN/m 

Slab load(W2) 

W=6KN 

L =5.8 
 
 

= 

 

= 11.6KN/m 

Total load (WT) = W1 +S. W+W2 =13.11+2.33+11.6 = 27.04KN/m 
 
 

DESIGN OF STIRRUPS: 
 

B1: BEAM 
 
 

Calculation of shear force: 
 
 

Vb = 

= = 

=78.416KN 
 
 

Calculation of normal shear: 
 

TV =Vu =1.5x78.416x1000 =1.37 

Bd = 230x373 

 

Calculation of permissible shear stress (Tc): 

Pt= % of tension steel 

Pt = x 100 

Ast = ( (16)2) =402.12mm^2 
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Pt = 

Tc = 0.50 

T v = 0.76 

0.05 < 0.76 

 
Hence provide shear reinforcement. 

 
Design of shear: 

 

Vs v- c) x Bd = (0.76-0.50) x230x373 =22.30KN 
 
 

Calculation: 

= = 0.59 KN/cm 

From sp-16 table no.62 we will get diameter & spacing. 

 

 
Check for spacing: 

Spacing should be provided minimum of the following: 

a. 0.75d = 0.75x373 =279.75 mm 

a. Asv x fy = 
2 x 250 = 153.2mm 

b. design spacing 45cm c/c 

c.  c/c. 
 

LOADS ON BEAMS: 

B2: BEAM 

SPAN=7.62m (longer span) 

Height of the wall-  

Load calculations 

Wall load (W1) = 0.23x3x19 =13.11KN/m 

Self-load (S.W) = 0.23x0.406x25 =2.33KN/m 

Slab load(W2) 
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W = 6KN Ly =7.62 
 
 

W x = 6 x 

 

= 15.24 KN/m 

Total load (WT) = W1 +S. W+W2 = 13.11+2.33+15.24 = 30.68KN/m 
 
 

DESIGN OF STIRRUPS: 

B2 Beam: 

  Calculation of shear force: 

Va = = = 116.89 KN
 

   Calculation of normal shear 

v = (1.5x116.89x1000)/(230x373) =2.04 
 

  Calculation of permissible shear stress (Tc) 

Pt = % of tension steel 

Pt = x 100 

 Ast = ( (16)2) =402.12mm 2 

Pt = x 100 = 0.60% 

2; 

v= 0.85 N/mm2; 

  

 

Hence provide shear reinforcement. 
 
 

Design of shear: 

Vs = ( v  C) Bd= (0.85- 0.50) x230x373 =30.02KN 

Calculation: 

= =0.59 KN/cm 

 
 

From sp-16 table no.62 we will get diameter & spacing. 

 



35  

Check for spacing: 

Spacing should be provided min of the following. 

(a) 0.75d = 0.75x373 =279.75 mm 

(b) ASVXfy =2 × 4 ×62 × 250 =153.2mm 

 
(c) design spacing 45cmc/c 

Hence provide 6mm dia stirrups @ 15 cm c/c 
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CHAPTER -4 

BRICK MASONRY 

 
The bricks are obtained by molding clay in rectangular block of uniform size and then 

drying and burning these blocks. Brick masonry easy to construct compare to stone 

masonry. It consumes less time and there is no need of skilled labor to construct it. 

The bricks do not require dressing and the art of laying bricks is so simple. 

 
4.1 CLASS OF BRICK: 

On the basis of quality and performance of brick is classified in three parts- 

CLASSA 

CLASS B 

CLASSC 

At this site A class brick is used 
 

Fig 4.1:First class bricks 
 
 

4.2 SIZE AND WEIGHT OF BRICKS: 

The bricks are prepared in various sizes. On the basis of size, BIS bricks are categories 

in two parts: 
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MODULAR BRICKS: 

BIS recommends a standard size of brick which is 190mm x 90mm x 90mm. With 

mortar thickness, size of such a brick become 200mm x 100mm x 100mm. 

 
TRADITIONAL BRICKS: 

The brick of which size varies and not standardized known as traditional brick. 
 
 

WEIGHT OF BRICK: 

It is found that the weight of 1 cubic meter brick earth is about 1800 kg. Hence the 

average weight of a brick will be about 3 to 3.5 kg. 

 
4.3 STRUCTURE OF BRICK: 

STRETCHER: 

If brick laid along its length then front view of brick is known as stretcher. HEADER: 

If brick laid along its width, then front view of brick is known as header. 
 

FROG: 

It is top of brick. It provides strong bonding between two courses of masonry by filling 

the mortar. It also consists the name of company. 

 
QUEEN CLOSER: 

This is obtained by cutting the bricks longitudinally in two equal parts. 

BAT: 

This is piece of brick, considered in relation to the length of brick as half bat, three 

quarter bats, etc. 

 
4.4 TYPES OF BRICK MASONRY: 

BRICK WORK IN CEMENT MORTAR: 
 
 

At construction site cement mortar brick work is used: 

In this type of brick work, cement mortar is used to fill up the joints. Cement mortar 

is mixer of cement and sand in certain ratio. The ratio of cement and sand varies 

according to construction as in brick masonry it generally kept 1:6. The thickness of 

joint does not exceed 10mm. The brick work with cement mortar provide high 
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strength adopted in building construction. At this site cement mortar is used in brick 

work. The ratio of Cement to sand is 1: 6. 

 
4.5 TOOLS USED IN BRICK MASONRY: 

The tools used in brick masonry are trowel, spirit level, plumb bob, square, hammer 

and straight edge. 

 
BONDS IN BRICK WORK: 

Mainly two types of bonds were used which are as follows: 

1.Stretcher Bond 

2. English Bond 
 
 

STRETCHER BOND: 

All bricks are arranged in stretcher courses. Originally it was used for half brick 

thickness wall. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

Fig 4.2: Stretcher Bond 

ENGLISH BOND (Strongest Bond): 

Consists of header and stretcher. It is the commonly used bond for the walls of all 

thickness. Generally, such types of bond are provided in walls width is 9 inches. At 

this site ENGLISH BOND is prefer in main wall and STRETCHER BOND in 

partition walls. 

Fig: Stretcher bond 
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Fig 4.3:English bond 
 
 

THICKNESS OF WALLS: 
 
 

Thickness of wall depend on load, strength of material, length of wallet. In this 

project the thickness of main wall is 9 inches and partition wall is 4.5 inches. 

 
4.6 PROCEDURE OF BRICKMASONRY: 

 
 

In frame structure brick work starts after construction of foundation, column, beam 

and slabs. Following procedure is adopt to construct the brick masonry- 

1. Initially clean and wet the surface on which brick wall is be constructed. 

2. Set a straight alignment by using threads in both side of a wall. 

3.Prepare the cement mortar. 

4. At this site cement sand ratio is 1:6 for all walls. 

5. Mortar is laid on surface base and then bricks are laid over it. 

6. Prepare a course and then again laid the mortar on existing course and provides 

bricks in such a way that the vertical joint should not stand in a line. 
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7. To break the vertical level joints generally English or Flemish bond is adopted. 

8. Use the plumb bob to check the vertical level at regular interval. 

9. Also use square to check the wall is constructing straight or not. 

10. After each 1meter height of wall provide a layer of reinforced cement concrete of 

      1.5 to 2inches. 

11. It will increase the strength of structure 
 
 

 
Fig 4.4:Reinforced cement concrete layer 
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CHAPTER-5 

CHALLENGES IN PLACING THE CONCRETE 
 

1) Segregation: Segregation is the separation of constituent materials of concrete. 

Causes: 

 Transporting concrete mixtures for long distances. 

 Dropping of concrete from a height of more than 1.5m height 

 Vibrating concrete for longtime 

Problems: 

a) Segregated concrete very weak in strength. 

b) Due to segregation excess mortar comes to the top of the surface 

Remedies: 

 Use the correct design mix. 

 Use air-entraining admixtures and pozzolanic materials. 
 
 

Fig5.1. Effect of improper formwork removal 
 
 

2) Bleeding: 

Bleeding is the form of segregation in which water present in concrete is pushed 

upwards due to the settlement of cement and aggregates. 
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Problems : 

 It can delay in finishing 

 It can result in poor bond between layers 
 
 

Measures: 

 Use finer cement 

 Use air-entraining admixtures 

 Reduce water content 
 
 

3) Honeycomb: 

Honey combs are hollow spaces and cavities left in concrete mass on surface or 

inside the concrete mass which is caused by the mortar not filling space between 

the coarse aggregate particles. 

Causes: 

1) Improper vibration during concreting 

2) Less cover to concrete bars 
 

Fig5.2. Segregation & Honeycombing 
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CHAPTER -6 

CONCLUSION 

 
The following points are the observed things at the internship period of the project. 

 The project is a multi storeyed building which has a six  

 M 20 concrete mix was used for the construction of foundation and the foundation 
is R.R.R isolated and the combined rectangular foundation. 

 Design of plan is done by using AUTOCAD software 

 Class A bricks are used for the construction with a average weight of brick is 

3 to 3.5kg and English bond was preferred. 

 In this project the thickness of main wall is 9 inches and partition wall is 4.5 inches. 

 Two way slab is laid by considering the long span. Short span ratio. 

 Tie bars of 8mm dia @230 spacing with main bar dia as16mm are used. 

 1:6 cement and sand ratio is used for the construction of all the walls. 

 There a chance of rising the challenging problems like segregation, bleeding 

and honey comb. 
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  CHAPTER-1 

INTRODUCTION 

Vijayawada Tollway Plaza Private Limited(VTPL) is a subcompany of 
IJMII of Malasyian company established in April 2001.They constructed the  
80 kilometers road from vijayawada to chilakaluripeta and the cost of the 
project is 174.78 crores 

 LOCATION OF THE SITE: 

 

Operation & maintenance of 6-laning of chilakaluripet-vijayawada section of NH-
5(New No. NH-16) from .355+000 to km. 434+150 

IJM(India) Infrastructure Limited(IJMII) is a company established in 1998 
and registered under the companies Act 1956. Its Registered Office is located 
at1-89/1,Plot No.42 &43,3rd and 4th floor, Kavuri hills,Phase-
1,Madhapur,Hyderabad - 500 081. 

IJMII is a Malaysian Multinational, which is a subsidiary of IJM Corporation 
Bhd.(IJM), Malaysia. 

IJM,whose core competency is construction, is one of the Malaysia's largest and 
most diversified construction groups,with world wide presence with 
specialization in the areas of construction , property development ,manufactures 
,quarrying, plantation and international ventures. Its current operations are 
spread over Malaysia, India, Australia, Chile, China,Myanmar, Singapore and 
Vietnam. IJM is a highly quality consious company with a motto of "Excellence 
Through Quality". 
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IJMII has been actively participating in the high growth oppurtunities offered 
by Indian Infrastructure Industry, more specially in the construction sector    
.IJMII's main thrust is in construction and upgrading of highways and 
commercial buildings using modern technology and equipment. 

IJM(India) Infrasturucture Limited is firmly commited to its quality motto of 
"WE DELIVER" on Time within Budget with Commitment. 

1.1 OUR SECTORS 

1. Highways and bridges plan 

2.Residential Buildings 

3.plantations  

4.Infrastructure 

5.Industry 

6.Railways and Metro design 

7.Power stations 

8.Water resource and Irrigation 

1.2 KEY PROJECTS 

1.Mumbai-Punen Expressway Section 'A' from Kon to Chowk(Maharastra) 

2.Construction of Natural gas based combined power plant in Peddapuram in 
Andhra Pradesh 

3.Delhi metro Rail corporation private limited 

1.3 CURRENT PROJECTS 

1. Solarpur - Bijapur road project streches from 109.8 Km and the cost of the 
project is Rs.2,325 crores . 

2.First City Residential Township Project, Nagpur 

3.Dewas  Bypass Road Project (Madhya Pradesh) 
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1.4 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

Topographic Surveys 

Traffic Surveys & Axle Load Spectrum Studies 

Traffic Demand Forecasting & Capacity Analysis 

Pavement Condition Studies & Overlay Designs 

Flexible and Rigid Pavement Design 

Hydrological and Drainage Studies 

Highway Geometric Design 

Design of Culverts, Bridges and Protection Works 

Study of Options and Value Engineering 

Detailed Costing and Quantity Estimation 

1.6 Construction supervision 

Design Review 

Quality Assurance 
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CHAPTER 2 

Indian Roadways: Importance; Development and Classification of Indian 
Roadways 

Roads have been existing in India for the last 5000 years. In early stages of 
Indian history, Ashoka and Chandragupta made efforts to construct roads. But 
the real progress was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of 

the present trunk routes follow the Mughal routes. These routes were essential 

for strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to 

Kolkata. It was named as Grand Trunk (G.T.) Road and joined Amritsar with 

 

2.1 Importance of Roads: 

1. Roads play a very important role in the transportation of goods and 

passengers for short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, 

factories and markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. 

As such, roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, 

railways cannot collect sufficient produce to make their operation possible. 
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2.2 Growth and Development: 

Road transport in modern sense i.e. vehicles driven by internal combustion 

engines using petrol or diesel as fuel was practically negligible in India before 

World War II. Following plans have been drawn to develop roadways in India. 

2.2.1. NAGPUR PLAN 
First serious attempt to develop roadways was made in 1943 when Nagpur Plan 
was drawn. This plan envisaged increasing of the kilometreage of major roads 
to 1, 96,800 km and of other roads to 3, 32,800 km by 1953. The highlight of 
the plan was that no village in a developed agricultural region should be more 
than 8 km from a major road or 3 km away from any other road while the 
average distance of villages from a major road should be less than 3.2 km. 

2.2.2.  TWENTY YEAR  PLAN  

After achieving the objectives of the Nagpur Plan, another plan known as 

Twenty Year Road Plan was drawn in 1961. It aimed at increasing the road 

length from 6.56 lakh km to 10.60 lakh km and the density to 32 km of road per 

100 sq km by 1981. 

The other objectives of the Twenty Year Road Plan were (i) to bring every 

village in a developed agricultural area within 6.4 km of a metalled road and 2.4 

km of any other road, (ii) to bring every village in a semi-developed area within 

12.8 km of a metalled road and (iii) to bring every village in an undeveloped 

and uncultivated area within 19.2 km of a metalled road and 8 km of any other 

road. 

The Rural Development Plan includes construction of rural roads under 

Minimum Needs Programme (MNP), Rural Landless Employment Guarantee 

Programme (RLEGP), Jawahar Rojgar Yojana (JRY) and Command Area 

Development (CAD) programmes to connect all villages having a population of 

1,500 or more with all weather roads and those having less than 1,500 

population with a link road. 
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CHAPTER-3 

TYPES OF ROADS: 

 The main significance of the Nagpur Plan lies in the fact that it classified 

roads into four categories on the functional basis. They are:   

    

 (i) National Highways  

 (ii) State Highways  

 (iii) District Roads and  

 (iv) Village Roads. A brief description of each category is given as under: 

3.1. National Highways: 

The main roads which are constructed and maintained by the Central Public 

Works Department (CPWD) are known as the National Highways. These roads 

are meant for inter-state and strategic defense movements and connect the state 

capitals, big cities, important ports, big railway junctions and link up with 

border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 

km in 1991 and 49,585 km in 1999. Currently, the total length of the National 

Highways in India is 65,569 kilometers. National Highways form the lifeline of 

road transport and constitute the framework of road system in India. Although 

the percentage share of the National Highways to the total road length has 

decreased considerably from 4.95 per cent in 1951 to on 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking 

important places to one another. The historically important Sher Shah Sun Marg 

is known as National Highway It National Highway 7 is the longest one which 

links Varanasi with Kanniyakumari via Jabalpur, Nagpur, Hyderabad, 
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Bangalore and Madurai. It traverses a distance of 2,325 km. National Highway 

5 and 17 run along the eastern and western coasts respectively. National 

Highway 15 represents the border road in Rajasthan desert and runs through 

Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab shows the 

important national highways. 

 

3.1 National highway 

In order to give a boost to the economic development of the country, the 

Government has embarked upon a massive National Highways Development 

Project (NHDP) in the country. This is perhaps one of the largest programmes 

of road development ever taken in any country with shortest time span for 

completion. It is being implemented by the National Highways Authority of 

India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive 

programme of road building in the country. Launched on January 2, 1999, this 

is perhaps one of the largest programmes of road development ever taken up in 

the country. The project is being implemented by National Highways Authority 

of India (NHAI). NHDP has following two components. 
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3.2 STATE HIGHWAY  

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. 

The state highways are usually roads that link important cities, towns and 

district headquarters within the state and connect them with National 

Highways or state highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. 

As of 31 March 2016, Maharashtra has the largest share in the total length 

of SH roads (22.14%), followed by Karnataka (11.11%), Gujarat 

(9.76%), Rajasthan (8.62%) and Tamil Nadu (6.67%). 

  Bharatmala a centrally-sponsored and funded road and highways project 

of the Government of India  with a target of constructing 83,677 km 

(51,994 mi) of new highways has been started in 2018. Phase I of the 

Bharatmala project involves the construction of 34,800 km of highways 

(including the remaining projects under NHDP) at an estimated cost 

of 5.35 lakh crore (US$75 billion) by 2021 22. 

3.2 STATE HIGHWAY 
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3.2 state highway 

 

3.3. DISTRICT ROADS  

 Roads are classified by the State PWD. The roads other than National 

Highways and State Highways are the District Roads.  

 District roads are limited to a particular District only. Among them 

are roads that connect two or more Tahsils to District HQ, these are 

Major District Roads. The rest are ' Other District Roads 

  District roads connect between two districts 

                            

3.3 District road 
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CHAPTER-4 

PAVEMENTS 

4.1 What is pavement ? 

Pavement design is the major component in the road construction Nearly one-
third or one-half of the total cost of the construction. so careful consideration 
should taken in design of pavement 

4.2 TYPE OF PAVEMENT 

There are various types of pavements depending upon the materials used. A 
brief description of all types is given here. 

4.2.1 Flexible Payment 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular 
material of appropriate quality in layers over the subgrade. Water bound 
macadam roads and stabilized soil roads with or without asphaltic toppings are 
examples of flexible pavements 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted 
downwards from the surface by virtue of spreading over an increasingly larger 
area, by carrying it deep enough into the ground through successive layers of 
granular material 

Thus for flexible pavement, there can be grading in the quality of materials 
used, the materials with high degree of strength are used at or near the surface. 
Thus the strength of subgrade primarily influences the thickness of the flexible 
pavement. 

4.2.2 Rigid Pavement  

Rigid pavement, though costly in initial investment, is cheap in the long run 
because of low maintenance costs. There are various merits in the use of Rigid 
pavement (Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and 
the price of which has been rising steeply. India imports nearly 70% of the 
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petroleum crude. The demand for bitumen in the coming years is likely to grow 
steeply, far outstripping the availability. Hence it will be in India's interest to 
explore alternative binders. Cement is available in sufficient quantities in India, 
and its availability in the future is also assured. Thus cement concrete roads 
should be the obvious choice in future road programmes. 

Besides the cast available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a 
large programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made Concrete roads can 
withstand extreme weather conditions - wide ranging temperatures, heavy 
rainfall and water logging. 

4.2.3 Semi Rigid Pavement 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research 
work has been done in this direction. But the work in terms of real construction 
is not visible. 

 

 

 

 

 

                                                        figure: 4.1 

Types of  pavements 
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Highway Pavement:, Functions, Types, Defects, Rigid and Flexible 
Pavements! 
 
4.3 HIGHWAY PAVEMENTS FUNCTIONING: 
Pavement design, in general, consists of determining the thickness of the 
pavement or of the several layers of which it is composed in order to resist the 
wheel loads of the traffic and transmit them safely on to the foundation soil. 
Thus, the strength of the pavement must be adequate to resist the contact 
pressure from the wheel loads, and the thickness must be sufficient to transmit 
this pressure on to a larger area of the foundation soil below to avoid excessive 
deformation or shear failure of the soil. This will ensure that the pavement 
structure is strong and stable during the entire design period to serve traffic 
needs. 
Functions and Requirements of a Pavement: 
The primary functions of a highway pavement are: 
1. Provide a strong and smooth surface to resist traffic loads. 
2. Distribute the loads safely on to a larger area of the foundation soil through 
the intermediate layers/courses 
3. Carry traffic loads under repeated application during the anticipated design 
life without developing excessive or harmful deformations/strains. 
In order to fulfill these functions, the requirements of a pavement are: 
1. It should be strong enough structurally to withstand the stresses imposed by 
the traffic. 
2. Its thickness should be adequate to transmit the applied loads and distribute 
them on to a larger area of the soil below so that the pressure transmitted is 
small. 
3. It should provide a hard wearing surface so as to resist the abrasion caused by 
vehicle tyres. 
4. It should be smooth enough to provide riding comfort, yet provide enough 
friction for tractive effort and to prevent skidding. 
5. It should be impervious to water so as to prevent its deteriorating effect on 
the layers below. 
6. It should have adequate durability to serve through its design period. 
7. Its initial cost and maintenance cost during its design life should be a 
minimum. 
Some of these requirements may appear to be conflicting; but a judicious 
compromise should be struck for good design of a pavement. 
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4.4 LAYERS OF PAVEMENTS 
The courses/layers from bottom to top are: 
i. Surface (or wearing) course 
ii. Base course 
iii. Sub-base course 
iv. Subgrade soil. 
 
The functions of each of these layers are given below in the reverse order: 
i. Surface (or Wearing) Course: 
This is the topmost layer; its function is to provide a smooth, strong, abrasion-
resistant and reasonably impervious course. Since it is directly in contact with 
the vehicle tyres, it has to resist the imposed wheel loads and transmit them 
safely to the layer below. The material may be granular, bituminous or cement 
concrete depending upon the nature of the construction. 
ii. Base Course: 
This is immediately below the surface course and its function is to distribute the 
stresses transmitted through the surface course evenly onto the layers below. 
Invariably, it consists of granular or bituminous material, and acts as a structural 
part of the pavement. 
iii. Sub-Base Course: 
This comes just below the base course and provides additional help to the 
courses above it in distributing the loads. It also helps in preventing soil grains 
of the subgrade from intruding into the base course above, and counteracts frost 
action, if any. It may consist of stabilised soil or soil aggregate mixes, which 
facilitate drainage of free water from the pavement. 
iv. Subgrade: 
It is the compacted natural soil immediately below the pavement layers; this act 
as a foundation for the highway. The top surface of the subgrade is called the 
formation level. 
Depending upon the alignment and the nature of the terrain, a roadway may be 
constructed over an embankment or a cutting, or at or nearly at the natural 
ground level. The formation of level, therefore, has to be properly decided to 
suit these conditions. 
 
4.5. DEFECTS IN HIGHWAY PAVEMENT: 
Defects in Flexible Pavements: 
Flexible pavements, include earth, gravel, stabilised earth, WBM and 
bituminous roads. 
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Some defects arise solely because of lack of quality in the  
1. Ravelling 
2. Stripping 
3. Cracking 
4. Plastic deformation 
5. Disintegration 
6. Bleeding 
7. Loss of skid-resistance 
Defects attributable to the deficiencies in base course/sub-base 
course/subgrade are: 
i. Localised depressions/pot holes 
ii. Road bumps due to frost heave 
iii. Consolidation deformation/settlement 
iv. Wavy surface 
v. Rutting 
vi. Corrugations 
vii. Deformation due to lack of bond between layers 
viii. Edge damage 
ix. Streaking in bituminous surfaces. 
A brief explanation of some of these is given below, along with the causes 
and symptoms: 
4.5.1 .Ravelling: 
This is the progressive dislodging of aggregates due to insufficient binder or its 
failure. This is a result of the action of traffic on a weak surface. 
 
 
 
 
 
 
 
 
 
 

fig:2.1 
4.5.2. Stripping: 
This is the separation of bitumen coating in the presence of moisture, leading to 
loss of binding action and loss of aggregate under the action of traffic. 
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Defects in Rigid Pavements: 
The following are the typical and basic kinds of defects which are known to 
occur in rigid pavements or cement concrete pavements: 
1. Scaling of concrete 
2. Spalling of joints 
3. Mud-pumping 
4. Shrinkage cracking 
5. Cracking due to warping 
6. Structural cracking 

The causes for the occurrence of these defects are: 
(a) Deficiencies in pavement materials. 
(b) Structural inadequacy of the pavement. 
(c) Poor workmanship. 
Material deficiencies could be in respect of the requirements for cement, fine 
aggregate, coarse aggregate, mixing water, joint fillers and sealing compounds. 
Structural inadequacy could be due to inadequate pavement thickness, poor 
subgrade support, and inadequate joints. 
Poor workmanship could be in respect of mixing, laying, compaction, 
screeding/finishing, and curing of the cement concrete; this could also be in 
respect of the provision of joints including load transfer devices such as dowel 
bars and tie-bars, and filling and sealing of the joints with appropriate materials 
and compounds. 
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CHAPTER-5 
TYPES OF CRACKING 

 
5.1. Cracking: 
 
Several different types of cracking occur: hair-line cracks and short and fine 
cracks at close intervals on the surface apart from those that appear due to 
insufficient binder, excessive filler or inadequate compaction. 
 
5.2.Alligator Cracks (Map Cracks): 
 
Cracks which are interconnected and which form a series of blocks (Fig. 10.1). 

 
 
5.3.Shrinkage Cracks: 
 
Transverse cracks, usually interconnected to form a series of large blocks. 
 

 
fig:5.3 
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5.4. Block Cracking in Roads: 

Block cracking is in the form of interconnected rectangular cracks. These types 
of cracks also cause roughness and water seepage through the cracks. 

 

 

 

 

  

FIG:5.4 

 

FIG:5.4 

5.5. Longitudinal and Transverse cracking: 

Cracks formed in the direction of the traffic flow are termed as longitudinal 
cracks and those that are formed perpendicular to the traffic flow are called 
transverse cracks. 

 

 

 

 

 

 

 

FIG:5.5 
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5.6. Corrugation and Shoving: 

It is in the form of a sudden wave in the road surface and is perpendicular to the 
direction of traffic flow and is mostly located at the points where a vehicle starts 
or stops in the road. It causes roughness and discomfort to the driver. 

 

 

 

 

 

 

FIG:5.6 

5.7. Depression: 
A rut is a depression or groove worn into a road or path by the travel of wheels 
or skis. Ruts can be formed by wear, as from studded snow tires common in 
cold climate areas, or they can form through the deformation of the asphalt 
concrete pavement or subbase material. 

 

 

 

 

 

FIG:5.7 

5.8. Potholes: 

Potholes are voids in the roadway surface where pieces of the pavement have 
become dislodged. Areas in which many potholes occur become suspect for 
fundamental problems such as inadequate drainage, pavement strength, or 
base/subgrade problems. Single or infrequent potholes may be the only 
pavement distress to occur in an area, and beyond the treatment of the 
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individual pothole no other pavement repair work may be required. The location 
of potholes which receive a temporary fix should be documented so they are 

potholes that appear in the wet or winter seasons is often an indicator of the 
effectiveness of the permanent fix program. 

Potholes are bowl-shaped depressions of varying sizes in the pavement surface. 
They generally have sharp edges. Potholes are most likely to occur on roads 
with thin surfaces course. They are usually caused when the severity of cracks 
increases. They cause roughness and riderdiscomfort and are a major cause of 
accidents especially at dark times when there visibility is very low. 

 

 

 

 

 

FIG:5.8 

5.9. Raveling: 
Raveling and pitting distresses are characterized by the loss or dislodgment of 
surface aggregate particles. Oxidized asphalt binder is often the cause of 
raveling and pitting. It could also be caused by poor compaction, letting the mix 
get cold when paving, dirty aggregate, not enough asphalt in the mix, 
overheating the mix during manufacture, or aging. Routine maintenance repairs 
are made to raveled or pitted surfaces is made as soon as conditions permit 
and/or materials are available. The most important consideration in scheduling 
repair of raveled or pitted areas is to perform the repairs before a more serious 
condition develops, and prior to the onset of inclement weather. Open grade 

sealed if they are properly constructed. But, pavement that is raveling must be 
sealed. Unsealed pavements will continue to ravel and will also age and harden 
at a much faster rate than normal. This condition may also encourage the loss or 
stripping of the asphalt within the pavement. Timely sealing can add 
significantly to the life of the pavement. Open grade pavements should be fog 
sealed on a schedule recommended by the Region Materials Engineer. Failure to 
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do so can lead to premature failure of the open grade mat and lead to difficult 
maintenance problems. 

The crumbling up of the asphalt layer as a result of the disintegration between 
the aggregate particles and the asphalt binder. It causes roughness and skid 
resistance problem and may lead to pothole formation as the moisture 
infiltration increases because of the openings. 

5.9.1. Rutting: 
Rutting is a surface depression within the wheel path and is a result of 
permanent deformation of the pavement or subgrade. This condition is normally 
caused by heavy loads on roads lacking sufficient strength to support the 
loading. In some cases, rutting can also be caused by studded tire use. Wheel 
ruts, if not repaired, can trap water and cause hydroplaning.It is identified as the 
slight depression along the wheel paths in a pavement. It is classified into two 
types. 
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CHAPTER-6 

MATERIALS AND INSTRUMENTS USED IN THE   
REPAIRING OF ROADS 

The most common materials used for paving roads are asphalt and concrete. 
Factors such as cost and type and amount of traffic will determine which 
material will be used. Asphalt uses an oil-based substance called bitumen to 
make sand and crushed rock stick together like glue. There are lots of 
traditional materials used in road construction. Some of them discusses below: 

6.1 Aggregate: 

Aggregates are accumulation of minerals and materials found in particular size 
and shape and mostly used in civil engineering construction. 

6.2 Bitumen, Asphalt, Tar: 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic 
byproduct of decomposed organic materials. Also known as asphalt or 
tar.Asphalt residues, byproducts, of the refinery of petroleum oils. . 

6.3. BITUMEN MIX DESIGN 

The main objective of the bituminous mix design is to proportion various 
components for  pavement construction to this the following objectives: 

 

 To obtain a durable pavement, sufficient amount of bitumen is required. 

 Adequate strength must be provided to obtain resistance against the shear 
deformation  under higher temperatures 

 Additional voids have to be incorporated to facilitate the compaction 
performed by 
the traffic 

 The placement must be performed with ease which will demand sufficient 
workability 

 The premature cracking in the bitumen pavement can be avoided by 
providing sufficient flexibility for the bitumen 

 The flexibility must be attained at smaller temperatures so that the 
shrinkage cracks can be avoided. 



 
 

22 | P a g e  
 

 

6.4.Types of Bituminous Mixes 

 Open-graded mix 
 Well graded bituminous mix  
 Gap graded bituminous mix  
 Unbounded bituminous mix 

6.4..1 Open-Graded Mix: The filler and the finer aggregates are absent. These 
mixes are porous in nature and offer good frictional properties. This lower the 
strength if the pavement is constructed for a high-speed pavement construction 

6.4.2 Gap-Graded Bituminous Mix: As the name implies, large coarse 
aggregates are missing in these types of mix. This has good fatigue properties as 
well as tensile strength. 

6.4.3 Well - Graded Mix: A well-graded mix is a dense mix. These have all 
ranges of aggregates and are sufficiently packed. This facilitates the proper 
filling of voids in a systematic manner. These types of mix offer good 
compressive strength and tensile strength. 

The layer of mineral aggregates like gravel, stones, and sand together form the 
bituminous base course layer. This layer is treated as the foundation for the 
laying the binder and the surface course. 

The bituminous binder course is the second layer above the base course which 
acts as the first layer of bitumen. This is done in a two-layer resurfacing. This is 
also called a leveling course. 

6.5.INSTRUMENTS USED FOR TESTING 

 BUMP INTEGRATOR 
 MILLER  
 BROMMER 
 TACK COAT LAYER 
 PAVER 
 VIBRATING ROLLER 

6.5.1 Bump Integrator  
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"STECO" make Bump Integrator also known as Roughometer or Automatic 
Road Unevenness Recorder gives quantitative integrated evaluation of 
surface irregularities on an digital counter / LCD screen. 

It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a 
chassis, on which an integrating device is fitted. The machine has a panel 
board fitted with two / four sets of digital counters for accounting the 
unevenness index value. 

 The operating speed of the machine is 32+1/2 km/hr.  

The machine is towed by a vehicle, usually a jeep.  

 

6.5.1 BUMP INTEGRATOR 

6.5.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of 
removing at least part of the surface of a paved area such as a road, bridge, 
or parking lot. Milling removes anywhere from just enough thickness to level 
and smooth the surface to a full depth removal. There are a number of different 
reasons for milling a paved area instead of simply repaving over the existing 
surface. 

Milling is performed by construction equipment called milling machines or cold 
planers. These machines use a large rotating drum to remove and grind the road 
surface. The drum consists of scrolls of tool holders. The scrolls are positioned 
around the drum such that the ground pavement is moved toward the center and 
can be loaded onto the machine's conveyor belt. The tool holders can wear out 
over time and can be broken while milling if highway structures like manholes 
are encountered while milling.  

The tool holders on the drum hold carbide cutters. The cutters can be removed 
and replaced as they wear out. The amount of wear (and therefore the interval 
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between replacements) varies with the type and consistency of the material 
being milled; intervals can range from a few hours to several days.  

6.5.2 ROAD MILLER 

6.5.3 BROMMER 

It is tractor towable and used for cleaning the pavement subbase before laying 
hot mix asphalt or concrete mix. The Road Broomer machine is manufactured 
from pressed steel consisting of broom shaft, two heavy duty wheels, hydraulic 
motor and adjustment screws. 

Mechanical Broom Sweepers for the cleaning of roads. It can be done by means 
of a broom or by a machine which we refer to as mechanical broomers. There 
are smaller particles which tend to stick to the surface of the road and the same 
may not be physically visible but they can be cleaned by the means 
of sweeping. 
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6.5.3 BROOMER 

 
6.5.4 TACK COAT LAYER 
 
A tack coat is thin bituminous liquid asphalt, emulsion or cutback layer applied 
between HMA pavement lifts to promote bonding. Adequate bonding between 
construction lifts and especially between the existing road surface and an 
overlay is critical in order for the completed pavement structure to behave as a 
single unit and provide adequate strength. If adjacent layers do not bond to one 
another they essentially behave as multiple independent thin layers  none of 
which are designed to accommodate the anticipated traffic-imposed bending 
stresses. Inadequate bonding between layers can result in delaminating 
(deboning) followed by longitudinal wheel path cracking, fatigue 
cracking, potholes, and other distresses such as rutting that greatly reduce 
pavement life  

The pavement surface receiving the tack coat should be clean and dry to 
promote maximum bonding. Emulsified tack coat materials may be applied to 
cool and/or damp pavement, however, the length of time needed for the set to 
occur may increase (Flexible Pavements of Ohio, 2001). Since existing and 
milled pavements can be quite dirty and dusty, their surfaces should be cleaned 
off by sweeping or washing before any tack coat is placed. 
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6.5.4 TACK COAT LAYER 

 
6.5.5 PAVER 

The asphalt is added from a dump truck or a material transfer unit into the 
paver's hopper. The conveyor then carries the asphalt from the hopper to the 
auger. The auger places a stockpile of material in front of the screed. The screed 
takes the stockpile of material and spreads it over the width of the road and 
provides initial compaction.  

The paver should provide a smooth uniform surface behind the screed. In order 
to provide a smooth surface a free floating screed is used. It is towed at the end 
of a long arm which reduces the base topology effect on the final surface. The 
height of the screed is controlled by a number of factors including the attack 
angle of the screed, weight and vibration of the screed, the material head and the 
towing force.[4] 

To conform to the elevation changes for the final grade of the road modern 
pavers use automatic screed controls, which generally control the screed's angle 
of attack from information gathered from a grade sensor. Additional controls are 
used to correct the slope, crown or super elevation of the finished pavement.  

 
6.5.5.PAVER 

 

 



 
 

27 | P a g e  
 

6.5.6 VIBRATING ROLLER 

This type of roller is fitted with one or two smooth 
surfaced steel drums measuring 0.9-1.5 m in diameter, and 1.2-1.8 m in width. 
The drums vibrate by the rotation of an eccentric shaft inside. They are 
commonly used for compacting granular base courses and sometimes 
for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, 
but also generally come at a higher cost. 

 

FIG:6.5.6 
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CHAPTER-7 

MAINTENANCE OF ROADS 

7.1. MAINTENANCE OF ROADS: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called Road Maintenance or maintenance of highways. 

7.2.TYPES OF ROAD MAINTENANCE: 

1. Surface maintenance 

2. Roadside and Drainage 

3. Shoulder and approach 

4. Snow and ice control 

5. Bridge Maintenance 

6.Traffic service 
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Definition of Road Maintenance: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called RoadMaintenance or maintenance of highways. 

 

Highway maintenance is closely related to the quality of construction of original 
roadInsufficient pavement or base thickness or improper construction of these 
elements soon results in expensive patching or surface repair. Shoulder care 
becomes a serious problem where narrow lanes force heavy vehicle to travel 
with one set of wheels off the pavement 

Improperly designed drainage facilities, mean erosion or deposition of material 
and costly cleaning operation or other corrective measures. For regular 
highways maintenance and repair sharp ditches and steep slopes require manual 
maintenance as compare to cheap repair of flatter ditch and soil by machine. 

In snowy country, improper location extremely low fills and narrow cuts leave 
no room for snow storage, creating extremely difficult snow removal problems. 
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7.3.Methods of Surface Treatment for Road Maintenance 

The surface treatment may be single or multiple. Although the best type of 
surface course is pre-mix carpet for roads maintenance. The surface treatment 
methods are employed when: 

1. Intensity of traffic is not very high. 
2. the pro-mix mixers are not easily available due to long transportation or 

technical reasons. 
3. when the cost is high. 

In Highway Maintenance, for good surface treatment it is necessary that: 

 Base course is well prepared to its profile and is made more free from pot 
holes and ruts. 

 Excellence of surface dressing depends upon the correct proportion of 
binder aggregate. 

 Before laying that first surface dressing coat, the base should be made 
free from all dust loose soil etc. 

In all bituminous construction it is necessary that the newly surface posses a 
bond with the existing base at the interface. It is also necessary that the base is 
nearly impervious. 

 For maintenance of gravel roads blading and occasional resurfacing is 
required. 

 For surface treatments of low type bituminous surface in maintenance of 
roads; Patching, seal coating or possible loosening oiling, re mixing and 
relaying are involved. 

 For high type bituminous concrete and Portland cem 
 Use same material and methods for road surface maintenance as far as 

possible. 
 Maintenance and repairs of roads must be planned for rapid performance 

and to cause least possible disruption or hazard to traffic. 
 ent concrete, the Removal and replacement of failure areas and 

resurfacing are approximate  

Depends on the characters of road side where the roadside is grassy it must be 
mowed; cutting, ploughing or spraying with weed killer must be done. 

If there is dry grass fire hazard burning, plowing must be done in road 
maintenance. To improve visibility and increase the sight distance and clearance 
of road trimming should also be done. Its important to note that side slope 
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erosion by mulching, seeding etc should be checked and controlled as and 
where required to ensure slope and shoulder stability. Furthermore, picking up 
litter, thrown or blown along roadside or wayside area should be a routine work. 

Drainage of Highways: Keeping ditch, culvert and other drainage structure, 
clean and ready to carry next flow water. Sediments deposited during period of 
heavy flow must be removed badly eroded channel and dikes properly protected 
to prevent recurrence. 

7.4. Shoulders Maintenance: 

The maintenance of shoulders depend on the surface character of the area where 
the maintenance and repair is performed. 

SOD shoulders (Sod shoulders are earth shoulders on which a solid turf has 
been established. Normally they require very little maintenance and holes, ruts, 
and settlements should be repaired with sod or stabilized material.) must be 
moved and occasionally bladed down to the level of the roadway so that water 
is not trapped in the traveled way. Grass must be kept in good condition. In 
maintenance of roads shoulders protected by bituminous blankets have surface 
treatments same as for roadway surface. 

Gravel and earth shoulders that leaves a drop off at the pavement edges creates 
a serious accident hazard, hence, should be corrected by reconstruction, 
resurfacing or other appropriate means. Due to continuous wetting and drying of 
shoulder, edge joints result between lane and shoulder which may cause 
settlement of pavement due to entrance of water in sub grade soil. It can 
Repaired by filling the joint with sand and asphalt concrete 

7.5. Snow and ice control: 

Ice forming on the roadway reduces coefficient of friction between tires and 
surface, which makes vehicle control almost impossible. In repair of roads, we 
can apply abrasive to heavily traveled roadway and street. Suitable materials 
that can be used are clean and sharp sand, cinders and washed stone screening. 

7.6. Bridge maintenance: 

Bridges maintenance is a major part of roads maintenance. Bridges can be 
maintained in good condition by following the below guidelines: 

 Exposed steel work must be cleaned by sand blasting flame or other 
means followed by repainting. 
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 Deck joint may extrude or become filled with dirt so that cleaning and 
resealing is necessary. 

 Out of control vehicle, causing damage to guard rail, must be repaired 
and strengthened. 

 If bridge deck become rough resurfacing is required 
 Remedial measures to correct serious scour around and under piers and 

abutments. 

7.7. Traffic services: 

Include stripping, sign repair and maintenance (particularly needed for repair 
after stormy weather). 

7.8. Factor Affecting Roads Maintenance: 

Generally following factors affect the maintenance of pavements: 

7.8.1.Increase in the intensity of traffic. 

Since we know that there is increase in road transport per year about 8%. Hence 
this is the most important factor, which affects the maintenance of roads. 

7.9.Inadequate Thickness of Pavement. 

As already discussed adequate thickness of pavement is essential. If the 
adequate thickness is not provided, it will result frequent pavement failure, 
unevenness and heavy patches. 

7.9.1.Effect on No of lanes. 

The road research laboratory has established by experiments that concentration 
of road is almost 4 times larger on a single lane pavement than a double lane 
pavement section. Thus the road distress and maintenance on single lane 
pavement are higher than double lane pavements. 
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CHAPTER-8 

Steps in Bituminous Road Construction 
 
8.1. Preparation of the existing base course layer 

 The existing surface is prepared by removing the pot holes or rust if any.  
 The irregularities are filled in with premix chippings at least a week 

before laying surface course.  
 If the existing pavement is extremely way, a bituminous levelling course 

of adequate thickness is provided to lay a bituminous concrete surface 
course on a binder course instead of directly laying it on a WBM. 
 

8.2. Application of Tack Coat 
 It is desirable to lay AC layer over a bituminous base or binder course.  
 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area, this 

quantity may be increased to 7.5 to 10 kg for non-bituminous base. 
 
8.3. Preparation and placing of Premix 

 The premix is prepared in a hot mix plant of a required capacity with the 
desired quality control. The bitumen may be heated up to 150  177 deg 
C and the aggregate temperature should not differ by over 14 deg C from 
the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, 
carried to the location is spread by a mechanical paver at a temperature of 
121 to 163 deg C. the camber and the thickness of the layer are accurately 
verified. 

 The control of the temperatures during the mixing and the compaction are 
of great significance in the strength of the resulting pavement structure. 

8.4. Rolling 
 A mix after it is placed on the base course is thoroughly compacted by 

rolling at a speed not more than 5km per hour. 
 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 
30 tonnes having a tyre pressure of 7kg per sq.cm. the wheels of the roller 
are kept damp with water. 

 The number of passes required depends on the thickness of the layer. In 
warm weather rolling on the next day, helps to increase the density if the 
initial rolling was not adequate. The final rolling or finishing is done by 8 
to 10 tonne tandem roller. 
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8.5. Quality control of bituminous concrete construction 
 The routine checks are carried out at site to ensure the quality of the 

resulting pavement mixture and the pavement surface. 
 Periodical checks are made for 
 a) Aggregate grading 
 b) Grade of bitumen 
 c) Temperature of aggregate 
 d) Temperature of paving mix during mixing and compaction. 

 
8.6. Finished surface 
 

 The AC surface should be checked by a 3.0 m straight edge.  
 The longitudinal undulations should not exceed 8.0 mm and the number 

of undulations higher than 6.0 mm should not exceed 10 in a length of 
300 m.  

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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CHAPTER-9 
 
METHOD OF SURVEY 
 

 At first the road that is to be checked for undulation is fixed  and is 
divided into parts 

 The traffic flow over that area is controlled 
 Then the road is divided into 100m span and it is passed through bump 

integrator  
 The bump integrator is attached to a vehicle mostly jeep and passed over 

the road 
 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 
 The undulations are identified by bump integrator by the sensor attached 

to the wheel  
 The sheet of   values are taken and evaluated  for the progress 
 The values generally may not differentiate much if the difference is much 

then the particular area is to be renovated  
 The area that is to be renovated is selected and the traffic flow over the 

area is controlled 
 The traffic over that particular area is  generally diverted into other 

direction and the reconstruction is started 
 Then the top surface is removed by the pavement miller  
 The pavement miller consists of  sharp blades to its wheels which break 

the bitumen layer over top  
 The removal is done to a minimum depth of 3mm and maximum depth of 

5mm 
 The width to be  removed should be maxim of 3m 
 The miller removes the top surface and the bitumen removed is collected 

in a truck and is further used 

 
 
 9.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 
 This is not a time taking process and it lasts for half an hour  
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 Then the tack coat is layed  the tack coat acts as a gum between the  
layers 

 

         
 
         9.2 TACK COAT LAYER 
 

 Then after few minutes the bitumen is laid which is directly 
brought from the plant it is at a temperature of 130 to 140 degrees  

 The bitumen is laid over the road with  paver the paver also levels 
the bitumen 
 

  
 

            9.3 PAVER 
 

 Then the  bitumen is compacted with vibrating roller to attain a 
leveled surface  

 The vibration is always done from left to right  
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9.4 VIBRATING ROLLER 
 

  Then after the leveling is done the road is opened for the traffic 
flow 

 Thus the leveled  surface is obtained 
 Then the next sight to be repaired is selected 
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CHAPTER-10 

CONCLUSION 

 Studied and observed  how to identify the uneveness ofthe road by using Bump 
integrator. 

Observed different types of cracking. 

Observed maintenance of roads and identification of different types of surface 
distress 

Observed how to repair potholes , cracking and pavements 

Observed different types of materials and equipment  used in the repairing of 
roads 

The roads are helping many people daily to reach their destinations on time with 
the improvement of road facility there will be a better transport and better living 
of people and development the country  
 
When there are good  roads people are less prone to accidents, yearly many 
lives are lost during accidents when there are better roads  the deaths due to 
accidents can be controlled with better roads better communication cab be 
established between cities and towns 
 
The internship project helped me for better understanding of roads construction 
and  also maintenance  of national highway  
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UNIT -1 

INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as of 

March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked. 

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue of 

lion in 

passenger revenue, with an operating ratio of 96.0 percent. 

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long- distance 

and suburban routes, from 7,349 stations across India. The trains have five-digit and four- 

digit numbering system. Mail or Express trains, the most common types, run at an average 

speed of 50.6 kilometers per hour. Most premium passenger trains like Rajdhani, Shatabdi 

Exp run at peak speed of 140 150 km/h with Gatiman Express between New Delhi and 

Jhansi touching peak speed of 160 km/h. Indian railways also runs indigenously built semi- 

high speed train called Vande Bharat between Delhi - Varanasi and Delhi - Katra which 

clocks a maximum track speed of 180 km/h. In the freight segment, IR runs more than 

9,200 trains daily. The average speed of freight trains is around 24 kilometers per hour. 

Maximum speed of freight trains varies from 60 to 75 km/h depending upon their axle load 

with container special running at a peak speed of 100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach- 

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016. 
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to measure 

geodetic height, and in construction to measure height differences of construction artifacts. 

 
 
 
 
 
 
 

 
Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 
 

 

 

3.1 Sub Grade 

Fig 3.1 Components of Railway Track 

 
 

In transportation engineering, sub grade is the native material underneath a constructed 

road, pavement or railway track. It is also called formation level. The term can also 

refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order to 

remove surface vegetation, topsoil and other unwanted material, and to create space for 

the upper layer of the pavement. 

 
 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 
 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 
 

 Once the sub grade is at the required level then blanket work is started. 
 

3.2 Blanket 
 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread over 

entire width. On some other railway systems of the world, this layer is also called as 

sub-ballast. 
 

Fig 3.3 Blanket Material 
 

3.2.1 Properties of blanket material 
 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle size 

distribution curve should fall within two enveloping curves. If the material contains 

plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall not exceed 

5%. If fines are non-plastic, then the above percentage may be allowed up to 12%. The 

Uniformity coefficient (Cu) should not be less than 4, preferably be more than 7. 
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3.2.2 Preparation of blanket material 
 

a. Dumping: 
 

Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

 
b. Dozing: 

 

Fig 3.5 Dozing 
 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 
 

Fig 3.6 Grading 

The process of final shaping of surfaces on which pavement will be placed. 

 
d. Rolling: 

 

 
Fig 3.7 Rolling 

 
The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations. 
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 
 

Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 
 

The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 
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UNIT-4 
 

SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density filling 

in the hole. The in-situ density of material is given by the weight of the excavate material 

divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

 
The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

 

4.1 Apparatus 

 
1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10. Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in sufficient 

quantity. It is required to be free from organic substances. The sand should have been dried 

in an oven and kept in suitable storage for a period of time to allow its water content to 

reach equilibrium with atmospheric humidity. 

 

4.3 Calibrations 

 
1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the sand 

pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

 
1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely filled 

and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder (M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 
 
 

 
 
 
 
 
 
 
 
 

Fig4.1 Sand Replacement Test Apparatus 

 

 
Dry density=Bulk density/(1+water content) 
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5.1 Ballast: 

UNIT-5 

PERMANENT WAY OF RAILWAY TRACK 

 
 

Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 
 

5.1.1 Functions of Ballast: 
 

The ballast serves the following functions in a railway track. 
 

 It provides a level and hard bed for the sleepers to rest on. 
 

 It holds the sleepers in position during the passage of trains. 
 

 It transfers and distributes load from the sleepers to a large area of the formation. 
 

 It provides elasticity and resilience to the track for proper riding comfort. 
 

 It provides the necessary resistance to the track for longitudinal and lateral stability. 
 

 It provides effective drainage to the track. 
 

 It provides an effective means of maintaining the level and alignment of the track. 
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Fig 5.1 Ballast 
 

5.2 Sleepers: 
 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers: 
 

a) Holding gauge in proper gauge and level. 
 

b) Act as elastic medium. 
 

c) Support the rail firmly and evenly. 
 

d) Distribute the load transmitted from the rolling stock over large area of ballast. 
 

e) Provides stability to the permanent way. 

 
5.2.2 Requirement of an Ideal sleeper: 

 
a) Proper maintenance of gauge. 

 
b) Should have fittings that can be fitted, removed lifted, packed and replaced. 

 
c) Long life. 

 
d) Economical in respect of initial cost and subsequent maintenance. 

 
e) Capable of maintain alignment of track and level of ballast. 
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f) Strong enough to withstand bending stress. 
 

g) Should provide resistance against slide. 
 

h) Should resist being pushed forward due to passage of trail. 
 

i) Should be anti-theft and anti sabotage. 
 
 
 
 
 
 

 
5.2.3 Types of Sleepers: 

 
1. Timber or wooden sleepers: 

 
The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like pine. 

The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 
 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

 
Fig 5.2 Steel Sleepers 

 
3. Cast Iron Railway Sleepers: 

 
Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 
 
 
 
 
 

CI sleepers are of the following types: 
 

a. Pot or Bowl sleeper: 
 

The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

 
Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 
 

The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

 
Fig 5.5 Plate Sleeper 

 
 
 

c. Box sleeper: 
 

It is 

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 
 

This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 
 

e. Duplex Sleepers: 
 

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to the 

rail under each joint. The tie bar connects the plates across the track supporting ends of the 

adjoining rails at joints. These tie bars however not fixed to the rail with any fitting as 

illustrated in Fig. 5.7. 
 

 
Fig 5.7 Duplex Sleepers 

 
f. Concrete Sleepers: 

 
R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers are 

used. They were first of all used in France round about in 1914 but are common since 1950. 

They may be a twin block sleepers joined by an angle iron. It may be a single block pre- 

stressed type. 
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Fig 5.8 Concrete Sleepers 
 

5.3 Rails: 
 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand stresses, 

they are made of high-carbon steel. 

5.3.1 Function of Rails: 
 

Rails are similar to steel girders. They perform the following functions in a track: 
 

(a) Rails provide a continuous and level surface for the movement of trains. 
 

(b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road. 

(c) They serve as a lateral guide for the wheels. 
 

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces. 

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 
 

Rails can be divided in three types 
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1. Double Headed Rails 
 

2. Bull Headed Rails 
 

3. Flat Footed Rails 
 

1. Double Headed Rails: 
 

These rails indicate the early stage of development. It essentially consists of three 

parts, 

 Upper Table 

 Web 

 Lower Table 
 

Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower table 

with the chair made the surface of lower table rough and hence the smooth running of the 

train was impossible. Therefore, this type of rail is practically out of use. Double headed 

rail is shown in Figure. 

2. Bull Headed Rails: 
 

This type of rail also consists of three parts, 

 
 The Head 

 The Web 

 The Foot 
 

These rails were made of steel. The head is of larger size than foot and the foot is designed 

only to hold up properly the wooden keys with which rails are secured. Thus, the foot is 

designed only to furnish necessary strength and stiffness to rails. Two cast iron chairs are 

required per each sleeper when these rails are adopted. 
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3. Flat Footed Rails: 
 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head 

 The Web 

 The Foot 
 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

 

 
Fig 5.9 Flat Footed Rails 

 
5.4 RAIL FASTENINGS: 

 
Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate 
 

(b) Bearing plate 
 

(c) Chairs 
 

(d) Spikes 

 
The above features are briefly described below: 

 
a. Fish plate: 

 
Function of the fish plate is: 

i. Provide full expansion and contraction. 

ii. Bear vertical and lateral stress without distortion and resist wear. 

iii. Provide easy renewal and replacement. 
 
 

 
Fig 5.10 Fish Plate 

 
b. Bearing plate: 

 
Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area. 

In the case of B.H and DH rails bearing plates are required. 
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 
 
 

Fig 5.11 Bearing Plate 
 

c. Chairs: 
 

These are driven for holding DH and BH rails in the required position. 
 

 
Fig 5.12 Chairs 

 
 
 

d. Spikes: 
 

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used. 

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track. 

(4) Elastic spike: These are provided with steel springs. 
 
 

 
Dog spikes Screw spikes 

 

 
Round spike Elastic spike 

 
Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 
 

5.5.1 Various types of rail gauges in India: 
 

 Broad gauge 

 Meter gauge 

 Narrow gauge 
 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This gauge 

is also known as standard gauge of India and is the broadest gauge of the world. 

Suitability: - Broad gauge is suitable under the following Conditions:- (i) When sufficient 

funds are available for the railway project. (ii) When the prospects of revenue are very 

bright. This gauge is, therefore, used for tracks in plain areas which are densely populated 

i.e. for routes of maximum traffic, intensities and at places which are centers of industry 

and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used for tracks in under-developed areas and in interior 

areas, where traffic intensity is small and prospects for future development are not very 

bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% of 

laid to this gauge 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp curves, 

steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used in hilly and very thinly populated areas. The 

feeder gauge is commonly used for feeding raw materials to big government manufacturing 

concerns as well as to private factories such as steel plants, oil refineries, sugar factories, 

etc 

 
 

 
Name of gauge Width (mm) Route (km) % of route 

(km) 
Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 



                                                   INTERNSHIP REPORT 
 
                                                     ON      
 

          CONSTRUCTION OF CEMENT CONCRETE ROADS 

 
            DEPARTMENT-  
 

                                                             Submitted to 

 
   JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA 
 
                                                 KAKINADA 
 
             In partial fulfilments of the requirements for the award of the degree of 
 

                                   BACHELOR OF TECHNOLOGY 
 
                                                         IN 
 
                                         CIVIL ENGINEERING 
 
                                                 Submitted by 
                                             K.NAVYA MANASA 
                                                  (16481A0159) 
 
                                             Under the guidance 
                                      N.HARI PAVAN  M.Tech, PhD 
                                              (Assistant professor) 
                                DEPARTMENT OF CIVIL ENGINEERING 

                                                                               
                                      GUDLAVALLERU ENGINEERING COLLEGE  
                         (An Autonomous institute with Permanent Affiliation to JNTUK, Kakinada) 
                                                              Seshadri Rao Knowledge village 
                                                                   GUDLAVALLERU-521356 
                                            
 

                                           DEPARTMENT OF CIVIL ENGINEERING 



 

                  GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada, Accredited by 

 
Seshadri Rao Knowledge Village 

Gudlavalleru 

 

CERTIFICATE 

This is to certify that the Internship training report on                                          
CONSTRUCTION OF CEMENT CONCRETE ROADS is a bonafied work carried out by                                                                                                     

K.NAVYA MANASA(16481A0159)    
-05-2019 to 08-06- PANCHYATRAJ 

ENGINEERING DEPARTMENT,GUDIVAD    partial fulfilment of the requirements for 
the award of the  BACHELOR OF TECHNOLOGY in   CIVIL ENGINEERING  of  

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY  KAKINADA, 
KAKINADA. 

 
 

 
Mr. N. HARIPAVAN M. Tech, (PhD)                      Dr. P.KODANDA RAMA RAO, PhD                                     

PROJECT GUIDE                                                         HEAD OF DEPARTMENT 

  

 
EXTERNAL EXAMINER   

  



 

 



 

 
 

                                                   Acknowledgement 
 

I am very thankful to - PANCHAYATI RAJ DEPARTMENT for giving me the opportunity 
to undertake my 4 weeks of Industrial Training in the working area. Especially my 
humble thanks and regards to our industrial training coordinator N.HARI PAVAN , 
Assistant professor and 
Dr. P. KODANDA RAMA RAO Head of the Department of Civil Engineering who is a 
source of inspiration and guidance throughout Industrial training program. 
 
I would like to convey my heartiest thanks to engineers, surveyors and staff members 
works at site. I am very thankful to my guide N. HARI PAVAN Assistant Professor of 
civil engineering for helping me to prepare the final report of the internship. 
 
We would like to take this opportunity to express our profound sense of gratitude to our 
principal Dr. P. Ravindra babu, for providing us all the required facilities. 
 
We specially thank all our non-teaching staff for their co-operation and help We also 
thank our friends for their constructive criticism which made us to work more hard to 
produce better reports. 
 
After the 4 weeks of my Industrial Training in Panchayat Raj Department". I feel that I 
am very confident in performing duties successfully in my future career in any 
establishment I believe that the company has given me a good knowledge and 
experience about engineering works in the real field. 
 
                                                                                               K. NAVYA MANASA  
                                                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                              
 
 
 
 
 
 
 
 
 
 
 



 

CONTENTS                                                                                                      PAGE NO.  
   
CHAPTER I                                                                                                                  
 
1.1 Introduction                                                                                                            02 
 
CHAPTER II 
 
2.1 Pavement                                                                                                              03 
 
2.2 Purpose                                                                                                                 03 
 
2.12 Functions                                                                                                             04 
 
2.2 Types of Pavements                                                                                              04 
 
2.2.1 Flexible Pavements                                                                                            05 
 
2.2.2 Rigid Pavement                                                                                                  05 
 
2.3 Materials Used                                                                                                      07 
 
2.4 Types of Cement                                                                                                  09 
 
2.5 Proportioning                                                                                                        10 
 
2.6 Procedure to Construction of Road                                                                      10 
 
CHAPTER III 
 
3.1 MIX Design                                                                                                           12 
 
3.1.1 Basic Ingredients of Concrete                                                                            13 
 
3.2 Use of Admixtures                                                                                                 14 
 
3.3 Mix Design for cement concrete roads at gajulapadu                                           14 
 
3.4 Assigned and its details                                                                                         15 
 
CHAPTER IV 
 
4.0 Estimation                                                                                                              16 
 
4.1 Purpose of Estimating                                                                                            16 
 
4.2 Types of Estimates                                                                                                 17 
 
4.3 Special measures                                                                                                   24 
 
CHAPTER V 
 
5.0 Conclusion                                                                                                              25 
                                                       



 

                                                        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                     
 
 
                                  
 
 
        
  
 
 
 
 
 
 
 
 
 
 
 



 

                                             LIST OF FIGURES 
 
FIGURE NO 
 
1 Flexible pavement 
 
2. Rigid pavement 
 
3. Vibrating mortar cement concrete road at Gajulapadu 
 
4. Plate vibrator on cement concrete roads at Gajulapadu 
 
5. Cement concrete road at Gajulapadu 
 
6. Pouring of concrete 
 
7. Pumping of concrete 
 
8. Internal vibrator 
 
9. Floating of concrete  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             
 
 
 



 

 
                                                    ABSTRACT 
 
Concrete roads also referred to as ad pavements offer many trends in the long-term 
Designs and contract carefully consider codes murder to ensure concrete pavements 
strength,  durability, performance requirement with respect to sustainability and desired 
service life, consequently construction errors on inappropriate impact on the reduction 
of the pavements service life Concrete pavements have been used for local roads, 
streets, highways and other infrastructure has been found that the concrete roads are 
built in past India are lasting considerably longer than originally anticipated roads The 
techniques and pavement performance and understanding the theoretical background 
underlying commonly to know the limitations the applicability of the procedures are 
important.  
 
 
 
                                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                    
 
 
 
 
 
 
 



 

  ROADS AND BUILDING DEPARTMENT: AN OVERVIEW 

 Roads and building department (R&B), under the ministry of roads and Building Department, its 
pioneer in construction area of Andhra Pradesh.                                          

The Transport Roads & Buildings department deals mainly with the construction and 
maintenance of roads, bridges, causeways, and National Highways. The Department also deals 
with the construction and maintenance of certain public buildings that belong to the Government 
of Andhra Pradesh. 

The Department meets its set objectives through the following wings: 

 The Administration Wing, which handles all administrative matters 
 The Buildings Wing, which is responsible for construction and maintenance of 

Government Buildings 
 The National Highways Wing, which is in charge of construction and maintenance of 

National Highways 
 The Externally Aided Projects Wing, which manages all Externally Aided Projects 
 The National Bank for Agriculture and Rural Development (NABARD) Project, which 

handles all schemes sanctioned under the NABARD Schemes 
 The Andhra Pradesh Road Development Corporation (APRDC), which is mainly 

responsible for funds raising, management, and formulation of policies 

     
  



 

                                          CHAPTER I 
 
1.1 INTRODUCTION 
 
Cement concrete pavements are generally constructed using plain cement concrete 
Cement concrete pavement serves good and durable wearing surface an well as a 
collective si strong base course. The routine and periodic maintenance cost in very low 
as maintenance of joints only required. 
 
This report describes the internship at Panchayat raj department Government has 
planned to constructed village roads in the part of that scheme panchayat raj 
department of construction of road at Gajulapadu was contracted the road and all the 
details about the road at Gajulapadu. 
 
                                                 
Development of a country depends on the connectivity of various places with adequate road 
network. Roads are the major channel of transportation for carrying goods and passengers. They 
play a significant role in improving the socio-economic standards of a region. Roads constitute the 
most important mode of communication in areas where railways have not developed much and 
form the basic infra-structure for the development and economic growth of the country. The 
benefits from the investment in road sector are indirect, long-term and not immediately visible. 
Roads are important assets for any nation. However, merely creating the assets is not enough, it 
has to be planned carefully and a pavement which is designed not properly deteriorates fast. India 
is a large country having huge resource of materials. If these local materials are used properly, The 
cost of construction can be reduced. There are various types of pavements which differ in their 
suitability in different environment. Each Type of Pavements has its own merits and demerits. 
Despite a large number of seminars and conference, still in India, 98% roads are having flexible 
pavements. A lot of research has been made on use of waste materials but the role of the materials 
is still limited. So there is need to take a holistic approach and mark the areas where these are most 
suitable. 
India has one of the largest road networks in the world. For the purpose of management and 
administration, roads in India are divided into the following five categories: 

National Highways (NH) 
State Highways (SH) 
Major District Roads (MDR) 
Other District Roads (ODR) 
Village Roads (VR)  

The National Highways are intended to facilitate medium and long distance inter-city passenger 
and freight traffic across the country. The State Highways are suspended to carry the traffic along 
major centres within the state. Other District roads and Village Roads provide villages accessibility 
to meet their social needs as also the means to transport agriculture produce from village nearby 
markets. Major District Roads provide the secondary function of linkage between main roads and 
rural roads. 
                                                                                                                                                                                                                   



 

                   
The Road network in the country is as under 

 

economic and social development of the state and the population of each village is absolutely 
necessary to re-connect to the main roads. In addition to state important national roads, state roads 
and district roads and their proper broad be made to improve the quality of traffic point of view is 
of popular importance. Roads & Buildings Department to build roads and improve connectivity in 
rural ones, Other District Road and State broad and improvement of rural roads and main routes 
narrow construction of zones and depleted bridges and brides reconstruction of the bases are 
transacted on a priority basis. Also under pradhanmanthri Gram Sadak Yojana and Pre-fabricated 
construction of rural roads linking the work of other district roads broad Kilometres the scale bases 
are edited 
Successful operation of various Schemes for the Roads & Buildings Department engineers and 
supervisory boards in different districts of the engineers office has been different settled. Activities 
by planning, execution, and quality control etc. remove impediments find joy in relation to the 
supervision over the activities are focused. Various schemes operated by the Department of the 
office of the Regional Chief Engineers Office. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                     
 
 
 

 
CATEGORIES 

 
LENGTH(KMS) 

Primary road system covering National Highways 38,445 

Secondary road system covering State Highways(SH) 1,33,000 

Other roads including major district roads (MDR) other district 
roads(ODR) &village roads(VR) 

28,46,400 



 

 
 
 

                                        CHAPTER II 
 
2.1 PAVEMENT 
 
Pavement of road is an open generally public way for the passage of vehicles people 
and animals. 
 
Pavement is finished with a hard smooth surface If helped make them durable and able 
to withstand time and the environment They have a life span of between 20-30 years 
 
Road pavement deteriorate over time due to - 
 
The impact of traffic. particularly heavy vehicles. 
 Environmental factors such as weather, pollution 
 
India has one of the largest road network in the world tower 3 million km a present) For 
the purpose of management and administration, roads in India are divided ton to 
following five categories 
 

 
  
 Major District Roads (MDR) 
 

2.1.1 PURPOSE 
 
Many people rely on paved roads to move themselves and their products rapidly and 
reliably. 
 

2.1.2 FUNCTIONS 
 
One of the primary functions is load distribution. It can be characterized by the tire 
loads. tire configuration, repetition of loads, und distribution of traffic across the 
pavement and vehicle speed. 
 
Pavement material and geometric design can be eliminating moisture. 
 
 
                                                                    

2.2 TYPES OF PAVEMENTS 
 
There are various types of pavements depending upon the materials used; a briefs 
description of fall types is given here; 
 

 Flexible pavement 
 Rigid pavement 



 

 
 
                    Flexible pavement                                                                   Rigidpavement 
                                 
                        
                      Figure: 1                                                                                  Figure: 2 
 
 

2.21 FLEXIBLE PAVEMENT 
 Bitumen has been widely used in the construction of flexible pavements for a 

long time. This is the most convenient and simple type of construction. The cost 
of construction of single lane bituminous pavements varies from 20 to 30lakhs 
per km in plain area. In some applications,  however, the performance of 
conventional bitumen may not be considered satisfactory because of the 
following reasons 

 In summer season, due to high temperature,bitumen becomes soft resulting in 
bleeding, rutting and segregation finally leading to failure of pavement. 
                                                                                                                                                                                                                  

 In winter season, due to low temperature, the bitumen becomes brittle resulting 
in cracking, ravelling and un evenness which makes the pavement un suitable for 
you.     

 
2.22 RIGID PAVEMENT 
 
Rigid pavements, though costly in initial investment, are cheap in long run because of 
low   
Maintenance costs. There are various merits in the use of rigid pavements are 
summarized below; 
 

 Bitumen is derived from petroleum crude, which is in short supply globally and 
the price of which has been rising steeply. India imports nearly 70% of the 
petroleum crude. The demand for bitumen in the coming years is likely to grow 
steeply; far outstripping availability .Hence it will be  interest to explore 
Alternative binders. Cement is available in sufficient quantity in India; its 



 

availability in the future is also assured. Thus cement concrete roads should be 
obvious choice in future and programmes. 

 
 Besides the easy availability of cement, concrete roads have a long life and are 

practically maintenance free. 
 

 Another major advantage of concrete Dams is the savings in the fuel ty 
commercial vehicles for an extent of 14-20%.The fuel savings themselves can 
support a large programme of concreting. 
 

  Cement concrete roads save a substantial Quantity of stone aggregates and this 
factor must be considered when a choice pavement is made. 

 
 Concrete roads withstand extreme weather conditions - wide ranging 

temperatures, heavy rainfall and water logging. 
 

 Though cement concrete roads may cost slightly more than a Nexible pavement 
initially they are economical when whole-life-costing is considered. 

 
 Reduction in the cost of concrete pavements can be brought about by 

developing. 
 

 Semi -self-compacting concrete techniques and the use of closely spaced thin 
joints Panchayati raj efforts should be initiated in these area. 

 
 
 
 
 
 
 
                                                                      
 
 

2.3 TYPES OF CONCRETE PAVEMENTS 
 

 PLAIN CONCRETE OR SORT PAVEMENT SLABS 
 
      Continuously reinforced concrete pavements are characterised by the absence of                        

 transverse joints and are equipped with longitudinal steel reinforcement. The 
diameter of             the reinforcing bars is calculated in such a way that cracking can 
be controlled and that the cracks  are uniformly distributed (spacing at 1 to 3m).The 
cracks width has to remain very small, i.e., less than 0.3mm. 

 

 REINFORCED PAVEMENT SLAB 
 

Reinforced concrete pavement slabs are almost never used, expect for inside or 
outside               industrial floors that are subjected to large loads or if the number of 
contraction joints has to be limited.   

 
 
 

  



 

 STEEL FIBRE CONCRETE 
 

The use of steel fibre concrete pavements is mainly limited to industrial floors. 
However ,in that sector they are used intensively. For road pavement steel fibre 
concrete can be used for thin or very specific application. 

 
 

2.4 MATERIALS USED 
 
Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction. Communities around the world rely on as a safe, strong and simple 
building material .It is used in all types of construction, from domestic work to multi-
storey office blocks and shopping complexes. 
 
Despite the common usage of concrete, few people are aware of the consideration 
involved in designing strong, durable, high quality concrete. 
 
There are mainly three materials used primarily 
 
1. Aggregate 
2. Cement 
3. Sand (Fine Aggregate) 
4. Coarse Aggregate 
 



 

 
 
 
                         Figure: 3.0 Vibrating mortar cement concrete road                                     
 

 
1. AGGREGATE 
 
Fine Aggregates and coarse aggregate. Forms a very large portion of concrete 
Aggregate 
may be considered an inert material which combines with cement paste by developing a 
mechanical bond to form a hard mass. Aggregate is cheaper than cement, which 
directly 
helps in achieving economy in concrete preparation. 
 
 
 
 



 

2. CEMENT 
 
Cement is a binder substance that and an independently, and bind other materials  
caementicium to describe masonry resembling modern concrete that was made from 
crushed rock with burnt lime as binder. The volcanic ash and pulverised brick additives 
that were later referred to as    cementum, cimentum, cement. 
 
Cement used in construction can be characterized as being the hydraulic Hydro cement 
Portland cement harden because of hydraulic, a chemical reaction between the 
anhydrous cement powder and water Thus, they can harden under water exposed to 
wet weather The chemical reaction result in hydrates that are not very soluble and so 
are quite durable in water Non-hydraulic cement do not harden under for example, 
slaked lime garden by reaction with atmospheric carbon dioxide.  
 
The most important uses of cement are as an ingredient in the production of motion in 
masonry, and of concrete, a combination of and an aggregate to form a strong. 
 

3. FINE AGGREGATE 
 
Sand is available in nature in streams, rivers, ponds etc It should be free from m organic 
material. I consists of small angular or sharp grins of silica (co sand should be pass 
through 4.75mm IS sieve and contains not more than 5% of coarse material purpose of 
using sand in preparation of concrete is fill the voids between coarse aggregate to form 
good bond. 
 

2.5 TYPES OF CEMENT 
 
1. PORTLAND CEMENT 
 
2 PORTLAND FLY ASH CEMENT 
 
3. PORTLAND POZZOLANA CEMENT 
 
4. PORTLAND SILICA FUME CEMENT 
 
 
 

PORTLAND CEMENT 
 
Portland cement is by far the most common type of cement in general use around the 
world . This cement is made by heating limestone (calcium carbonate) with small 
quantities of other material (such as clay) to 1450   in a kiln, in a process known as 
calcium oxide, or quicklime, which is then blended with the other materials that have 

ordinary Portland 
commonly used type of cement(often refer to as OPC), Portland cement is a basic 
ingredient of concrete ,mortar and most non-speciality grout. The most common use for 
Portland cement is in the production of concrete. Concrete is composite material, 
concrete can be cast in almost any shape desired, and once hardened, can become a 
structural (load bearing) element. Portland cement may be grey or white.  
 
 
 



 

2 PORTLAND FLY ASH CEMENT 
 
It contains 35% of fly ash. The fly ash is a pozzolanic, so that ultimate strength is 
maintained . because fly ash addition allows lower concrete water content , early 
strength can also be maintained. Where good quality cheap fly ash is available, this can 
be an economic alternative to ordinary Portland cement. 
 
 

3 PORTLAND POZZOLANA CEMENT 
 
It includes fly ash cement, since fly ash is a pozzolana , but also includes cement made 
from other natural or artificial pozzolans. In countries where volcanic ashesare 
available. 
 
 

4. PORTLAND SILICA FUME CEMENT 
 
Addition of silica fume can yield exceptionally high strengths, and cements containing 5-
20%silica are occasionally produced .However, silica fume is more usually added to 
Portland cement at the concrete mixer. 
 

 FINE AGGREGATE:- 
 
Sand is naturally occurring granular material composed of finely divided rock and 
mineral particles. The composition of sand is highly variable, depending local rock 
sources and conditions. But the most common constituent of sand in inland continental 
settings and non- tropical coastal settings is silica (silicon dioxide, or SiO2), usually in 
the form of quartz.  
 
 
 
  
 
 

 COARSE AGGREGATE: 
 

Aggregates are inert granular materials such as sand, gravel or crushed stone that, 
along with water and Portland cement, are an essential ingredient in concrete. For 
a good concrete mix, aggregates need to clean, hard, strong particles free of 
absorbed chemicals or coatings of clay and other fine, materials that could cause 
the deterioration of concrete. 

 
       Aggregates, which account for 60 to 75% of the total volume of concrete, are 
divided into two distinct categories- fine and coarse. Fine aggregates are generally 
consists of natural sand or crushed stone with most particles passing through a 3/8 

inch (9.5mm) sieve. 
 
       Coarse aggregates are any particles greater than 0.19inch (4.5mm), but 
generally range between 3/8 and 1.5 inches (9.5mm-37.5mm) in diameter. Gravels 
constitute the majority of coarse aggregates used in concrete with crushed stone 
making up the most of the remainder. 

 
 



 

 
          Natural gravel are some usually dud or dredged from a pit, river, lake, or 
seabed.         Crushed aggregates is produced by crushing quarry rock, boulders, 
cobble, un large-size gravel. Recycled concrete is a valuable source of aggregate 
und has been satisfactorily used in granular sub bases, soil-cement, and in new 
concrete. Aggregate processing consists of crushing, screening and washing the 
aggregate to obtain proper cleanliness and graduation. If necessary, beneficiation 
process such as jigging or heavy media separation can be used to upgrade the 
quality. 

 
         Once processed, the aggregates are handled and stored in a way that 
minimizes the segregation and degradation and prevents contamination. 

mixture proportion, and economy. Consequently, selection of aggregates is an 
important process. Although some variation in aggregate properties is exacted, 
characteristics that are considered when selecting aggregates include; 

 
 

 Grading 
 Durability  
 Particle shape and surface texture 
 Abrasion and skid resistance 
 Unit weights and voids 
 Absorption and surface moisture. 

 
Grading refers to the determination of the particle-size distribution for aggregate. 
Grading limits and maximum aggregate size are specified because grading and size 
affect the mom of aggregate used as well as cement and water requirements, 
workability. 
 
 

 
 
 
                                             Figure: 4 plate vibrator on Cement concrete road 
 
 
 



 

 

2.5 PROPORTIONING: 
 
The following table sets forth the master limits of the job mix for the several grades of 
concrete, and designates the quantities of materials and relative proportions for each 
grade of concrete. For air-Entrained High-Early-Strength concrete, as required or 
permitted when High-early-Strength cement is used. 
 
The quantities of aggregates set forth in the tabulations for oven dry materials having a 
bulk specific gravity of 2.65 for aggregates having a different specific gravity, the 
weights shall be adjusted in the ratio that the specific gravity of the material used bears 
to 2.65. 
 
 
 
 
 
 

2.6 PROCEDURE TO CONSTRUCTION OF ROAD 
 
During construction of a cement concrete pavement, various steps are taken as below 
 

 Survey of proposed work is done by experienced engineers or by any expert of 
survey Site     survey includes geographical details soil properties and site 
investigation. 

 
 After survey, a team of experienced engineers and architecture prepare detailed 

plan of work with the help of various software. 
 

 After that, an engineer prepares detailed estimate of proposed work and also 
prepares estimate regarding equipment required and labour requirements. 

 

 Now, excavation is done with the help of automatic machines and then 
construction of concrete slab is done. 
 

 And after this construction of soil sub grade, base coarse and then construction 
of concrete slab is done. 

 
 
 
                                               
 
 
 
                                                       
 
 
 
 
                                              
 
 
 



 

                                                 CHAPTER III 
 
 
3.1 MIX DESIGN 
 
            Concrete is an extremely versatile building material because, it can be designed 
for strength ranging from M 10(10Mpa) to M 100(100Mpa) and workability ranging from 
0mm slump to 150mm slump. In all these cases, the basic ingredients of concrete are 
the same, but it is their relative proportioning that makes the difference. 
 

3.1.1 BASIC INGREDIENTS OF CONCRETE 
 
1, Cement It is the basic binding material in concrete 
 
2. Water - It hydrates cement and also makes concrete workable 
 
3. Coarse Aggregate - It is the basic building component of concrete 
 
4. Fine Aggregate count aggregate - Along with cement paste it forms mortar grout and 
Gils the voids in the coarse aggregate. 
 
5. Admixtures - They enhance certain properties of concrete is gain of strength, 
workability, setting properties, imperviousness etc 
 

3.2 USE OF ADMIXTURES 
 
Now days, admixtures are rightly considered as the fifth ingredient of concrete. The 
mixtures can change the properties of concrete. Commonly used admixtures are as 
follows: 
 

1. Plasticisers & super plasticisers 
2. Waterproofing admixtures 

 
It contains up to 35 % fly ash .The fly ash is a pozzolanic, so that ultimate strength is 
maintained. Because fly ash addition allows lower concrete water content, early 
strength can also be maintained. Where good quality cheap fly ash is available, this can 
be an economic alternative to ordinary Portland cement. 
 

 PORTLAND POZZOLANA CEMENT 
 
              It includes fly ash cement, since fly ash is a pozzolana, but also includes 
cement made from other natural or artificial pozzolanas. In countries  where volcanic 
ashes are available. 
 
 
 
 

 PORTLAND SILICA FUME CEMENT 
 
                    Addition of silica fume can yield exceptionally high strengths, and cements 
Containing 5-20% silica are occasionally provided. However, silica fume is added to 
Portland cement at the concrete mix. 



 

 
 

3.3 CONCRETE MIX DESIGN 
 
STIPULATIONS FOR PROPORTIONING 
 
(i) Concrete Mix Design Stipulation 
 
(a) Characteristic compressive strength required in the field at 28 days grade 
designation M20 
 
(b) Type of cement                                         : OPC 43 grade conforming to IS 8112          
 
(c) Nominal maximum size of aggregate       : 20mm 
 
(d) Minimum cement content                         : 320kg/m3 
 
(e) Maximum water cement ratio                   : 045 
 
(f) Workability                                                 : 100mm (Slump) 
 
(g) Exposure condition                                   : Severe (for reinforced concrete) 
 
(h) Method of concrete placing                      : pumping 
 
(i) Maximum cement content 450 kg/m 
 
(j)Chemical admixture type                            : Super plasticizer 
 

(ii) Test data of material 
 
(a) Cement used                                           : OPC 43 grade conforming to IS 8112 
 
(b) Specific gravity of cement                        : 3.15 
 
 
 
(c) Chemical admixtures                                 : Super plasticizer conforming to IS 9101 
 
 
 
(d) Specific gravity of 
 
1) Coarse aggregate                                           : 2 74 
 
2) Fine aggregate                                                : 2.74 
 
(e) Water absorption 
 
1) Coarse aggregate                                           : 0.5 percent 
 
2) Fine aggregate                                               : 1.0 percent 
 



 

(f) Free (surface) moisture: 
 
(1)Coarse aggregate - Nil (absorbed moisture also ml) 
 
2) Fine aggregate - Nil 
 

PROCEDURE FOR CONCRETE MIX DESIGN OF M20 CONCRETE 
 
STEP I- TARGET STRENGTH FOR MIX PROPORTIONING 
 
Where, 
 
fck = target average compressive strength at 28 days, 
 
fck = characteristic compressive strength at 28 days, and 
 
S - standard deviation in N/mm2 (as per table -1 of IS 10262-2009) 
 
ftarget = fck + 1.65 x S = 20 +1.65x 5.0=28.25 N/mm2 

 
 
 

STEP 2 - SELECTION OF WATER CEMENT RATIO 
 
From Table 5 of IS 456(page no 20) 
 
maximum water-cement ratio = 0.45 
 
Based on experience, adopt water cement ratio as 0.40 
 
0.40 < 0.45 hence ok. 
 

STEP 3- SELECTION OF WATER CONTENT 
 
From Table 2 of IS 10262-2009, 
 
Maximum water content = 186 litres (for nominal maximum size of aggregate  20mm) 
 
Estimated water content = 186+ (6/100) x 186 = 197.0 litres 
 

STEP 4 - SELECTION OF CEMENT CONTENT 
 
Water-cement ratio = 0.40 
 
Corrected water content = 197. 00 litres 
 
Cement content = 197.0 40 = 492.50kg/m3 

 
From Table 5 of IS 456, 
 
Minimum cement content for  severe exposure condition = 320kg/m3 

 
492.50 kg/m3 > 320kg/m3, hence ok.  



 

 
This value is to be checked for durability requirement from IS: 456, 
 
In the present example against mild exposure and for the case of reinforced concrete 
the minimum cement content is 320 kg/m3 which is less than 492.50kg/m3. Hence 
cement content adopted =492.50kg/m3 

 
 
 

STEP 5: PROPORTION OF VOLUME OF COA MALABAR AGGREGATE 
CONTENT 
 
From table 3 volume of coarse aggregate corresponding to 20mm size aggregate and 
fine aggregate (Zone-1) for water cement rati0 of 0.50 = 0.60 
 
In present case water cement ratio 0.40 
 
Volume of coarse aggregate for water cement ratio 0.40 = 0.62 
 
Volume of coarse aggregate = 0.62* 0.9 = 0.56 
 
Volume of fine aggregate content = 1-0.56 = 0.44 
 
 
 

STEP 6: CALCULATION OF MIX PROPORTION 
 
The mix calculation per unit volume of concrete shall be as follows 
 
a)Volume of concrete =  1m3 

 
b) Volume of cement = (Mass of cement / Specific gravity of cement) x (1/1000) 
 
= (492. 50/3.15) x (1/ 1000) = 0.156 m3 

 
c) Volume of water = (Mass of water/ Specific gravity of water)*(1/1000) 
 
= (197.0/1)x (1/ 1000)=0.197 m3 

 
d) Volume of chemical admixture by mass of cementations materials 
 
(Mass of chemical admixture/ specific gravity of admixture) x (1/1000) 
 
= (7/1.145) x (1/ 10000)=0.006m3 

 
(e)Volume of total aggregates =a-(b+c) = 1-(0.156+0.197)=0.359m3 

 
F) Mass of coarse aggregate =e x volume of coarse aggregate x specific gravity x1000 
 
=0.359x0.56x2.74x1000=550.84kg/m3 

 
g) Mass of fine aggregates= e x volume of fine aggregate x specific gravity of fine 
aggregate x  



 

 
1000=0.359 x0.44x2.74x1000=432. 81kg/ m3 

 

STEP: 7 CONCRETE MIX PROPORTIONS FOR TRIAL MIX  
 
Cement                                                     = 492 5 kg/m3 
 
Water                                                        = 197.0 kg/m3 
 
Fine aggregates                                         = 432.81kg/m3 
 
Coarse aggregate                                       = 550.84kg /m3 
 
Chemical admixtures                                    = 7kg/m3 
 
W/c                                                                = 0.4  
 
Mix proportion ratio for M20 1: 1.5:3 
 

3.4 WORK ASSIGNED AND IT'S DETAILS 
 

 To construct the cc roads in gajulapadu (M) 
 

 Total no. roads constructed : 2streets roads 
 

 Total cost estimation : 7.50 lakhs 
 

 Total length of the road : 1.8 km 
 

 Under the supervision of  : 
 

Engineer (PANCHAYATRAJ DEPARTMENT) 
 

 Contractor :  
 

 Duration of this task :45 days 
 
 
 
 
 
                                              
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 



 

 

                                             CHAPTER IV 
 

 
4.0 ESTIMATION 
 
Estimation of any construction work may be denied a he process of calculating the 
quantities and cont of the various items Found in connection with the work to a 
reasonable degree of accuracy 
 
For preparing the estimate drawing consists of plan, sections through important points 
and elevation a long   with detailed specification giving descriptions of all workmanship 
properties and proportion of material as required. 
 
The estimate also gives an idea of the time required for completion however,  the actual 
cost  is  known only after completion of work  accounts of the completed work 
 
For preparing the estimate, drawing consists of plan, section through important port and 
elevation a long with a detailed specification giving description of all properties and 
proportion of material required 
 

 The climate also gives an idea of the time required for completion However, the 
us known only after completion of work  account of the completed work 

 

4.1 PURPOSES OF ESTIMATING: 
 

 MONEY - to determine necessary amount of money required by the way to 
complete the proposed work. 

 

 QUANTITY - to determine the quantities of material required in order to program 
their timely procurement. 

. 
 WORKER - to determine the number of various types of workers required in 

each   work. 
 

   4.2 TYPES OF ESTIMATES 
 
       1. Approximate estimate or preliminary estimate 
 
       2. Detailed estimate 
 
 
 
 
 
 

1. Approximate estimate or preliminary estimate 
 
Approximate is prepared to decide, weather the funds available for the proposal is 
sufficient or not the rough cost estimate is prepared from the practical knowledge and 
the cost of similar works The estimate is accompanied by detailed report explaining the 



 

necessity and utility of the proposal on the basis of this estimate competent sanctioning 
authority accords 
"administrative approval". 
 
Approximate estimate is also called as proforma estimate or preliminary estimator rough 
estimate. 
 
 

2. Detailed Estimate: 
 
A detailed estimate is a cost of all the activities and materials that would be used in 
finishing the project .It differs from an initial or rough cut estimate by the mere depth of 
detailing. It is usually done finalizing the drawings. In detailed estimate, the quantities 
each item of work such as earth work excavation, bed concrete, brick masonry etc. are 
calculated. The dimensions of length, breadth, depth or height are read of fro the 
drawings. 
 
 
 
 

Necessity of Detailed Estimate: Based on approximate estimate of the project 
"administrative approval  is accorded 
 

 For Getting "Technical sanction, the detailed estimate is prepared. 
 

 Detailed estimate is required for arranging the contract and entering into 
agreement between contract and engineer / owner.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

MIXING AND TRANSPORT OF CONCRETE 
 

CONCRETE MIXING PLANT 
The concrete mixing plant must have a sufficient capacity in order to be able to continuously 
supply concrete to the paving machines. The mix constituents and admixtures have to be dosed 
very accurately. The number of aggregate feed bins has to equal at least the number of different 
aggregate fractions. The bins shall have raised edges to prevent contamination of the aggregate 
fractions. The equipment for loading the materials shall be in good condition and shall have 
sufficient capacity to be able to continuously feed the bins. The bucket of the loaders shall not be 
wider than the bins. The content of the cement silos and the water tank are in proportion to the 
production rates. 
For small works, permanent concrete mixing plants are often called on. In that case, mixing plants 
that are inspected and that can deliver Indian quality certification concrete should be used. 
Furthermore it is useful and even essential to have a communication system between the concrete 
mixing plant and the construction site in order to coordinate the batching and paving operations 
 
 
 

TRANSPORT OF THE CONCRETE 
 
Sufficient trucks must be available to continuously supply the paving machines. The number 
depends on the yield at the construction sites the loading capacity of the trucks and the cycle time 
(i.e. the transport time plus the time required to load and unload a truck)- The loading capacity and 
the of truck to be used depend on the nature of the work, the haul roads and concrete paving 
machines. 
Usually, the specifications prescribe that the concrete has to be transported in dump trucks as 
concrete consists of a relatively dry mix having a consistency that makes transport and unloading 
in truck mixers difficult. Furthermore, dump trucks can discharge the concrete faster. For small 
marks and in urban areas, the use of truck mixers is increasingly accepted. Under these 
circumstances an admixture (e.g. a superplastisizer ) can be mixed in just before discharging the 
concrete, 
The necessary measures have to be taken to prevent changes of the water content and temperature 
of the concrete during transport. To this end, the specifications prescribe to cover the dump trucks 
by means of a tarpaulin. 
 
 



 

 
                                                       fig 6: pouring of concrete 
 

PLACING THE CONCRETE 
 
Usually the concrete is placed using slip form paving machines which applies for all categories of 
roads. This equipment meets both the requirements for quality and for the envisaged rate of 
production. Conventional concreting trains riding on set up rails, are hardly used any more for 
roadwork's in our country. For this reason this manner of execution will not be dealt with here. 
However, the technique of manually placing the concrete using forms is still applied in certain 
cases, such as for the construction of roundabout  with a small diameter, at intersections, for repair 
work or when the execution conditions are such that slip form pavers cannot be utilized. This 
occurs increasingly often in urban areas for the construction of pavement surfaces of exposed 
aggregate and possibly coloured concrete. 
 

 
                                         Fig 7 : pumping of concrete 
 
 
 



 

COMPACTION: 
 
The purpose of compaction is that to pull out air from void and make concrete harden. 
Compaction done by: 
1. Mechanically surface vibrator  
2.  Manually hand tampers  
 

Mechanically surface vibrator: 
The surface vibrators commonly used are pan vibrator and vibrating screeds. The main application 
of this type of vibrator is in the compaction of small slabs, not exceeding 150mm thickness and 
patching and repair of pavement slabs. 
 
 
 
 
 

 
                    fig 8: internal vibrator 
 

FINISHING OF SURFACE: 
 
Floating: 
For leveling the surface use floating, screeding, power trowel. So that there is no acceptable more 
than 3mm variation in concrete level surface. 
Belting:   
For making surface clean used belting process. Belt is nothing but a 15-30cm thick sheets of canvas 
which have more length than road. 



 

 
                             Fig 9: floating of concrete 
 
BROOMING:  
Brooming is the process in which we made rough surface parallel to road by brush. 
It useful in avoiding slip and comfortable travelling on road. The depth of line on road no more 
than 1.5mm. 
JOINTS: 
Joints are placed in concrete slabs and pavements at regular interval to prevent development of 
cracks in concrete. 
 

TYPES OF JOINTS:  
 Contraction joint 
 Expansion joint 
 Construction joint 
 Longitudinal joint 

CONTRACTION JOINT: 
These are intended to create weak planes in concrete and to regulate the location where cracks, as 
resulting of dimension changes, can occur. 
 
EXPANSION JOINT: 
 
These are provided to separate or isolate slabs from other parts of the building, such as walls, 
footing or columns. Joint permits free vertical and horizontal movements between adjacent parts 
of the structure and help reduce cracking when these movements are restrained. 
 
                                       
 
CONSTRUCTION JOINT: 
 
 These are provided at surface where two successive placements of concrete occur. They are 

e 
than the initial setting time of concrete. 
 
LONGITUDINAL JOINT: 
 
A longitudinal joint consists of a tie bar placed at the mid depth of a concrete pavement and it is 
not intended for joint lateral movement. In fact longitudinal joint are normally designed at a regular 
spacing. 



 

CURING: 
 
Curing is the process of increasing hydration in cement; after setting the concrete, curing process 
is done till 20 to 25 days. 
There are some method of curing- 

Shading concrete works 
Covering with hessian & gunny bags 
Sprinkling of water 
Membrane curing 
By bonding   
 
 

 
                    

 
 
 
 
 
 
 
 
 

PROTECTION OF THE CONCRETE ROAD 
1. PROTECTION AGAINST DRYING OUT 

 
The quality of hardened concrete, and in particular, the durability of surface- depends directly on 
the protection of the fresh concrete against drying out. It is detrimental both to strength and to the 
shrinkage (risk of cracks forming) and also to the au-ability fresh concrete loses water. As a result 
of their large exposed areas, pavements are greatly subjected to drying out. E.g. At an ambient 
temperature of 200C, a relative humidity of 60 a temperature Of the concrete of 250C and a wind 
speed of 25 I litre of water will evaporate every from every m20f pavement surface. Note that the 
upper surface layer (a few cm thick) concrete only contains about 4 litres of water per m2. 
A curing compound is usually used to protect road concrete against drying out This coating sprayed 
on the concrete top surface and on the vertical surfaces immediately after the paving rain has 
passed and, if applicable, after the concrete surface has been roomed. 
 
In case of an exposed aggregate finish, the setting retarder must also have the property that it 
protects the concrete against drying out. If not, the concrete must be covered with a plastic sheet 
as soon as the setting retarder is applied. As stated above, subsequent to the removal of the skin of 
concrete mortar, the concrete is protected against drying out a second time by spraying a curing 
compound or by covering the surface with a plastic sheet. The latter method is particularly used in 
urban areas on coloured exposed aggregate concrete. 
The curing compound has to be applied at a rate of at least 200 g/m and its effectiveness coefficient 
shall be greater than 80%. Curing compounds are pigmented white or have a metallic gloss so as 
to better reflect sunlight which limits the warming up of the concrete. 
 
 



 

2. PROTECTION AGAINST RAIN 
 
Concreting is stopped if it rains. Furthermore, the necessary measures have to be taken to prevent 
that the concrete surface is washed out by rain. This applies both to freshly spread concrete that 
has not been compacted yet and to smoothed concrete. Plastic sheets or mobile shelters are suitable 
means of protection. 
 
3. PROTECTION AGAINST FROST 
 
When concrete is placed in cold weather (see also 8.4.1) the pavement surface has to be effectively 
protected against frost in such a way that the temperature at the surface of the concrete does not 
drop below + 10 c for 72 hours after placement. This protection can consist of, for example, non-
woven geo textile or polystyrene foam plates with ballast. 
4. PROTECTION AGAINST MECHANICAL INFLUENCES (TRAFFIC 
SIGNPOSTING) 
 
Every necessary measure shall be taken to protect the fresh concrete from damage due to all kinds 
of mechanical influences (cars, bicycles, pedestrians, animals etc.) 
  



 

 
   WORKABILITY PERIOD  
 
   It must always ensued concrete is processed as quickly as possible. Certainly within 2 aner 
batching including the surface treatment the protection in hot. Dry even sorter workability has to 
be observed (minimum 90 minutes). Unless precautions are taken that have been approved by 
the manager of the works , concrete laid if the air temperature at I S m above ground under 
thermometer shelter does not exceed 25 can measures shall taken to keep the water content of 
the concrete as constant as possible from the time of batching until completion of the 
placement. 
 
 
PAVING INTEURUPTIONS 
 
Whenever the supply of concrete is interrupted, the driver of the paving machine shall 
immediately take the necessary measures to lower the speed of the paving train and to ensure 
that the machine stops as little as possible. 
 
For short interruption ,the machine should be stopped before the deposited concrete in the 
vibrating chamber has dropped to such a level that the vibrators become visible. If the supply is 
interrupted for more than 60minutes (45 min. in hot weather), construction joint has to be made 
upon a long-lasting defect of the paving equipment , the supply of fresh concrete has to be v; 
has to be stopped immediately and an attempt must be made to complete the current paving 
phase. If the circumstances and the elapsed workability time no longer make a proper 
completion possible, the concrete , that has been deposited but not yet finished, has to be 
removed. 
 
To achieve a continuous profile , particular care is taken of the execution of the construction 
joints, both at the end of the day and every time work is resumed .The concrete is compacted 
preferably with a separate vibrating needle before the paving machine is passing in order to 
obtain properly compacted concrete on both sides of the joint. 
 
 
PLACEMENT OF CONCRETE ON A SLOPE 
 
When placing concrete on a slope of less than 4%it is recommended to work up hill, In order to 
prevent tension cracks at the surface. Furthermore, the consistency of the concrete and the 
working speed of the paver have to be adopted to the working conditions. However, if the 
longitudinal slope is more than 4%, unevenness can occur as concrete falls back when the 
machines have passed. In that case, a suitable composition of the concrete mix has to be 
realised and it is recommended to work downhill. It must be ensured that enough concrete is 
deposited in front of the paving machine to prevent the concrete from sliding down. Concrete 
pavements have been successfully executed on slopes of 10 to 12%. At one time the slope was 
even 18%. 
 
 
OPENING TO TRAFFIC 
 
Usually, a concrete pavement is only opened to traffic 7 days after the concrete has been laid 
and after, in the presence of all parties, any possible cracks have been recorded. A concrete 
pavement of less than 7 days old can be opened to traffic if the contractor provides proof that 
the concrete has reached the minimum compressive strength stipulated in the specifications.  
 
Presently, special compositions of the concrete mix allow an early opening to traffic, i.e. 
between 24 and 48 hours after placement. These mixes are used, for example, for pavement 
repair works to reduce the nuisance to the public as much as possible. 
 
It is pointless to talk about quality if not all employees, each at his own level, make a special 
effort to understand the rules of good practice upgrade their know-how and act according       



 

 

                                                           CHAPTER V 
 

5.1 CONCLUSION 
 
The proportions of concrete mix are obtained by experimentally evolved relationships 
between the factors in the choice of mix design. It provides reasonably accurate guidelines to 
arrive at an optimum proportion of ingredients. The trial mix here in this project. We designed for 
mix M20 on several trails. The fine and coarse aggregate are mixed in suitable proportion. 
 
The total abstract estimation of cement concrete road 7.50lakhs Road length=180mts.  
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ABSTRACT 

 The project that we dealt with residential buildings constructed by DHALAPATHI 

CONSTRUCTIONS. 

Typical construction consists of G+9 floors. It is a residential Building with all the 

amenities like ramp interconnected to all the floors and it has a built up area of 3.65 acres. 

Under the training period, our site engineer given brief introduction about construction of this 

building. Our work is mainly dealing with observation of site execution work of structure 

(columns, beams & slabs etc.). Based on the orientation of floors, they have different built up 

areas, code specifications, quality checking and building bye laws & safety plan are followed 

for every element in the construction. Computerized floor plans, building elevations are 

produced using the various software such as Auto CAD. 

About the Building: 

 This project consists 5 multi-storied buildings constructed at Kaza toll-plaza, Guntur. 

 It is a 10 storied building (G+9). The number of each flats in each floor is 4 in each 

apartment. 

 Each flat consists of 3BHKs and 2BHK rooms. 
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CHAPTER- 1 

INTRODUCTION 

DHALAPATHI CONSTRUCTIONS G+9 of five blocks of construction started from 

commencement date of 20 May 2019 and still construction going on. Dalapathi Constructions 

is an engineering conglomerate to deliver Civil, Mechanical and Electrical engineering services 

for a wide range of clients including Local, State & Central Government and MNC companies. 

Extended their services to Land and Property developments and allied professional practices. 

Mr. D V Nagaraju established a partnership firm by the name and style of M/s. Ratna 

Constructions in the year 1994. He has managed the company in the capacity of Managing 

Partner right from inception and got executed various works and the same is in existence. Due 

to change in the incumbency of the partners another company in the name and style of 

being taken up in the name of M/s. Dalapathi Constructions sister concern of M/s. Ratna 

Constructions under the leadership of Mr. D V Nagaraju. 

1 Name of the Project Multi-storied Building 

2 Name of the Building SRIVALLI PRAVAS 

3 Each Flat Area 3.65 Acres 

4 Construction Company Dalapathi Constructions 

5 Location of Site Kaza toll-plaza, Guntur 

6 Duration of Project 2 years 8months 

 

1.1 About Site construction 

A building site is an area of land on which a building or a group of buildings is in the process 

of being built or altered. 
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1.2 Location of the Site: 

 

 

KHAZATOLLPLAZA 

NEAR TOLL GATE,  

GUNTUR. 
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

 

 2.1 CEMENT: 

A cement is a binder, a substance used for construction that sets, hardens, and adheres to other 

materials to bind them together. Cement is seldom used on its own, but rather to bind sand and 

gravel together. Cement mixed with produces concrete fine aggregate produces mortar for 

masonry or with sand and gravel, produces concrete.  

Density: 3.15 g/cm3 

 

 

The Bureau of Indian Standards(BIS) has classified OPC in three different grades the 

classification is mainly based on the compressive strength of cement-sand mortar cubes of face 

area 50 cm-. 

These are grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gaining of strength 

 

2.2 READY MIX CONCRETE (RMC): 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates was 

used and the slump of concrete is 110mm maintained to pump the concrete at required heights 

by using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are 

used to maintain the workability of concrete & slump.  
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S No Types Of Concrete Slump Grade of concrete 

1 Concrete For slabs 110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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2.3 REINFORCEMENT: 

          Concrete is a solid mass which is very good in compaction but weak in tension.  It cannot 

take up tensile stresses induced on it, whereas steel is very strong in tension. Combination of 

such concrete & steel can take up both tensile as well as compressive stresses. This combination 

 

             The various diameters of steel used at my site were 8mm, 10mm, 12mm, 16mm, 20mm, 

25mm.The steel used were TMT steel. 

             There are two common types of reinforcing bars: 

 Mild steel bars C.T.D. (cold twisted deformed) 

 High yield stress deformed bars (H.Y.S.D.) 

 

TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 STIRRUPS: 

A reinforcement used to resist shear and diagonal tension stresses in a concrete structural member or 

the term stirrups is usually applied to lateral reinforcement in flexural members and the term ties to 

lateral reinforcement in vertical compression members. These are provided to keep main 

reinforcement in position and to avoid bending in main reinforcement. 

 

 

Fig 2.3.3 Stirrups 

 

2.3.2 COVER BLOCKS: 
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The blocks which are provided for to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 

 

 

 

Structural element Cover to reinforcement (in mm): 

 

Footings 50mm 

Columns 40mm 

Slabs 20mm 

Beams 25mm 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR: 

The power unit may be electrically driven or operated by a petrol engine. Internal vibrators 

shall be kept constantly moving in the concrete and shall be applied at points uniformly placed 

not further apart than the radius over which the vibrator is visibly effective. Change the location 

of vibrator frequently to distribute equally and compacting the concrete throughout the area. 

 

 

 

Fig 3.1 Vibrator 
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The vibration shall be such that the concrete becomes uniformly plastic and there shall be at 

least 200 seconds of vibration per square meter of surface of each layers of concrete, computed 

on the basis of visibly affected radius and taking overlap into consideration. 

 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and also shorter 

distance. The capacity of the bucket should preferably be in multiples of a batch of concrete. 

Ex: 0.15 to 0.3 m for one or t wo bags normal mix. It is not only for concrete, but also for 

bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. Excavator are also called diggers, JCB(a proprietary name, in an 

example of a generic trade mark), mechanical shovels, or 360-degree excavators(sometimes abbreviated 

simply to "360").Track Excavators are sometimes called "trackholes" by anology to the backhoe. 
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                                                 Fig 3.3Excavator (JCB) 

 3.4 TOWER HOIST:   Tower hoist especially designed to lift material to various heights at 

Construction Sites. 

 

                                                    Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and spreading 

mortar, and for rough cutting some kind of brick. Available in a wide range of shapes, sizes 

and thickness of steel with the length of blade from 230 mm to 330 mm. A variety of smaller 

trowel are used repairing old mortar joints and scraping off excess mortar. 

                                         

                                                              Fig 4.1 Trowel 

4.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is recommended. It is 

recommended that to use a nylon or Dacron line, stretched between two corners of the wall. A 

mason's line will help to build walls without bulges or hollows. 
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4.3 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical otherwise 

correction must be done. 

 

 

4.4 SHUTTERING PLATES 

These plates are present top of the form work and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners Normally these plates are 

off two types, they are wooden and steel plates and these two types are used based on the load 

and how much load it need to transverse. Wooden plates are cheaper than steel plates 
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Fig 4.6 Shuttering Plates 

4.5 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height of the 

prop as per the requirement. These props can be used to accommodate the variation in the 

height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of prop 

jacks 3m and 4m 

                           

      Fig 4.7 Prop Jacks 
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4.6 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by the means of a 

tower crane. They have a bottom opening to allow concrete to flow out of the bucket when 

in-place. Its capacity is 0.33m3.  

 

Fig 4.8 concrete bucket 

 

 

 

 

 

 

 

 

 



                                                                                     14 

CHAPTER 5 

QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test. 

 

 

5.1 CEMENT CONSISTENCY TEST 

It is consistency which will permit a vi-cat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in construction.  

 

 

5.2 INITIAL & FINAL SETTING TIME 

Initial Setting Time means time period between water adding to the cement and cement starts 

is added to the cement to the time at which paste has completely lost its plasticity. 

Table 5.2 Approximate setting time of various types of cement 

OPC (Ordinary Portland Cement): 

Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 

 

Type 

 

Initial setting time 

 

Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In MIS, M20, M25, M30 etc., for example in M25, 

25 refers compressive strength in N/mm². 

 

 

 

 

   

 

 

 

 

 

 

Quantity of Concrete in work(m)                        No. of Samples 

                                   1-5                                     1 

                                   6-15                                     2 

                                 16-30                                      3 

                                 31-50                                      4  

                                 >51 4+1 addition sample for each additional of  

50 m3 
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CHAPTER 6 

SEQUENCE OF STRUCTURE WORKS 

1. Form Work 

2. Column Reinforcement Tying 

3. Column Shuttering 

4. Column Casting 

5. Roof, Slab & Beam Shuttering 

6. Beam and Slab Reinforcement 

7. Casting and Concreting of Septic Tank 

8. Stair case 

9. Curing 

10. Auto CAD Drawing 

 

6.1 FORM WORK: 

Forms/Molds/Shutters are the receptacles in which concrete is placed, so that it will have the 

desired shape when hardened. Once the concrete develops adequate Strength, the forms are 

removed. Forms are generally made of the materials like timber, plywood, steel etc. 

 

Fig 6.1 Form work 
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6.2 COLUMN REINFORCEMENT TYING 

 

                                             Fig 6.2 column reinforcement tying 

6.3 COLUMN SHUTTERING: 

Compression members are structural elements primarily subjected to axial compressive forces 

and hence, their design is guided by considerations of strength and buckling The dimensions 

of different columns 300X600, 600X600, 800X1200 and 450X450. The Grade of concrete is 

M25 in the construction. Reinforcement is Fe500 in the construction. The clear over for the 

columns is 40 mm. 

 

Fig 6.3 Reinforcement & column shuttering 
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6.4 COLUMN CASTING: 

                                            

Fig 6.4 column reinforcement & shuttering 

 

6.5 ROOF, SLAB & BEAM SHUTTERING 

 

 

 

Fig 6.5 Roof, Slab, Beam Shuttering 
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6.6 ROOF & SLAB REINFORCEMENT  

 

Fig 6.6 Roof & Slab reinforcement 

 

6.7 CASTING AND CONCRETING OF SEPTIC TANK  

In this project they are constructing 5 blocks named as block A, B, C, D, E, F. This Septic tank 

is common for all blocks. Which is placed besides the block C. M40 grade concrete is used for 

constructing septic tank. 
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6.8 STAIRCASE 

Staircase is an important component of a building providing access to different floors 

and roof of the building. It consists one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

  

Fig staircase 

 

Terminology in STAIRCASE 

Tread: The horizontal top portion of a step where foot rests is known as Tread. In the 

construction, size of tread is 300 mm. 

Riser: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150 mm. And the no. of steps for each floor is 25X3. 

6.9 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration 

of cement can continue. It is the process of maintaining satisfactory moisture content and a 

favorable temperature of concrete during the period immediately after placing. Curing should 

be carried out for 10 days minimum for all cement and concrete works. Better curing gives 

strength without any cost. 
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                            Fig 6.9 Curing 

 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water. In some 

cases, wet coverings. 

Membrane Curing: During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing is done. 

Ponding:  Floor slab, road slab etc. are covered by water by making small ponds of water. 

 

6.10 AUTO CAD DRAWING 
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Block E - Auto CAD Drawing: 

 

 



                                                                                     23 

CHAPTER-7 

BUILDING CONSTRUCTION PROCEDURE 

7.1 PILE WORK: 

 First clean the entire site. Pile marking and diagonal checking as per drawings Checking the 

alignment of augers at the time of curing. Check the reinforcement of piles as per drawings. 

 

 

Fig 7. 1 PILE WORK  

 

Check the bulbs (2.5D). Two bulbs for main piles & 1 for dummies. Firstly, arrange the dry 

cement concrete (M20-1:17:3) for 6 to l0 piles. Start mixing the wet concrete before re-

watering. Next, dump the wet concrete up to ground level with successive Vibrations by using 

pin vibrator. All piles should maintain same level. Use 20mm material at the top of concrete to 

provide grip for Next layer. 
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7.2 PLINTH BEAM: 

Clean the top of all piles & level the ground for PCC for pile cap. Use PCC M10 (1:4:8) with 

6" offsets on all sides of pile caps. Check the centering (Alignment, supports, level-ling. 

measurements, Beam sizes, room measurements). Check the orientation of the column position 

of columns. Give the supports for reinforcement of columns with plumb. Use pin vibrator for 

beams & footings.M25 used in casting of beam. 

 

 

 

 

7.3 COLUMNS: 

Check the starters marking & castes per drawings. Use the oil for column boxes to provide 

smooth finish & removal Check the tightening of bolts. Check the column heights as per 

drawings. Give the supports for column boxes & check plumb. Put pin vibrator for every 1m 

height. Use foam sheet for column box joints. Boxes are remove done day after casting the 

concrete. Check curing for 21 days. 
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Fig.7.3 COLUMN 
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CONCLUSION 

In the present study of internship program, we learn about the construction activities of multi-

storied building. 

 From the observations we gain knowledge about site work made the comparison between 

practical and theoretical estimation. 

 The following points are observed things at the internship period of the project. 

 The Project is a multistoried building which has a nine stories. 

 M40 grade of concrete is used for columns, M25 grade of concrete is used for beams, 

M25 grade of concrete is used for slabs. 

 Design of plan is done by using AUTOCAD software. 

 Two-way slab is laid by considering the long span, short span ratio. 

 Tie bars of 6mm, 8mm dia @230 spacing with main bars dia as 16mm,18mm are used. 

 There a chance of rising the challenging problems like segregation, bleeding and 

honey comb. 

 We noticed the material usage as per schedule and division of various works. 

 We learn about the column markings. 

 We observed that the room dimensions are different as per requirements. 
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ABSTRACT 

Roads and  highways are important components of infrastructure for any nation. They help in 

transportation of men and material when required. The project we worked in our internship 

programme is expansion works to turn NH-65 into a four-lane driveway between Vijayawada 

and Machilipatnam of length 64.61 km under the company Dilip Build.Con Limited. At present 

time, Ministry of Road transport and Highways (MORTH) specification for road and bridges 

works 2001 edition is used for construction all roads including national highways. During the 

internship we got an opportunity to involve in the Laying of flexible and rigid pavements, 

Construction of flyover and site observation on road construction. From this we are able to know 

how the theoretical concepts are practically implemented through some works like construction 

of slab for underpass, and construction of pre cast girders. 
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1. INTRODUCTION 

1.1About the Company: 

 

 

 

1.1.1 Vision: 

To deliver the best solutions to clients, provide complete transparency to DBL stakeholders and 

broaden activity base by diversifying into other infrastructure disciplines so as to sustain a 

healthy growth rate. 

1.1.2 Mission: 

To create a fair and courteous environment for clients, employees, vendors, as well as the 

society. 

1.2 Journey of DBL: 

From humble beginnings in 1987 to a road focused ENGINEERING PROCUREMENT 

CONSTRUCTION (EPC) 

for relationships, and a drive to excel in anything they take up. They have upheld the tradition of 

giving their best -centric delivery, execution 

prowess and commitment to innovation have set the stage for the next phase of growth. 

DBL is proud to be recognized by global partners, industry bodies and publications. The 

company's track record in quality has been bolstered by its association with the best globally. 

The spate of awards DBL has received is a testament to its quality work and exceptional industry 

Fig 1.1 

Logo of Dilip Build Con LTD 



2 
 

reputation. DBL is thankful to its partners for conferring such high honors on the company and 

being a part of its journey 

1.2.1 Inspirational leadership 

 

 

 

 

Mr. Dilip Suryavanshi is Chairman & Managing Director at Dilip Buildcon Ltd. He has over 36 

years of experience in the business of construction. He has been a Director of the Company since 

incorporation. Prior to the formation of the Company, he was a sole proprietor of Dilip Builders. 

He was also the President of the Madhya Pradesh Builders Association. Under his leadership, 

Company has achieved various millstones with focus on continuous innovation and relentless 

pursuit of growth and excellence, the company has set its sight on becoming the largest road-

focused EPC player in the country and started pursuing bigger projects across the country. He 

Jabalpur; is a first-generation industrialist. 

Fig 1.2 

Chairmen of DBL 
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Mr. Devendra Jain is Executive Director & Chief Executive Officer of the Company. He joined 

Dilip Builders in 1995 as a fresh engineering graduate. His dedication and passion towards 

infrastructure saw him rise through the ranks, along with helping the company scale new heights. 

His capability of project monitoring and controls with remarkable execution has set new 

benchmarks in the industry. Adoption of newer technology and innovative thinking has helped to 

complete projects before tim

Civil Engineering from Vikram University, Ujjain and has over 21 years of experience in the 

field of construction 

1.2.2 Iconic Projects:  

 

1.2.2.1 Zuari Bridge 

Zuari cable stayed bridge is a high demand project as the existing bridge in Zuari River 

connecting Panjim and Mangalore does not cater to heavy vehicle movements due to its poor 

condition. 

Construction of the Zuari cable stayed bridge includes building a bridge across the river Zuari on 

NH-17/ NH 66 on Panjim  Mangalore section in the State of Goa. The Zuari cable stayed bridge 

is 640m long with central navigational span of 360m and end span on both sides of 140m. This 

Fig 1.3 

Executive Director of DBL 
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makes the bridge the 2nd longest and widest cable stay bridge in India. A tourist observatory and 

restaurant at the 110m high tower is planned on the bridge. 

Zuari cable stayed bridge has 8 (4+4) lanes with 27m wide dual carriageways and a centre 

median of 10.7m. Bridge deck is of composite structure (steel structure and concrete) with a 

temporary steel walkway connecting both sides of embankments and pylon foundation locations 

for construction logistics. The bridge deck is fabricated at site using high tech robotic welding 

equipment. It is transported by barge into the river, where it is lifted and erected by lifting 

frames. 

 

1.2.2.2 Mohanpura Major Multipurpose Projects 

The Mohanpura Major Multipurpose project is planned across Newaj River in Rajgarh District of 

M. P. intercepting 3825 km2 of basin area. The project envisages construction of a 47.90 m high 

and 2640 m long composite dam across Newaj River near village Banskhedi in district Rajgarh, 

Madhya Pradesh. 

The total submergence area is 7056 ha of land. The gross and live storage of the project is 539.42 

MCM and 616.27 MCM. The catchment area of the project is 3726 sq. km. Water requirement 

from the dam is assessed as 352.834 MCM for irrigation, 20 MCM for drinking water and 60 

MCM for industrial use. 

 

1.2.2.3 Vijayawada - Machilipatnam 

Awarded by the NHAI in 2016 to DBL, Vijayawada - Machilipatnam is an EPC project for 

constructing a 64.61 km 4 lane highway. The project value is INR 740 cr and is scheduled to be 

completed in 2018.  
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1.2.3 Strengths: 

1.2.3.1 Commitment: 

For more than two decades, DBL has shown passionate commitment to support a culture of 

safety, environmental sustainability and a high-quality execution. Their will to deliver only the 

best to all their stakeholders, drives everything they do 

1.2.3.2 Workforce: 

With over 27,000 employees in-house, DBL is the largest employer in the Indian EPC sector. 

They hire and train employees and give them retainment benefits, in-turn, the employees take 

ownership of their work and execute it to perfection. 

1.2.3.3Quality 

The quality DBL delivers, speaks its stories at lengths. Each of their projects go through multiple 

 

1.2.3.3 Innovation 

novative initiatives 

and using old technology in new ways. This openness has set them apart in the industry. 

 

1.2.4 Awards & Reorganization: 

DBL is proud to be recognized by global partners, industry bodies and publications. The 

quality has been bolstered by its association with the best globally. 

The spate of awards DBL has received is a testament to its quality work and exceptional industry 

reputation. DBL is thankful to its partners for conferring such high honors of the company and 

being a part of its journey. 
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1.3 About the Internship Project : 

1. Road widening of NH-65 (Vijayawada Machilipatnam) 

2. Construction of Benz circle flyover  

1. Type of work: Road widening of NH-65 (Vijayawada Machilipatnam) at chainage of 

24.625. 

Awarding Body: 

NHAI 

Length: 

64.61 KM 

Lane Type: 

4 

Status: 

The ongoing expansion works to turn NH-65 into a four-lane driveway between Vijayawada 

and Machilipatnam has picked up momentum, with the company executing the project 

deploying adequate men and machinery to complete the task as soon as possible. Expansion 

works of the road that stretches up to a length of 64.61 km between Vijayawada and 

Machilipatnam began in November 2016 and the task was entrusted to Dilip Buildcon Ltd 

under in the EPC mode. The works were taken up at an estimated cost of 1,462 crore, of 

which 740 crore was sanctioned for civil works. The deadline of the project is October 2018.  

This highway, once completed, will benefit the people of Krishna district, as it will establish a 

road connection with Machilipatnam, where the State government wants to develop a port. It 

will also provide an easy way to the residents of Vijayawada, who want to visit the 

Manginapudi beach, which is proposed to be developed into a tourist destination by the State 

government in the coming months.  

Moreover, farmers and traders of Machilipatnam and surrounding areas will be able to 

smoothly transport essential commodities to Vijayawada, without getting stuck in traffic 
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jams. Another advantage of the expanded highway, sources said, will be reduction in road 

accident cases.Under the current phase of the work, the road will be widened from kankipadu 

to vuyyuru, covering a distance of 11.3 km. The road between Kankipadu to Tadepalli Centre 

has already been developed into a four-lane one.  

If all goes according to the work schedule, a traveller from the city will reach Machilipatnam 

within one hour and fifteen minutes, thereby saving not only fuel but also 45 valuable minutes 

officials say. expansion works between Auto Nagar-Tadigadapa, Tadigadapa-

Kankipadu stretches have been completed. Land acquisition had become a major hurdle when 

the project commenced. Discussions are on with district administration and landowners about 

the compensation. 

representative of Dilip Buildcon Ltd. 

Completion of the project will make travel between Vijayawada and Machilipatnam faster and 

safer. It will also provide an easy way to the residents of Vijayawada, who want to visit the 

Manginapudi beach, which is proposed to be developed into a tourist destination 

Farmers of Machilipatnam will be able to transport essential commodities to Vijayawada, 

without getting stuck in traffic jams. 

 

2.Type of Work: Construction of Benz circle flyover  

 

Awarding Body: 

NHAI 

Length: 

1.6 KM 

Lane Type: 

3 

Status: Finally, the work on the Benz Circle flyover will be kick-started with a bhoomi pooja on 

Monday by Vijayawada MP Kesineni Srinivas and others. In fact, Union Surface Transport 

Minister Nitin Gadkari had laid the foundation stone for the same in December 2015. 
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The National Highways Authority of India (NHAI) has taken up the project as part of the four-

laning of the Vijayawada-Machilipatnam road under the national highways programme estimated 

to cost Rs. 1,462 crore. The flyover is estimated to cost Rs. 515 crore, said NHAI authorities 

when Mr. Gadkari laid the stone. 

Dilip Buildcon, a Madhya Pradesh-based construction firm, is building the 618-metre-long 

structure from Benz Circle to the Nirmala Convent junction while separate bids for the 

sanctioned extension of the bridge by 820 meters to the Ramesh Hospitals centre will be called 

by June 15. The length of the bridge will be 1.48 km. 

The first phase  from Jyothi Mahal to Nirmala Convent  comprises two bridges of three-lane 

width, while the length of each bridge is 618 metres. Though as per contract, the work has to be 

completed by November 2018, the government has set August 15, 2018 as deadline. The 

barricading work on the right side pier had already been completed. 

The 1.6 km-flyover starts at the Ramesh Hospitals/Gurunanak Colony junction and ends near the 

Skew Bridge. The designs specify that two separate bridges comprising four lanes will be 

constructed, in addition to the existing four-lane national highway. Regular city traffic will use 

the existing road and heavy vehicles will be diverted through the flyover, which will join the NH 

at the Skew Bridge junction. 

Earlier, only the Benz Circle and Nirmala Convent Junctions were covered under the proposed 

the Ramesh Hospital junction citing that a bypass would be constructed as part of the 

Vijayawada-Gundugolanu section of the National Highway (NH) 16. The Ministry argued that 

the truck traffic would shift to bypass and congestion on the stretch from Benz Circle to Ramesh 

Hospitals would be reduced 
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2. Task Taken up 

     2.1 In Road widening of NH-65 (Vijayawada Machilipatnam)9 

         2.1.1Surveying using Auto Level 

         2.1.2 Digging of soil and laying of pcc for reinforced earth wall panels 

         2.1.3 Casting of slab for under pass 

         2.1.4 Laying of flexible pavement 

         2.1.5 Laying of Rigid Pavement           

 

2.1.1 Surveying is done by Auto Level:   

Taken the levels at particular area for laying of plane cement concrete (PCC) with the 

help of standard chainage values. 

 

2.1.2 Digging of soil and Laying of plane cement concrete for retaining walls: 

  

By digging of soil first the plain cement concrete is laid by after checking the ground 

levels by the help of auto level instrument with respect to the bench mark of the particular area or 

place given in the chainage.  

 

2.1.3Casting of slab for under pass:   

An underpass, or subway, is a tunnel containing a road or pedestrian passageway running 

underneath a road or railway. Underpasses can also be constructed to allow wildlife to pass 

safely under a transport corridor. 

Coming to our project (Vijayawada-Machilipatnam) the under pass is constructed at in-situ. It 

will take 30-40 days to complete the construction of under pass.M35 grade of concrete is used in 

laying of slab for under pass. 

Based on highest of underpass they are classified as follows   

Less than 6 m is comes under light vehicle under pass. 
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Greater than 6 m is comes under heavy vehicle under pass. 

2.1.4 Laying of flexible pavement: 

             As per  the conditions of the ground and the value of soil bearing capacity is lies between 

the 2-5% we can provide a flexible pavement. Flexible pavement is the suitable for the road 

construction we compared with the rigid pavement. Flexible pavement can be  designed by the 

value of soil bearing capacity and the tarffic volume of the certain number of years.This 

pavement is laid by the different layers. Those are mentioned below: 

             1. Embankment layers 

             2. Sub Grade 

             3. Granular Sub Base. 

             5. Wet Mix Macadam  

             6. Dense Graded Bituminous Macadam. 

             7. Bituminous Macadam. 

 

2.1.4.1 Embankment Layer:  

               This layer consists of 5 layers each layer is laid by dumping of soil having the thickness 

of 200 mm. 

 

2.1.4.2 Sub Grade :   

               This layer consists the overall strength and performance of a pavement is dependent not 

only upon its design but also on the load-bearing capacity of the sub grade soil. Thus anything 

that can be done to increase the load-bearing capacity of the sub grade soil will most likely 

improve the pavement load-bearing capacity and thus, pavement strength and performance. 

Additionally, greater sub grade structural capacity can result in thinner and more economical 

pavement structures. Finally, the finished sub grade should meet elevations, grades and slopes 

specified in the contract plans. 

 

                 A Sub Grade is defined as a native soil compacted to with stand the loads above it. 

The sub grade must be able to support loads transmitted from the pavement structure. This load 

bearing capacity is often affected by degree of compaction, moisture content, and soil type. A 
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sub grade that can support a high amount of loading without excessive deformation is considered 

good. 

 

 

 

2.1.4.3 Granular Sub Base:  

               It may be omitted when there will be only foot traffic on the pavement but it is 

necessary for surfaces used by vehicles. Sub base is often the main load-bearing layer of the 

pavement. Its role is to spread the load evenly over the sub grade. The materials used may be 

either unbound granular, or cement-bound. 

 

2.1.4.4 Wet Mix Macadam :  

              Laying and compacting clean, crushed, graded aggregate and granular material, 

premixed with water, to a dense mass on prepared sub-grade or existing. 

 

               This layer consists of aggregates used are of the smaller sizes between the 4.75 mm to 

20 mm sizes and the binder (stone dust or quarry dust having PI( Plasticity  Index) not less than 

6%) are premixed in a batching plant or in a mixing machine. Then they are brought to the site 

for overlaying and compaction. 

 

2.1.4.5 Dense Graded Bituminous Macadam:  

                Dense Graded Bituminous Macadam (DBM) is a binder course used for roads with 

more number of heavy commercial vehicles and a close-graded premix material having a voids 

content of 5-10 percent. In order to satisfy design criteria, DBM mix shall consists of Coarse 

Aggregate, Fine Aggregate. Performance of Bituminous mixes with different aggregate 

Gradations and Binders which it is stated that the determinants of asphalt mixture performance 

are not only based on the properties, but rather by aggregate gradation. Potential use of Fly Ash 

Base - Geopolymer as aggregate. 

  

2.1.4.6 Bituminous Macadam:  

                A pavement constructed by spreading two or more layers of crushed stone on a suitable 

base and pouring a bituminous binder on each. Bituminous Macadam shall consists of mineral 
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aggregate and appropriate binder, mixed in a hot mix plant and laid with a mechanized paver. It 

is an open graded mixture suitable for base course. It is laid in a single course or in a multiple 

layers on a previously prepared base. 

 

2.1.5  Laying of Rigid Pavement:  

2.1.5.1 Materials: 

Samples of materials proposed to be used and their test results have to be received at least 

14 days before their proposed use. If the samples comply with the Specification the Engineer 

should give his agreement for the Contractor to proceed with test mixes and trials.  

Full material requirements are given within the Specification for cement, water, and 

aggregates. However, the following site requirements should be noted 

Bagged or bulk cement which has partially set or which contains lumps of caked cement 

must be rejected. The use of cement reclaimed from discarded or used bags is not permitted. Any 

cement stored for a long time needs to be tested before its use. 

deteriorates the use of this source of water must be stopped. Admixtures are only allowed with 

the written approval of the Engineer.  

The coarse aggregate (that larger than 5 mm), with the exception of blinding concrete, 

must consist of hard durable crushed or broken rock. This should be clean, free from dust and 

contain no vegetable matter and should not appear particularly flaky or elongated (see Figure 7).  

The fine aggregate (that smaller than 5mm) should consist of either natural sand or fine 

aggregates. Crushed materials from different sources of supply must not be mixed or stored in 

the same pile, unless this has been approved. 

The grading and quality of the aggregates need to be checked throughout the works. 

Samples of the materials brought to site should be taken regularly and tested to ensure that the 

materials continue to meet those specified.  
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Reinforcement needs to be handled and stored to ensure it does not become bent out of 

the desired shape. When it is placed in the works it should be free from dirt, oil, grease, paint and 

loose or thick rust. 

 

2.1.5.2 Trial Mixes for Concrete: 

After the cement and aggregates have been approved the Contractor must carry out trial 

mixes. These must be made in the design proportions to prove and establish the workability, 

strength and water/cement ratio of the concrete. The concrete should be made in full scale trials 

using the same type of plant and equipment, which will be used for the Works. 

Concrete cubes or cylinders should be taken and these should be crushed after 28 days to 

ensure the concrete has reached the required strength. The Contractor is required to submit all the 

relevant information to the Engineer who will approve the mix if he is satisfied.  

Thereafter no changes in any of the materials or the mix proportions are allowed. If any 

changes occur on site the Contractor must be informed immediately as must also the Engineer 

who may require further trial mixes to be undertaken. Until the trial mix for a particular concrete 

class have been approved, no concrete of that class may be placed in the Works. 

 

2.1.5.3 Construction Methods:   

The Contractor must maintain an adequate number of trained and experienced 

supervisors at the Site to control the work. A layer of 75mm thickness blinding concrete must be 

provided for all concrete structures. This should be placed on a single layer brick flat soling laid 

directly on the prepared soil. Reinforcement bars require to be cut and bent cold to the 

dimensions on the drawings. The method and the equipment the contractor intends to use to bend 

reinforcement, needs to be inspected and, if acceptable, approved. Welding of reinforcing steel is 

not normally accepted and should only occur after specific authorisation is given. Cover blocks 

are required to ensure that the reinforcement is correctly positioned, as the use of any small 

stones or wood blocks within the forms is not allowed. Cover blocks should be precast 50mm x 

50mm blocks, to ensure 50mm cover or 75mm x 75mm blocks when the concrete works are 
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below finished ground level; unless otherwise indicated on the contract drawings. The maximum 

size of aggregate should be 6mm and a mix proportion of one part of cement to 2 parts of sand 

by weight should be used. Wire requires to be cast into the blocks so that they can be tied to the 

reinforcement. The blocks should also be fixed so that they will not overturn when the concrete 

is placed. 

Changes in sizes of reinforcement bars to that shown on the drawings are only permitted if 

specific authorization is given. If bars are substituted they must have a cross sectional area equal, 

or greater to, the design area. If the Contractor wishes to use more splices than are indicated 

and/or necessary, the Contractor must furnish Working Drawings for approval. Any such 

changes of reinforcement that occur will not result in any extra payments to the Contractor. At 

least 24 hours before any concrete pour the Contractor needs to inform site staff of the proposed 

pour in writing. At this stage, before the concrete pour can proceed, the following require to be 

checked 

 Whether the reinforcement is placed, supported and secured at the locations shown on the 

Drawings. 

 Whether the inside of the form is thoroughly clean and there is no debris. 

 Whether the forms are rigid enough to maintain the concrete in position and any 

voids/gaps are filled. 

 Whether the forms are of an appropriate material to produce an acceptable finish.  

 Whether all the materials required are on site for the completion of the concrete pour 

(unless concrete manufactured elsewhere).  

 Whether there are sufficient vibrators and mixers on site, which are all in working 

condition  

If any items above are not ready the contractor should be informed of the measures which 

must be taken before the concrete pour can proceed. Once all the conditions are satisfied then 

approval for the concrete pour to proceed can be given. 

The correct volume of materials (cement, aggregates and water) to comply with the approved 

job mix must be used for each batch of concrete. The usual method of controlling the quantity 

added is to construct measuring boxes, or other types of containers, which will provide the 
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appropriate volume of materials for one bag of cement. Concrete must reach its final position in 

the forms within 20 minutes of mixing. 

The concrete must be placed in a manner, which avoids materials separating, and which 

ensures there is no movement of the reinforcement within the forms. When the concrete is placed 

it requires to be thoroughly compacted by mechanical vibration. The vibrators need to work the 

concrete around the reinforcement and into the corners and angles of the forms. The vibrators 

must be inserted and withdrawn from the concrete slowly at the point the concrete is deposited. 

Sufficient working vibrators must be used to compact all the concrete immediately it is placed in 

the forms. 

A working vibrator will visibly affect recently placed concrete at least 450 mm from where 

the vibrator is located. However, vibrators should not be used to move concrete around the 

forms; in this case spades should be used. The vibration should last long enough to thoroughly 

compact the concrete, but should not continue so as to cause segregation. Any grout loss from 

the forms should be immediately stopped. At least one slump test for every 25m³ of concrete 

placed should be carried out. 

Normally, unless a different value is indicated on the drawings or in the documents, the 

slump should not be greater than 75mm. Examples of slump test results are given in Figure 10. A 

minimum of 3 concrete cubes or cylinders shoul

concrete pours these should be taken for every 15m³ of concrete placed. When samples of 

concrete are taken the slump of the concrete also needs to be measured. 

   

2.2 Construction of Benz circle flyover  

   2.2.1 Casting of Girders 

         2.2.2 Pouring of concrete in piles 

2.2.1 Pouring of concrete in piles:    

 In modern civil engineering, piles of timber, steel, or concrete are driven into the ground 

to support a structure; bridge piers may be supported on groups of large-diameter piles. On 

unstable soils, piles are indispensable building supports and may also be used on stable ground 

when exceptionally large structural loads are involved. Piles are driven into the ground by pile 
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drivers, machines consisting usually of a high frame with appliances for raising and dropping a 

pile hammer or for supporting and guiding a stream or air hammer. 

 

Coming to our project (Benz circle flyover) 

There are two groups of driven piles 

 Driven in situ: Either with a permanent concrete or steel casing, or with temporary casing. 

 Preformed: Prefabricated off-site from timber, concrete or steel. 

                                                            

2.2.2 Casting of Girders:   

A Girder is a support beam used in construction. It is main horizontal support of a 

structure which supports smaller beams. The main common shapes of girders are plate girders 

and box girders. A bridge consists of three parts (a) the foundation (abutments and piers)     (b) 

the superstructure (girder truss or arch)     (c) deck portion. 

 

Now in our project (Benz circle flyover) casting of girders was takes place. There is a                

need of exactly 258 girders to complete this project. 
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Surveying: 

               level checks are done at some particular area for laying of plain cement concrete (PCC) 

by having the standard chainage values. The levels are checked by using the instrument Auto 

Level. 

 

 

.  

 

 

 

 

 

 

 

 

 

 

Surveying is done 

Fig 3.1 

Auto Level instrument 
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Casting of girders: 

1. Laying of PCC for Girder: PCC is laid on the ground surface  before the casting of the 

girder. 

 

 

 

2. Bar bending and Reinforcement for Girder casting: putting of reinforcement for the casting of 

the girders. 

 

 

Fig 3.3 

Laying of PCC for Girder 

Fig 3.4 

Reinforcement for casting of Girders 
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3. Pouring of concrete in the girders: Pouring of concrete into the girders is done with the help of 

Concrete Boom Pressure machine.   

 

 

 

 

Fig 3.5 

Placing of Reinforcement for casting of Girders 

Fig 3.6 

Concrete Boom Pressure Machine  
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4. Images of Pre casted girders: these are the images of pre casted girders that are casting for 

Benz circle fly over. 

 

 

 

 

Fig 3.7 

Pouring of Concrete in Girders 

Fig 3.8 

Images of Pre Casted Girders (Front View) 
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Fig 3.9

Images of Pre Casted Girders (Side View) 

Fig 3.10 

Side Views of Pre Casted Girders 
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Under pass slab construction: 

1.Putting of reinforcement for under pass: putting of reinforcement for underpass  construction 

which was located at Gandigunta. 

 

 

 

3.  Placing of Shuttering for underpass before concreting work  

 

 

 

Fig 3.11 

Placing of Reinforcement for Under Pass Slab Construction 

Fig 3.12 

Shuttering for Under Pass 
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2. Pouring of concrete for underpass slab construction: concrete is pouring with the help of 

concrete boom preassure machine. 

 

 

 

4. Laying of flexible pavement: The laying o flexible pavement is done by using this machine.  

 

 

 

Fig 3.13 

Pouring of Concrete for Under pass Slab Construction 

Fig 3.14 

Laying of Flexible Pavement 
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5. Laying of Rigid Pavement: The laying of rigid pavement is done by using the materials like 

cement, coarse aggregate, fine aggregate, water.   

 

 

 

 

 

 

Fig 3.15 

Laying of C.C Road 

Fig 3.16 

laying 125 micron polythene cover 
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6. Construction of pile work for flyover: 

1. Pouring of concrete in piles for construction of piers and abutments for construction of  

flyover that was located at Benz Circle. 

 
 

 

2. Digging of soil is done for pile capping: For pile cap construction the extended portion of piles 

is removed by breaking the concrete. Then reinforcement for pile caping is provided and 

concreting and compaction is done consequently. 

 

 

 

Fig 3.17 

Pouring of concrete in piles 

Fig 3.18 

Removing of Concrete for Pile Capping 
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3. Placing the reinforcement for pile cap after de-concreting in piles. 

 

 

 

4. Placing the centering and shuttering for construction of abutments after the construction of 

Abutments. 

 

 

Fig 3.19 

Pile Capping 

Fig 3.20 

Centering and Shuttering for Abutments 
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5. Placing of reinforcement for construction of Abtment. 

 

 

 

 

                                           

 

 

 

 

Fig 3.21 

Placing of Reinforcement for Abutment Construction 
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7.  Digging of soil and Laying of plane cement concrete for retaining walls: 

  

By digging of soil first the plain cement concrete is laid by after checking the ground levels by 

the help of auto level instrument with respect to the bench mark of the particular area or place 

given in the chainage.  
 

  

  Fig 3.22 

Digging of soil 

Fig 3.23 

 Compacting the Soil For Laying PCC 
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3. Cube tests: 

 Grade selected : M30 

 pressive strength after 7 days :20N/mm^2 

 Compressive strength after 28 days:30N/mm^2 
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4.  

1. Delayed due to seepage of drainage water (3 days). 

2. Work delayed due to some local issues like land acquisition (2 days). 

3. Delayed due to scaffolding issues for under pass construction (1 day).  
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                                                 5. Conclusion 

Due to this internship program we are able to know how the theoretical concepts are practically 

implemented through some works like construction of slab for underpass, and construction of pre 

cast girders. 

We learn that implementing design in the field is not that easy because we gone through 

problems like 

1. Delayed due to seepage of drainage water. 

2. Work delayed due to some local issues like land acquisition. 

3. Delayed due to scaffolding issues for under pass construction. 
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ABSTRACT 
 

A road surface or pavement is the durable surface material laid down on an area 
intended to sustain vehicular or foot traffic, such as a road or walkway. In the past, 
gravel road surfaces, cobblestone and granite setts were extensively used, but these 
surfaces have mostly been replaced by asphalt or concrete laid on a compacted base 
course. Asphalt mixtures have been used in pavement construction since the beginning 
of the twentieth century.  

Since the beginning of the 20th century, as the automobile and truck have offered 
ever higher levels of mobility, vehicle ownership per head of population has increased. 
Road needs have been strongly influenced by this popularity and also by the mass 
movement of people to cities and thence to suburban fringes a trend that has led to 
increasing travel needs and road congestion and to low-density cities, which are 
difficult to service by public transport. Often the building of new roads to alleviate such 
problems has encouraged further urban sprawl and yet more road travel. Long-term 
solutions require the provision of alternatives to car and truck transport, controls over 
land use, and the proper pricing of road travel. To this end, road managers must be 
concerned not merely with lines on maps but also with the number, type, speed, and 
loading of individual vehicles, the safety, comfort, and convenience of the traveling 
public, and the health and welfare of bystanders and adjoining property owners. Ideally, 
the development of a major road system is an orderly, continuous process. The process 
follows several steps, assessing road needs and transport options, planning a system to 
meet those needs designing an economically, socially, and environmentally acceptable 
set of roads obtaining the required approval and financing building, operating, and 
maintaining the system and providing for future extensions and reconstruction. 

 
In the present study a road project that connects Thanjavur, a prominent tourist 

city to Trichy and other places in the western part of South India constructed by 
Madhucon Project Limited at Trichy. The project deals with the laying of pavements. 
It deals with the quality control, quality assurance and site observations of road 
construction. Highways are important components of infrastructure for any nation. 
They help in the transportation of men and material when required. Quality checking 
and safety plans are followed for every element in road construction. 
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CHAPTER 1 

INTRODUCTION 

1.1 General 

Name of the work : Four lane of Thanjavur-Trichy road in length of 56 km on NH-67 

in Tiruchirappalli under NHDP -III 

Trichy-thanjavur Expressways Limited is a Non-govt company, incorporated on 

13 Apr, 2006. It's a public unlisted company and is classified as a 'company limited by 

shares'. Company's authorized capital stands at Rs 6500.0 lakhs and has 99.46153% 

paid-up capital which is Rs 6465.0 lakhs. Trichy-thanjavur Expressways Limited last 

annual general meet (AGM) happened on 22 Sep, 2017. The company last updated its 

financials on 31 Mar, 2017 as per Ministry of Corporate Affairs (MCA). Trichy-

thanjavur Expressways Limited has been majoring in Construction business for the last 

14 years and currently, company operations are active. Current board members & 

directors are MADHU MALAMPATI, SRINIVASA RAO KAMMA and NAMA 

RAMA RAO . 

Company is registered in Hyderabad (Telangana) Registrar Office. Trichy-

thanjavur Expressways Limited registered address is PLOT NO.1129/A, ROAD 

NO.36, HITEC CITY ROAD JUBILEE HILLS HYDERABAD-500033.A.P. 

HYDERABAD TG 500033 IN. 

 

1.2 Company Profile of Madhucon: 

 

1.2.1 Vision: 

To emerge a pioneer in global infrastructure with a model mix that will lead to 

an efficient, Sustainable, Economical, Safe,Reliable, community friendly and 

regionally balanced system. 

1.2.2 Mission: 

To incorporate excellence in all matters of execution, engineering and design 

skills and emerge as a Global Corporation with phenomenal growth in all its diverse 

branches. 

1.2.3 Founder's Message 

My beginnings were humble. Hailing from a family entirely dependent on 

farming, I started the Company from ground zero. Fired by the spirit of vision and 
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enterprise and driven by determination, set targets for all project activities and executed 

them in record time to transform the Company into a Conglomerate. All along, we left 

no stone unturned in our determination to achieve and establish the highest of standards. 

Madhucon firmly believes that its true strength lies in its efficient Team. Our 

people are united by a passion for their work and by a shared set of values that run 

throughout the Company-values which define what we do and how we do it. 

We do see clearly that, as things are, the rapid growth of the Indian economy in 

correlation to the world economy, in all its aspects, would open the doors for greater 

business opportunities for the Group. 

 

1.2.4 Inspirational Leadership: 

 Sri N Nageswar Rao, the Founder of MADHUCON Group, is an entrepreneur 

with a clear vision who established the name of MADHUCON in the Indian and Global 

markets. A man known for his unrelenting passion for quality, has taken the group to 

new heights as evidenced by the fact that a Rs 2/- share of Madhucon Projects Limited, 

the flagship company of the group, has gone up more than 100 times and is quoted at 

Rs 282/- on the premier Bombay Stock Exchange. 

He has an uncompromising spirit on principles, an eye for detail--both major 

and minor. Putting work before self and using his cutting edge Human Resources, 

placed the Group in a commanding position. His leadership qualities endear him to the 

Madhucon family, demonstrated by the loyalty of the personnel and their work ethos. 

He can discriminate between the good and the bad easily and is a quick decision maker. 

The qualities of compassion, foresight, wisdom, punctuality, single minded 

concentration on the objectives, instant decision making and evaluation of Strengths, 

Weaknesses, Opportunities and Threats (SWOT) embedded in him, have taken the 

Group to new heights with a phenomenal growth in the recent years. Mr.Nageshwar 

Rao's untiring efforts in constantly nurturing the organization from scratch made it 

possible for the company to achieve the recognition of being the fastest growing 

construction company of the year in 2004. His able guidance, visionary leadership and 

ambitious plans, we are sure, would take the Group to dizzy heights in the near future. 

 

 

 

 



3 
 

1.2.5 History 

30 years of Madhucon 

Madhucon Projects Limited, which specialises in carrying out projects from 

conceptualization to commissioning, has displayed its prowess in many of India's 

prestigious construction endeavours. 

 

Our History in Summary 

1983 - Madhucon Projects Limited 

1988 - Madhucon Granites Limited 

2002 - Madhucon Sugars Industries Limited 

2005 - Simhapuri Energy Limited 

2006 - Madhucon Infra Limited 

2008 - Madhucon Toll Highways Ltd 

2008 - Madhucon Sugars Industries Limited 

2012 - Unit 1 & Unit 2 of Phase - I 

2014 - Unit 3 & Unit 4 of Phase - II 

2014 - Madhucon Sugar & Power Industries Limited (MSPIL) 

 

1.2.5 Corporate Social Responsibility 

Madhucon is committed to fulfilling its Corporate Social Responsibility by 

supporting communities in areas where we do business and has a long-standing record 

of this support. Our objective is to improve the economic status and expand 

opportunities for the local needy. 

Our activities range from providing employment to the local youth to carrying 

out welfare activities like supplying/providing drinking water, medical facilities etc. 

Sri Nama Nageswar Rao, Chairman, Madhucon Group, founded the Nama 

Muthiah Memorial Trust (in memory of his father) to undertake various social service 

activities for the benefit of the Society in general and development of the local 

backward areas around the various projects undertaken by Madhucon and the lives of 

people and the communities among which our Company undertakes projects. 
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Water 

 Supply of drinking water in Khammam District, serving about 1.5 Lakh people. 

 Supply of drinking water during annual village fairs and festivals since decades. 

 Repair works of village overhead tanks-serving 20,000 people. 

 Digging of borewells and installation of borewell pumps  more than hundred 

installed till date. 

Education 

 Providing financial support to underprivileged merit students  financing higher 

education (high-school, college or university) of more than hundred student. 

Health 

 Conducting medical camps and donating free medicines in more than fifty 

villages of Khammam district. 

 Conducting blood donation camps  more than 5,000 people have donated. 

 Natural Calamities 

 Flood relief activities by way of supplying essentials such as food grains, 

utensils and vessels, blankets, medicines etc. 

 Key role in supplying and coordinating necessary material to people affected in 

the Bhadrachalam and Khammam floods, which affected 600 villages. 

Employment 

 We 

providing them with jobs 

 Employment provided to hundreds of individuals 
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CHAPTER 2 
NATURE OF WORK TAKEN UP 

 

2.1 Quality Control: 

 

An aggregate quality of activities (such as design analysis and inspection for 

defects) designed to ensure adequate quality especially in manufactured products. 

Quality Control (QC) is a procedure or set of procedures intended to ensure that a 

manufactured product or performed service adheres to a defined set of quality criteria 

or meets the requirements of the client or customer is similar to, but not identical with 

quality Assurance QA is sometimes expressed together with QC as single quality 

assurance and control. 

 

In order to implement an effective program, an enterprise must first decide 

which specific standards the product or service must meet. Then the extent of actions 

must be determined (for example, the percentage of units to be tested from cache Next, 

data must be collected (for example, the percentage of units that fail) and the results 

reported to management personnel. After this, correction action must be decided upon 

and taken (for example, defective units must be repaired or rejected and poor service 

repeated at no charge until the customer is If too many unit failures or instances of poor 

service process and then that plan must be put into action. Finally, the process must be 

ongoing to ensure that remedial efforts, if required, have produced satisfactory results 

and to immediately detect recurrence or new instances of trouble. 

 

2.2 Quality Assurance: 

 

A program for systematic monitoring and evaluation of the various aspects of a 

project, service, or facility to ensure that standards of quality are being met. QC is a 

procedure or set of procedures intended to ensure a product or service under 

development (before work is complete, as opposed to afterwards) meets specified 

requirements. 

The main purpose of QA is to prevent defects from entering into the solution to 

the first place In other words QA sa pro-active management practices that is used to 

ensure a state level of quality for an IT initiative 
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CHAPTER 3 

 PAVEMENTS  

 

3.1 Introduction  

Pavement design is the major component in the road construction nearly one-

third or one-half of the total cost of the construction. So careful consideration should 

take in design of pavement 

 

Type of Pavement 

There are various types of pavements depending upon the materials used. A brief 

description of all types is given here. 

 

3.2 Flexible Payment 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 

or bituminous material and aggregates placed on a bed of compacted granular material 

of appropriate quality in layers over the subgrade. Water bound macadam roads and 

stabilized soil roads with or without asphaltic toppings are examples of flexible 

pavements 

The design of flexible pavement is based on the principle that for a load of any 

magnitude, the intensity of a load diminishes as the load is transmitted downwards from 

the surface by virtue of spreading over an increasingly larger area, by carrying it deep 

enough into the ground through successive layers of granular material 

Thus for flexible pavement, there can be grading in the quality of materials used, 

the materials with high degree of strength are used at or near the surface. Thus the 

strength of subgrade primarily influences the thickness of the flexible pavement. 

 

3.2 Rigid Pavement 

 Rigid pavement, though costly in initial investment, is cheap in the long run 

because of low maintenance costs. There are various merits in the use of rigid pavement 

(Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and 

the price of which has been rising steeply. India imports nearly 70% of the petroleum 

crude. The demand for bitumen in the coming years is likely to grow steeply, far 
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outstripping the availability. Hence it will be in India's interest to explore alternative 

binders. Cement is available in sufficient quantities in India, and its availability in the 

future is also assured. Thus cement concrete roads should be the obvious choice in 

future road programmes. 

Besides the cast available of cement, concrete roads have a long life and are 

practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 

vehicles to an extent of 14-20%. The fuel savings themselves can support a large 

programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this factor 

must be considered when a choice pavement is made Concrete roads can withstand 

extreme weather conditions - wide ranging temperatures, heavy rainfall and water 

logging. 

 

3.4 Semi Rigid Pavement 

The pavements constructed using the waste materials, which are stronger the 

traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research work 

has been done in this direction. But the work in terms of real construction is not visible. 

 

3.5 Construction of Bitumen Road 

 Bitumen is a black or dark colored solid or viscous cementitious substance 

having an adhesive properties 

 It consists chiefly of high molecular weight hydrocarbon derived from 

distillation of petroleum or natural asphalt. 

 It is a semi-solid hydrocarbon product produced by removing the lighter 

fractions (such as liquid petroleum gas, Petrol and diesel) from heavy crude oil 

during the refining process. 

 

3.6 Constituents of Bitumen Mix 

A pre-planned bituminous mix design for pavement construction helps in producing 

a mix that is workable, durable, strong, and economical in nature. One of the widespread 

use of bitumen is in the pavement design and construction. 

1) Coarse aggregate (retained on 2.36mm sieve). 

2) Fine aggregate (passing 2.36mm sieve but retained on 75mm), 
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3) Filler (passing 75mm), may be cement. 

4) Binder: Bitumen the coarse aggregates are known for their abrasion resistance 

and toughness. These aggregates offer compressive and shear strength to the 

mix. This also facilitates good interlocking properties between aggregates. 

Examples for this type of aggregates are granites. The fine aggregates fill the 

voids in the mix created by the coarse aggregates and provide stiffening to the 

binder. Examples of fine aggregates used are sand and rock dust. 

 

Fillers play the role of filling the voids, they help in stiffening the binder and offer 

higher permeability. Example for this type of fillers are cement, lime and rock dust. 

 

Binders also play the role of filling the voids. These help to undergo particle 

adhesion and for gluing purposes. This hence increases the impermeability property of 

the pavement. Examples for this type of the binder are bitumen, tar, and asphalt. 

 
 

 
 Fig.3.1 Original ground level 
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Fig. 3.2 Granular sub base layer 

 
 

 
Fig. 3.3 Kerb laying 
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Fig. 3.4 Sub base layer 

 
 

 
Fig. 3.5 laying of bitumen concrete 
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Fig. 3.6 Laying of Dense Bituminous Macadam 

 

 
Fig. 3.7 Hot mix plant 
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Fig. 3.8 Slinger conveyor 

 

 
Fig.3.9 Four bin feeder 
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CHAPTER 4 
BITUMEN MIX DESIGN 

 
4.1 Bitumen Mix 

The main objective of the bituminous mix design is to proportion various 

components for pavement construction to this the following objectives: 

 

 To obtain a durable pavement, sufficient amount of bitumen is required. 

 Adequate strength must be provided to obtain resistance against the shear 

deformation  under higher temperatures 

 Additional voids have to be incorporated to facilitate the compaction performed 

by the traffic 

 The placement must be performed with ease which will demand sufficient 

workability 

 The premature cracking in the bitumen pavement can be avoided by providing 

sufficient flexibility for the bitumen 

 The flexibility must be attained at smaller temperatures so that the shrinkage 

cracks can be avoided. 

 

4.1 Types of Bituminous Mixes 

 Open-graded mix 

 Well graded bituminous mix  

 Gap graded bituminous mix  

 Unbounded bituminous mix 
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Open-Graded Mix: The filler and the finer aggregates are absent. These mixes are 

porous in nature and offer good frictional properties. This lower the strength if the 

pavement is constructed for a high-speed pavement construction 

 

Gap-Graded Bituminous Mix: As the name implies, large coarse aggregates are 

missing in these types of mix. This has good fatigue properties as well as tensile 

strength. 

 

Well - Graded Mix: A well-graded mix is a dense mix. These have all ranges of 

aggregates and are sufficiently packed. This facilitates the proper filling of voids in a 

systematic manner. These types of mix offer good compressive strength and tensile 

strength. 

 

The layer of mineral aggregates like gravel, stones, and sand together form the 

bituminous base course layer. This layer is treated as the foundation for the laying the 

binder and the surface course. 

 

The bituminous binder course is the second layer above the base course which 

acts as the first layer of bitumen. This is done in a two-layer resurfacing. This is also 

called a leveling course. 
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CHAPTER 5 

METHODOLOGIES 

 

5.1 Tests on Cement 

1 Normal Consistency 

2 Fineness of cement 

3. Initial and final setting time 

4. Specific Gravity of cement 

5. Soundness of Cement 

6. Compressive strength of cement 

 

5.1.1 Normal Consistency of Cement 

           Standard IS: 4031 (Part 4) 1988 

 Unless otherwise specified this test shall be conducted at a temperature of 

27 +20oC and the relative humidity of the laboratory should be 65 + 5%. 

 Prepare a paste of weighed quantity of cement (300g) with weighed quantity 

of potable or distilled water, taking care that the time of gauging is less than 

neither 3 minutes not more than 5 minutes and the gauging is completed 

before any sign of setting occurs. 

 The gauging is counted from the time of adding water to the dry cement 

until commencing to fill the mould. Fill the vicat mould with this paste 

resting upon a non porous plate. 

 Smoothen the surface of the paste, making it level with the top of the mould. 

Slightly shake the mould to expel the air 

 In filling the mould operator's hands and the blade of the gauging trowel 

shall only be used. 

Testing consistency of cement: 

 Immediately place the test block with the non-porous resting plate, under the 

rod bearing the plunger. 

 Lower the plunger gently to touch the surface of the test block and quickly 

release, allowing it to sink into the past. Record the depth of penetration. 

 Prepare trial pastes with varying percentages of water and test as described 

above until the plunger is 5mm to 7mm from the bottom of the vicat mould. 
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5.1.2 Initial and Final Setting of Cement 

 Prepare a cement paste by gauging the cement with 0.85 times the water 

required to give a paste of standard consistency. 

 Fill the vicat mould with a cement paste gauged as above and smoothen the 

surface of the paste making it level with the mould. Compact it to remove pores 

in mould. 

 Place the test block under the rod bearing the needle, lower the needle gently 

until it comes in contact with the surface of the test block and quickly release, 

allowing it to penetrate the test block and observe the penetration once plunger 

rests in paste. 

 Repeat this procedure until the penetration measured from bottom should be 

5.0+0.5mm 

 The period elapsed between the time when water is added to the cement and the 

time at which the needle fails to pierce the test block to a point 5.0 0.5mm shall 

be the initial setting time. 

 Replace the needle of the vicat's apparatus with the needle with an attachment. 

 The period collapsing between the time when water is added to the cement and 

the time which the needle makes an impression on the surface of the text block 

will be the final setting time. 

 

5.1.3 Compressive Strength of Cement (As per IS: 4031 Part-6) 

Preparation of test specimens:  

 Clean appliances shall be used for mixing and the temperature of water and that 

of the test room at the time when the above operations are being performed shall 

be 27 2oC. Potable/distilled water shall be used in preparing the cubes. 

 The material for each cube shall be mixed separately and the quantity of cement 

standard sand and water shall be as follows: 

 Cement 200 g and Standard Sand 600 g 12 Water ( P/4 + 0.3) percent of 

combined mass of cement and sand, where is the percentage of water required 

to produce a paste of standard consistency determined as described in IS 4031 

(Part 4)-1988  

 Place on a nonporous plate, a mixture of cement and standard sand. Mix it dry 

with a trowel for one minute and then with water until the mixture is of uniform 



17 
 

colour. The quantity of water to be used shall be as specified in step 2. The time 

of mixing shall in any event be not less than 3 min and should the time taken to 

obtain a uniform colour exceed 4 min, the mixture shall be rejected and the 

operation related with a fresh quantity of cement, sand and water. 

Moulding Specimens:  

 In assembling the moulds ready for use, treat the interior faces of the mould 

with a thin coating of mould oil/grease. 

 Place the assembled mould on the table of the vibration machine and hold it 

firmly in position by means of a suitable clamp. Attach a hopper of suitable size 

and shape securely at the top of the mould to facilitate filling and this hopper 

shall not be removed until the completion of the vibration period. 

 Immediately after mixing the mortar in accordance with step & 2, place the 

mortar in the cube mould and prod with the rod. Place the mortar in the hopper 

of the cube mould and prod again as specified for the first layer and then 

compact the mortar by vibration. 

 The period of vibration shall be two minutes at the specified speed of 12,000 + 

400 vibration per minute 

 At the end of vibration, remove the mould together with the base plate from the 

machine and finish the top surface of the cube in the mould by smoothing the 

surface with the blade of a trowel. 

Curing Specimens 

 Keep the filled moulds in a moist closet or moist room for 24 1 hour after 

completion of vibration. At the end of that period, remove them from the moulds 

and immediately submerge in clean fresh water and keep there until taken out 

just prior to breaking. The water in which the cubes are submerged shall be 

renewed every 7 days and shall be maintained at a temperature of 27+2°C. After 

they have been taken out and until they are broken, the cubes shall not be 

allowed to become dry. 

 Test three cubes for compressive strength for each period of curing mentioned 

under the relevant specifications (i.c. 3 days, 7 days, and 28 days) 

 The cubes shall be tested on their sides without any packing between the cube 

and the steel plates of the testing machine. One of the plates shall be carried on 

a base and shall be self-adjusting, and the load shall be steadily and uniformly 

applied, starting from zero at a rate of 35 N/mm2 /min. 
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5.1.4 Specific Gravity of Cement 

 Chicken dry and weight specific gravity bottle 

 Take certain quantity of cement (about one fourth of the bottle) in the bottle and 

weight (2) 

 Pour kerosene over the cement to fill the bottle and find the total weight (3) 

 Clean the bottle thoroughly with kerosene and fill the bottle with kerosene and 

weight (w4). 

 Finally clean the bottle with water and weight (w5). 

 

5.1.5 Soundness of Cement Reference: IS: 4031 (Pat 3 ) - 1988, 

 Place the lightly oiled mould on a lightly oiled glass sheet and fill it with cement 

paste formed by 

 10 packing cement with 0.78 times the water required to give a paite of standard 

consistency 

 The paste shall be gauged in the manner and under the conditions prescribed in 

experiment No. 1. taking care to keep the ages of the mould gently together 

while this operation is being performed. 

 Cover the mould with another piece of lightly ailed glass sheet, place a small 

weight on this covering the glass sheet and immediately submerge the whole 

assembly in water at a temperature of 27 2°C and keep it there for 24 hours. 

 Measure the distance separating the indicator points to the nearest 0.5 mm. 

Submerge the mould again in water at the temperature prescribed above. 

 Bring the water to boil with the mould kept submerged, in 25 to 30 minutes, and 

keep it 

 boiling for three hours. Remove the mould from the water, allow it to cool and 

measure the distance between the indicator points 

 The difference between these two measurements indicates the expansion of the 

cement. 

 This must not exceed 10 mm for ordinary, rapid hardening and low heat 

Portland cements if in case the expansion is more than 10 mm as tested above, 

the cement said to be unsound. 
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 5.2 Tests on Coarse Aggregates 

1 Aggregate crushing value 

2 Aggregate Impact test 

3 Flakiness Index 

4 Elongation Index 

5. Specific Gravity and Water absorption test 

5.2.1 Aggregate Crushing Value 

 The aggregate in surface dry condition before testing and passing 12.5 mm sieve 

and retained on 10 mm sieve is selected. 

 The cylindrical measure is filled by the test sample of the aggregate in three 

layers of approximately equal depth, each layer being tamped 25 times by the 

rounded end of the tamping rod. 

 After the third layer is tamped, the aggregates at the top of the cylindrical 

measure are levelled off by using the tamping rod as a straight edge. Then the 

test sample is weighed. Then the cylinder of test apparatus is kept on the base 

plate and one third of the sample from the cylindrical measure is transferred into 

cylinder and tamped 25 times by the rounded end of the tamping rod. 

 Similarly aggregate in three layers of approximately equal depth, cach layer 

being tamped 25 times by the rounded end of the tamping rod. 

 Then the cylinder with test sample and plunger in position is placed on 

compression testing machine 

 Load is then applied through the plunger at a uniform rate of 4 tonnes per minute 

until the total load is 40 tons and the load is released. 

 Aggregates including the crushed position are removed from the cylinder and 

sieved on a 2.36mm IS sieve and material which passes this sieve is collected 

and weighed. Let this be W2 gm. 

 The above step is repeated with a second sample of the same aggregate. 

 Then the aggregate crushing value is defined as the ratio of weight of fines 

passing the specified IS sieve(W2 gm) to the total weight of the sample (W1 

gm) 

 Two tests are done and the average value to the nearest whole number is 

reported as aggregate abrasion value. 

Aggregate crushing value = (W2/WI) x100 
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5.2.2 Aggregate Impact Test 

Theory of Aggregate Impact Test: 

The property of a material to resist impact is known as toughness. Due to 

movement of vehicles on the road the aggregates are subjected to impact resulting in 

their breaking down into smaller pieces 

The aggregates should therefore have sufficient toughness to resist their disintegration 

due to impact. This characteristic is measured by impact value test. 

The aggregate impact value is a measure of resistance to sudden impact or shock, which 

may differ from its resistance to gradually applied compressive load. 

 

Procedure of Aggregate Impact Test: 

 The test sample consists of aggregates sized 10.0 mm 12.5 mm. Aggregates may 

be dried by heating at 100-110°C for a period of 4 hours and cooled. 

 Sieve the material through 12.5 mm and 10.0mm IS sieve. The aggregates 

passing through 12.5mm sieve and retained on 10.0mm sieve comprises the test 

material. 

 Pour the aggregates to fill about just 1/3 rd depth of the measuring cylinder. 

 Compact the material by giving 25 gentle blows with the rounded end of the 

tamping rod. 

 Add two more layers in a similar manner, so that cylinder is full and Strike on 

the surplus aggregates. 

 Determine the net weight of the aggregates to the nearest gram(W). 

 Bring the impact machine to rest without wedging or packing up on the level 

plate, block or floor, so that it is rigid and the hammer guide columns are 

vertical. 

 Fix the cup firmly in position on the base of the machine and place the whole of 

the test sample in it and compact by giving 25 gentle strokes with a tamping 

rod. 

 Raise the hammer until its lower face is 380 mm above the surface of aggregate 

sample in the cup and allow it to fall freely on the aggregate sample Give 15 

such blows at an interval of not less than one second between successive falls, 

 Remove the crushed aggregate from the cup and sieve it through 2.36 mm IS 

sieves until no further significant amount passes in one minute, Weigh the 
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fraction passing the sieve to an accuracy of gm. Also, weigh the fraction retained 

in the sieve. 

 Compute the aggregate impact value. The mean of two observations, rounded 

to nearest whole number is reported as the Aggregate Impact Value. 

 

5.2.3 Flakiness Index and Elongation Index 

Sample: 

A quantity of aggregate shall be taken sufficient to provide the minimum 

number of 200 pieces of any fraction. 

 

Flakiness Index: 

 The test sample shall pass through Set of sieves and the fraction retained on 

cache size is collected for the minimum of 200 pieces. 

 Each fraction shall be gauged in tum for thickness on a metal gauge of the 

pattern in bulk on sieve having elongated slots. 

 The width of the slot used in the gauge or sieve shall be of the dimensions 

specified for the appropriate size of material. 

 The total amount passing the gauge shall be weighed to an accuracy of at 

least 0.1 percent of the weight of the test sample. 

 The flakiness index is the total weight of the material passing the various 

thickness gauges or sieves, expressed as a percentage of the total weight of 

the sample gauged. 

 

Elongation Index: 

 The test sample shall pass through Set of sieves and the fraction retained on 

each size is collected for the minimum of 200 pieces. 

 Each fraction shall be gauged individually for length on a metal length gauge 

mentioned in a code book. 

 The total amount is banned by length gauge shall be weighed to an accuracy of 

at least 0.1% of the weight of the test sample. 

 The Elongation index is the total weight of the material retained on the various 

length gauges, expressed as a percentage of the total weight of the sample gauge. 
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5.2.4 Specific Gravity and Water Absorption of Coarse Aggregate 

 

 A sample of not less than 2000g of the aggregate shall be tested. The sample 

shall be thoroughly washed to remove fine particles and dust. 

 The sample shall place in the wire basket and immersed in distilled water at a 

temperature between 22 to 32oC 

 The entrapped air shall be removed by lifting the basket 25 times at the rate of 

about one drop per second and kept immersed for 24 1/2 hours. 

 The basket and the sample shall then be weighed (A). 

 The basket and the aggregate shall then be removed from the water and allowed 

to drain for a few minutes. 

 The aggregate shall be gently surface dried with the cloth and then weighed (B) 

 The aggregate shall then be placed in the oven at a temperature of 100 to 1100C 

for 24 hours and then weighed (C). 

 Specific gravity and water absorption shall be calculated as follows 

Specific Gravity  = C/(B-A) 

            Water Absorption=100(B-C)/C 

 
5.3 Tests on Soils 

1. Free swell index 

2. Atterberg Limits 

3. California Bearing Ratio CBR test 

 

5.3.1 Determination of Free Swell Index (As per IS 2720 (part 40) - 1977) 

 Take two 10 g soil specimens of oven dry soil passing through 425-micron IS 

Sieve soil specimen shall be poured in two glass graduated cylinders of 100 ml 

capacity. 

 After removal of entrapped air (by gentle shaking or stirring with a glass rod), 

the soils in both the cylinders shall be allowed to settle, Sufficient time (not less 

than 24 h) shall be allow for the soil sample to attain equilibrium state of volume 

without any further change in the volume of the soils. 

 The final volume of soils the level of the soil in the kerosene (V) graduated 

cylinder shall be read as the original volume of the soil samples, kerosene being 

a nonpolar liquid does not cause swelling of the soil 
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 The level of the soil in the distilled water cylinder (V.) shall be read as the free 

swell level. The free swell index of the soil shall be calculated as follows. 

 Free swell index = (V-Vk)/Vk*100 

 

5.3.2 Atterberg Limits (As per IS: 2720 Part 5-1985) 

Plastic Limit: 

 About 200 gm of soil sample passing through 425 micron sieve shall be mixed 

thoroughly with distilled water on the flat glass plate till the soil mass becomes 

plastic enough to be easily moulded with fingers 

 A ball shall be formed with about 8gm of this plastic soil mass and rolling shall 

be done till the threads are of 3mm diameter 

 The soil shall then be kneaded together to a uniform mass and rolled again. This 

process of alternate rolling and kneading shall be continued until the thread 

crumbles. 

 The pieces of crumbled soil thread shall be collected in a container and the 

moisture content determined as per IS: 2720 Part 2 

 Report the average moisture content of minimum 2 trails and variation should 

not exceed 0.5% from average % moisture 

Liquid limit: 

 Take about 250 g of air-dried soil sample passing through 425 micron IS sieve 

in a porcelain evaporating dish. 

 Add a small quantity of water and carefully mix it thoroughly distilled water to 

form a uniform paste. 

 Adjust the cup of the liquid limit apparatus to give a drop of exactly 10 mm on 

the point of contact on base 

 Place a portion of the plate in the cup Smooth the surface with spatula to a 

maximum depth of 10 mm. By using a grooving tool, cut a clean straight groove 

that completely separates the soil pat into two parts. 

 Rotate the handle at a rate of 2 revolutions per second and count the number of 

blows until the two parts of the sample come in contact at the bottom of the 

groove over a distance of 13 mm record the number of blows. 

 Take about 25 g of soil from the closed part of the groove for determination of 

water content. 
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 Transfer the remaining soil in the cup to the main soil sample in the evaporating 

dish. Then mix thoroughly after adding a small amount of water. 

 Repeat the steps 4 to 7 obtain at least five sets of readings in the range of not 

less than 10 or more than 40 blows. 

 

5.3.3 Laboratory California Bearing Ratio CBR Test 

As per IS 2720 (part 16) - 1992 

PROCEDURE: 

 Take the weight of empty mould 

 Keep the spacer disc on the base plate and a filter paper on the disc and fix the 

mould to the base plate with the disc inside the mould and the attach the collar 

over the mould 

 Add water to the specimen and compact it in accordance to Standard proctor 

test or modified proctor test 

 After compaction, remove the collar and level the surface using cutting edge 

and detach the base plate and remove the spacer disc 

 Take the weight of mould + compacted specimen and determine the bulk density 

of the specimen 

 Take sample for moisture content determination and hence find the dry density 

 Place filter paper on the perforated base plate 

 Fix the mould upside down to the base plate so that surface of the specimen 

which was downwards in contact with spacer disc during compaction is now 

turned upwards on which the penetration test is to be performed (for un soaked 

condition) 

 For soaked condition, Fix adjustable stem and perforated plate on the compacted 

soil specimen in the mould along with 2.5kg surcharge load 

 Place the above set up in the soaking tank for four days (ignore this step in case 

of unsoaked CBR). 

 After four days, measure the swell reading and find % swell with the help of 

dial gauge reading 

 Remove the mould from the tank and allow water to drain. 

 Then place the specimen under the penetration piston and place total surcharge 

load of 4kg(2.5kg during soaking + 1.5 kg during testing) 

 The load and deformation gauges shall then be set to zero 
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 Load shall be applied to the plunger into the soil at the rate of 1.25 mm per 

minute. 

 Reading of the load shall be taken at penetrations of 0.5, 1.0, 1.5, 2.0, 2.5, 4.0, 

5.0, 7.5, 10.0 and 12.5 mm 18. Remove the plunger and determine the water 

content of the soil. 19. Plot load versus deformation curve roads. In other cases 

the sub grade should be compacted to at least 97% of the standard proctor 

density. 

5.4 Tests on Bitumen 

1 Ductility  

2 Flash and Fire Point 

3. Penetration 

4. Softening Point 

 

5.4.1 Ductility Test on Bitumen 

The property of bitumen which allows it to undergo deformation or elongation 

is called ductility of bitumen. The ductility of bitumen is measured by the distance in 

centimeters, to which the bitumen sample will elongate before breaking when it is 

pulled by standard specimen to specified speed and temperature. 

Firstly the bitumen sample is heated to 75-100oC and melted completely. This 

is poured into the assembled mould which is placed on a brass plate. To prevent sticking 

the mold and plate are coated with glycerin and dextrin. After filling the mold, place it 

at room temperature for 30-40 minutes and then place it in water for 30 minutes. 

Then take out and cut the excess amount of bitumen with the help of a hot knife 

and leave the surface. Then place the whole assembly in the water bath of the ductility 

machine for 85 to 95 minutes. Then detach the brass plate and the hooks of mold are 

fixed to the machine and operate the machine. 

The machine pulls the two clips of the mold horizontally and then bitumen 

elongates. The distance up to the point of breaking from the starting point is noted as 

the ductility value of bitumen. 

 

5.4.2 Flash and Fire Point Test on Bitumen  

Flash and fire point of bitumen is defined as the point of lowest temperature at 

which bitumen catches vapors of test flame and fires in the form of flash. Fire point of 
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bitumen is defined as the point of lowest temperature at which the bitumen at which the 

bitumen ignites and burns at least for 5 second under specific conditions of the test. 

 

Flash and fire point test helps to control fire accidents in bitumen coated areas. 

By this test we can decide the bitumen grade with respect to temperature for particular 

areas of high temperatures. 

 

5.4.3 Penetration test on Bitumen  

The penetration value of bitumen is measured by the distance in tenths of mm 

that a standard needle would penetrate vertically into a bitumen sample under standard 

conditions of tests. By this test we can determine the hardness or softness value of 

bitumen. 

 

In this test, fistly heat the bitumen should be stirred wisely to remove air 

bubbles. Cool it to room temperature for 90 minutes and then place it in a water bath 

for 90 minutes. 

 

Then place the container in the penetration machine to adjust the needle to make 

contact with the surface of the sample. Make the dial reading zero and release the needle 

for exactly 5 seconds and note down the penetration value of the needle for that 5 

seconds. Just repeat the procedure thrice and note down the average value. 

 

5.4.4 Softening Point test on Bitumen  

 

Softening point of bitumen indicates the point at which bitumen attains a 

particular degree of softening under specified conditions of the test. Take a small 

amount of bitumen sample and heat it up to 75-100oC. Ring and ball apparatus is used 

to conduct this test. Heat the rings and apply glycerin to prevent them from sticking. 

Fill these rings with bitumen and remove the excess materials with a hot sharp knife. 

Assemble the apparatus parts, balls are arranged in guided positions that are on top of 

the bitumen sample. And fill the beakers with boiled distilled water. 
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CHAPTER 6 

SITE OBSERVATIONS 

 

6.1 Types of pavements 

On site we observed the two types of pavements flexible and rigid and the 

different layers in them. 

 

Flexible Pavement:  

Are those pavements which reflect the deformation of subgrade and the subsequent 

layers to the surface. The design of flexible pavement is based on load distributing 

characteristics of the component layers. The black top pavement including water & 

gravel bound macadam fall in this category. 

 

Rigid Pavement:  

The rigid characteristics of the pavement are associated with rigidity or flexural 

strength or slab action so the load is distributed over a wide arc of sub-grade soil. The 

rigid pavements are made of cement concrete either plan, reinforced or prestressed 

concrete. 

 

6.2 Advantages of Flexible Pavement: 

a) Adaptability to stage construction 

b) Availability of Low cost types that can be easily built 

c) Ability to be easily open and patched 

d) Easy to repair frost heave and settlement 

e) Resistance to the formation of Ice glaze 

 

6.3 Disadvantages of Flexible Pavement: 

a)Higher maintenance costs 

b) Shorter life span under heavy use 

c) Damage by oils and certain chemicals 

d) Weak edges that may require curbs or edge devices 
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6.4 Advantages of Rigid Pavement: 

a) Rigid lasts much, much longer i.e. 30+ years compared to 5-10 years of 

flexible pavements. 

b) In the long run it is about half the cost to install and maintain But the trial 

costs are high. 

c) Rigid pavement has the ability to bridge small imperfections in the subgrade. 

d) Less Maintenance cost and Continuous Traffic and Flow. 

e) High efficiency in terms of functionality 

 

6.5 Disadvantages of Rigid Pavement: 

a) High initial costs 

b) Joints required for contraction and expansion 

c) Generally rough riding quality 

d) Higher repair costs 

 

6.6 The layers in flexible pavements 

1. B.C (Bituminous Concrete) - 50 mm 

2. D.B.M (Dense Bituminous Macadam) - 100mm 

3. W.M.M (Wet Mix Macadam) top - 125 mm 

4. W.M.M (Wet Mix Macadam) first - 125 mm 

5. G.S.B (Granular Sub Base) - 200 mm 

6. Subgrade top - 250 mm 

7. Subgrade - 250 mm 

8. Embankment 

9. O.G.L (Original Ground Level) 
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6.6.1 Description about Flexible Pavement Layers: 

 

Bituminous Concrete:  

These materials shall consist of coarse aggregate, fine aggregate, mineral filler 

if necessary and designated bitumen, combined to meet the composition limit by 

mass and other characteristics. 

Dense Bituminous Macadam:  

It is a binder course used for road construction with more number of heavy 

commercial vehicles and a close graded premix material having voids contents of 5 

to 10% DBM layers to be laid as single or in single or in multiple layers each of 

thickness 50 to 100mm. 

Wet Mix Macadam:  

Aggregates used are of smaller sizes, varies between the 4.75mm to 20mm sizes 

and binders (stone dust or quarry dust having plasticity index not less than 66) is 

premixed in a batching plant or in a mixing machine. Then they are brought to the 

site for overlaying and compaction. 

Granular Sub Base:  

It consists of crushed stone, crushed slag, crushed concrete or other inert hard 

materials the most common unbound granular sub base materials used to form a path 

base 

Subgrade:  

It is the native material underneath a constructed road. It is also called formation 

level. Sub-grades are commonly compacted before the construction of a road 

pavement or a railway track. The subgrade is the foundation of the pavement 

structure. 

Embankment:  

Embankment is normally raised level made of compacted soil (typically clay or 

rock based) to avoid a change in level required by the terrain. Embankment needs to 

be constructed using non-aerated and water proofed, compacted (or entirely non 

porous) materials to provide adequate support to the formation and a long term level 

surface with stability. 

Original Ground Level:  

It is the already existing ground level. 
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CHAPTER 7 
CHECKS FOR BITUMEN ROAD 

 
 After voids replace the fine gravel surface if necessary to maintain an even traffic 

load distribution on the pavement 

 Check that shoulders are also well constructed as these may be the surface of choice 

for cyclist and motorcyclists 

 Ensure that all drainage is installed and operational 

 Check any slope protection works are completed and being well maintained 

The FWD complete structural testing for pavement rehabilitation projects, research, 

and pavement structure failure detection. The FWD is a device capable of applying 

dynamic loads to the pavement surface, similar in magnitude and duration to that of a 

single heavy moving wheel load. The response of the pavement system is measured in 

terms of vertical deformation. (falling weight deflectometer) is a non-destructive testing 

device that is used to heavy rain make sure the cobblestones remain tightly packed with 

no interstices or 

Quality management for road construction relies heavily on field inspection, field 

testing and laboratory testing activities which can be performed by the contractor and 

third party testing services companies. These inspections and tests are required to 

confirm compliance with the relevant specifications and for customer acceptance. 

Therefore they can impact significantly on the construction project schedule. Timely 

access to this data can be difficult as it is collected by multiple individuals from 

different organizations across large job sites. 

Replacing your existing disparate paper and software systems with a centralized 

solution from Spectra QEST enables business process improvement in the running of 

field inspection, testing and laboratory operations as well as enabling the sharing of 

quality data and reports between all project stakeholders. You can streamline laboratory 

and field testing operations, eliminate duplicate data entry and significantly reduce 

report turnaround time, A Spectra QEST solution for managing your project inspection 

and testing activities delivers standardization, efficiency gains, and quality 

improvements resulting in increased profitability. 
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CHAPTER 8 
CONCLUSION 

 
Due to this internship program we are able to know how the theoretical concepts 

are practically implemented through some works like construction of Rigid and Flexible 

Pavements. Construction of slab for vehicle underpass, inserting of dowel bars. 

We learn that implementing design in the field is not that easy because we gone 

through problems like 

1. Delay of laying PQC in Rigid Pavement due to high temperatures. 

2. Work delay due to some local issues like land acquisition. 

3. Delay of work due to unfortunate rains. 
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ABSTRACT 

The high growth of traffic will increase the movement and use of traffic infrastructure. 

So there is a necessity to develop the road infrastructure as there is high traffic flow 

between the cities. The highways are more vulnerable to damage so they are to 

monitored often and maintain neatly 

 
The highways act as main infrastructure to the country. If they are not maintained 

properly the vehicles are more prone to accidents, as the minimum speed over  

highways are high small undulations over road can also lead to major accidents and 

there is a necessity to maintain them neatly 

 
The maintenance work also has many challenges like traffic flow control testing over 

highway and repair works as the traffic flow is increasing regularly the highways help 

nation to develop infrastructure and also help in maintaining good transport facility the 

highways are to be maintained clean and also people use highway facility for many 

purpose like transport goods transfer and also for fast access between cities. The 

objective of present study is to operate and maintain national highway for better use of 

public 
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CHAPTER  1 

 
INTRODUCTION: 

Aarvee Associates is a premier, ISO 9001:2008 certified multi-disciplinary 

engineering consulting company, established in 1989 and based at Hyderabad in India. 

We have a pan-India presence, with branch offices in New Delhi, Ahmadabad and 

Bhubaneswar, and project offices in all the major states across the country. We also have 

a wholly-owned Australian subsidiary, Aarvee Associates Pty Ltd, based at Brisbane, 

Queensland. 

In addition to over 1,500 successful assignments in India, we have carried out projects in 

Australia, Bangladesh, Ethiopia, Gabon, Mozambique, Nigeria, South Africa, Sri Lanka, 

and Uganda. We have worked on projects funded by various international agencies 

including the World Bank, the Asian Development Bank (ADB), the Department for 

International Development (DFID), and Japan International Cooperation Agency (JICA). 

We have won several national and international awards for our work, including the CIDC 

Vishwakarma Award (2012) for the Best Professionally Managed Company in India, in 

 

With over 2,500 highly qualified and experienced staff, our expertise spans all the major 

civil engineering disciplines and infrastructure sectors. We also have a full-fledged 

material investigation laboratory and excellent in-house survey capabilities, both of 

which add considerable value to our work. 

With a single-minded focus on exceeding client expectations, our work is characterized 

by unwavering commitment, utmost reliability, exceptional quality, and on-time delivery. 

We started our operations in Australia with the Concept Design of Carmichael Rail Pty 

Ltd in 2011. From this humble beginning Aarvee Associates Pty Ltd has delivered close 

to 22 Projects in span of 6 years in field of Road and Railway Engineering. Drawing on 

the rich experience of our parent company, our unique delivery model involves using 

highly skilled and reputable resources in Australia with high skilled and quality design 

house of our parent company. Over the past 6 years we have perfected this delivery 
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model which has been highly valued by our clientele for its time-bound, reliable, high 

quality and cost-effective offering. 

1.1 OUR SECTORS 

1. Highways and bridges 

2. Railways and metro 

3. Water resource and irrigation 

4. Environment and water supply 

5. Architecture and building 

6. Urban plan 

7. Urban design 

8. Port 

9. Power 

1.2 EMPANELMENT 

We are empanelled with the following government and other agencies 

 16 Zones of Indian Railways 

 Konkan Railway Corporation Ltd. (KRCL) 

 Rail Vikas Nigam Limited (RVNL) 

 Dedicated Freight Corridor Corporation of India (DFCCIL) 

 National Thermal Power Corporation Ltd. (NTPC) 

 Irrigation & CAD Department (I & CAD), Andhra Pradesh 

 Tamil Nadu Urban Infrastructure Financial Services (TNUIFSL) Ltd 

1.3 KEY PROJECTS 

 Extra Dosed Bridge across River Narmada 

 Gomati  Chauraha  Udaipur Section of NH  8 

 Package NH-7/ AP-8 

 Palanpur Swaroopganj Section of NH -14 
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1.4 HIGHWAYS & BRIDGES SECTOR OF ARVEE ASSOCIATES 
 

 

infrastructure, and an important prerequisite for sustained economic growth. Over the 

past few years, India has been making great strides in improving its highway 

infrastructure, and we have been a part of this transformative process from its very 

beginning. 

In the last twenty years, we have provided consultancy services in more than 150 

highways projects with a total road length of over 20,000 km. Our projects in this sector 

include feasibility studies, detailed designs and project reports, and project management 

services for expressways, national/state highways, and dedicated service corridors. 

1.5 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

 Topographic Surveys 

 Traffic Surveys & Axle Load Spectrum Studies 

 Traffic Demand Forecasting & Capacity Analysis 

 Pavement Condition Studies & Overlay Designs 

 Flexible and Rigid Pavement Design 

 Hydrological and Drainage Studies 

 Highway Geometric Design 

 Design of Culverts, Bridges and Protection Works 

 Study of Options and Value Engineering 

 Detailed Costing and Quantity Estimation 

1.6 CONSTRUCTION SUPERVISION 

 Design Review 

 Quality Assurance 
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CHAPTER-2 

IMPORTANCE OF INDIAN ROADWAYS AND THEIR 

IMPORTANCE 

Roads have been existing in India for the last 5000 years. In early stages of Indian 

history, Ashoka and Chandragupta made efforts to construct roads. But the real progress 

was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of the 

present trunk routes follow the Mughal routes. These routes were essential for 

strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to Kolkata. 

It was named as Grand Trunk (G.T.) Road and joined Amritsar with Kolkata after 

partiti  

2.1 IMPORTANCE OF ROADS: 

1. Roads play a very important role in the transportation of goods and passengers for 

short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, factories and 

markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. As such, 

roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, railways 

cannot collect sufficient produce to make their operation possible. 

2.2 GROWTH AND DEVOLOPMENT: 

Road transport in modern sense i.e. vehicles driven by internal combustion engines using 

petrol or diesel as fuel was practically negligible in India before World War II. Following 

plans have been drawn to develop roadways in India. 
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2.2.1. Nagpur Plan 

First serious attempt to develop roadways was made in 1943 when Nagpur Plan was 

drawn. This plan envisaged increasing of the kilometreage of major roads to 1, 96,800 

km and of other roads to 3, 32,800 km by 1953. The highlight of the plan was that no 

village in a developed agricultural region should be more than 8 km from a major road or 

3 km away from any other road while the average distance of villages from a major road 

should be less than 3.2 km. 

2.2.2. Twenty Year Plan 

After achieving the objectives of the Nagpur Plan, another plan known as Twenty Year 

Road Plan was drawn in 1961. It aimed at increasing the road length from 6.56 lakh km 

to 10.60 lakh km and the density to 32 km of road per 100 sq km by 1981. 

 
The other objectives of the Twenty Year Road Plan were (i) to bring every village in a 

developed agricultural area within 6.4 km of a metalled road and 2.4 km of any other 

road, (ii) to bring every village in a semi-developed area within 12.8 km of a metalled 

road and (iii) to bring every village in an undeveloped and uncultivated area within 19.2 

km of a metalled road and 8 km of any other road. 

 
The Rural Development Plan includes construction of rural roads under Minimum Needs 

Programme (MNP), Rural Landless Employment Guarantee Programme (RLEGP), 

Jawahar Rojgar Yojana (JRY) and Command Area Development (CAD) programmes to 

connect all villages having a population of 1,500 or more with all weather roads and 

those having less than 1,500 population with a link road. 
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TYPES OF ROADS: 

CHAPTER-3 

The main significance of the Nagpur Plan lies in the fact that it classified roads into four 

categories on the functional basis. 

(i) National Highways 

(ii) State Highways 

(iii) District Roads and 

(iv) Village Roads 

A brief description of each category is given as under 

3.1. NATIONAL HIGHWAYS: 

The main roads which are constructed and maintained by the Central Public Works 

Department (CPWD) are known as the National Highways. These roads are meant for 

inter-state and strategic defense movements and connect the state capitals, big cities, 

important ports, big railway junctions and link up with border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 km in 

1991 and 49,585 km in 1999. Currently, the total length of the National Highways in 

India is 65,569 kilometers. National Highways form the lifeline of road transport and 

constitute the framework of road system in India. Although the percentage share of the 

National Highways to the total road length has decreased considerably from 4.95 per cent 

in 1951 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking important 

places to one another. The historically important Sher Shah Sun Marg is known as 

National Highway It National Highway 7 is the longest one which links Varanasi with 

Kanyakumari via Jabalpur, Nagpur, Hyderabad, Bangalore and Madurai. It traverses a 

distance of 2,325 km. National Highway 5 and 17 run along the eastern and western 

coasts respectively. National Highway 15 represents the border road in Rajasthan desert 

and runs through Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab 

shows the important national highways. 
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Fig 3.1 National Highway 
 

In order to give a boost to the economic development of the country, the Government has 

embarked upon a massive National Highways Development Project (NHDP) in the 

country. This is perhaps one of the largest programme of road development ever taken in 

any country with shortest time span for completion. It is being implemented by the 

National Highways Authority of India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive programme of 

road building in the country. Launched on January 2, 1999, this is perhaps one of the 

largest programme of road development ever taken up in the country. The project is being 

implemented by National Highways Authority of India (NHAI). NHDP has following 

two components. 

3.2 STATE HIGHWAY 

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. The state 

highways are usually roads that link important cities, towns and district 

headquarters within the state and connect them with National Highways or state 

highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. As of 

31 March 2016, Maharashtra has the largest share in the total length of SH roads 

(22.14%), followed by Karnataka (11.11%), Gujarat (9.76%), Rajasthan (8.62%) 

and Tamil Nadu (6.67%). 
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  Bharatmala a centrally-sponsored and funded road  and  highways  project  of  

the Government of India with a target of constructing 83,677 km (51,994 mi) of 

new highways has been started in 2018. Phase I of the Bharatmala project 

involves the construction of 34,800 km of highways (including the remaining 

projects under NHDP) at an estimated cost of 5.35lakh crore (US$75 billion)  

by 2021 22. 

 

 

 
3.3. DISTRICT ROADS 

Fig 3.2 State Highway 

 Roads are classified by the State PWD. The roads other than National Highways 

and State Highways are the District Roads. 

 District roads are limited to a particular District only. Among them are roads that 

connect two or more Tahsils to District HQ, these are Major District Roads. The 

rest are ' Other District Roads 

 District roads connect between two districts 
 

Fig 3.3 District Road 
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CHAPTER-4 

ABOUT THE PROJECT 

 The  project  is  about  operation  and  maintenance  of  national  highway from 

Vijayawada to chilakaluripet (NH-5) (NEW NH-16) from 355+000 to 434+150 

 The main work is to check and maintain the highway properly and its surface 

leveled 

 The surface of highway is divided and checked for undulations with 5th wheel 

bump integrator 

 The bump  integrator  is  attached  to  a vehicle  and moved over the road and 

checked for undulations 

 If any undulations are found the top surface of the road is removed and filled  

with bitumen 

 The project is to check and maintain the highway from Vijayawada to 

chilakaluripet 

 The undulations over the road are refilled with bitumen 

4.1 TYPES OF ROADS BASED ON MATERIALS 

 Earthen roads 

 Gravel roads 

 Murum roads 

 Kankar roads 

 WBM roads 

 Bituminous roads 

 Concrete roads 

4.1.1 Bituminous Road 

A bituminous road is an asphalt concrete road, although it is rarely called a bituminous 

road where I come from. Bitumen is by definition any of various natural substances, such 

as asphalt, consisting of mainly hydrocarbons. Asphalt is different from asphalt concrete. 
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Fig 4.1 Layers of Bituminous Road 

Asphalt bitumen is a binding organic material made from the by-products of refined 

crude oil. It is used in road construction because it is easy to produce, reusable, non-toxic, 

and a strong binder. 

Bitumen is used in road construction due to various properties and advantages it has over 

other pavement construction materials. Bitumen gain certain unique properties that are 

inbuilt in it during its manufacture. The bitumen as a raw material in flexible road 

construction and bitumen as a mix (composing other materials i.e. aggregates/ pozzolans) 

serves certain advantages, that prompt to use bitumen widely in road construction. 

Bitumen is a by-product of crude oil distillation process. Crude oil itself is a composition 

of hydrocarbons. The primary products that are available are the petrol, diesel, high 

octane fuels and gasoline. 

When these fuels are refined from the crude oil, the bitumen is left behind. Further 

treatment of by-product, to make it free from impurities gives pure bitumen. 

4.1.2 Use of Bitumen in Flexible Road Construction 

The reason behind the significant application of bitumen in flexible pavements is 

explained below: 

1. Production of Bitumen is Economical 

Bitumen is a by-product of crude oil distillation process. Crude oil itself is a composition 

of hydrocarbons. The primary products that are available are the petrol, diesel, high 

octane fuels and gasoline. 

When these fuels are refined from the crude oil, the bitumen is left behind. Further 

treatment of by-product, to make it free from impurities gives pure bitumen. 
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As the primary product demand is of utmost importance to the society, the bitumen as a 

byproduct has survival for long. This by product is utilized as a new construction 

material, without going for any other new resource. 

2. Physical Property of Bitumen bring Versatility 

The physical and the chemical properties of Bitumen are found to be a function of load 

level, temperature and the duration of loading. It is a thermoplastic and viscoelastic 

material. 

These dependencies make us to truly access the traffic on the road so that a bitumen mix 

properties can be varied based on the stress levels calculated. This versatility of bitumen 

results in a large variety of bitumen mix, based on the road application. 

3. The Melting Point of Bitumen is Low 

It is highly appreciable about the fact that bitumen has a favorable melting point that 

helps in both surface dressing and wearing resistance with ease. The melting point of the 

bitumen should not be too high, that it can be melted easily during laying the pavement. 

4. Bitumen Has Color Variety 

The traditional bitumen is black in color. This is because the dense organic material 

within bitumen is black in color. Now, when certain pigments are added to bitumen, the 

color of our choice can be obtained. These are colored bitumen. 

It is costly than the normal colored bitumen. The disadvantage of colored bitumen is that 

it requires more chemical additives and materials. 

4.1.3 Disadvantages of Bitumen Pavement 
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Disadvantages of Bituminous pavement are as below 

1. Bituminous pavements are less durable 

2. Low tensile strength compared to concrete pavement 

3. Extreme weather and improper weather conditions tend to make bituminous 

pavement slick and soft. 

4. Bitumen with impurities can cause pollution to soil, hence ground water by their 

melting. These may have hydrocarbons in small amounts. 

5. Clogging of pores and drainage path during construction and service life 

6. More salting- to prevent snow during winter 
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CHAPTER-5 

PAVEMENT 

Road traffic is carried by the pavement, which in engineering terms is a horizontal 

structure supported by in situ natural material. In order to design this structure, existing 

records must be examined and subsurface explorations conducted. The engineering 

properties of the local rock and soil are established, particularly with respect to strength, 

stiffness, durability, susceptibility to moisture, and propensity to shrink and swell over 

time. The relevant properties are determined either by field tests (typically by measuring 

deflection under a loaded plate or the penetration of a rod), by empirical estimates based 

on the soil type, or by laboratory measurements. The material is tested in its weakest 

expected condition, usually at its highest probable moisture content. Probable 

performance under traffic is then determined. Soils unsuitable for the final pavement are 

identified for removal, suitable replacement materials are earmarked, the maximum 

slopes of embankments and cuttings are established, the degree of compaction to be 

achieved during construction is determined, and drainage needs are specified. 

In a typical rural pavement (as shown in the figure), the top layer of the pavement is the 

wearing course. Made of compacted stone, asphalt, or concrete, the wearing course 

directly supports the vehicle, provides a surface of sufficient smoothness and traction, 

and protects the base course and natural formation from excessive amounts  of water.  

The base course provides the required supplement to the strength, stiffness, and durability 

of the natural formation. Its thickness ranges from 4 inches (10 centimeters) for very light 

traffic and a good natural formation to more than 40 inches (100 centimeters) for heavy 

traffic and a poor natural formation. The sub base is a protective layer and temporary 

working platform sometimes placed between the base course and the natural formation. 

Pavements are called either flexible or rigid, according to their relative flexural stiffness. 

Flexible pavements (see figure, left) have base courses of broken stone pieces either 

compacted into place in  the  style  of  Macadam  or  glued  together  with bitumen to 

form asphalt. In order to maintain workability, the stones are usually less than 1.5 inches 

in size and often less than 1 inch. Initially the bitumen must be heated to temperatures of 

300° 400° F (150° 200° C) in order to make it fluid enough to mix with the stone. At the 
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road site a paving machine places the hot mix in layers about twice the thickness of the 

stone size. The layers are then thoroughly rolled before the mix cools and solidifies. In 

order to avoid the expense of heating, increasing use has been made of bitumen 

emulsions or cutbacks, in which the bitumen binder is either treated with an emulsifier or 

thinned with a lighter petroleum fraction that evaporates after rolling. These treatments 

allow asphalts to be mixed and placed at ambient temperatures. 

5.1 FLEXIBLE PAVEMENT 

The surface course of a flexible pavement protects the underlying base course  from 

traffic and water while also providing adequate tire friction, generating minimal noise in 

urban areas, and giving suitable light reflectance for night-time driving. Such surfaces are 

provided either by a bituminous film coated with stone (called a spray-and-chip seal) or 

by a thin asphalt layer. The spray-and-chip seal is used over Macadam-style base courses 

for light to moderate traffic volumes or to rehabilitate existing asphalt surfaces. It is 

relatively cheap, effective, and impermeable and lasts about 10 years. Its main 

disadvantage is its high noise generation. Maintenance usually involves further spray 

coating with a surface dressing of bitumen. Asphalt surfacing is used with higher traffic 

volumes or in urban areas. Surfacing asphalt commonly contains smaller and more wear- 

resistant stones than the base course. 

 

 
Fig. 5.1 Components of Flexible Pavement 
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Fig. 5.2 Layers of the Road 
 

 
Fig. 5.3 Flexible and Rigid Pavement 

 
5.1.1 Granular Sub Base Course 

In highway engineering, sub base is the layer of aggregate material laid on the subgrade, 

on which the base course layer is located. It may be omitted when there will be only foot 

traffic on the pavement, but it is necessary for surfaces used by vehicles. 

Sub-base is often the main load-bearing layer of the pavement. Its role is to spread the 

load evenly over the sub-grade. The  materials  used  may be  either  unbound  granular, 

or cement-bound. The quality of sub base is very important for the useful life of the road 

and can outlive the life of the surface, which can be scrapped off and after checking that 

the sub-base is still in good condition, a new layer can be applied 

Unbound granular materials are usually crushed stone, crushed slag or concrete, or slate. 

Cement-bound materials come in multiple types. Mass concrete is used where 

exceptional loads are expected, with thickness usually 100 to 150 millimeters (4 to 6 in), 

and optional reinforcement with steel mesh or polymer fibers. Other cement bound 
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materials (CBM), with less strength but also lower cost, are used. They are rated by 

strength, from the weakest CBM 1 (also formerly known as soil cement) through CBM 2 

to CBM 3, 4, and 5, which are more similar to concrete and are called "lean mix". 

 
5.1.2 Base Course 

 
The base course or base course in pavements is a layer of material in an asphalt roadway, 

race track, riding arena, or sporting field. It is located under the surface layer consisting 

of the wearing course and sometimes an extra binder course. 

If there is a sub-base course, the base course is constructed directly above this layer. 

Otherwise, it is built directly on top of the sub-grade. Typical base course thickness 

ranges from 100 to 150 millimeters (4 to 6 in) and is governed by underlying layer 

properties. Generally consisting of a specific type of construction aggregate, it is placed 

by means of attentive spreading and compacting to a minimum of 95% relative 

compaction, thus providing the stable foundation needed to support either additional 

layers of aggregates or the placement of an asphalt concrete wearing course which is 

applied directly on top of the base course. 

5.1.3 Wearing Course 
 

The wearing course is the upper layer in roadway, airfield, and dockyard construction. 

The term 'surface course' is sometimes used, however this term is slightly different as it 

can be used to describe very thin surface layers such as chip seal. In rigid pavements the 

upper layer is a Portland cement concrete slab. In flexible pavements, the upper layer 

consists of asphalt concrete which is a construction aggregate with a bituminous binder. 

The wearing course is typically placed on the binder course which is then laid on the base 

course, which is normally placed on the sub-base, which rests on the sub-grade. There are 

various different types of flexible pavement wearing course, suitable for different 

situations. 

Stone mastic asphalt is a type of flexible pavement wearing course which is typically 

used for heavily trafficked roads. 
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5.2 RIGID PAVEMENT 
 

Rigid pavements (see figure, right) are made of Portland cement concrete. The concrete 

slab ranges in thickness from 6 to 14 inches. It is laid by a paving machine, often on a 

supporting layer that prevents the pressure caused by traffic from pumping water and 

natural formation material to the surface through joints and cracks. Concrete shrinks as it 

hardens, and this shrinkage is resisted by friction from the underlying layer, causing 

cracks to appear in the concrete. Cracking is usually controlled by adding steel 

reinforcement in order to enhance the tensile strength of the pavement and ensure that 

any cracking is fine and uniformly distributed. Transverse joints are sometimes also used 

for this purpose. Longitudinal joints are used at the edge of the construction run when the 

whole carriageway cannot be cast in one pass of the paving machine. 

5.3 WET MIX MACADAM 

Wet Mix Macadam consist of laying spreading and compacting of clean, crushed, well- 

graded granular materials on a prepared and approved Granular sub-Base. The material is 

well mixed with water and rolled to a dense mass. 

 

Fig. 5.4. Water Bound Macadam 
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CHAPTER-6 

MAINTAINANCE OF NATIONAL HIGHWAY 

The life of a road structure depends on the quality of its maintenance and minor 

renovation. Maintenance keeps the roadway safe, provides good driving conditions, and 

prolongs the life of the pavement, thus protecting the road investment. Maintenance 

consists of activities concerned with the condition of the pavement, shoulders, drainage, 

traffic facilities, and right-of-way. It includes the prompt sealing of cracks and filling of 

potholes to prevent water entering through the surface, the removal of trash thrown on the 

wayside by the traveling public, and the care of pavement markings, signs, and signals. In 

rigorous winter climates, substantial effort is required to remove snow and ice from the 

pavement, to scatter salt for snow and ice removal, and to spread sand for better traction. 

As we all know that everything that man has constructed damages at some particular 

point Either we have repair it or reconstruct it our work mainly is to repair this highway 

As highway are mostly bituminous we need to check their surface leveling and strength 

The surface leveling is to checked by the bump integrator 

Road maintenance is essential in order to 

1. Preserve the road in its originally constructed condition, 

2. Protect adjacent resources and user safety, 

3. Provide efficient, convenient travel along the route. 

 
6.1 SURFACE MAINTAINANCE OF ROADS 

Pavement maintenance and rehabilitation programs restore the riding quality and 

maintain the structural integrity of the pavement over its full design life. Asphalt concrete 

pavements are subjected to various types of pavement distress or Failure these include: 

6.1.1 Alligator Cracking: 

A series of interconnecting cracks causes by fatigue in the asphalt concrete surface under 

repeated traffic leading. Cracking is due to foundation movement at sub-grade. 
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6.2 TESTING ON NATIONAL HIGHWAY 

As we all know that everything that man has constructed damages at some particular 

point. Either we have repair it or reconstruct it our work mainly is to repair this highway. 

As highways are mostly bituminous we need to check their surface leveling and strength 

There will be cracks over roads and they are to be checked and repaired. 

6.2.1 Surface Maintenance of Roads 

Pavement maintenance and rehabilitation programs restore the riding quality and 

maintain the structural integrity of the pavement over its full design life. Asphalt concrete 

pavements are subjected to various types of pavement distress or Failure these include: 

i. Alligator Cracking: 

A series of interconnecting causes by fatigue of the asphalt concrete surface under 

repeated traffic leading. Cracking is due to foundation movement at sub-grade. 

ii. Block Cracking: 

Cracks forming large interconnected polygon usually with sharp corners or angles. These 

cracks are generated by hardening or shrinking e.g. asphalt or reflection cracking for 

underlying layers such as cement treated base. 

iii. Transverse Cracking: 

Cracks approximately occur at right angle to the pavement center line. These may be 

caused by hardness and shrinkage of asphalt or differential thermal stresses of asphalt 

concrete or may be reflection cracking. 

iv. Longitudinal Cracking: 

Cracks approximately parallel to the pavement center line. These are caused by poorly 

constructed construction joints and shrinkage of the asphalt concrete surface. 

Longitudinal cracks may also be reflection cracks. 
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CHAPTER-7 

INSTRUMENTS USED FOR TESTING 

 Bump Integrator 

 Miller 

 Brommer 

 Tack Coat Layer 

 Paver 

 Vibrating Roller 
 

7.1 BUMP INTEGRATOR 

"STECO" make Bump Integrator also known as Roughometer or Automatic Road 

Unevenness Recorder gives quantitative integrated evaluation of surface irregularities on 

an digital counter / LCD screen. 

It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a chassis, on 

which an integrating device is fitted. The machine has a panel board fitted with two / four 

sets of digital counters for accounting the unevenness index value. 

The operating speed of the machine is 32+1/2 km/hr. 

The machine is towed by a vehicle, usually a jeep. 

 

Fig. 7.1 Bump Integrator 
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7.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of removing 

at least part of the surface of a paved area such as a road, bridge, or parking lot. Milling 

removes anywhere from just enough thickness to level and smooth the surface to a full 

depth removal. There are a number of different reasons for milling a paved area instead 

of simply repaving over the existing surface. 

Milling is performed by construction equipment called milling machines or cold planers. 

These machines use a large rotating drum to remove and grind the road surface. The 

drum consists of scrolls of tool holders. The scrolls are positioned around the drum such 

that the ground pavement is moved toward the center and can be loaded onto the 

machine's conveyor belt. The tool holders can wear out over time and can be broken 

while milling if highway structures like manholes are encountered while milling. 

The tool holders on the drum hold carbide cutters. The cutters can be removed and 

replaced as they wear out. The amount of wear (and therefore the interval between 

replacements) varies with the type and consistency of the material being milled; intervals 

can range from a few hours to several days. 

 

Fig. 7.2 Road Miller 
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7.3 BROMMER 

It is tractor towable and used for cleaning the pavement sub-base before laying hot mix 

asphalt or concrete mix. The Road Broomer machine is manufactured from pressed steel 

consisting of broom shaft, two heavy duty wheels, hydraulic motor and adjustment 

screws. 

Mechanical Broom Sweepers  for  the  cleaning of  roads.  It  can  be   done  by   means   of 

a broom or by a machine which we refer to as mechanical broomers. There are smaller particles 

which tend to stick to the surface of the road and the same may not be physically visible but they 

can be cleaned by the means of sweeping. 

 
 

 
7.4 TACK COAT LAYER 

Fig. 7.3 Broomer 

A tack coat is thin bituminous  liquid asphalt, emulsion or cutback layer  applied  

between HMA pavement lifts to promote bonding. Adequate bonding between 

constructions lift and especially between the existing road surface and an overlay is 

critical in order for the completed pavement structure to behave as a single unit and 

provide adequate strength. If adjacent layers do not bond to one another they essentially 

behave as multiple independent thin layers  none of which are designed to accommodate 

the anticipated traffic-imposed bending stresses. Inadequate bonding between layers can 

result in delaminating (deboning) followed by longitudinal wheel path cracking, fatigue 
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cracking, potholes, and other distresses such as rutting that greatly reduce pavement life. 

The pavement surface receiving the tack coat should be clean and dry to promote 

maximum bonding. Emulsified tack coat materials may be applied to cool and/or damp 

pavement; however, the length of time needed for the set to occur may increase (Flexible 

Pavements of Ohio, 2001). Since existing and milled pavements can be quite dirty and 

dusty, their surfaces should be cleaned off by sweeping or washing before any tack coat 

is placed. 

 
 

 
7.5 PAVER 

Fig. 7.4 Tack Coat Layer 

The asphalt is added from a dump truck or a material transfer unit into the paver's hopper. 

The conveyor then carries the asphalt from the hopper to the auger. The auger places a 

stockpile of material in front of the screed. The screed takes the stockpile of material and 

spreads it over the width of the road and provides initial compaction. 

The paver should provide a smooth uniform surface behind the screed. In order to 

provide a smooth surface a free floating screed is used. It is towed at the end of a long 

arm which reduces the base topology effect on the final surface. The height of the screed 

is controlled by a number of factors including the attack angle of the screed, weight and 

vibration of the screed, the material head and the towing force. 

To conform to the elevation changes for the final grade of the road modern pavers use 

automatic screed controls, which generally control the screed's angle of attack from 

information gathered from a grade sensor. Additional controls are used to correct the 

slope, crown or super elevation of the finished pavement. 
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7.6 VIBRATING ROLLER 

Fig. 7.5 Paver 

This type of roller is fitted with one or two smooth surfaced steel drums measuring 0.9- 

1.5 m in diameter, and 1.2-1.8 m in width. The drums vibrate by the rotation of an 

eccentric shaft inside. They are commonly used for compacting granular base courses and 

sometimes for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, but also 

generally come at a higher cost. 

 

Fig. 7.6 Vibrating Roller 
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CHAPTER-8 

METHOD OF SURVEY 

 At first the road that is to be checked for undulation is fixed and is divided into 

parts 

 The traffic flow over that area is controlled 

 Then the road is divided into 100m span and it is passed through bump integrator 

 The bump integrator is attached to a vehicle mostly jeep and passed over the road 

 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 

 The undulations are identified by bump integrator by the sensor attached to the 

wheel 

 The sheet of values are taken and evaluated for the progress 

 The values generally may not differentiate much if the difference is much then the 

particular area is to be renovated 

 The area that is to be renovated is selected and the traffic flow over the area is 

controlled 

 The traffic over that particular area is generally diverted into other direction and 

the reconstruction is started 

 Then the top surface is removed by the pavement miller 

 The  pavement  miller consists of sharp blades to its wheels which break the 

bitumen layer over top 

 The removal is done to a minimum depth of 3mm and maximum depth of 5mm 

 The width to be removed should be maxim of 3m 

 The miller removes the top surface and the bitumen removed is collected in a 

truck and is further used 
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8.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 

 This is not a time taking process and it lasts for half an hour 

 Then the tack coat is laid the tack coat acts as a gum between the layers 
 

Fig. 8.1 Pavement Milling 

 
8.2 TACK COAT LAYER 

 Then after few minutes the bitumen is laid which is directly brought from the plant 

it is at a temperature of 130 to 140 degrees 

 The bitumen is laid over the road with paver the paver also levels the bitumen 
 

Fig. 8.2 Tack Coat Layer 
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8.3 PAVER 

 Then the bitumen is compacted with vibrating roller to attain a leveled surface 

 The vibration is always done from left to right 
 

 

 
8.4 VIBRATING ROLLER 

Fig. 8.3 Paver 

 Then after the leveling is done the road is opened for the traffic flow 

 Thus the leveled surface is obtained 

 Then the next sight to be repaired is selected 
 

Fig. 8.4 Vibrating Roller 
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CHAPTER-9 

STEPS IN BITUMEN ROAD CONSTRUCTION 
 

9.1. PREPERATION OF THE EXISTING BASE COURSE LAYER 

 The existing surface is prepared by removing the pot holes or rust if any. 

 The irregularities are filled in with premix chippings at least a week before laying 

surface course. 

 If the existing pavement is extremely way, a bituminous levelling course of 

adequate thickness is provided to lay a bituminous concrete surface course on a 

binder course instead of directly laying it on a WBM. 

9.2. APPLICATION OF TACK COAT 

 It is desirable to lay AC layer over a bituminous base or binder course. 

 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area; this quantity 

may be increased to 7.5 to 10 kg for non-bituminous base. 

9.3. PREPARATION AND PLACING OF PREMIX 

 The premix is prepared in a hot mix plant of a required capacity with the desired 

quality control. The bitumen may be heated up to 150  177 0C and the aggregate 

temperature should not differ by over 14 0C from the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, carried 

to the location is spread by a mechanical paver at a temperature of 121 to 163 0C. 

The camber and the thickness of the layer are accurately verified. 

 The control of the temperatures during the mixing and the compaction are of great 

significance in the strength of the resulting pavement structure. 

9.4. ROLLING 

 A mix after it is placed on the base course is thoroughly compacted by rolling at a 

speed not more than 5km per hour. 

 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 30 tonnes 
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having a tyre pressure of 7kg per sq.cm. The wheels of the roller are kept damp 

with water. 

 The number of passes required depends on the thickness of the layer. In warm 

weather rolling on the next day, helps to increase the density if the initial rolling 

was not adequate. The final rolling or finishing is done by 8 to 10 tonne tandem 

roller. 

9.5. QUALITY CONTROL OF BITUMEN CONCRETE 

CONSTRUCTION 

 The routine checks are carried out at site to ensure the quality of the resulting 

pavement mixture and the pavement surface. 

 Periodical checks are made for 

a) Aggregate grading 

b) Grade of bitumen 

c) Temperature of aggregate 

d) Temperature of paving mix during mixing and compaction. 

 
9.6. FINISHED SURFACE 

 The AC surface should be checked by a 3.0 m straight edge. 

 The longitudinal undulations should not exceed 8.0 mm and the number of 

undulations higher than 6.0 mm should not exceed 10 in a length of 300 m. 

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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10.0 CONCLUSION: 

CHAPTER-10 

CONCLUSION 

A good road network helps in the success of all development activities. It is in the sphere 

of movement of people and goods, agriculture, commerce, education, health, and social 

welfare, or even maintenance of law and order and security. This report contains the 

development process of the highway project. 

As the population of India is increasing day by day we need to improve roads for a better 

transportation facility and for better living. 

The roads should be constructed by keeping in the mind the improvement of 

transportation facility for a better transportation we need better roads. 

The roads are helping many people daily to reach their destinations on time with the 

improvement of road facility there will be a better transport and better living of people 

and development the country. 

When there are good roads people are less prone to accidents, yearly many lives are lost 

during accidents when there are better roads the deaths due to accidents can be controlled 

with better roads better communication can be established between cities and towns. 

The internship project helped me for better understanding of roads construction and also 

maintenance of national highway. 
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1. INTRODUCTION 

The main objective of the industrial training is to provide an opportunity to undergraduates to 

identify, observe and practice how engineering is applicable in the real industry. It is not only 

to get experience on technical practices but also to observe management practices and to 

interact with on field workers. It is easy to work with sophisticated machines, but not with 

people. The only chance that an undergraduate has to have this experience is the industrial 

training period. I feel I got the maximum out of that experience. Also I learnt the way of work 

in an organization the importance of being punctual the importance of  maximum 

commitment, and the importance of team spirit. The training program having three 

destinations was a lot more useful than staying at one place throughout the whole six months. 

In my opinion, I have gained lots of knowledge and experience needed to be successful in a 

great engineering challenge, as in my opinion Engineering is after all a Challenge, and not a 

Job. 
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ABOUT COMPANY 
 
INSCAPE DESIGN STUDIO is implemented by Ar.Praveen Krishna, 

Ar.Abdulazeem in year 2013. 

 
Vision: we look forward to create well planned spaces which are connected to nature 

and standout from rest of the buildings. 

INSCAPE DESIGN STUDIO take over a residential building of G+2 was modified and 

extinction of Pent house into proposed Second floor Rcc Roof Residential building in one 

town, Vijayawada. 

 
Present project on going 

 
President Dhaka (Warangal) 
Duplex (chinthalapudi) 
Individual houses (chevuturu bhadrachalam,vuyyuru,kandukuru) 
4BHK interiors (Tadigadapa) 
One software office. 
Duplex (Bhavanipuram) 

 

SITE LOCATION 
 

Door no 7-2-1, N.T.S NoS.8 At PRARAUSU RAMAIAH STREET,KOTHA 

PET, VIJAYAWADA,KRISHNA DISTRICT. 

 
BELONGS TO:SRI KAGITHAPU VENKATA SURESH 
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SITE PLAN 
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2. PROJECT WORK DONE 

 
2.1 MODIFICATION OF PENT HOUSE AS A FLOOR 

2.1.1LAYING OF COLUMNS: 

Column in architecture and structural engineering is a structural element that transmits, 

through compression, the weight of the structure above to other structural elements below. In 

other words, a column is a compression member.. A small wooden or metal support is 

typically called a post, and supports with a rectangular or other non-round section are usually 

called COLUMNS. 
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STRUCTURAL DRAWING OF COLUMNS: 
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EXTENSTION OF SLAB OF A PENT HOUSE: 
 
 

 
 
 
 

LAYING OF BEAM: 
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STRUCTURAL DRAWING OF BEAM: 
 
 

 
 

MATERIALS AND TOOLS USED 
 
MATERIALS USED FOR CONSTRUCTION 

 
Cement: 

 
Cement is a hygroscopic material meaning that it absorbs moisture in presence of moisture it 

undergoes chemical reaction termed as hydration. If cement is more than three months old 

then it should be tested for its strength before being taken into use. The Bureau of Indian 

Standards (BIS) has classified OPC in three different grades the classification is mainly based 

on the compressive strength of cement-sand mortar cubes of face area 50 cm2. 

The grade: 
 

1. 33 grade 
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2. 43 grade 

3. 53 grade 
 
In this construction 53 grade of cement is using because of quick gaining of strength 

workability of concrete & slump. 

 
Coarse Aggregate: 

 
Coarse aggregate for the works should be river gravel or crushed stone It should be hard, 

strong dense, durable, clean, and free from clay or loamy admixtures or quarry refuse or 

vegetable matter. The pieces of aggregates should be cubical, or rounded shape and should 

have granular or crystalline or smooth (but not gassy) non-powdery surfaces. 

 
Aggregates should be properly screened and if necessary washed clean before use. 

 
Coarse aggregates containing fat, elongated or flaky pieces or mica should be rejected. The 

grading of coarse aggregates should be as per specifications of IS-383. 

 
After 24-hrs immersion in water, a previously dried sample of the coarse aggregate should not 

gain in weight more than 5%. 

 
Aggregates should be stored in such a way as to prevent segregation of sizes and avoid 

contamination with fines. 

Depending upon the coarse aggregate color, there quality can be determined as: 

Black => very good quality 
Blue => good 
Whitish =>bad quality 

 
Fine Aggregate: 

 
Aggregate which is passed through 4.75 IS Sieve is termed as fine  aggregate.  Fine aggregate 

is added to concrete to assist workability and to bring uniformity in mixture. Usually, the 

natural river sand is used as fine aggregate. Important thing to be considered is that fine 

aggregates should be free from coagulated lumps. 

 
Grading of natural sand or crushed stone ie. fine aggregates shall be such that not more than 5 

percent shall exceed 5 mm in size, not more than 10% shall IS sieve No. 150 not less than  

45% or more than 85% shall pass IS sieve No. 1.18 mm and not less than 25% or more than 
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60% shall pass IS sieve No. 600 micron. 

 
Water Proofing Materials: 

 
DDr. Fixit Pidifin 112 2K Bathroom Waterproofing 

 
 

 
Features & Benefits 

 
Elastomeric coating that resists water ingress. 

Strong adhesion to stereo slabs & masonry surfaces. 

CFTRI CERTIFIED- safe for potable water tanks. 

Recommended for in wet areas. 

Ensures right dry film thickness 

 
Reinforcement: 

 
Steel reinforcements are used generally, in the form of bar of circular cross section  in 

concrete structure .Various diameter of Fe 415 grade steel bars like 6 mm 8 mm(stirrups),10 

mm, 12 mm, 16mm were used in construction 

 

Terminology Used In Reinforcement: 

 
Bar Bending Schedule: 
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Bar bending Schedule as the schedule of reinforcement bars prepared in advance before 

cutting and bending of rebar This schedule contains all details of size, shape and dimension of 

of steel for total construction. 

 
Stirrups: 

 
These are provided to keep main reinforcement in position and to avoid bending in main 

reinforcement. Both ends should be hooked more than 135°. 

 
Cover Blocks: 

 
These blocks are provided to prevent exposing of reinforcement to outside. These are divided 

blocks between reinforcement and Shuttering. 

 
Footings 50mm 

Columns 25mm 

Slabs 20mm 

 
NOTE: Structural element cover to reinforcement (in mm) 

 
Lap Length: 

 
Lap length is the length overlap of bars tied to extend the reinforcement length. Lap length 

about 50 times the diameter of the bar is considered safe. Laps of neighboring bar lengths 

should be staggered and should not be provided at one level line. At one cross section, a 

maximum of 50% bars should be lapped. In case, required lap length is not available at 

junction because of space and other constraints, bars can be joined with couplers or welded 

(with correct choice of method of welding). 

 

TOOLS USED IN CONSTRUCTION 
 

Brick Trowel: 

 
This is the most heavily worked item in a bricklayer's tool kit, used gathering and spreading 

mortar, and for rough cutting some kind of brick. Available in a wide range of shapes, sizes 

and thickness of steel with the length of lace from 230 mm to 330 mm. A variety of smaller 

trowels are used repairing old mortar joints and scraping off excess mortar. 
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Masons Line: 

 
In order to have an easier time laying a straight wall, a mason's is recommended. It is 

recommended that to use a nylon or Dacron line, stretched between two corners of the wall. A 

 

 
Steel Square: 

 
When constructing a wall we should check the wall by using square if is 90 degrees then than 

wall is fit and allow to further construction if not 90 degrees then that wall is not fit. We  

walls. And 

used for doors and windows. 

 
Plumb Bob: 

 
This is used to measure the weather brick work is perfectly vertical or not. If plumb bob 

touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 

 
 
 
Measuring Tapes and Rules: 

 
Folding box wood or plastic rules tend to get broken easily and have been largely replaced by 

steel tapes. These also have a limited life as they tend to get full of grit and do not fully retract 

 
Shuttering Plates: 

 
These plates are present top of the formwork and arranged in continuous manner.  Load will 

be received by these plates and transverse to the 23 and 3/4 Runners Normally these plates are 

of two types, they are wooden and steel plates and these two types are used based on the load 

and how much load it need to transverse. Wooden plates are cheaper than steel plates 

 
Form Work: 

 
Forms or moulds or shutters are the receptacles in which concrete is placed, so that it will  

have the desired shape or outline when burdened. Once the concrete develops adequate 

strength, the forms are removed. Forms are generally made of the material like timber, 

plywood, steel, etc. 
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Generally camber is provided in the formwork for horizontal members to counteract the effect 

of deflection caused due to the weight of reinforcement and concrete placed over that. A 

proper lubrication of shuttering plates is also done before the placement of reinforcement. The 

oil film Sandwiched between concrete and formwork surface not only helps in easy removal 

of shuttering but also prevents bss of moisture from the concrete through absorption and 

evaporation. 

 
The steel form work was designed and constructed to the shapes, lines and dimensions shown 

on the drawings. All forms were sufficiently water tight to prevent leakage of mortar. Forms 

were so constructed as to be removable in sections. One side of the column forms were left 

open and the open side filled in board by board successively as the concrete is placed and 

compacted except when vibrators are used. A key was made at the end of each casting in 

concrete columns of appropriate size to give proper bonding to columns and walls as per 

relevant IS. 

 
Brick Work: 

 
Cement bed is laid at the bottom after water is sprinkled. The bed is checked  for the same  

level from the slab. The bricks are kept side by side with spacing not exceeding 2 to 4 mm. 

the cement mortar is laid between the bricks are joined and together. The bricks should be at 

the same height and also in the straight line without any deviation. 
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STAIRCASE 
 
Stairs are an essential part of many construction projects, from decks for interiors. It can seem 

daunting to think of making your own, but they're actually made of just three main parts 

stringers, treads, and risers Stringers are dingoes 2x12s that support people's weight as they 

walk up the stair, Treads are the top baseboard onto which you step, and risers are placed 

perpendicularly under each treads. Measure and cut the stringers accurately, and the other 

parts will mostly fall into place 
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3. CONCLUSION 
 
 

 
 In this report, a design of Multi-storey building for residential purpose is presented. I 

have successfully completed the planning and designing of a multi-storey (G+2) 

structure. 

 
 As per my internship, I have conclude that, during my training days I was  familiar 

with the construction of brick masonry and laying of columns, extension of slab and 

other works. 

 

 The safety measures that must be practiced at site are known.



16  

4.0CERTIFICATE 
 
 



AN INDUSTRIAL 
 TRAINING IN VIJAYAWADA TOLL PLAZA PRIVATE 

LIMITED 
 

A Report 
 

Submitted to 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, KAKINADA 

In partial fulfillment of the requirements for the award of the Degree of 
 

BACHELOR OF TECHNOLOGY 
In 

CIVIL ENGINEERING 

Submitted By 

K.B.S.NARESH(16481A0166) 
Under the Guidance of 

Ms. M.L.SIRISHA, M.Tech 

Department of Civil engineering 

 

 

 

 

 

 
 

DEPARTMENT OF CIVIL ENGINEERING 
GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with permanently affiliation to JNTUK) 
SESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521 356 
ANDHRA PRADESH 

2019-20 

 
 
 
 



GUDLAVALLERU ENGINEERING COLLEGE 
SESHADRI RAO KNOWLEDGE VILLAGE::GUDLAVALLERU 

DEPARTMENT OF 
CIVIL ENGINEERING 

 

 

 

 

CERTIFICATE 

This is to certify that the industrial training report entitled AN INDUSTRIAL TRAINING IN 
VIJAYAWADA TOLL WAY PVT LTD. is the bonafide work done and submitted by  
K.B.S.NARESH in partial fulfilment of the requirements for the award of the degree of 
BACHELOR OF TECHNOLOGY in CIVIL ENGINEERING of JAWAHARLAL NEHRU 
TECHNOLOGICAL UNIVERSITY KAKINADA, KAKINADA. 

 

 
 
 
 

  MS.M.L.SIRISHA                                         Dr. P.KODANDA RAMA RAO 
(INDUSTRIAL TRAINING GUIDE)                (HEAD OF THE DEPARTMENT) 
   
 

 

EXTERNAL EXAMINER 

 

 

                



ACKNOWLEDGEMENT 

With profound sense of gratitude we sincerely thank to MS.M.L.SIRISHA assistant professor, 
for her support and suggestions. Her meticulous supervision have given us necessary inspiration. 
We remain indebted to her forever for the extraordinary care and concern bestowed on us. 

We feel elated to extend our floral gratitude to Dr. P.KONDANDA RAMA RAO head of civil 
engineering department, for his encouragement all the way during the project. His annotations 
and criticisms are behind the successful completion of project work. 

We would like to take this opportunity to express our profound sense of gratitude to our principal 
Dr. P.RAVINDRA BABU for providing us all the required facilities. 

Our sincere and heartful thanks to the Dr .S.R.K.REDDY professor in department of civil 
engineering and advisor to the management, for giving his valuable support and the suggestions 
helped us a lot extend our project to great extent. 

Finally we like to thank one and all who directly or indirectly helped me in making the project 
the reality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE OF CONTENTS 

CHAPTER NO CONTENTS 
PAGE 

NO 

ABSTRACT 

ACKNOWLEDGEMENT 

INTERNSHIP CERTIFICATE 

TITLE PAGE 

1 Introduction 1 

1.1 Our sectors 2 

1.2 Key Projects 2 

1.3 Current Projects 3 

1.4 Feasibility study 3 

1.5 Construction supervision 3 

2 Indian Roadways and Importance 4 

2.1 Importance of Roads 4 

2.2 Growth of Roads 5 

2.2.1 Nagpur plan 5 

2.3.2 Twenty year plan 5 

3 Types of Roads 6 

3.1 National Highway 7 

3.2 State highway 8 

3.3 District roads 9 

4 Pavements 10 

4.1 What is pavement? 10 

4.2 Types of pavement 10 

4.3 Pavement functioning 12 

4.4 Layers in pavement 13 

4.5 Defects in pavements 14 

5 Types of cracking 15 

5.1 Cracking 15 

5.2 Types of cracking 16 

6 Materials and instruments used in roads 21 

6.1 Aggregate 21 

6.2 Bitumen , Asphalt ,Tar 21 

6.3 Bitumen mix design 22 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.4 Types of Bitumen mixes 22 

6.5 Instruments used for testing 22 

7 Maintenance of Roads 28 

7.1 Road maintence 28 

7.2 Types of maintenance 29 

7.3 Methods of treatment 29 

7.4 Shoulder maintenance 29 

7.5 Snow and ice control 30 

7.6 Bridge maintenance 30 

7.7 Traffic services 31 

7.8 Factors effecting road maintenance 31 

7.9 Inadequate thickness 32 

8 Steps for bitumen road construction 33 

8.1 Preparation of existing base layer 33 

8.2 Application of Tack coat 33 

8.3 Preparation of premix 33 

8.4 Rolling 33 

8.5 Quality control 34 

8.6 Finished surface 34 

9 Method of survey 35 

9.1 Pavement milling 35 

9.2 Tack coat layer 36 

9.3 Paver 36 

9.4 Vibrating roller 37 

10 Conclusion 38 



 
 

1 | P a g e  
 

    CHAPTER-1 

INTRODUCTION 

Vijayawada Tollway Plaza Private Limited(VTPL) is a subcompany of 
IJMII of Malasyian company established in April 2001.They constructed the  
80 kilometers road from vijayawada to chilakaluripeta and the cost of the 
project is 174.78 crores 

 LOCATION OF THE SITE: 

 

Operation & maintenance of 6-laning of chilakaluripet-vijayawada section of NH-
5(New No. NH-16) from .355+000 to km. 434+150 

IJM(India) Infrastructure Limited(IJMII) is a company established in 1998 
and registered under the companies Act 1956. Its Registered Office is located 
at1-89/1,Plot No.42 &43,3rd and 4th floor, Kavuri hills,Phase-
1,Madhapur,Hyderabad - 500 081. 

IJMII is a Malaysian Multinational, which is a subsidiary of IJM Corporation 
Bhd.(IJM), Malaysia. 

IJM,whose core competency is construction, is one of the Malaysia's largest and 
most diversified construction groups,with world wide presence with 
specialization in the areas of construction , property development ,manufactures 
,quarrying, plantation and international ventures. Its current operations are 
spread over Malaysia, India, Australia, Chile, China,Myanmar, Singapore and 
Vietnam. IJM is a highly quality consious company with a motto of "Excellence 
Through Quality". 
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IJMII has been actively participating in the high growth oppurtunities offered 
by Indian Infrastructure Industry, more specially in the construction sector    
.IJMII's main thrust is in construction and upgrading of highways and 
commercial buildings using modern technology and equipment. 

IJM(India) Infrasturucture Limited is firmly commited to its quality motto of 
"WE DELIVER" on Time within Budget with Commitment. 

1.1 OUR SECTORS 

1. Highways and bridges plan 

2.Residential Buildings 

3.plantations  

4.Infrastructure 

5.Industry 

6.Railways and Metro design 

7.Power stations 

8.Water resource and Irrigation 

1.2 KEY PROJECTS 

1.Mumbai-Punen Expressway Section 'A' from Kon to Chowk(Maharastra) 

2.Construction of Natural gas based combined power plant in Peddapuram in 
Andhra Pradesh 

3.Delhi metro Rail corporation private limited 

1.3 CURRENT PROJECTS 

1. Solarpur - Bijapur road project streches from 109.8 Km and the cost of the 
project is Rs.2,325 crores . 

2.First City Residential Township Project, Nagpur 

3.Dewas  Bypass Road Project (Madhya Pradesh) 
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1.4 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

Topographic Surveys 

Traffic Surveys & Axle Load Spectrum Studies 

Traffic Demand Forecasting & Capacity Analysis 

Pavement Condition Studies & Overlay Designs 

Flexible and Rigid Pavement Design 

Hydrological and Drainage Studies 

Highway Geometric Design 

Design of Culverts, Bridges and Protection Works 

Study of Options and Value Engineering 

Detailed Costing and Quantity Estimation 

1.6 Construction supervision 

Design Review 

Quality Assurance 
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CHAPTER 2 

Indian Roadways: Importance; Development and Classification of Indian 
Roadways 

Roads have been existing in India for the last 5000 years. In early stages of 
Indian history, Ashoka and Chandragupta made efforts to construct roads. But 
the real progress was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of 

the present trunk routes follow the Mughal routes. These routes were essential 

for strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to 

Kolkata. It was named as Grand Trunk (G.T.) Road and joined Amritsar with 

 

2.1 Importance of Roads: 

1. Roads play a very important role in the transportation of goods and 

passengers for short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, 

factories and markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. 

As such, roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, 

railways cannot collect sufficient produce to make their operation possible. 
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2.2 Growth and Development: 

Road transport in modern sense i.e. vehicles driven by internal combustion 

engines using petrol or diesel as fuel was practically negligible in India before 

World War II. Following plans have been drawn to develop roadways in India. 

2.2.1. NAGPUR PLAN 
First serious attempt to develop roadways was made in 1943 when Nagpur Plan 
was drawn. This plan envisaged increasing of the kilometreage of major roads 
to 1, 96,800 km and of other roads to 3, 32,800 km by 1953. The highlight of 
the plan was that no village in a developed agricultural region should be more 
than 8 km from a major road or 3 km away from any other road while the 
average distance of villages from a major road should be less than 3.2 km. 

2.2.2.  TWENTY YEAR  PLAN  

After achieving the objectives of the Nagpur Plan, another plan known as 

Twenty Year Road Plan was drawn in 1961. It aimed at increasing the road 

length from 6.56 lakh km to 10.60 lakh km and the density to 32 km of road per 

100 sq km by 1981. 

The other objectives of the Twenty Year Road Plan were (i) to bring every 

village in a developed agricultural area within 6.4 km of a metalled road and 2.4 

km of any other road, (ii) to bring every village in a semi-developed area within 

12.8 km of a metalled road and (iii) to bring every village in an undeveloped 

and uncultivated area within 19.2 km of a metalled road and 8 km of any other 

road. 

The Rural Development Plan includes construction of rural roads under 

Minimum Needs Programme (MNP), Rural Landless Employment Guarantee 

Programme (RLEGP), Jawahar Rojgar Yojana (JRY) and Command Area 

Development (CAD) programmes to connect all villages having a population of 

1,500 or more with all weather roads and those having less than 1,500 

population with a link road. 
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CHAPTER-3 

TYPES OF ROADS: 

 The main significance of the Nagpur Plan lies in the fact that it classified 

roads into four categories on the functional basis. They are:    

 (i) National Highways  

 (ii) State Highways  

 (iii) District Roads and  

 (iv) Village Roads. A brief description of each category is given as under: 

3.1. National Highways: 

The main roads which are constructed and maintained by the Central Public 

Works Department (CPWD) are known as the National Highways. These roads 

are meant for inter-state and strategic defense movements and connect the state 

capitals, big cities, important ports, big railway junctions and link up with 

border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 

km in 1991 and 49,585 km in 1999. Currently, the total length of the National 

Highways in India is 65,569 kilometers. National Highways form the lifeline of 

road transport and constitute the framework of road system in India. Although 

the percentage share of the National Highways to the total road length has 

decreased considerably from 4.95 per cent in 1951 to on 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking 

important places to one another. The historically important Sher Shah Sun Marg 

is known as National Highway It National Highway 7 is the longest one which 

links Varanasi with Kanniyakumari via Jabalpur, Nagpur, Hyderabad, 

Bangalore and Madurai. It traverses a distance of 2,325 km. National Highway 
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5 and 17 run along the eastern and western coasts respectively. National 

Highway 15 represents the border road in Rajasthan desert and runs through 

Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab shows the 

important national highways. 

 

3.1 National highway 

In order to give a boost to the economic development of the country, the 

Government has embarked upon a massive National Highways Development 

Project (NHDP) in the country. This is perhaps one of the largest programmes 

of road development ever taken in any country with shortest time span for 

completion. It is being implemented by the National Highways Authority of 

India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive 

programme of road building in the country. Launched on January 2, 1999, this 

is perhaps one of the largest programmes of road development ever taken up in 

the country. The project is being implemented by National Highways Authority 

of India (NHAI). NHDP has following two components. 
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3.2 STATE HIGHWAY  

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. 

The state highways are usually roads that link important cities, towns and 

district headquarters within the state and connect them with National 

Highways or state highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. 

As of 31 March 2016, Maharashtra has the largest share in the total length 

of SH roads (22.14%), followed by Karnataka (11.11%), Gujarat 

(9.76%), Rajasthan (8.62%) and Tamil Nadu (6.67%). 

  Bharatmala a centrally-sponsored and funded road and highways project 

of the Government of India  with a target of constructing 83,677 km 

(51,994 mi) of new highways has been started in 2018. Phase I of the 

Bharatmala project involves the construction of 34,800 km of highways 

(including the remaining projects under NHDP) at an estimated cost 

of 5.35 lakh crore (US$75 billion) by 2021 22. 

 

3.2 state highway 
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3.3. DISTRICT ROADS  

 Roads are classified by the State PWD. The roads other than National 

Highways and State Highways are the District Roads.  

 District roads are limited to a particular District only. Among them 

are roads that connect two or more Tahsils to District HQ, these are 

Major District Roads. The rest are ' Other District Roads 

  District roads connect between two districts 

                            

3.3 District road 
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CHAPTER-4 

PAVEMENTS 

4.1 What is pavement ? 

Pavement design is the major component in the road construction Nearly one-
third or one-half of the total cost of the construction. so careful consideration 
should taken in design of pavement 

4.2 TYPE OF PAVEMENT 

There are various types of pavements depending upon the materials used. A 
brief description of all types is given here. 

4.2.1 Flexible Payment 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular 
material of appropriate quality in layers over the subgrade. Water bound 
macadam roads and stabilized soil roads with or without asphaltic toppings are 
examples of flexible pavements 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted 
downwards from the surface by virtue of spreading over an increasingly larger 
area, by carrying it deep enough into the ground through successive layers of 
granular material 

Thus for flexible pavement, there can be grading in the quality of materials 
used, the materials with high degree of strength are used at or near the surface. 
Thus the strength of subgrade primarily influences the thickness of the flexible 
pavement. 

4.2.2 Rigid Pavement  

Rigid pavement, though costly in initial investment, is cheap in the long run 
because of low maintenance costs. There are various merits in the use of Rigid 
pavement (Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and 
the price of which has been rising steeply. India imports nearly 70% of the 
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petroleum crude. The demand for bitumen in the coming years is likely to grow 
steeply, far outstripping the availability. Hence it will be in India's interest to 
explore alternative binders. Cement is available in sufficient quantities in India, 
and its availability in the future is also assured. Thus cement concrete roads 
should be the obvious choice in future road programmes. 

Besides the cast available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a 
large programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made Concrete roads can 
withstand extreme weather conditions - wide ranging temperatures, heavy 
rainfall and water logging. 

4.2.3 Semi Rigid Pavement 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research 
work has been done in this direction. But the work in terms of real construction 
is not visible. 

 

 

 

 

 

                                                        figure: 4.1 

Types of  pavements 
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Highway Pavement:, Functions, Types, Defects, Rigid and Flexible 
Pavements! 
 
4.3 HIGHWAY PAVEMENTS FUNCTIONING: 
Pavement design, in general, consists of determining the thickness of the 
pavement or of the several layers of which it is composed in order to resist the 
wheel loads of the traffic and transmit them safely on to the foundation soil. 
Thus, the strength of the pavement must be adequate to resist the contact 
pressure from the wheel loads, and the thickness must be sufficient to transmit 
this pressure on to a larger area of the foundation soil below to avoid excessive 
deformation or shear failure of the soil. This will ensure that the pavement 
structure is strong and stable during the entire design period to serve traffic 
needs. 
Functions and Requirements of a Pavement: 
The primary functions of a highway pavement are: 
1. Provide a strong and smooth surface to resist traffic loads. 
2. Distribute the loads safely on to a larger area of the foundation soil through 
the intermediate layers/courses 
3. Carry traffic loads under repeated application during the anticipated design 
life without developing excessive or harmful deformations/strains. 
In order to fulfill these functions, the requirements of a pavement are: 
1. It should be strong enough structurally to withstand the stresses imposed by 
the traffic. 
2. Its thickness should be adequate to transmit the applied loads and distribute 
them on to a larger area of the soil below so that the pressure transmitted is 
small. 
3. It should provide a hard wearing surface so as to resist the abrasion caused by 
vehicle tyres. 
4. It should be smooth enough to provide riding comfort, yet provide enough 
friction for tractive effort and to prevent skidding. 
5. It should be impervious to water so as to prevent its deteriorating effect on 
the layers below. 
6. It should have adequate durability to serve through its design period. 
7. Its initial cost and maintenance cost during its design life should be a 
minimum. 
Some of these requirements may appear to be conflicting; but a judicious 
compromise should be struck for good design of a pavement. 
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4.4 LAYERS OF PAVEMENTS 
The courses/layers from bottom to top are: 
i. Surface (or wearing) course 
ii. Base course 
iii. Sub-base course 
iv. Subgrade soil. 
 
The functions of each of these layers are given below in the reverse order: 
i. Surface (or Wearing) Course: 
This is the topmost layer; its function is to provide a smooth, strong, abrasion-
resistant and reasonably impervious course. Since it is directly in contact with 
the vehicle tyres, it has to resist the imposed wheel loads and transmit them 
safely to the layer below. The material may be granular, bituminous or cement 
concrete depending upon the nature of the construction. 
ii. Base Course: 
This is immediately below the surface course and its function is to distribute the 
stresses transmitted through the surface course evenly onto the layers below. 
Invariably, it consists of granular or bituminous material, and acts as a structural 
part of the pavement. 
iii. Sub-Base Course: 
This comes just below the base course and provides additional help to the 
courses above it in distributing the loads. It also helps in preventing soil grains 
of the subgrade from intruding into the base course above, and counteracts frost 
action, if any. It may consist of stabilised soil or soil aggregate mixes, which 
facilitate drainage of free water from the pavement. 
iv. Subgrade: 
It is the compacted natural soil immediately below the pavement layers; this act 
as a foundation for the highway. The top surface of the subgrade is called the 
formation level. 
Depending upon the alignment and the nature of the terrain, a roadway may be 
constructed over an embankment or a cutting, or at or nearly at the natural 
ground level. The formation of level, therefore, has to be properly decided to 
suit these conditions. 
 
4.5. DEFECTS IN HIGHWAY PAVEMENT: 
Defects in Flexible Pavements: 
Flexible pavements, include earth, gravel, stabilised earth, WBM and 
bituminous roads. 
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Some defects arise solely because of lack of quality in the  
1. Ravelling 
2. Stripping 
3. Cracking 
4. Plastic deformation 
5. Disintegration 
6. Bleeding 
7. Loss of skid-resistance 
Defects attributable to the deficiencies in base course/sub-base 
course/subgrade are: 
i. Localised depressions/pot holes 
ii. Road bumps due to frost heave 
iii. Consolidation deformation/settlement 
iv. Wavy surface 
v. Rutting 
vi. Corrugations 
vii. Deformation due to lack of bond between layers 
viii. Edge damage 
ix. Streaking in bituminous surfaces. 
A brief explanation of some of these is given below, along with the causes 
and symptoms: 
4.5.1 .Ravelling: 
This is the progressive dislodging of aggregates due to insufficient binder or its 
failure. This is a result of the action of traffic on a weak surface. 
 
 
 
 
 
 
 
 
 
 

fig:2.1 
 
 



 
 

15 | P a g e  
 

4.5.2. Stripping: 
This is the separation of bitumen coating in the presence of moisture, leading to 
loss of binding action and loss of aggregate under the action of traffic. 
Defects in Rigid Pavements: 
The following are the typical and basic kinds of defects which are known to 
occur in rigid pavements or cement concrete pavements: 
1. Scaling of concrete 
2. Spalling of joints 
3. Mud-pumping 
4. Shrinkage cracking 
5. Cracking due to warping 
6. Structural cracking 

The causes for the occurrence of these defects are: 
(a) Deficiencies in pavement materials. 
(b) Structural inadequacy of the pavement. 
(c) Poor workmanship. 
Material deficiencies could be in respect of the requirements for cement, fine 
aggregate, coarse aggregate, mixing water, joint fillers and sealing compounds. 
Structural inadequacy could be due to inadequate pavement thickness, poor 
subgrade support, and inadequate joints. 
Poor workmanship could be in respect of mixing, laying, compaction, 
screeding/finishing, and curing of the cement concrete; this could also be in 
respect of the provision of joints including load transfer devices such as dowel 
bars and tie-bars, and filling and sealing of the joints with appropriate materials 
and compounds. 
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CHAPTER-5 
TYPES OF CRACKING 

 
5.1. Cracking: 
 
Several different types of cracking occur: hair-line cracks and short and fine 
cracks at close intervals on the surface apart from those that appear due to 
insufficient binder, excessive filler or inadequate compaction. 
 
5.2.Alligator Cracks (Map Cracks): 
 
Cracks which are interconnected and which form a series of blocks (Fig. 10.1). 

 
 
5.3.Shrinkage Cracks: 
 
Transverse cracks, usually interconnected to form a series of large blocks. 
 

 
fig:5.3 
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5.4. Block Cracking in Roads: 

Block cracking is in the form of interconnected rectangular cracks. These types 
of cracks also cause roughness and water seepage through the cracks. 

 

 

 

 

  

FIG:5.4 

 

FIG:5.4 

5.5. Longitudinal and Transverse cracking: 

Cracks formed in the direction of the traffic flow are termed as longitudinal 
cracks and those that are formed perpendicular to the traffic flow are called 
transverse cracks. 

 

 

 

 

 

 

 

FIG:5.5 
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5.6. Corrugation and Shoving: 

It is in the form of a sudden wave in the road surface and is perpendicular to the 
direction of traffic flow and is mostly located at the points where a vehicle starts 
or stops in the road. It causes roughness and discomfort to the driver. 

 

 

 

 

 

 

FIG:5.6 

5.7. Depression: 
A rut is a depression or groove worn into a road or path by the travel of wheels 
or skis. Ruts can be formed by wear, as from studded snow tires common in 
cold climate areas, or they can form through the deformation of the asphalt 
concrete pavement or subbase material. 

 

 

 

 

 

FIG:5.7 

5.8. Potholes: 

Potholes are voids in the roadway surface where pieces of the pavement have 
become dislodged. Areas in which many potholes occur become suspect for 
fundamental problems such as inadequate drainage, pavement strength, or 
base/subgrade problems. Single or infrequent potholes may be the only 
pavement distress to occur in an area, and beyond the treatment of the 
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individual pothole no other pavement repair work may be required. The location 
of potholes which receive a temporary fix should be documented so they are 

potholes that appear in the wet or winter seasons is often an indicator of the 
effectiveness of the permanent fix program. 

Potholes are bowl-shaped depressions of varying sizes in the pavement surface. 
They generally have sharp edges. Potholes are most likely to occur on roads 
with thin surfaces course. They are usually caused when the severity of cracks 
increases. They cause roughness and riderdiscomfort and are a major cause of 
accidents especially at dark times when there visibility is very low. 

 

 

 

 

 

FIG:5.8 

5.9. Raveling: 
Raveling and pitting distresses are characterized by the loss or dislodgment of 
surface aggregate particles. Oxidized asphalt binder is often the cause of 
raveling and pitting. It could also be caused by poor compaction, letting the mix 
get cold when paving, dirty aggregate, not enough asphalt in the mix, 
overheating the mix during manufacture, or aging. Routine maintenance repairs 
are made to raveled or pitted surfaces is made as soon as conditions permit 
and/or materials are available. The most important consideration in scheduling 
repair of raveled or pitted areas is to perform the repairs before a more serious 
condition develops, and prior to the onset of inclement weather. Open grade 

sealed if they are properly constructed. But, pavement that is raveling must be 
sealed. Unsealed pavements will continue to ravel and will also age and harden 
at a much faster rate than normal. This condition may also encourage the loss or 
stripping of the asphalt within the pavement. Timely sealing can add 
significantly to the life of the pavement. Open grade pavements should be fog 
sealed on a schedule recommended by the Region Materials Engineer. Failure to 
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do so can lead to premature failure of the open grade mat and lead to difficult 
maintenance problems. 

The crumbling up of the asphalt layer as a result of the disintegration between 
the aggregate particles and the asphalt binder. It causes roughness and skid 
resistance problem and may lead to pothole formation as the moisture 
infiltration increases because of the openings. 

5.9.1. Rutting: 
Rutting is a surface depression within the wheel path and is a result of 
permanent deformation of the pavement or subgrade. This condition is normally 
caused by heavy loads on roads lacking sufficient strength to support the 
loading. In some cases, rutting can also be caused by studded tire use. Wheel 
ruts, if not repaired, can trap water and cause hydroplaning.It is identified as the 
slight depression along the wheel paths in a pavement. It is classified into two 
types. 
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CHAPTER-6 

MATERIALS AND INSTRUMENTS USED IN THE   
REPAIRING OF ROADS 

The most common materials used for paving roads are asphalt and concrete. 
Factors such as cost and type and amount of traffic will determine which 
material will be used. Asphalt uses an oil-based substance called bitumen to 
make sand and crushed rock stick together like glue. There are lots of 
traditional materials used in road construction. Some of them discusses below: 

6.1 Aggregate: 

Aggregates are accumulation of minerals and materials found in particular size 
and shape and mostly used in civil engineering construction. 

6.2 Bitumen, Asphalt, Tar: 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic 
byproduct of decomposed organic materials. Also known as asphalt or 
tar.Asphalt residues, byproducts, of the refinery of petroleum oils. . 

6.3. BITUMEN MIX DESIGN 

The main objective of the bituminous mix design is to proportion various 
components for  pavement construction to this the following objectives: 

 

 To obtain a durable pavement, sufficient amount of bitumen is required. 

 Adequate strength must be provided to obtain resistance against the shear 
deformation  under higher temperatures 

 Additional voids have to be incorporated to facilitate the compaction 
performed by 
the traffic 

 The placement must be performed with ease which will demand sufficient 
workability 

 The premature cracking in the bitumen pavement can be avoided by 
providing sufficient flexibility for the bitumen 

 The flexibility must be attained at smaller temperatures so that the 
shrinkage cracks can be avoided. 
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6.4.Types of Bituminous Mixes 

 Open-graded mix 
 Well graded bituminous mix  
 Gap graded bituminous mix  
 Unbounded bituminous mix 

6.4..1 Open-Graded Mix: The filler and the finer aggregates are absent. These 
mixes are porous in nature and offer good frictional properties. This lower the 
strength if the pavement is constructed for a high-speed pavement construction 

6.4.2 Gap-Graded Bituminous Mix: As the name implies, large coarse 
aggregates are missing in these types of mix. This has good fatigue properties as 
well as tensile strength. 

6.4.3 Well - Graded Mix: A well-graded mix is a dense mix. These have all 
ranges of aggregates and are sufficiently packed. This facilitates the proper 
filling of voids in a systematic manner. These types of mix offer good 
compressive strength and tensile strength. 

The layer of mineral aggregates like gravel, stones, and sand together form the 
bituminous base course layer. This layer is treated as the foundation for the 
laying the binder and the surface course. 

The bituminous binder course is the second layer above the base course which 
acts as the first layer of bitumen. This is done in a two-layer resurfacing. This is 
also called a leveling course. 

6.5.INSTRUMENTS USED FOR TESTING 

 BUMP INTEGRATOR 
 MILLER  
 BROMMER 
 TACK COAT LAYER 
 PAVER 
 VIBRATING ROLLER 

6.5.1 Bump Integrator  
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"STECO" make Bump Integrator also known as Roughometer or Automatic 
Road Unevenness Recorder gives quantitative integrated evaluation of 
surface irregularities on an digital counter / LCD screen. 

It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a 
chassis, on which an integrating device is fitted. The machine has a panel 
board fitted with two / four sets of digital counters for accounting the 
unevenness index value. 

 The operating speed of the machine is 32+1/2 km/hr.  

The machine is towed by a vehicle, usually a jeep.  

 

6.5.1 BUMP INTEGRATOR 

6.5.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of 
removing at least part of the surface of a paved area such as a road, bridge, 
or parking lot. Milling removes anywhere from just enough thickness to level 
and smooth the surface to a full depth removal. There are a number of different 
reasons for milling a paved area instead of simply repaving over the existing 
surface. 

Milling is performed by construction equipment called milling machines or cold 
planers. These machines use a large rotating drum to remove and grind the road 
surface. The drum consists of scrolls of tool holders. The scrolls are positioned 
around the drum such that the ground pavement is moved toward the center and 
can be loaded onto the machine's conveyor belt. The tool holders can wear out 
over time and can be broken while milling if highway structures like manholes 
are encountered while milling.  

The tool holders on the drum hold carbide cutters. The cutters can be removed 
and replaced as they wear out. The amount of wear (and therefore the interval 
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between replacements) varies with the type and consistency of the material 
being milled; intervals can range from a few hours to several days.  

6.5.2 ROAD MILLER 

6.5.3 BROMMER 

It is tractor towable and used for cleaning the pavement subbase before laying 
hot mix asphalt or concrete mix. The Road Broomer machine is manufactured 
from pressed steel consisting of broom shaft, two heavy duty wheels, hydraulic 
motor and adjustment screws. 

Mechanical Broom Sweepers for the cleaning of roads. It can be done by means 
of a broom or by a machine which we refer to as mechanical broomers. There 
are smaller particles which tend to stick to the surface of the road and the same 
may not be physically visible but they can be cleaned by the means 
of sweeping. 
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6.5.3 BROOMER 

 
6.5.4 TACK COAT LAYER 
 
A tack coat is thin bituminous liquid asphalt, emulsion or cutback layer applied 
between HMA pavement lifts to promote bonding. Adequate bonding between 
construction lifts and especially between the existing road surface and an 
overlay is critical in order for the completed pavement structure to behave as a 
single unit and provide adequate strength. If adjacent layers do not bond to one 
another they essentially behave as multiple independent thin layers  none of 
which are designed to accommodate the anticipated traffic-imposed bending 
stresses. Inadequate bonding between layers can result in delaminating 
(deboning) followed by longitudinal wheel path cracking, fatigue 
cracking, potholes, and other distresses such as rutting that greatly reduce 
pavement life  

The pavement surface receiving the tack coat should be clean and dry to 
promote maximum bonding. Emulsified tack coat materials may be applied to 
cool and/or damp pavement, however, the length of time needed for the set to 
occur may increase (Flexible Pavements of Ohio, 2001). Since existing and 
milled pavements can be quite dirty and dusty, their surfaces should be cleaned 
off by sweeping or washing before any tack coat is placed. 
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6.5.4 TACK COAT LAYER 

 
6.5.5 PAVER 

The asphalt is added from a dump truck or a material transfer unit into the 
paver's hopper. The conveyor then carries the asphalt from the hopper to the 
auger. The auger places a stockpile of material in front of the screed. The screed 
takes the stockpile of material and spreads it over the width of the road and 
provides initial compaction.  

The paver should provide a smooth uniform surface behind the screed. In order 
to provide a smooth surface a free floating screed is used. It is towed at the end 
of a long arm which reduces the base topology effect on the final surface. The 
height of the screed is controlled by a number of factors including the attack 
angle of the screed, weight and vibration of the screed, the material head and the 
towing force.[4] 

To conform to the elevation changes for the final grade of the road modern 
pavers use automatic screed controls, which generally control the screed's angle 
of attack from information gathered from a grade sensor. Additional controls are 
used to correct the slope, crown or super elevation of the finished pavement.  

 
6.5.5.PAVER 
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6.5.6 VIBRATING ROLLER 

This type of roller is fitted with one or two smooth 
surfaced steel drums measuring 0.9-1.5 m in diameter, and 1.2-1.8 m in width. 
The drums vibrate by the rotation of an eccentric shaft inside. They are 
commonly used for compacting granular base courses and sometimes 
for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, 
but also generally come at a higher cost. 

 

FIG:6.5.6 
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CHAPTER-7 

MAINTENANCE OF ROADS 

7.1. MAINTENANCE OF ROADS: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called Road Maintenance or maintenance of highways. 

7.2.TYPES OF ROAD MAINTENANCE: 

1. Surface maintenance 

2. Roadside and Drainage 

3. Shoulder and approach 

4. Snow and ice control 

5. Bridge Maintenance 

6.Traffic service 
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Definition of Road Maintenance: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called RoadMaintenance or maintenance of highways. 

 

Highway maintenance is closely related to the quality of construction of original 
roadInsufficient pavement or base thickness or improper construction of these 
elements soon results in expensive patching or surface repair. Shoulder care 
becomes a serious problem where narrow lanes force heavy vehicle to travel 
with one set of wheels off the pavement 

Improperly designed drainage facilities, mean erosion or deposition of material 
and costly cleaning operation or other corrective measures. For regular 
highways maintenance and repair sharp ditches and steep slopes require manual 
maintenance as compare to cheap repair of flatter ditch and soil by machine. 

In snowy country, improper location extremely low fills and narrow cuts leave 
no room for snow storage, creating extremely difficult snow removal problems. 
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7.3.Methods of Surface Treatment for Road Maintenance 

The surface treatment may be single or multiple. Although the best type of 
surface course is pre-mix carpet for roads maintenance. The surface treatment 
methods are employed when: 

1. Intensity of traffic is not very high. 
2. the pro-mix mixers are not easily available due to long transportation or 

technical reasons. 
3. when the cost is high. 

In Highway Maintenance, for good surface treatment it is necessary that: 

 Base course is well prepared to its profile and is made more free from pot 
holes and ruts. 

 Excellence of surface dressing depends upon the correct proportion of 
binder aggregate. 

 Before laying that first surface dressing coat, the base should be made 
free from all dust loose soil etc. 

In all bituminous construction it is necessary that the newly surface posses a 
bond with the existing base at the interface. It is also necessary that the base is 
nearly impervious. 

 For maintenance of gravel roads blading and occasional resurfacing is 
required. 

 For surface treatments of low type bituminous surface in maintenance of 
roads; Patching, seal coating or possible loosening oiling, re mixing and 
relaying are involved. 

 For high type bituminous concrete and Portland cem 
 Use same material and methods for road surface maintenance as far as 

possible. 
 Maintenance and repairs of roads must be planned for rapid performance 

and to cause least possible disruption or hazard to traffic. 
 ent concrete, the Removal and replacement of failure areas and 

resurfacing are approximate  

Depends on the characters of road side where the roadside is grassy it must be 
mowed; cutting, ploughing or spraying with weed killer must be done. 

If there is dry grass fire hazard burning, plowing must be done in road 
maintenance. To improve visibility and increase the sight distance and clearance 
of road trimming should also be done. Its important to note that side slope 
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erosion by mulching, seeding etc should be checked and controlled as and 
where required to ensure slope and shoulder stability. Furthermore, picking up 
litter, thrown or blown along roadside or wayside area should be a routine work. 

Drainage of Highways: Keeping ditch, culvert and other drainage structure, 
clean and ready to carry next flow water. Sediments deposited during period of 
heavy flow must be removed badly eroded channel and dikes properly protected 
to prevent recurrence. 

7.4. Shoulders Maintenance: 

The maintenance of shoulders depend on the surface character of the area where 
the maintenance and repair is performed. 

SOD shoulders (Sod shoulders are earth shoulders on which a solid turf has 
been established. Normally they require very little maintenance and holes, ruts, 
and settlements should be repaired with sod or stabilized material.) must be 
moved and occasionally bladed down to the level of the roadway so that water 
is not trapped in the traveled way. Grass must be kept in good condition. In 
maintenance of roads shoulders protected by bituminous blankets have surface 
treatments same as for roadway surface. 

Gravel and earth shoulders that leaves a drop off at the pavement edges creates 
a serious accident hazard, hence, should be corrected by reconstruction, 
resurfacing or other appropriate means. Due to continuous wetting and drying of 
shoulder, edge joints result between lane and shoulder which may cause 
settlement of pavement due to entrance of water in sub grade soil. It can 
Repaired by filling the joint with sand and asphalt concrete 

7.5. Snow and ice control: 

Ice forming on the roadway reduces coefficient of friction between tires and 
surface, which makes vehicle control almost impossible. In repair of roads, we 
can apply abrasive to heavily traveled roadway and street. Suitable materials 
that can be used are clean and sharp sand, cinders and washed stone screening. 

7.6. Bridge maintenance: 

Bridges maintenance is a major part of roads maintenance. Bridges can be 
maintained in good condition by following the below guidelines: 

 Exposed steel work must be cleaned by sand blasting flame or other 
means followed by repainting. 
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 Deck joint may extrude or become filled with dirt so that cleaning and 
resealing is necessary. 

 Out of control vehicle, causing damage to guard rail, must be repaired 
and strengthened. 

 If bridge deck become rough resurfacing is required 
 Remedial measures to correct serious scour around and under piers and 

abutments. 

7.7. Traffic services: 

Include stripping, sign repair and maintenance (particularly needed for repair 
after stormy weather). 

7.8. Factor Affecting Roads Maintenance: 

Generally following factors affect the maintenance of pavements: 

7.8.1.Increase in the intensity of traffic. 

Since we know that there is increase in road transport per year about 8%. Hence 
this is the most important factor, which affects the maintenance of roads. 

7.9.Inadequate Thickness of Pavement. 

As already discussed adequate thickness of pavement is essential. If the 
adequate thickness is not provided, it will result frequent pavement failure, 
unevenness and heavy patches. 

7.9.1.Effect on No of lanes. 

The road research laboratory has established by experiments that concentration 
of road is almost 4 times larger on a single lane pavement than a double lane 
pavement section. Thus the road distress and maintenance on single lane 
pavement are higher than double lane pavements. 
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CHAPTER-8 

Steps in Bituminous Road Construction 
 
8.1. Preparation of the existing base course layer 

 The existing surface is prepared by removing the pot holes or rust if any.  
 The irregularities are filled in with premix chippings at least a week 

before laying surface course.  
 If the existing pavement is extremely way, a bituminous levelling course 

of adequate thickness is provided to lay a bituminous concrete surface 
course on a binder course instead of directly laying it on a WBM. 
 

8.2. Application of Tack Coat 
 It is desirable to lay AC layer over a bituminous base or binder course.  
 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area, this 

quantity may be increased to 7.5 to 10 kg for non-bituminous base. 
 
8.3. Preparation and placing of Premix 

 The premix is prepared in a hot mix plant of a required capacity with the 
desired quality control. The bitumen may be heated up to 150  177 deg 
C and the aggregate temperature should not differ by over 14 deg C from 
the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, 
carried to the location is spread by a mechanical paver at a temperature of 
121 to 163 deg C. the camber and the thickness of the layer are accurately 
verified. 

 The control of the temperatures during the mixing and the compaction are 
of great significance in the strength of the resulting pavement structure. 

8.4. Rolling 
 A mix after it is placed on the base course is thoroughly compacted by 

rolling at a speed not more than 5km per hour. 
 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 
30 tonnes having a tyre pressure of 7kg per sq.cm. the wheels of the roller 
are kept damp with water. 

 The number of passes required depends on the thickness of the layer. In 
warm weather rolling on the next day, helps to increase the density if the 
initial rolling was not adequate. The final rolling or finishing is done by 8 
to 10 tonne tandem roller. 

 
 
 



 
 

34 | P a g e  
 

8.5. Quality control of bituminous concrete construction 
 The routine checks are carried out at site to ensure the quality of the 

resulting pavement mixture and the pavement surface. 
 Periodical checks are made for 
 a) Aggregate grading 
 b) Grade of bitumen 
 c) Temperature of aggregate 
 d) Temperature of paving mix during mixing and compaction. 

 
8.6. Finished surface 
 

 The AC surface should be checked by a 3.0 m straight edge.  
 The longitudinal undulations should not exceed 8.0 mm and the number 

of undulations higher than 6.0 mm should not exceed 10 in a length of 
300 m.  

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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CHAPTER-9 
 
METHOD OF SURVEY 
 

 At first the road that is to be checked for undulation is fixed  and is 
divided into parts 

 The traffic flow over that area is controlled 
 Then the road is divided into 100m span and it is passed through bump 

integrator  
 The bump integrator is attached to a vehicle mostly jeep and passed over 

the road 
 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 
 The undulations are identified by bump integrator by the sensor attached 

to the wheel  
 The sheet of   values are taken and evaluated  for the progress 
 The values generally may not differentiate much if the difference is much 

then the particular area is to be renovated  
 The area that is to be renovated is selected and the traffic flow over the 

area is controlled 
 The traffic over that particular area is  generally diverted into other 

direction and the reconstruction is started 
 Then the top surface is removed by the pavement miller  
 The pavement miller consists of  sharp blades to its wheels which break 

the bitumen layer over top  
 The removal is done to a minimum depth of 3mm and maximum depth of 

5mm 
 The width to be  removed should be maxim of 3m 
 The miller removes the top surface and the bitumen removed is collected 

in a truck and is further used 

 
 
 9.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 
 This is not a time taking process and it lasts for half an hour  
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 Then the tack coat is layed  the tack coat acts as a gum between the  
layers 

 

         
 
         9.2 TACK COAT LAYER 
 

 Then after few minutes the bitumen is laid which is directly 
brought from the plant it is at a temperature of 130 to 140 degrees  

 The bitumen is laid over the road with  paver the paver also levels 
the bitumen 
 

  
 

            9.3 PAVER 
 

 Then the  bitumen is compacted with vibrating roller to attain a 
leveled surface  

 The vibration is always done from left to right  
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9.4 VIBRATING ROLLER 
 

  Then after the leveling is done the road is opened for the traffic 
flow 

 Thus the leveled  surface is obtained 
 Then the next sight to be repaired is selected 
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CHAPTER-10 

CONCLUSION 

 Studied and observed  how to identify the un eveness of the road by using 
Bump integrator. 

Studied and Observed different types of cracking. 

Studied and Observed maintenance of roads and identification of different types 
of surface distress 

Studied and Observed how to repair potholes , cracking and pavements 

Studied and Observed different types of materials and equipment  used in the 
repairing of roads 

Studied how to repair the road cracks and potholes 

The roads are helping many people daily to reach their destinations on time with 
the improvement of road facility there will be a better transport and better living 
of people and development the country  
 
When there are good  roads people are less prone to accidents, yearly many 
lives are lost during accidents when there are better roads  the deaths due to 
accidents can be controlled with better roads better communication cab be 
established between cities and towns 
 
This industrial training  helped me for better understanding of roads 
construction and  also maintenance  of national highway  
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ABSTRACT 
Construction industry plays a major role in the economic development of a nation. 

Trade and commerce in any country have always depended on the construction industry 

to deliver the infrastructure facilities promptly. Although every aspect in construction 

industry is significant, planning and scheduling of construction projects is a critical 

aspect which can determine the status of the project well in advance. Appropriate and 

in-depth planning of construction projects is mandatory if delays in execution are to be 

avoided. Roads and highways are important components of infrastructure for any 

nation. They help in transportation of men and material across the length and breadth as 

and when required. Planning and scheduling of highway construction projects have 

been traditionally done with Bar charts, Critical path method (CPM) based on time 

allocated for its activities. For projects such as highways, these methods do not give 

realistic information and have been found to be inadequate for scheduling due to the 

nature of relationship of its activities and execution style.  
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CHAPTER - 1 

INTRODUCTION 

 

1.1. INTRODUCTION ABOUT COMPANY: 

Hyderabad Road Development Corporation Limited or HRDCL is a public roads 

authority established by Government of Telangana for building and managing roads in 

Hyderabad, Telangana. The authority will improve 240 km road length during phase I 

and remaining will be handed over in phased manner 

The authority was created as special purpose vehicle (SPV) with the GO No 106 dated 11 

March 2017 and started on 12 June 2017 with chief secretary as chairman and municipal 

administration secretary as managing director of the corporation. The roads belonging to 

R&B, department were transferred to the authority. It was created for raising capital to 

build and maintain growing road network. 

The authority has road network that is under greater Hyderabad and surrounding urban 

local bodies. 

R&B has 600 km road network under its purview in Hyderabad, of which 240 km was 

transferred to HRDCL in Phase I, before the entire network comes to the authority. 

1.2. INDRODUCTION ABOUT PROJECT: 

The work done is Widening & strengthening of a road at NFC X  ROAD to LOCL 

Chengicherla up to RTC Zonal depo from KM 0/0 to 8/6. Special repairs to the road from 

Kushaiguda to Ghatkesar road from 0/0 to 3/0, widening and strengthening of NFC X 

Road to Cherlapally railway station km 0/0 to 5/1 and widening and strengthening of 

NFC X road to IOCL-Chengicherla up to RTC Zonal deport from km 0/0 to 8/6. 
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CHAPTER  2 

ROADS 

2.1. INTRODUCTION: 

preliminarily for the use of road motor vehicles, using a stabilized base other than rails or 

air strips. 

2.2. CLASSIFICATION OF ROADS: 

1. Express Ways 

2. National Highways 

3. State Highways 

4. District Roads 

5. Village Roads 

2.2.1 Expressways: 

expressway 1, or the Mahatma Gandhi Expressway) is an expressway connecting the 

cities of Ahmadabad and Vadodara in the state of Gujarat, India. Expressways make up 

speed roads are four-lane or six-lane, predominantly access opened on 9 August 2012. On 

 the 302 km long six  laned Agra 

Lucknow Expressway was opened. 

While the start of several expressway projects such as the Ganga Expressway have been 

delayed for 3 or more years, because of litigation and bureaucratic procedures. The 

government has drawn up a target to lay 18,637 kilometer network of brand new 

expressways by 2022.most of the existing expressways in India are roll roads. 
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Fig 2.1: Express Way 

2.2.2.   National highways: 

The main highways running through the length and breadth of the country connects major 

ports, state capitals, large industrial and tourist centers, etc.  National highways in India 

are designated as NH followed by the high way number. Indian national highways are 

further classified based on the width of carriageway of the highway. As of March 2016, 

India had completed and placed in use 1, 01,011 km of national highways. 

The National Highways Authority of India (NHAI) is the authority responsible for the 

development, maintenance and management of national highways entrusted to it. The 

NHAI is under taking the developmental activities under National Highways 

Development Project (NHDP) in 5 phases. From 2018, the pending projects under NHDP 

will be subsumed under Bharatmala. The NHAI is also responsible for implementing 

other projects on National highways, primarily road connectivity to major ports in India. 
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Fig 2.2: National Highway 

2.2.3.    State Highways: 

State Government has the authority and responsibility to build road networks and state 

high ways. Most of the state highways are developed by state PWD. The state highways 

provide linkages with national high ways district headquarters, important towns, tourist 

centers and minor ports and carry the traffic along major centers within the state. As of 

the 31 March 2016, the total length of SH roads (22.14%), followed by Karnataka 

(11.11%), Gujarat (9.76%), Rajasthan (8.62%) and Tamil Nadu (6.60%). 

Independent of the NHDP program, state government has been implementing a number 

of state highways projects since 2000. By 2010, state highway projects worth $1.7 billion 

had been completed, and an additional $11.4 billion worth of projects were under 

implementation. 
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Fig 2.3: State Highway 

2.2.4     District Roads: 

These are important roads within a district connecting areas of production with markets 

and connecting them with the state highways & national highways and are maintained by 

the Zillah parishad. District roads are sub classified into  major District roads and other 

district roads. As per the classification of roads broadly the MDRs are to have a minimum 

width of 15meters with traffic density of less than 10,000 PCUs but more than 

5000PCUs. It also connects Taluka headquarters and rural areas to district headquarters 

within the state. As on 31 March 2016, the total length of district roads was 

approximately 561,940km of which 94.93% of the total length were surfaced. 
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Fig 2.4: District Road 

2.2.5.    Village Roads: 

The rural roads in Indian form a substantial portion of the Indian road network 

constituting 70.23 percent of the total roads in India (as of March 2016). As of March 

2016, the percentage of unsurfaced rural roads to the total rural road length (excluding 9 

lakh kilometers of JRY) was 66.15%. 

 harvest. Over 30 percent of Indian 

s harvests spoil post  harvest because of poor infrastructure. Many rural roads are 

of poor quality, potholed, and unable to withstand the loads of heavy farm equipment. 

These roads are also far from all- season, good quality 2  lane or 4  lane highways, 

making economic resource flow slow, and logistical costs between different parts of India 

one of the highest in the world. 

government to provide connectivity to unconnected rural habitations. The scheme 

envisions that these roads will be constructed and maintained by the village panchayats. 

In some of parts of India, where the government has attempted to manage it directly as a 
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local social spending program, this program has produced limited results and no lasting 

change over 10years, in either the quality of rural network. 

In other parts of India, the Pradhan Mantri Gram Yojana and a sister program named 

Bharat Nirman (or Build India) have privatized the rural road construction projects and 

deployed contractors. The effort has aimed to build all- section, single lane, paved 

funding of these projects has come from the World Bank and Asian Development Bank. 

 

 

Fig 2.5: Village Road 

2.3. ROAD PAVEMENT: 

A road surface or pavement is the durable surface material laid down on an area intended 

to sustain vehicular or foot traffic, such as a road or walkway. 

2.3.1.   Types: 

 Pavements types can be categorized into two groups 
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a) Flexible Pavements: flexible pavements are those which are surfaced with 

bituminous (or asphalt) materials. 

b) 

structural capacity. 

 

 
 

Fig 2.6: Pavement Types 

2.4. COMPONENTS OF ROAD PAVEMENT STRUCTURE: 

Following are the different components of road structure: 

1. Sub grade  

2. Sub-base  

3. Base coarse 

4. Surface coarse or wearing coarse 

          All the components belong to a typical flexible pavement, whereas rigid pavement 

usually consists of sub grade, sub base and a concrete slab. 
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Fig 2.7: Components of Road 

2.4.1. Sub-grade: 

The finished and compacted surface of earthwork on which a road pavement rests is 

called sub grade or formation. 

The sub grade of a road may be provided on an embankment, in cutting or existing 

ground level depending upon the topography and the finalized formation level. It consists 

of well compacted natural soil brought to the required camber and gradient. The thickness 

and types of pavement structure depend upon the supporting power of the sub grade 

because the entire load of pavement, including the load of traffic transmitted though the 

pavement is ultimately taken up by the sub grade. 

 

Fig 2.8: Sub-grade 
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2.4.2.    Sub-Base: 

A layer of granular material provided in between the sub grade and the base course in a 

road pavement is known as sub-base. 

It is provided as an additional layer when sub grade is of poor quality. It consists of a 

layer comparatively cheaper material like burnt clinker, natural gravel or slag. 

2.4.3.     Base- Course: 

A layer of boulder or bricks provided over the sub base or immediately over the sub 

grade in the absence of sub-base in a road pavement is called base course or soling 

foundation course. 

This course is considered as the most important and major component of road structure 

because this course is to bear the impact of traffic transferred through the wearing course. 

It consists of a stable material like boulders, gravel, one or two layers of well  burnt 

bricks etc. in case of rocky sub grade, this course is not provided. 

2.4.4.     Surface Course or Wearing Course: 

The topmost layer of the road pavement directly exposed to traffic is called wearing 

course or surfacing. 

It many consist of one or more number of layers in case of flexible pavements. A good 

wearing course should be impervious and weather resisting. It should be able to resist 

abrasive action of the traffic. 

2.5.   CROSS  SECTION OF ROAD: 

1. Carriage Way 

2. Formation Width 

3. Right of Way 

4. Road Shoulder 

5. Side Slope 

6. Berm 

7. Boundary Stone 
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8. Building Line  

9. Control Line 

10. Spoil Bank 

11. Borrow Pits 

12. Kerb 

 
 

Fig 2.9: Cross section of Road 
 

2.5.1. Carriage Way: 

The width of pavement way on which vehicles travel is called carriage way or pavement 

width. 

 
Fig 2.10: Carriage Way 
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2.5.2. Formation Width: 

Formation width is top of the high way embankment excluding the side drains. 

 
Fig. 2.11: Formation Width 

 

2.5.3. Right of Way: 

Right of way is the area of land acquired of the road, along its alignment. It is the 

distance between the boundary stones on either side of the road. 

 
Fig 2.12: Right of Way 
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2.5.4. Road Shoulders: 

Shoulders are provide along the road edge to serve as emergency lane for 

vehicles. As per IRC, the minimum width of shoulder should be 2.5mm. 

 
 

Fig. 2.13: Road Shoulders 

2.5.5. Side Slope: 

The slope of earth work in filling or in cutting is called side slope. It imparts stability to 

the earthwork. 

2.5.6. Berm: 

The distance between the road toe and the inner edge or borrow pit is called berm. It 

prevents the erosion of embankment soil. 

2.5.7. Boundary Stone: 

To indicate the boundary of land acquired for road, stones are driven into the ground at 

about 30m distance on either side from the center line of the road. These stones are 

known as boundary stone. 

2.5.8. Side Drain: 

For the drainage of rain water, drains are provided on either side of the road. Normally 

side drains are required for the in cutting. For road in embankment, side drains is not 

necessary.  
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2.5.9. Building Line: 

The distance from the center line of the road on either side, within which construction of 

buildings I not permitted is called building line. 

2.5.10. Control Line: 

At the locations like bank, hospital, factory, theater, etc. on the road, where more people 

gather disturbance to the traffic will be more. 

2.5.11. Spoil Bank: 

The banks constructed from surplus excavated earth on the side of road cutting parallel to 

its alignment, are known as spoil banks. The spoil from soil banks can be used for the 

repair of shoulders. 

2.5.12. Borrow Pits: 

The pits dug along road alignment for using excavated earth in the construction of 

embankment, are known as borrow pits. The small portion of earth left undug in a barrow 

pit to measure depth of excavation is known as dead man. 

 
 

Fig 2.14: Borrow Pit 

2.5.13. Kerb: 

The boundaries between pavement and shoulders or footpaths are known as Kerb. 
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Fig 2.15: Kerb 
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CHAPTER  3 

TASK TAKEN UP IN THE SITE 

3.1 SURVEYING USING TOTAL STATION, AUTO LEVEL OR 

DUMPY LEVEL: 

It is necessary to check the ground levels for a required formation level. To determine the 

required level for laying of flexible pavement by using the instruments Total station and 

auto level or dumpy level. 

3.2 DIGGING OF SOIL 

It is necessary while the ground level is greater than the formation level. The digging soil 

is used for embankment in low levels.  

 

Fig. 3.1: Digging of Soil 

3.3 LEVELLING: 

Levelling is a process of determining the height of one level relative to another. It is used 

in surveying to establish the elevation of a point to a data or to establish a point at a given 

elevation relative to a datum. 



17 
 

3.4 PREPARATION OF SUBGRADE: 

This layer consists if the overall strength and performance of a pavement is dependent not 

only upon its design but also on the load bearing capacity of the sub-grade soil. Thus 

anything that can be done to increase the load bearing capacity of the sub-grade soil will 

most likely improve the pavement load bearing capacity and thus, pavement strength and 

performance. Additionally, greater sub-grade structural capacity can result in thinner and 

more economical pavement structures. Finally, the finished sub-grade should meet 

elevations, grades and slopes specified in the contract plans.  

A sub-grade is defined as a nature soil compacted to withstand the loads above it. The 

sub-grade must be able to support loads transmitted from the pavement structure. This 

load bearing capacity often affected by degree of compaction, moisture content and soil 

type. A sub-grade that can support a high amount of loading without excessive 

deformation is considered good. 

 

 

Fig 3.2: Preparation of Sub grade 
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3.5. PREPARATION OF GRANULAR SUB BASE: 

It may be omitted when there will be only foot traffic on the pavement but it is necessary 

for surfaces used by vehicles. Sub base is often the main load  bearing layer of the 

pavement. Its role is to spread the load evenly over the sub grade. The materials used may 

be either unbound granular, or cement- bound. 

3.6. LAYING OF WET MIX MACADAM: 

Laying and compacting clean, crushed, graded aggregate and granular material, premixed 

with water, to a dense mass on prepared sub grade or existing. 

This layer consists of aggregates used are of the smaller sizes between the 4.75mm to 

20mm sizes and the binder ( stone dust or quarry dust having PI  (plasticity index ) not 

less than 6) are premixed in a batching plant or a mixing machine. Then they are brought 

to the site for over laying and compaction.  

 

Fig 3.3: Laying of Wet Mix Macadam 
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3.7. PRIME COAT: 

Prime coat is a slow setter and it is laid on wet mix macadam for binding nature. 

3.8. TACK COAT: 

It is laid before lying of bituminous macadam and is a rapid setter. 

3.9. PREPARATION OF DENSE GRADED BITUMINOUS 

MACADAM: 

Dense Graded Bituminous Macadam (DBM) is a binder course used for roads with more 

number of heavy commercial vehicles and a close  graded premix material having a 

voids content of 5-10 percent. In order to satisfy design criteria, DBM mix shall consists 

of coarse aggregate, fine aggregate. Performance of bituminous mixes with different 

aggregate Gradations and binder which it is stated determinates of asphalt mixture 

performance are not only based on the properties, but rather by aggregate gradation. 

Potential use of fly ash Base  Geopolymer as aggregate. 

3.10. BITUMINOUS CONCRETE: 

A pavement constructed by spreading two or more layers of crushed stone on a suitable 

base and pouring a bituminous binder on each. Bituminous macadam shall consist of 

mineral aggregate and appropriate binder, mixed in a hot mix plant and laid with a 

mechanized paver. It is an open graded mixture suitable for base course. It is laid in a 

single course or in a multiple layer on a previously prepared base. 
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CHAPTER-4 

INSTRUMENTS USED 

4.1. TOTAL STATION: 

A total station (TS) or total station theodolite (TST) is an electronic/optical instrument 

used for surveying and building construction. It is an electronic transit theodolite 

integrated with electronic distance measurement (EDM) to measure both vertical and 

horizontal angles and the slope distance from the instrument to a particular point, and an 

on-board computer to collect data and perform triangulation calculations 

 

Fig. 4.1: Total Station 
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4.2. AUTO LEVEL: 

A level is an optical instrument used to establish or verify points in the same 

horizontal plane in a process known as levelling, and is used in conjunction with a 

levelling staff, to establish the relative heights levels of objects or marks. It is widely 

used in surveying and construction to measure height differences and to transfer, 

measure, and set heights of known objects or marks 

 

Fig 4.2: Auto Level 
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CHAPTER  5 

EXPERIMENTS  

5.1. GRAIN SIZE ANALYSIS FOR SOIL: 

The standard grain-size analysis test determines the relative proportions of different grain 

sizes as they are distributed among certain size ranges. Grain-size analysis of 

soils containing relatively large particles is accomplished using sieves. The various 

sieve sizes are usually specified and are standardized. 

 

Fig. 5.1 
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5.2. FREE SWELL INDEX OF SOIL: 

Free Swell Index is the increase in volume of a soil, without any external constraints, on 

submergence in water. 

 

Fig. 5.2 
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5.3. ATTERBERG LIMITS TEST: 

The Atterberg Limits test is a laboratory method of experimentally determining the 

Liquid Limit and Plastic Limit. 

 

Fig. 5.3 
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5.4. CALIFORNIA BEARING RATIO TEST: 

The Californian Bearing Ratio test is a penetration test used to evaluate the sub grade 

strength of roads and pavements. The results of these tests are used with the curves to 

determine the thickness of pavement and its component layers. This is the most widely 

used method for the design of flexible pavement. 

 

Fig. 5.4 
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.5. SIEVE ANALYSIS TEST FOR GRANULAR SUB BASE: 

A sieve analysis (or gradation test) is a practice or procedure to assess the particle size 

distribution (also called gradation) of a granular material by allowing the material to pass 

through a series of sieves of progressively smaller mesh size and weighing the amount of 

material that is stopped by each sieve as a fraction of the whole mass. 

The size distribution is often of critical importance to the way the material performs in 

use. A sieve analysis can be performed on any type of non-organic or organic granular 

materials including sands, crushed rock, clays, granite, feldspars, coal, soil, a wide range 

of manufactured powders, grain and seeds, down to a minimum size depending on the 

exact method. Being such a simple technique of particle sizing, it is probably the most 

common. 

 

Fig. 5.5 
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5.6 .GRADATION TEST FOR BITUMINOUS CONCRETE: 

 

Fig.5.6 
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5.7. EXTRACTION AND GRADATION TEST FOR BITUMINOUS 
CONCRETE: 

Bitumen Extraction test is used to determine the amount of bitumen that is actually used 

as binding content in asphaltic pavement or asphaltic concrete recently laid at site. 

 

Fig.5.7 
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5.8     RATE OF SPREAD TEST: 

 

Fig. 5.8 
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CHAPTER  6 

METHODOLOGY 

6.1. THICKNESS OF FLEXIBLE PAVEMENT: 

As per the conditions of the ground and the value of soil bearing capacity is lies between 

the 2-5% we can provide a flexible pavement. Flexible pavement is the suitable for the 

road construction we compared with the rigid pavement. Flexible pavement can be 

designed by the value of soil bearing capacity and the traffic volume of the certain 

number of years. This pavement os laid by the different layers. Those are mentioned 

below. 

1. Embankment layers. 

2. Sub grade.  

3. Granular sub base. 

4. Wet Mix Macadam. 

5. Prime Coat. 

6. Tack Coat. 

7. Dense Graded Bituminous Macadam. 

8. Bituminous Concrete. 

The total thickness of the pavement is 1090mm. 

6.1.1. Embankment layer: 

This layer consists of 5 layer each layer is laid by dumping of soil having the thickness of 

200mm. 

6.1.2. Sub  Grade: 

In this total thickness of sub grade is of 500mm thick. In this layer soil is filled and 

compaction is done by using rollers. The compaction is done till the desired strength is 

reached.  

6.1.3. Granular Sub  base: 

The next layer is granular sub base which is of 200mm thick. In this layer aggregates are 

used. The aggregate base is laid by spreading the material in thin layers and compacting 



31 
 

each layer by rollers. Aggregates used in granular base and sub base applications 

generally consist of sand and gravel, crushed stone or quarry rock. 

6.1.4. Wet Mix Macadam: 

The next layer is wet mix macadam which is of 250mm. aggregates used are of the 

smaller sizes, varies between the 4.75mm to 20mm sizes and the binders (stone dust or 

quarry dust having PI (plasticity index) not less than 6%) are premixed in a batching 

plant or in a mixing machine. Then they are brought to the site for overlaying and 

compaction. The PI (plasticity index) of the binding material is kept low because it 

should be a sound and non plastic material. If the plasticity index is more, thEn there are 

the chances of the swelling and more water retention properties. So this value should be 

kept in mind. 

6.1.5. Prime Coat: 

Prime coat is a slow setter and it is laid on wet mix macadam for a binding nature. 

6.1.6. Tack Coat: 

After this layer a tack coat is laid for rapid settling. This tack coat is nothing but a 

bituminous liquid. This is laid by using tankers. This is like watering the granular sub 

base. 

6.1.7. Dense Bitumen Macadam: 

The next layer is dense bitumen macadam which is of 100mm thick laid in two layers 

50mm each. DBM it is properly designed according to standard design method. DBM 

consists of coarse aggregate, fine aggregate bitumen. 

6.1.8. Bituminous Concrete: 

The last and top most layer of the flexible pavement with a thickness of 40mm. it is the 

mix of hot bitumen and aggregate less than or equal to 10mm. 

As every layer is important in flexible pavement, they are to be designed very carefully 

by following the design standards and to load which it has to withstand. 
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CHAPTER  7 

CONCLUSION 

On the whole, this internship was a useful experience. I have gained new knowledge, 

skills and met many new people. I achieved several of my learning goals, however for 

some the conditions did not permit. I got insight into professional practice. I learned the 

different facets of working within a company. 

The internship was also good to find out what my strengths and weaknesses are. This 

helped me to define what skills and knowledge I have to improve in the coming time. 

However I could perform certain tasks better if I gain more knowledge about them. It 

would also be better if I can present and express myself more confidently. At last this 

internship has given me new insights and motivation to apply for jobs in the 

transportation sector. 
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                                                                                     I 

ABSTRACT 

 The project that we dealt with a residential building constructed by DHALAPATHI 

CONSTRUCTIONS.  

Typical construction consists of G+9 floors. It is a residential building with all the 

amenities like ramp interconnected to all the floors and it has a built up area of 3.65 acres. 

Under the training period, our site engineer given brief introduction about construction of this 

building. Our work is mainly dealing with observation of site execution work of structure 

(columns, beams & slabs etc.). Based on the orientation of floors, they have different built up 

areas, code specifications, quality checking and building bye laws & safety plan are followed 

for every element in the construction. Computerized floor plans, building elevations are 

produced using the various software such as Auto CAD. 
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CHAPTER- 1 

INTRODUCTION 

DHALAPATHI CONSTRUCTIONS G+9 of five blocks of construction started from 

commencement date of 20 May 2019 and still construction going on. Dalapathi Constructions 

is an engineering conglomerate to deliver Civil, Mechanical and Electrical engineering services 

for a wide range of clients including Local, State & Central Government and MNC companies. 

Extended their services to Land and Property developments and allied professional practices. 

Mr.D.V. Nagaraju established a partnership firm by the name and style of M/s. Ratna 

Constructions in the year 1994. He has managed the company in the capacity of Managing 

Partner right from inception and got executed various works and the same is in existence. Due 

to change in the incumbency of the partners another company in the name and style of 

being taken up in the name of M/s. Dalapathi Constructions sister concern of M/s. Ratna 

Constructions under the leadership of Mr. D V Nagaraju. 

1.1 TYPES OF BUILDINGS 

Buildings classified based on occupancy and type of use as 

 1.1.1. Residential Buildings 

1.1.2. Industrial Buildings  

1.1.3. Institutional Buildings  

1.1.4. Educational Buildings 

1.1.1. RESIDENTIAL BUILDINGS: 

In such building sleeping accommodation is provided. It includes the living room, kitchen, 

toilet and bathroom. It may be a single storey building or apartments. 

1.1.2. EDUCATIONAL BUILDINGS: 

These include any building using for school, college, assembly for instruction, education or 

recreation. 
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1.1.3. INSTITUTIONAL BUILDINGS: 

These buildings used for different purpose, such as medical or treatment or care of a person 

suffering from a physical or illness. These building include hospital, sanitaria, jail etc. 

1.1.4 INDUSTRIAL BUILDINGS: 

These are buildings in which products or of all kind of properties are fabricated assembled. 

For example, refineries, gas plant, millet. 

1.2  About Site construction 

A building site is an area of land on which a building or a group of buildings is in the process 

of being built or altered. 

Location of the Site: 

 

KHAZA TOLL PLAZA 

NEAR TOLL GATE,  

GUNTUR. 
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

 2.1 CEMENT: 

A cement is a binder, a substance used for construction that sets, hardens, and adheres to other 

materials to bind them together. Cement is seldom used on its own, but rather to bind sand and 

gravel together. Cement mixed with produces concrete fine aggregate produces mortar for 

masonry or with sand and gravel, produces concrete.  

Density: 3.15 g/cm3 

 

The Bureau of Indian Standards(BIS) has classified OPC in three different grades the 

classification is mainly based on the compressive strength of cement-sand mortar cubes of face 

area 50 cm-. 

These are grades: 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gaining of strength. 

2.2 READY MIX CONCRETE (RMC): 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates were 

used and the slump of concrete is 110mm maintained to pump the concrete at required heights 

by using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are 

used to maintain the work ability of concrete & slump.  
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S No Types Of Concrete Slump Grade of concrete 

1 Concrete For slabs 110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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2.3 REINFORCEMENT: 

          Concrete is a solid mass which is very good in compaction but weak in tension.  It cannot 

take up tensile stresses induced on it, whereas steel is very strong in tension. Combination of 

such concrete & steel can take up both tensile as well as compressive stresses. This combination 

of concrete & steel  

             The various diameters of steel used at my site were 8mm, 10mm, 12mm, 16mm, 20mm, 

25mm.The steel used were TMT steel. 

             There are two common types of reinforcing bars: 

 Mild steel bars C.T.D. (cold twisted deformed) 

 High yield stress deformed bars (H.Y.S.D.) 

 

TERMINOLOGY USED IN REINFORCEMENT 

    2.3.1 STIRRUPS: 

A reinforcement used to resist shear and diagonal tension stresses in a concrete structural 

member or the term stirrups is usually applied to lateral reinforcement in flexural members 

and the term ties to lateral reinforcement in vertical compression members. These are 

provided to keep main reinforcement in position and to avoid bending in main reinforcement. 

 

 

Fig. Stirrups 
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2.3.2 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 

 

 

Structural element Cover to reinforcement (in mm): 

 

Footings 50mm 

Columns 40mm 

Slabs 20mm 

Beams 25mm 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR: 

The power unit may be electrically driven or operated by a petrol engine. Internal vibrators 

shall be kept constantly moving in the concrete and shall be applied at points uniformly placed 

not further apart than the radius over which the vibrator is visibly effective. Change the location 

of vibrator frequently to distribute equally and compacting the concrete throughout the area. 

 

 

 

Fig 3.1 Vibrator 
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The vibration shall be such that the concrete becomes uniformly plastic and there shall be at 

least 200 seconds of vibration per square meter of surface of each layers of concrete, computed 

on the basis of visibly affected radius and taking overlap into consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and also shorter 

distance. The capacity of the bucket should preferably be in multiples of a batch of concrete. 

Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but also for bricks, 

aggregates etc. 

 

Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. Excavator are also called diggers, JCB (a proprietary name, in 

an example of a generic trade mark), mechanical shovels, or 360-degree excavators (sometimes 

abbreviated simply to "360"). Track Excavators are sometimes called "Track-holes" by enology 

to the backhoe. 
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                                                 Fig 3.3Excavator (JCB) 

 3.4 TOWER HOIST: 

 Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

 

                                                    Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and spreading 

mortar, and for rough cutting some kind of brick. Available in a wide range of shapes, sizes 

and thickness of steel with the length of blade from 230 mm to 330 mm. A variety of smaller 

trowel are used repairing old mortar joints and scraping off excess mortar. 

4.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is recommended. It is 

recommended that to use a nylon or Dacron line, stretched between two corners of the wall. A 

mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 90 degrees then 

than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. We 

should make changes. Usually 24"inches square are used for walls. And 12 inches square used 

for doors and windows. 

4.4 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical otherwise 

correction must be done. 

4.5 MEASURING TAPES AND RULES:  

Folding box wood or plastic rules tend to get broken easily and have been largely replaced by 

steel tapes. These also have a limited life as they tend to get full of grit and do not fully retract. 

4.6 SHUTTERING PLATES: 

These plates are present top of the formwork and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners Normally these plates are 
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off two types, they are wooden and steel plates and these two types are used based on the load 

and how much load it need to transverse. Wooden plates are cheaper than steel plates 

4.7 PROP JACKS: 

The props used for steel and wooden form work are specially made to adjust the height of the 

prop as per the requirement. These props can be used to accommodate the variation in the 

height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of prop 

jacks 3m and 4m. 

4.8 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by the means of a 

tower crane. They have a bottom opening to allow concrete to flow out of the bucket when 

in-place. Its capacity is 0.33m3.  
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CHAPTER 5 

QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test. 

 

5.1 CEMENT CONSISTENCY TEST: 

It is consistency which will permit a vi cat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in construction.  

 

5.2 INITIAL & FINAL SETTING TIME: 

Initial Setting Time means time period between water adding to the cement and cement starts 

is added to the cement to the time at which paste has completely lost its plasticity. 

Table 5.2 Approximate setting time of various types of cement 

 

OPC (Ordinary Portland Cement): 

Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In MIS, M20, M25, M30 etc., for example in M25, 

25 refers compressive strength in N/mm². 

 

 

   

 

 

 

 

 

 

 

 

 

 

        Quantity of Concrete in work(m)                        No. of Samples 

                                   1-5                                     1 

                                   6-15                                     2 

                                 16-30                                      3 

                                 31-50                                      4  

                                 >51 4+1 addition sample for each additional of                                    

50 m3 
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CHAPTER 6 

SEQUENCE OF STRUCTURE WORKS 

6.1 FORM WORK: 

Forms/Molds/Shutters are the receptacles in which concrete is placed, so that it will have the 

desired shape when hardened. Once the concrete develops adequate Strength, the forms are 

removed. Forms are generally made of the materials like timber, plywood, steel etc. 

 

Fig 6.1formwork 

6.2 DESIGN: 

The form work should be designed and constructed such that the concrete can be properly 

placed and thoroughly compacted to obtain the required shape, position and levels. 
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Fig 6.2 Concreting for Raft 

 

6.3 COLUMN REINFORCEMENT TYING: 

 

                                             Fig 6.3 column reinforcement tying 

6.4 COLUMN SHUTTERING: 

Compression members are structural elements primarily subjected to axial compressive forces 

and hence, their design is guided by considerations of strength and buckling The dimensions 

of different columns 300X600, 600X600, 800X1200 and 450X450. The Grade of concrete is 

M25 in the construction. Reinforcement is Fe500 in the construction. The clear over for the 

columns is 40 mm. 
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Fig 6.4 Reinforcement & column shuttering 

 

6.5 COLUMN CASTING: 

                                            

Fig 6.5 column reinforcement & shuttering 
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6.6 ROOF, SLAB & BEAM SHUTTERING 

 

 

 

Fig 6.6 Roof, Slab, Beam Shuttering 

 

6.7 BEAM & SLAB REINFORCEMENT: 

 

Fig 6.6 Beam, Slab reinforcement 
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6.8 PLINTH BEAM:  

Clean the top of all piles & level the ground for PCC for pile cap. Use PCC M10 (1:4:8) with 

6" offsets on all sides of pile caps. Check the centering (Alignment, supports, levelling. 

measurements, Beam sizes, room measurements). Check the orientation of the column position 

of columns. Give the supports for reinforcement of columns with plumb. Use pin vibrator for 

beams & footings.M25 used in casting of beam. 

 

 

 

6.9 CASTING AND CONCRETING OF SEPTIC TANK: 

In this project they are constructing 5 blocks named as block A, B, C, D, E, F. This Septic tank 

is common for all blocks. Which is placed besides the block C. M25 grade concrete is used for 

constructing septic tank. 



                                                                                     19 

 

 

6.10 CURING: 

Curing can be defined as keeping the concrete moist and warm enough so that hydration 

of cement can continue. It is the process of maintaining satisfactory moisture content and a 

favorable temperature of concrete during the period immediately after placing. Curing should 

be carried out for 10 days minimum for all cement and concrete works. Better curing gives 

strength without any cost. 

                           

                            Fig 6.9 Curing 
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CONCLUSION 

Under the guidance of Mr. P. Chandu (Sr. Manager - Projects) as a mentor, we have 

got opportunity to understand the technical and managerial aspect of residential housing project. 

 We got to know about the basic & advanced techniques of building construction as well 

as saw the challenges which a civil engineer has to face during construction i.e. labor 

problems, cost management, environmental challenges etc.  

 We cleared our many doubts regarding building construction.  

 The following points are observed things at the internship period of the project. 

 The Project is a multistoried building which has a nine stories. 

 M40 grade of concrete is used for columns, M25 grade of concrete is used for beams, 

M25 grade of concrete is used for slab, M25 grade of concrete is used for STP, M10 

grade of concrete is used for plinth beam - base slab. 

 Design of plan is done by using AUTOCAD software. 

 Two-way slab is laid by considering the long span, short span ratio. 

 Tie bars of 6mm, 8mm dia @230 spacing with main bars dia as 16mm, 18mm, 20mm 

are used. 

 There a chance of rising the challenging problems like segregation, bleeding and honey 

comb. 

 We learned about concrete mixing, handling, placement, and casting. 
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Block C Plan: 
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ABSTRACT 

Roads and  highways are important components of infrastructure for any nation. They help in 

transportation of men and material when required. The project we worked in our internship 

programme is expansion works to turn NH-65 into a four-lane driveway between Vijayawada and 

Machilipatnam of length 64.61 km under the company Dilip Build.Con Limited. At present time, 

Ministry of Road transport and Highways (MORTH) specification for road and bridges works 

2001 edition is used for construction all roads including national highways. During the internship 

we got an opportunity to involve in the Laying of flexible and rigid pavements, Construction of 

flyover and site observation on road construction. From this we are able to know how the 

theoretical concepts are practically implemented through some works like construction of slab for 

underpass, and construction of pre cast girders. 
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1. INTRODUCTION 

1.1About the Company: 

 

 

 

1.1.1 Vision: 

To deliver the best solutions to clients, provide complete transparency to DBL stakeholders and 

broaden activity base by diversifying into other infrastructure disciplines so as to sustain a healthy 

growth rate. 

1.1.2 Mission: 

To create a fair and courteous environment for clients, employees, vendors, as well as the society. 

1.2 Journey of DBL: 

From humble beginnings in 1987 to a road focused ENGINEERING PROCUREMENT 

CONSTRUCTION (EPC) 

for relationships, and a drive to excel in anything they take up. They have upheld the tradition of 

giving their best -centric delivery, execution prowess 

and commitment to innovation have set the stage for the next phase of growth. 

DBL is proud to be recognized by global partners, industry bodies and publications. The company's 

track record in quality has been bolstered by its association with the best globally. The spate of 

awards DBL has received is a testament to its quality work and exceptional industry 

reputation. DBL is thankful to its partners for conferring such high honors on the company and 

being a part of its journey 

Fig 1.1 

Logo of Dilip Build Con LTD 



2 
 

1.2.1 Inspirational leadership 

 

 

 

 

Mr. Dilip Suryavanshi is Chairman & Managing Director at Dilip Buildcon Ltd. He has over 36 

years of experience in the business of construction. He has been a Director of the Company since 

incorporation. Prior to the formation of the Company, he was a sole proprietor of Dilip Builders. 

He was also the President of the Madhya Pradesh Builders Association. Under his leadership, 

Company has achieved various millstones with focus on continuous innovation and relentless 

pursuit of growth and excellence, the company has set its sight on becoming the largest road-

focused EPC player in the country and started pursuing bigger projects across the country. He 

 is 

a first-generation industrialist. 

Fig 1.2 

Chairmen of DBL 
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Mr. Devendra Jain is Executive Director & Chief Executive Officer of the Company. He joined 

Dilip Builders in 1995 as a fresh engineering graduate. His dedication and passion towards 

infrastructure saw him rise through the ranks, along with helping the company scale new heights. 

His capability of project monitoring and controls with remarkable execution has set new 

benchmarks in the industry. Adoption of newer technology and innovative thinking has helped to 

Engineering from Vikram University, Ujjain and has over 21 years of experience in the field of 

construction 

1.2.2 Iconic Projects:  

 

1.2.2.1 Zuari Bridge 

Zuari cable stayed bridge is a high demand project as the existing bridge in Zuari River connecting 

Panjim and Mangalore does not cater to heavy vehicle movements due to its poor condition. 

Construction of the Zuari cable stayed bridge includes building a bridge across the river Zuari on 

NH-17/ NH 66 on Panjim  Mangalore section in the State of Goa. The Zuari cable stayed bridge 

is 640m long with central navigational span of 360m and end span on both sides of 140m. This 

Fig 1.3 

Executive Director of DBL 
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makes the bridge the 2nd longest and widest cable stay bridge in India. A tourist observatory and 

restaurant at the 110m high tower is planned on the bridge. 

Zuari cable stayed bridge has 8 (4+4) lanes with 27m wide dual carriageways and a centre median 

of 10.7m. Bridge deck is of composite structure (steel structure and concrete) with a temporary 

steel walkway connecting both sides of embankments and pylon foundation locations for 

construction logistics. The bridge deck is fabricated at site using high tech robotic welding 

equipment. It is transported by barge into the river, where it is lifted and erected by lifting frames. 

 

1.2.2.2 Mohanpura Major Multipurpose Projects 

The Mohanpura Major Multipurpose project is planned across Newaj River in Rajgarh District of 

M. P. intercepting 3825 km2 of basin area. The project envisages construction of a 47.90 m high 

and 2640 m long composite dam across Newaj River near village Banskhedi in district Rajgarh, 

Madhya Pradesh. 

The total submergence area is 7056 ha of land. The gross and live storage of the project is 539.42 

MCM and 616.27 MCM. The catchment area of the project is 3726 sq. km. Water requirement 

from the dam is assessed as 352.834 MCM for irrigation, 20 MCM for drinking water and 60 

MCM for industrial use. 

 

1.2.2.3 Vijayawada - Machilipatnam 

Awarded by the NHAI in 2016 to DBL, Vijayawada - Machilipatnam is an EPC project for 

constructing a 64.61 km 4 lane highway. The project value is INR 740 cr and is scheduled to be 

completed in 2018.  

 

 

1.2.3 Strengths: 
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1.2.3.1 Commitment: 

For more than two decades, DBL has shown passionate commitment to support a culture of safety, 

environmental sustainability and a high-quality execution. Their will to deliver only the best to all 

their stakeholders, drives everything they do 

1.2.3.2 Workforce: 

With over 27,000 employees in-house, DBL is the largest employer in the Indian EPC sector. They 

hire and train employees and give them retainment benefits, in-turn, the employees take ownership 

of their work and execute it to perfection. 

1.2.3.3Quality 

The quality DBL delivers, speaks its stories at lengths. Each of their projects go through multiple 

quality checks to ensure  

1.2.3.3 Innovation 

and using old technology in new ways. This openness has set them apart in the industry. 

 

1.2.4 Awards & Reorganization: 

DBL is proud to be recognized by global partners, industry bodies and publications. The 

spate of awards DBL has received is a testament to its quality work and exceptional industry 

reputation. DBL is thankful to its partners for conferring such high honors of the company and 

being a part of its journey. 

 

 

1.3 About the Internship Project : 
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1. Road widening of NH-65 (Vijayawada Machilipatnam) 

2. Construction of Benz circle flyover  

1. Type of work: Road widening of NH-65 (Vijayawada Machilipatnam) at chainage of 24.625. 

Awarding Body: 

NHAI 

Length: 

64.61 KM 

Lane Type: 

4 

Status: 

The ongoing expansion works to turn NH-65 into a four-lane driveway between Vijayawada 

and Machilipatnam has picked up momentum, with the company executing the project 

deploying adequate men and machinery to complete the task as soon as possible.  Expansion 

works of the road that stretches up to a length of 64.61 km between Vijayawada and 

Machilipatnam began in November 2016 and the task was entrusted to Dilip Buildcon Ltd under 

in the EPC mode. The works were taken up at an estimated cost of 1,462 crore, of which 740 

crore was sanctioned for civil works. The deadline of the project is October 2018.  

This highway, once completed, will benefit the people of Krishna district, as it will establish a 

road connection with Machilipatnam, where the State government wants to develop a port. It 

will also provide an easy way to the residents of Vijayawada, who want to visit the Manginapudi 

beach, which is proposed to be developed into a tourist destination by the State government in 

the coming months.  

Moreover, farmers and traders of Machilipatnam and surrounding areas will be able to smoothly 

transport essential commodities to Vijayawada, without getting stuck in traffic jams.  Another 

advantage of the expanded highway, sources said, will be reduction in road accident 

cases.Under the current phase of the work, the road will be widened from kankipadu to vuyyuru, 
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covering a distance of 11.3 km. The road between Kankipadu to Tadepalli Centre has already 

been developed into a four-lane one.  

If all goes according to the work schedule, a traveller from the city will reach Machilipatnam 

within one hour and fifteen minutes, thereby saving not only fuel but also 45 valuable minutes 

officials say. -Tadigadapa, Tadigadapa-

Kankipadu stretches have been completed. Land acquisition had become a major hurdle when 

the project commenced. Discussions are on with district administration and landowners about 

representative of Dilip Buildcon Ltd. 

Completion of the project will make travel between Vijayawada and Machilipatnam faster and 

safer. It will also provide an easy way to the residents of Vijayawada, who want to visit the 

Manginapudi beach, which is proposed to be developed into a tourist destination 

Farmers of Machilipatnam will be able to transport essential commodities to Vijayawada, 

without getting stuck in traffic jams. 

 

2.Type of Work: Construction of Benz circle flyover  

 

Awarding Body: 

NHAI 

Length: 

1.6 KM 

Lane Type: 

3 

Status: Finally, the work on the Benz Circle flyover will be kick-started with a bhoomi pooja on 

Monday by Vijayawada MP Kesineni Srinivas and others. In fact, Union Surface Transport 

Minister Nitin Gadkari had laid the foundation stone for the same in December 2015. 

The National Highways Authority of India (NHAI) has taken up the project as part of the four-

laning of the Vijayawada-Machilipatnam road under the national highways programme estimated 
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to cost Rs. 1,462 crore. The flyover is estimated to cost Rs. 515 crore, said NHAI authorities when 

Mr. Gadkari laid the stone. 

Dilip Buildcon, a Madhya Pradesh-based construction firm, is building the 618-metre-long 

structure from Benz Circle to the Nirmala Convent junction while separate bids for the sanctioned 

extension of the bridge by 820 meters to the Ramesh Hospitals centre will be called by June 15. 

The length of the bridge will be 1.48 km. 

The first phase  from Jyothi Mahal to Nirmala Convent  comprises two bridges of three-lane 

width, while the length of each bridge is 618 metres. Though as per contract, the work has to be 

completed by November 2018, the government has set August 15, 2018 as deadline. The 

barricading work on the right side pier had already been completed. 

The 1.6 km-flyover starts at the Ramesh Hospitals/Gurunanak Colony junction and ends near the 

Skew Bridge. The designs specify that two separate bridges comprising four lanes will be 

constructed, in addition to the existing four-lane national highway. Regular city traffic will use the 

existing road and heavy vehicles will be diverted through the flyover, which will join the NH at 

the Skew Bridge junction. 

Earlier, only the Benz Circle and Nirmala Convent Junctions were covered under the proposed 

flyover. The Central government 

Ramesh Hospital junction citing that a bypass would be constructed as part of the Vijayawada-

Gundugolanu section of the National Highway (NH) 16. The Ministry argued that the truck traffic 

would shift to bypass and congestion on the stretch from Benz Circle to Ramesh Hospitals would 

be reduced 

 

 

                                              

                                                              

 

 

2. Task Taken up 

     2.1 In Road widening of NH-65 (Vijayawada Machilipatnam)9 
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         2.1.1Surveying using Auto Level 

         2.1.2 Digging of soil and laying of pcc for reinforced earth wall panels 

         2.1.3 Casting of slab for under pass 

         2.1.4 Laying of flexible pavement 

         2.1.5 Laying of Rigid Pavement           

 

2.1.1 Surveying is done by Auto Level:   

Taken the levels at particular area for laying of plane cement concrete (PCC) with the 

help of standard chainage values. 

 

2.1.2 Digging of soil and Laying of plane cement concrete for retaining walls: 

  

By digging of soil first the plain cement concrete is laid by after checking the ground levels 

by the help of auto level instrument with respect to the bench mark of the particular area or place 

given in the chainage.  

 

2.1.3Casting of slab for under pass:   

An underpass, or subway, is a tunnel containing a road or pedestrian passageway running 

underneath a road or railway. Underpasses can also be constructed to allow wildlife to pass safely 

under a transport corridor. 

Coming to our project (Vijayawada-Machilipatnam) the under pass is constructed at in-situ. It will 

take 30-40 days to complete the construction of under pass.M35 grade of concrete is used in laying 

of slab for under pass. 

Based on highest of underpass they are classified as follows   

Less than 6 m is comes under light vehicle under pass. 

Greater than 6 m is comes under heavy vehicle under pass. 

2.1.4 Laying of flexible pavement: 
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             As per  the conditions of the ground and the value of soil bearing capacity is lies between 

the 2-5% we can provide a flexible pavement. Flexible pavement is the suitable for the road 

construction we compared with the rigid pavement. Flexible pavement can be  designed by the 

value of soil bearing capacity and the tarffic volume of the certain number of years.This pavement 

is laid by the different layers. Those are mentioned below: 

             1. Embankment layers 

             2. Sub Grade 

             3. Granular Sub Base. 

             5. Wet Mix Macadam  

             6. Dense Graded Bituminous Macadam. 

             7. Bituminous Macadam. 

 

2.1.4.1 Embankment Layer:  

               This layer consists of 5 layers each layer is laid by dumping of soil having the thickness 

of 200 mm. 

 

2.1.4.2 Sub Grade :   

               This layer consists the overall strength and performance of a pavement is dependent not 

only upon its design but also on the load-bearing capacity of the sub grade soil. Thus anything that 

can be done to increase the load-bearing capacity of the sub grade soil will most likely improve 

the pavement load-bearing capacity and thus, pavement strength and performance. Additionally, 

greater sub grade structural capacity can result in thinner and more economical pavement 

structures. Finally, the finished sub grade should meet elevations, grades and slopes specified in 

the contract plans. 

 

                 A Sub Grade is defined as a native soil compacted to with stand the loads above it. The 

sub grade must be able to support loads transmitted from the pavement structure. This load bearing 

capacity is often affected by degree of compaction, moisture content, and soil type. A sub grade 

that can support a high amount of loading without excessive deformation is considered good. 
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2.1.4.3 Granular Sub Base:  

               It may be omitted when there will be only foot traffic on the pavement but it is necessary 

for surfaces used by vehicles. Sub base is often the main load-bearing layer of the pavement. Its 

role is to spread the load evenly over the sub grade. The materials used may be either unbound 

granular, or cement-bound. 

 

2.1.4.4 Wet Mix Macadam :  

              Laying and compacting clean, crushed, graded aggregate and granular material, premixed 

with water, to a dense mass on prepared sub-grade or existing. 

 

               This layer consists of aggregates used are of the smaller sizes between the 4.75 mm to 20 

mm sizes and the binder (stone dust or quarry dust having PI( Plasticity  Index) not less than 6%) 

are premixed in a batching plant or in a mixing machine. Then they are brought to the site for 

overlaying and compaction. 

 

2.1.4.5 Dense Graded Bituminous Macadam:  

                Dense Graded Bituminous Macadam (DBM) is a binder course used for roads with more 

number of heavy commercial vehicles and a close-graded premix material having a voids content 

of 5-10 percent. In order to satisfy design criteria, DBM mix shall consists of Coarse Aggregate, 

Fine Aggregate. Performance of Bituminous mixes with different aggregate Gradations and 

Binders which it is stated that the determinants of asphalt mixture performance are not only based 

on the properties, but rather by aggregate gradation. Potential use of Fly Ash Base - Geopolymer 

as aggregate. 

  

2.1.4.6 Bituminous Macadam:  

                A pavement constructed by spreading two or more layers of crushed stone on a suitable 

base and pouring a bituminous binder on each. Bituminous Macadam shall consists of mineral 

aggregate and appropriate binder, mixed in a hot mix plant and laid with a mechanized paver. It is 

an open graded mixture suitable for base course. It is laid in a single course or in a multiple layers 

on a previously prepared base. 
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2.1.5  Laying of Rigid Pavement:  

2.1.5.1 Materials: 

Samples of materials proposed to be used and their test results have to be received at least 

14 days before their proposed use. If the samples comply with the Specification the Engineer 

should give his agreement for the Contractor to proceed with test mixes and trials.  

Full material requirements are given within the Specification for cement, water, and 

aggregates. However, the following site requirements should be noted 

Bagged or bulk cement which has partially set or which contains lumps of caked cement 

must be rejected. The use of cement reclaimed from discarded or used bags is not permitted. Any 

cement stored for a long time needs to be tested before its use. 

deteriorates the use of this source of water must be stopped. Admixtures are only allowed with the 

written approval of the Engineer.  

The coarse aggregate (that larger than 5 mm), with the exception of blinding concrete, must 

consist of hard durable crushed or broken rock. This should be clean, free from dust and contain 

no vegetable matter and should not appear particularly flaky or elongated (see Figure 7).  

The fine aggregate (that smaller than 5mm) should consist of either natural sand or fine 

aggregates. Crushed materials from different sources of supply must not be mixed or stored in the 

same pile, unless this has been approved. 

The grading and quality of the aggregates need to be checked throughout the works. 

Samples of the materials brought to site should be taken regularly and tested to ensure that the 

materials continue to meet those specified.  

Reinforcement needs to be handled and stored to ensure it does not become bent out of the 

desired shape. When it is placed in the works it should be free from dirt, oil, grease, paint and loose 

or thick rust. 
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2.1.5.2 Trial Mixes for Concrete: 

After the cement and aggregates have been approved the Contractor must carry out trial 

mixes. These must be made in the design proportions to prove and establish the workability, 

strength and water/cement ratio of the concrete. The concrete should be made in full scale trials 

using the same type of plant and equipment, which will be used for the Works. 

Concrete cubes or cylinders should be taken and these should be crushed after 28 days to 

ensure the concrete has reached the required strength. The Contractor is required to submit all the 

relevant information to the Engineer who will approve the mix if he is satisfied.  

Thereafter no changes in any of the materials or the mix proportions are allowed. If any 

changes occur on site the Contractor must be informed immediately as must also the Engineer who 

may require further trial mixes to be undertaken. Until the trial mix for a particular concrete class 

have been approved, no concrete of that class may be placed in the Works. 

 

2.1.5.3 Construction Methods:   

The Contractor must maintain an adequate number of trained and experienced supervisors 

at the Site to control the work. A layer of 75mm thickness blinding concrete must be provided for 

all concrete structures. This should be placed on a single layer brick flat soling laid directly on the 

prepared soil. Reinforcement bars require to be cut and bent cold to the dimensions on the 

drawings. The method and the equipment the contractor intends to use to bend reinforcement, 

needs to be inspected and, if acceptable, approved. Welding of reinforcing steel is not normally 

accepted and should only occur after specific authorisation is given. Cover blocks are required to 

ensure that the reinforcement is correctly positioned, as the use of any small stones or wood blocks 

within the forms is not allowed. Cover blocks should be precast 50mm x 50mm blocks, to ensure 

50mm cover or 75mm x 75mm blocks when the concrete works are below finished ground level; 

unless otherwise indicated on the contract drawings. The maximum size of aggregate should be 

6mm and a mix proportion of one part of cement to 2 parts of sand by weight should be used. Wire 

requires to be cast into the blocks so that they can be tied to the reinforcement. The blocks should 

also be fixed so that they will not overturn when the concrete is placed. 
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Changes in sizes of reinforcement bars to that shown on the drawings are only permitted if 

specific authorization is given. If bars are substituted they must have a cross sectional area equal, 

or greater to, the design area. If the Contractor wishes to use more splices than are indicated and/or 

necessary, the Contractor must furnish Working Drawings for approval. Any such changes of 

reinforcement that occur will not result in any extra payments to the Contractor. At least 24 hours 

before any concrete pour the Contractor needs to inform site staff of the proposed pour in writing. 

At this stage, before the concrete pour can proceed, the following require to be checked 

 Whether the reinforcement is placed, supported and secured at the locations shown on the 

Drawings. 

 Whether the inside of the form is thoroughly clean and there is no debris. 

 Whether the forms are rigid enough to maintain the concrete in position and any voids/gaps 

are filled. 

 Whether the forms are of an appropriate material to produce an acceptable finish.  

 Whether all the materials required are on site for the completion of the concrete pour 

(unless concrete manufactured elsewhere).  

 Whether there are sufficient vibrators and mixers on site, which are all in working condition  

If any items above are not ready the contractor should be informed of the measures which 

must be taken before the concrete pour can proceed. Once all the conditions are satisfied then 

approval for the concrete pour to proceed can be given. 

The correct volume of materials (cement, aggregates and water) to comply with the approved 

job mix must be used for each batch of concrete. The usual method of controlling the quantity 

added is to construct measuring boxes, or other types of containers, which will provide the 

appropriate volume of materials for one bag of cement. Concrete must reach its final position in 

the forms within 20 minutes of mixing. 

The concrete must be placed in a manner, which avoids materials separating, and which ensures 

there is no movement of the reinforcement within the forms. When the concrete is placed it requires 

to be thoroughly compacted by mechanical vibration. The vibrators need to work the concrete 

around the reinforcement and into the corners and angles of the forms. The vibrators must be 

inserted and withdrawn from the concrete slowly at the point the concrete is deposited. Sufficient 

working vibrators must be used to compact all the concrete immediately it is placed in the forms. 



15 
 

A working vibrator will visibly affect recently placed concrete at least 450 mm from where the 

vibrator is located. However, vibrators should not be used to move concrete around the forms; in 

this case spades should be used. The vibration should last long enough to thoroughly compact the 

concrete, but should not continue so as to cause segregation. Any grout loss from the forms should 

be immediately stopped. At least one slump test for every 25m³ of concrete placed should be 

carried out. 

Normally, unless a different value is indicated on the drawings or in the documents, the slump 

should not be greater than 75mm. Examples of slump test results are given in Figure 10. A 

minimum of 3 concrete cubes or cylinders shoul

concrete pours these should be taken for every 15m³ of concrete placed. When samples of concrete 

are taken the slump of the concrete also needs to be measured. 

   

2.2 Construction of Benz circle flyover  

   2.2.1 Casting of Girders 

         2.2.2 Pouring of concrete in piles 

2.2.1 Pouring of concrete in piles:    

 In modern civil engineering, piles of timber, steel, or concrete are driven into the ground 

to support a structure; bridge piers may be supported on groups of large-diameter piles. On unstable 

soils, piles are indispensable building supports and may also be used on stable ground when 

exceptionally large structural loads are involved. Piles are driven into the ground by pile drivers, 

machines consisting usually of a high frame with appliances for raising and dropping a pile 

hammer or for supporting and guiding a stream or air hammer. 

 

Coming to our project (Benz circle flyover) 

There are two groups of driven piles 

 Driven in situ: Either with a permanent concrete or steel casing, or with temporary casing. 

 Preformed: Prefabricated off-site from timber, concrete or steel. 
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2.2.2 Casting of Girders:   

A Girder is a support beam used in construction. It is main horizontal support of a 

structure which supports smaller beams. The main common shapes of girders are plate girders 

and box girders. A bridge consists of three parts (a) the foundation (abutments and piers)     (b) 

the superstructure (girder truss or arch)     (c) deck portion. 

 

Now in our project (Benz circle flyover) casting of girders was takes place. There is a                

need of exactly 258 girders to complete this project. 

 

 

 

 

 

 

 

 

 

 

 

 

3. Methodologies 

Surveying: 

               level checks are done at some particular area for laying of plain cement concrete (PCC) 

by having the standard chainage values. The levels are checked by using the instrument Auto 

Level. 
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.  

 

 

 

 

 

 

 

 

Casting of girders: 

1. Laying of PCC for Girder: PCC is laid on the ground surface  before the casting of the 

girder. 

 

 

Surveying is done 

Fig 3.1 

Auto Level instrument 

Fig 3.2 

Surveying is done by Auto Level
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2. Bar bending and Reinforcement for Girder casting: putting of reinforcement for the casting of 

the girders. 

Fig 3.3 

Laying of PCC for Girder 
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Fig 3.4 

Reinforcement for casting of Girders 

Fig 3.5 

Placing of Reinforcement for casting of Girders 
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3. Pouring of concrete in the girders: Pouring of concrete into the girders is done with the help of 

Concrete Boom Pressure machine.   

 

 

 

 

 

 

 

Fig 3.6 

Concrete Boom Pressure Machine  

Fig 3.7 

Pouring of Concrete in Girders 
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4. Images of Pre casted girders: these are the images of pre casted girders that are casting for Benz 

circle fly over. 

 

 

 

 

 

Fig 3.8 

Images of Pre Casted Girders (Front View) 

Fig 3.9 

Images of Pre Casted Girders (Side View) 
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Under pass slab construction: 

1.Putting of reinforcement for under pass: putting of reinforcement for underpass  construction 

which was located at Gandigunta. 

Fig 3.10 

Side Views of Pre Casted Girders 
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3.  Placing of Shuttering for underpass before concreting work  

 

 

 

2. Pouring of concrete for underpass slab construction: concrete is pouring with the help of 

concrete boom preassure machine. 

Fig 3.11 

Placing of Reinforcement for Under Pass Slab Construction 

Fig 3.12 

Shuttering for Under Pass 
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4. Laying of flexible pavement: The laying o flexible pavement is done by using this machine.  

 

 

 

5. Laying of Rigid Pavement: The laying of rigid pavement is done by using the materials like 

cement, coarse aggregate, fine aggregate, water.   

Fig 3.13 

Pouring of Concrete for Under pass Slab Construction 

Fig 3.14 

Laying of Flexible Pavement 
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6. Construction of pile work for flyover: 

Fig 3.15 

Laying of C.C Road 

Fig 3.16 

laying 125 micron polythene cover 
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1. Pouring of concrete in piles for construction of piers and abutments for construction of  

flyover that was located at Benz Circle. 

 
 

 

2. Digging of soil is done for pile capping: For pile cap construction the extended portion of piles 

is removed by breaking the concrete. Then reinforcement for pile caping is provided and 

concreting and compaction is done consequently. 

 

 

 

3. Placing the reinforcement for pile cap after de-concreting in piles. 

Fig 3.17 

Pouring of concrete in piles 

Fig 3.18 

Removing of Concrete for Pile Capping 
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4. Placing the centering and shuttering for construction of abutments after the construction of 

Abutments. 

 

 

 

Fig 3.19 

Pile Capping 

Fig 3.20 

Centering and Shuttering for Abutments 
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5. Placing of reinforcement for construction of Abtment. 

 

 

 

 

                                           

 

 

 

 

 

7.  Digging of soil and Laying of plane cement concrete for retaining walls: 

Fig 3.21 

Placing of Reinforcement for Abutment Construction 
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By digging of soil first the plain cement concrete is laid by after checking the ground levels by the 

help of auto level instrument with respect to the bench mark of the particular area or place given 

in the chainage.  
 

  

  Fig 3.22 

Digging of soil 

Fig 3.23 

 Compacting the Soil For Laying PCC 
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4.  

1. Delayed due to seepage of drainage water (3 days). 

2. Work delayed due to some local issues like land acquisition (2 days). 

3. Delayed due to scaffolding issues for under pass construction (1 day).  
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                                                 5. Conclusion 

Due to this internship program we are able to know how the theoretical concepts are practically 

implemented through some works like construction of slab for underpass, and construction of pre 

cast girders. 

We learn that implementing design in the field is not that easy because we gone through 

problems like 

1. Delayed due to seepage of drainage water. 

2. Work delayed due to some local issues like land acquisition. 

3. Delayed due to scaffolding issues for under pass construction. 
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ABSTRACT 

The high growth of traffic will increase the movement and use of traffic infrastructure. 

So there is a necessity to develop the road infrastructure as there is high traffic flow 

between the cities. The highways are more vulnerable to damage so they are to 

monitored often and maintain neatly 

 
The highways act as main infrastructure to the country. If they are not maintained 

properly the vehicles are more prone to accidents, as the minimum speed over  

highways are high small undulations over road can also lead to major accidents and 

there is a necessity to maintain them neatly 

 
The maintenance work also has many challenges like traffic flow control testing over 

highway and repair works as the traffic flow is increasing regularly the highways help 

nation to develop infrastructure and also help in maintaining good transport facility the 

highways are to be maintained clean and also people use highway facility for many 

purpose like transport goods transfer and also for fast access between cities. The 

objective of present study is to operate and maintain national highway for better use of 

public 
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CHAPTER  1 

 
INTRODUCTION: 

Aarvee Associates is a premier, ISO 9001:2008 certified multi-disciplinary 

engineering consulting company, established in 1989 and based at Hyderabad in India. 

We have a pan-India presence, with branch offices in New Delhi, Ahmadabad and 

Bhubaneswar, and project offices in all the major states across the country. We also have 

a wholly-owned Australian subsidiary, Aarvee Associates Pty Ltd, based at Brisbane, 

Queensland. 

In addition to over 1,500 successful assignments in India, we have carried out projects in 

Australia, Bangladesh, Ethiopia, Gabon, Mozambique, Nigeria, South Africa, Sri Lanka, 

and Uganda. We have worked on projects funded by various international agencies 

including the World Bank, the Asian Development Bank (ADB), the Department for 

International Development (DFID), and Japan International Cooperation Agency (JICA). 

We have won several national and international awards for our work, including the CIDC 

Vishwakarma Award (2012) for the Best Professionally Managed Company in India, in 

 

With over 2,500 highly qualified and experienced staff, our expertise spans all the major 

civil engineering disciplines and infrastructure sectors. We also have a full-fledged 

material investigation laboratory and excellent in-house survey capabilities, both of 

which add considerable value to our work. 

With a single-minded focus on exceeding client expectations, our work is characterized 

by unwavering commitment, utmost reliability, exceptional quality, and on-time delivery. 

We started our operations in Australia with the Concept Design of Carmichael Rail Pty 

Ltd in 2011. From this humble beginning Aarvee Associates Pty Ltd has delivered close 

to 22 Projects in span of 6 years in field of Road and Railway Engineering. Drawing on 

the rich experience of our parent company, our unique delivery model involves using 

highly skilled and reputable resources in Australia with high skilled and quality design 

house of our parent company. Over the past 6 years we have perfected this delivery 
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model which has been highly valued by our clientele for its time-bound, reliable, high 

quality and cost-effective offering. 

1.1 OUR SECTORS 

1. Highways and bridges 

2. Railways and metro 

3. Water resource and irrigation 

4. Environment and water supply 

5. Architecture and building 

6. Urban plan 

7. Urban design 

8. Port 

9. Power 

1.2 EMPANELMENT 

We are empanelled with the following government and other agencies 

 16 Zones of Indian Railways 

 Konkan Railway Corporation Ltd. (KRCL) 

 Rail Vikas Nigam Limited (RVNL) 

 Dedicated Freight Corridor Corporation of India (DFCCIL) 

 National Thermal Power Corporation Ltd. (NTPC) 

 Irrigation & CAD Department (I & CAD), Andhra Pradesh 

 Tamil Nadu Urban Infrastructure Financial Services (TNUIFSL) Ltd 

1.3 KEY PROJECTS 

 Extra Dosed Bridge across River Narmada 

 Gomati  Chauraha  Udaipur Section of NH  8 

 Package NH-7/ AP-8 

 Palanpur Swaroopganj Section of NH -14 
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1.4 HIGHWAYS & BRIDGES SECTOR OF ARVEE ASSOCIATES 
 

A modern and efficient road network is an  

infrastructure, and an important prerequisite for sustained economic growth. Over the 

past few years, India has been making great strides in improving its highway 

infrastructure, and we have been a part of this transformative process from its very 

beginning. 

In the last twenty years, we have provided consultancy services in more than 150 

highways projects with a total road length of over 20,000 km. Our projects in this sector 

include feasibility studies, detailed designs and project reports, and project management 

services for expressways, national/state highways, and dedicated service corridors. 

1.5 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

 Topographic Surveys 

 Traffic Surveys & Axle Load Spectrum Studies 

 Traffic Demand Forecasting & Capacity Analysis 

 Pavement Condition Studies & Overlay Designs 

 Flexible and Rigid Pavement Design 

 Hydrological and Drainage Studies 

 Highway Geometric Design 

 Design of Culverts, Bridges and Protection Works 

 Study of Options and Value Engineering 

 Detailed Costing and Quantity Estimation 

1.6 CONSTRUCTION SUPERVISION 

 Design Review 

 Quality Assurance 
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CHAPTER-2 

IMPORTANCE OF INDIAN ROADWAYS AND THEIR 

IMPORTANCE 

Roads have been existing in India for the last 5000 years. In early stages of Indian 

history, Ashoka and Chandragupta made efforts to construct roads. But the real progress 

was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of the 

present trunk routes follow the Mughal routes. These routes were essential for 

strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to Kolkata. 

It was named as Grand Trunk (G.T.) Road and joined Amritsar with Kolkata after 

 

2.1 IMPORTANCE OF ROADS: 

1. Roads play a very important role in the transportation of goods and passengers for 

short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, factories and 

markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. As such, 

roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, railways 

cannot collect sufficient produce to make their operation possible. 

2.2 GROWTH AND DEVOLOPMENT: 

Road transport in modern sense i.e. vehicles driven by internal combustion engines using 

petrol or diesel as fuel was practically negligible in India before World War II. Following 

plans have been drawn to develop roadways in India. 
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2.2.1. Nagpur Plan 

First serious attempt to develop roadways was made in 1943 when Nagpur Plan was 

drawn. This plan envisaged increasing of the kilometreage of major roads to 1, 96,800 

km and of other roads to 3, 32,800 km by 1953. The highlight of the plan was that no 

village in a developed agricultural region should be more than 8 km from a major road or 

3 km away from any other road while the average distance of villages from a major road 

should be less than 3.2 km. 

2.2.2. Twenty Year Plan 

After achieving the objectives of the Nagpur Plan, another plan known as Twenty Year 

Road Plan was drawn in 1961. It aimed at increasing the road length from 6.56 lakh km 

to 10.60 lakh km and the density to 32 km of road per 100 sq km by 1981. 

 
The other objectives of the Twenty Year Road Plan were (i) to bring every village in a 

developed agricultural area within 6.4 km of a metalled road and 2.4 km of any other 

road, (ii) to bring every village in a semi-developed area within 12.8 km of a metalled 

road and (iii) to bring every village in an undeveloped and uncultivated area within 19.2 

km of a metalled road and 8 km of any other road. 

 
The Rural Development Plan includes construction of rural roads under Minimum Needs 

Programme (MNP), Rural Landless Employment Guarantee Programme (RLEGP), 

Jawahar Rojgar Yojana (JRY) and Command Area Development (CAD) programmes to 

connect all villages having a population of 1,500 or more with all weather roads and 

those having less than 1,500 population with a link road. 
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TYPES OF ROADS: 

CHAPTER-3 

The main significance of the Nagpur Plan lies in the fact that it classified roads into four 

categories on the functional basis. 

(i) National Highways 

(ii) State Highways 

(iii) District Roads and 

(iv) Village Roads 

A brief description of each category is given as under 

3.1. NATIONAL HIGHWAYS: 

The main roads which are constructed and maintained by the Central Public Works 

Department (CPWD) are known as the National Highways. These roads are meant for 

inter-state and strategic defense movements and connect the state capitals, big cities, 

important ports, big railway junctions and link up with border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 km in 

1991 and 49,585 km in 1999. Currently, the total length of the National Highways in 

India is 65,569 kilometers. National Highways form the lifeline of road transport and 

constitute the framework of road system in India. Although the percentage share of the 

National Highways to the total road length has decreased considerably from 4.95 per cent 

in 1951 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking important 

places to one another. The historically important Sher Shah Sun Marg is known as 

National Highway It National Highway 7 is the longest one which links Varanasi with 

Kanyakumari via Jabalpur, Nagpur, Hyderabad, Bangalore and Madurai. It traverses a 

distance of 2,325 km. National Highway 5 and 17 run along the eastern and western 

coasts respectively. National Highway 15 represents the border road in Rajasthan desert 

and runs through Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab 

shows the important national highways. 
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Fig 3.1 National Highway 
 

In order to give a boost to the economic development of the country, the Government has 

embarked upon a massive National Highways Development Project (NHDP) in the 

country. This is perhaps one of the largest programme of road development ever taken in 

any country with shortest time span for completion. It is being implemented by the 

National Highways Authority of India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive programme of 

road building in the country. Launched on January 2, 1999, this is perhaps one of the 

largest programme of road development ever taken up in the country. The project is being 

implemented by National Highways Authority of India (NHAI). NHDP has following 

two components. 

3.2 STATE HIGHWAY 

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. The state 

highways are usually roads that link important cities, towns and district 

headquarters within the state and connect them with National Highways or state 

highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. As of 

31 March 2016, Maharashtra has the largest share in the total length of SH roads 

(22.14%), followed by Karnataka (11.11%), Gujarat (9.76%), Rajasthan (8.62%) 

and Tamil Nadu (6.67%). 
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  Bharatmala a centrally-sponsored and funded road  and  highways  project  of  

the Government of India with a target of constructing 83,677 km (51,994 mi) of 

new highways has been started in 2018. Phase I of the Bharatmala project 

involves the construction of 34,800 km of highways (including the remaining 

projects under NHDP) at an estimated cost of 5.35lakh crore (US$75 billion)  

by 2021 22. 

 

 

 
3.3. DISTRICT ROADS 

Fig 3.2 State Highway 

 Roads are classified by the State PWD. The roads other than National Highways 

and State Highways are the District Roads. 

 District roads are limited to a particular District only. Among them are roads that 

connect two or more Tahsils to District HQ, these are Major District Roads. The 

rest are ' Other District Roads 

 District roads connect between two districts 
 

Fig 3.3 District Road 
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CHAPTER-4 

ABOUT THE PROJECT 

 The  project  is  about  operation  and  maintenance  of  national  highway from 

Vijayawada to chilakaluripet (NH-5) (NEW NH-16) from 355+000 to 434+150 

 The main work is to check and maintain the highway properly and its surface 

leveled 

 The surface of highway is divided and checked for undulations with 5th wheel 

bump integrator 

 The bump integrator is attached to a vehicle and moved over the road and 

checked for undulations 

 If any undulations are found the top surface of the road is removed and filled  

with bitumen 

 The project is to check and maintain the highway from Vijayawada to 

chilakaluripet 

 The undulations over the road are refilled with bitumen 

4.1 TYPES OF ROADS BASED ON MATERIALS 

 Earthen roads 

 Gravel roads 

 Murum roads 

 Kankar roads 

 WBM roads 

 Bituminous roads 

 Concrete roads 

4.1.1 Bituminous Road 

A bituminous road is an asphalt concrete road, although it is rarely called a bituminous 

road where I come from. Bitumen is by definition any of various natural substances, such 

as asphalt, consisting of mainly hydrocarbons. Asphalt is different from asphalt concrete. 



10  

 
 

Fig 4.1 Layers of Bituminous Road 

Asphalt bitumen is a binding organic material made from the by-products of refined 

crude oil. It is used in road construction because it is easy to produce, reusable, non-toxic, 

and a strong binder. 

Bitumen is used in road construction due to various properties and advantages it has over 

other pavement construction materials. Bitumen gain certain unique properties that are 

inbuilt in it during its manufacture. The bitumen as a raw material in flexible road 

construction and bitumen as a mix (composing other materials i.e. aggregates/ pozzolans) 

serves certain advantages, that prompt to use bitumen widely in road construction. 

Bitumen is a by-product of crude oil distillation process. Crude oil itself is a composition 

of hydrocarbons. The primary products that are available are the petrol, diesel, high 

octane fuels and gasoline. 

When these fuels are refined from the crude oil, the bitumen is left behind. Further 

treatment of by-product, to make it free from impurities gives pure bitumen. 

4.1.2 Use of Bitumen in Flexible Road Construction 

The reason behind the significant application of bitumen in flexible pavements is 

explained below: 

1. Production of Bitumen is Economical 

Bitumen is a by-product of crude oil distillation process. Crude oil itself is a composition 

of hydrocarbons. The primary products that are available are the petrol, diesel, high 

octane fuels and gasoline. 

When these fuels are refined from the crude oil, the bitumen is left behind. Further 

treatment of by-product, to make it free from impurities gives pure bitumen. 
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As the primary product demand is of utmost importance to the society, the bitumen as a 

byproduct has survival for long. This by product is utilized as a new construction 

material, without going for any other new resource. 

2. Physical Property of Bitumen bring Versatility 

The physical and the chemical properties of Bitumen are found to be a function of load 

level, temperature and the duration of loading. It is a thermoplastic and viscoelastic 

material. 

These dependencies make us to truly access the traffic on the road so that a bitumen mix 

properties can be varied based on the stress levels calculated. This versatility of bitumen 

results in a large variety of bitumen mix, based on the road application. 

3. The Melting Point of Bitumen is Low 

It is highly appreciable about the fact that bitumen has a favorable melting point that 

helps in both surface dressing and wearing resistance with ease. The melting point of the 

bitumen should not be too high, that it can be melted easily during laying the pavement. 

4. Bitumen Has Color Variety 

The traditional bitumen is black in color. This is because the dense organic material 

within bitumen is black in color. Now, when certain pigments are added to bitumen, the 

color of our choice can be obtained. These are colored bitumen. 

It is costly than the normal colored bitumen. The disadvantage of colored bitumen is that 

it requires more chemical additives and materials. 

4.1.3 Disadvantages of Bitumen Pavement 
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Disadvantages of Bituminous pavement are as below 

1. Bituminous pavements are less durable 

2. Low tensile strength compared to concrete pavement 

3. Extreme weather and improper weather conditions tend to make bituminous 

pavement slick and soft. 

4. Bitumen with impurities can cause pollution to soil, hence ground water by their 

melting. These may have hydrocarbons in small amounts. 

5. Clogging of pores and drainage path during construction and service life 

6. More salting- to prevent snow during winter 
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CHAPTER-5 

PAVEMENT 

Road traffic is carried by the pavement, which in engineering terms is a horizontal 

structure supported by in situ natural material. In order to design this structure, existing 

records must be examined and subsurface explorations conducted. The engineering 

properties of the local rock and soil are established, particularly with respect to strength, 

stiffness, durability, susceptibility to moisture, and propensity to shrink and swell over 

time. The relevant properties are determined either by field tests (typically by measuring 

deflection under a loaded plate or the penetration of a rod), by empirical estimates based 

on the soil type, or by laboratory measurements. The material is tested in its weakest 

expected condition, usually at its highest probable moisture content. Probable 

performance under traffic is then determined. Soils unsuitable for the final pavement are 

identified for removal, suitable replacement materials are earmarked, the maximum 

slopes of embankments and cuttings are established, the degree of compaction to be 

achieved during construction is determined, and drainage needs are specified. 

In a typical rural pavement (as shown in the figure), the top layer of the pavement is the 

wearing course. Made of compacted stone, asphalt, or concrete, the wearing course 

directly supports the vehicle, provides a surface of sufficient smoothness and traction, 

and protects the base course and natural formation from excessive amounts of water.   

The base course provides the required supplement to the strength, stiffness, and durability 

of the natural formation. Its thickness ranges from 4 inches (10 centimeters) for very light 

traffic and a good natural formation to more than 40 inches (100 centimeters) for heavy 

traffic and a poor natural formation. The sub base is a protective layer and temporary 

working platform sometimes placed between the base course and the natural formation. 

Pavements are called either flexible or rigid, according to their relative flexural stiffness. 

Flexible pavements (see figure, left) have base courses of broken stone pieces either 

compacted into place in the  style  of  Macadam  or  glued  together  with bitumen to  

form asphalt. In order to maintain workability, the stones are usually less than 1.5 inches 

in size and often less than 1 inch. Initially the bitumen must be heated to temperatures of 

300° 400° F (150° 200° C) in order to make it fluid enough to mix with the stone. At the 
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road site a paving machine places the hot mix in layers about twice the thickness of the 

stone size. The layers are then thoroughly rolled before the mix cools and solidifies. In 

order to avoid the expense of heating, increasing use has been made of bitumen 

emulsions or cutbacks, in which the bitumen binder is either treated with an emulsifier or 

thinned with a lighter petroleum fraction that evaporates after rolling. These treatments 

allow asphalts to be mixed and placed at ambient temperatures. 

5.1 FLEXIBLE PAVEMENT 

The surface course of a flexible pavement protects the underlying base course  from 

traffic and water while also providing adequate tire friction, generating minimal noise in 

urban areas, and giving suitable light reflectance for night-time driving. Such surfaces are 

provided either by a bituminous film coated with stone (called a spray-and-chip seal) or 

by a thin asphalt layer. The spray-and-chip seal is used over Macadam-style base courses 

for light to moderate traffic volumes or to rehabilitate existing asphalt surfaces. It is 

relatively cheap, effective, and impermeable and lasts about 10 years. Its main 

disadvantage is its high noise generation. Maintenance usually involves further spray 

coating with a surface dressing of bitumen. Asphalt surfacing is used with higher traffic 

volumes or in urban areas. Surfacing asphalt commonly contains smaller and more wear- 

resistant stones than the base course. 

 

 
Fig. 5.1 Components of Flexible Pavement 
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Fig. 5.2 Layers of the Road 
 

 
Fig. 5.3 Flexible and Rigid Pavement 

 
5.1.1 Granular Sub Base Course 

In highway engineering, sub base is the layer of aggregate material laid on the subgrade, 

on which the base course layer is located. It may be omitted when there will be only foot 

traffic on the pavement, but it is necessary for surfaces used by vehicles. 

Sub-base is often the main load-bearing layer of the pavement. Its role is to spread the 

load evenly over the sub-grade. The  materials  used  may be  either  unbound  granular, 

or cement-bound. The quality of sub base is very important for the useful life of the road 

and can outlive the life of the surface, which can be scrapped off and after checking that 

the sub-base is still in good condition, a new layer can be applied 

Unbound granular materials are usually crushed stone, crushed slag or concrete, or slate. 

Cement-bound materials come in multiple types. Mass concrete is used where 

exceptional loads are expected, with thickness usually 100 to 150 millimeters (4 to 6 in), 

and optional reinforcement with steel mesh or polymer fibers. Other cement bound 
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materials (CBM), with less strength but also lower cost, are used. They are rated by 

strength, from the weakest CBM 1 (also formerly known as soil cement) through CBM 2 

to CBM 3, 4, and 5, which are more similar to concrete and are called "lean mix". 

 
5.1.2 Base Course 

 
The base course or base course in pavements is a layer of material in an asphalt roadway, 

race track, riding arena, or sporting field. It is located under the surface layer consisting 

of the wearing course and sometimes an extra binder course. 

If there is a sub-base course, the base course is constructed directly above this layer. 

Otherwise, it is built directly on top of the sub-grade. Typical base course thickness 

ranges from 100 to 150 millimeters (4 to 6 in) and is governed by underlying layer 

properties. Generally consisting of a specific type of construction aggregate, it is placed 

by means of attentive spreading and compacting to a minimum of 95% relative 

compaction, thus providing the stable foundation needed to support either additional 

layers of aggregates or the placement of an asphalt concrete wearing course which is 

applied directly on top of the base course. 

5.1.3 Wearing Course 
 

The wearing course is the upper layer in roadway, airfield, and dockyard construction. 

The term 'surface course' is sometimes used, however this term is slightly different as it 

can be used to describe very thin surface layers such as chip seal. In rigid pavements the 

upper layer is a Portland cement concrete slab. In flexible pavements, the upper layer 

consists of asphalt concrete which is a construction aggregate with a bituminous binder. 

The wearing course is typically placed on the binder course which is then laid on the base 

course, which is normally placed on the sub-base, which rests on the sub-grade. There are 

various different types of flexible pavement wearing course, suitable for different 

situations. 

Stone mastic asphalt is a type of flexible pavement wearing course which is typically 

used for heavily trafficked roads. 
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5.2 RIGID PAVEMENT 
 

Rigid pavements (see figure, right) are made of Portland cement concrete. The concrete 

slab ranges in thickness from 6 to 14 inches. It is laid by a paving machine, often on a 

supporting layer that prevents the pressure caused by traffic from pumping water and 

natural formation material to the surface through joints and cracks. Concrete shrinks as it 

hardens, and this shrinkage is resisted by friction from the underlying layer, causing 

cracks to appear in the concrete. Cracking is usually controlled by adding steel 

reinforcement in order to enhance the tensile strength of the pavement and ensure that 

any cracking is fine and uniformly distributed. Transverse joints are sometimes also used 

for this purpose. Longitudinal joints are used at the edge of the construction run when the 

whole carriageway cannot be cast in one pass of the paving machine. 

5.3 WET MIX MACADAM 

Wet Mix Macadam consist of laying spreading and compacting of clean, crushed, well- 

graded granular materials on a prepared and approved Granular sub-Base. The material is 

well mixed with water and rolled to a dense mass. 

 

Fig. 5.4. Water Bound Macadam 
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CHAPTER-6 

MAINTAINANCE OF NATIONAL HIGHWAY 

The life of a road structure depends on the quality of its maintenance and minor 

renovation. Maintenance keeps the roadway safe, provides good driving conditions, and 

prolongs the life of the pavement, thus protecting the road investment. Maintenance 

consists of activities concerned with the condition of the pavement, shoulders, drainage, 

traffic facilities, and right-of-way. It includes the prompt sealing of cracks and filling of 

potholes to prevent water entering through the surface, the removal of trash thrown on the 

wayside by the traveling public, and the care of pavement markings, signs, and signals. In 

rigorous winter climates, substantial effort is required to remove snow and ice from the 

pavement, to scatter salt for snow and ice removal, and to spread sand for better traction. 

As we all know that everything that man has constructed damages at some particular 

point Either we have repair it or reconstruct it our work mainly is to repair this highway 

As highway are mostly bituminous we need to check their surface leveling and strength 

The surface leveling is to checked by the bump integrator 

Road maintenance is essential in order to 

1. Preserve the road in its originally constructed condition, 

2. Protect adjacent resources and user safety, 

3. Provide efficient, convenient travel along the route. 

 
6.1 SURFACE MAINTAINANCE OF ROADS 

Pavement maintenance and rehabilitation programs restore the riding quality and 

maintain the structural integrity of the pavement over its full design life. Asphalt concrete 

pavements are subjected to various types of pavement distress or Failure these include: 

6.1.1 Alligator Cracking: 

A series of interconnecting cracks causes by fatigue in the asphalt concrete surface under 

repeated traffic leading. Cracking is due to foundation movement at sub-grade. 
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6.2 TESTING ON NATIONAL HIGHWAY 

As we all know that everything that man has constructed damages at some particular 

point. Either we have repair it or reconstruct it our work mainly is to repair this highway. 

As highways are mostly bituminous we need to check their surface leveling and strength 

There will be cracks over roads and they are to be checked and repaired. 

6.2.1 Surface Maintenance of Roads 

Pavement maintenance and rehabilitation programs restore the riding quality and 

maintain the structural integrity of the pavement over its full design life. Asphalt concrete 

pavements are subjected to various types of pavement distress or Failure these include: 

i. Alligator Cracking: 

A series of interconnecting causes by fatigue of the asphalt concrete surface under 

repeated traffic leading. Cracking is due to foundation movement at sub-grade. 

ii. Block Cracking: 

Cracks forming large interconnected polygon usually with sharp corners or angles. These 

cracks are generated by hardening or shrinking e.g. asphalt or reflection cracking for 

underlying layers such as cement treated base. 

iii. Transverse Cracking: 

Cracks approximately occur at right angle to the pavement center line. These may be 

caused by hardness and shrinkage of asphalt or differential thermal stresses of asphalt 

concrete or may be reflection cracking. 

iv. Longitudinal Cracking: 

Cracks approximately parallel to the pavement center line. These are caused by poorly 

constructed construction joints and shrinkage of the asphalt concrete surface. 

Longitudinal cracks may also be reflection cracks. 
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CHAPTER-7 

INSTRUMENTS USED FOR TESTING 

 Bump Integrator 

 Miller 

 Brommer 

 Tack Coat Layer 

 Paver 

 Vibrating Roller 
 

7.1 BUMP INTEGRATOR 

"STECO" make Bump Integrator also known as Roughometer or Automatic Road 

Unevenness Recorder gives quantitative integrated evaluation of surface irregularities on 

an digital counter / LCD screen. 

It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a chassis, on 

which an integrating device is fitted. The machine has a panel board fitted with two / four 

sets of digital counters for accounting the unevenness index value. 

The operating speed of the machine is 32+1/2 km/hr. 

The machine is towed by a vehicle, usually a jeep. 

 

Fig. 7.1 Bump Integrator 
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7.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of removing 

at least part of the surface of a paved area such as a road, bridge, or parking lot. Milling 

removes anywhere from just enough thickness to level and smooth the surface to a full 

depth removal. There are a number of different reasons for milling a paved area instead 

of simply repaving over the existing surface. 

Milling is performed by construction equipment called milling machines or cold planers. 

These machines use a large rotating drum to remove and grind the road surface. The 

drum consists of scrolls of tool holders. The scrolls are positioned around the drum such 

that the ground pavement is moved toward the center and can be loaded onto the 

machine's conveyor belt. The tool holders can wear out over time and can be broken 

while milling if highway structures like manholes are encountered while milling. 

The tool holders on the drum hold carbide cutters. The cutters can be removed and 

replaced as they wear out. The amount of wear (and therefore the interval between 

replacements) varies with the type and consistency of the material being milled; intervals 

can range from a few hours to several days. 

 

Fig. 7.2 Road Miller 
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7.3 BROMMER 

It is tractor towable and used for cleaning the pavement sub-base before laying hot mix 

asphalt or concrete mix. The Road Broomer machine is manufactured from pressed steel 

consisting of broom shaft, two heavy duty wheels, hydraulic motor and adjustment 

screws. 

Mechanical Broom Sweepers  for  the  cleaning of  roads.  It  can  be   done  by  means   of  

a broom or by a machine which we refer to as mechanical broomers. There are smaller particles 

which tend to stick to the surface of the road and the same may not be physically visible but they 

can be cleaned by the means of sweeping. 

 
 

 
7.4 TACK COAT LAYER 

Fig. 7.3 Broomer 

A tack coat is thin bituminous  liquid asphalt, emulsion or cutback layer  applied  

between HMA pavement lifts to promote bonding. Adequate bonding between 

constructions lift and especially between the existing road surface and an overlay is 

critical in order for the completed pavement structure to behave as a single unit and 

provide adequate strength. If adjacent layers do not bond to one another they essentially 

behave as multiple independent thin layers  none of which are designed to accommodate 

the anticipated traffic-imposed bending stresses. Inadequate bonding between layers can 

result in delaminating (deboning) followed by longitudinal wheel path cracking, fatigue 



23  

cracking, potholes, and other distresses such as rutting that greatly reduce pavement life. 

The pavement surface receiving the tack coat should be clean and dry to promote 

maximum bonding. Emulsified tack coat materials may be applied to cool and/or damp 

pavement; however, the length of time needed for the set to occur may increase (Flexible 

Pavements of Ohio, 2001). Since existing and milled pavements can be quite dirty and 

dusty, their surfaces should be cleaned off by sweeping or washing before any tack coat 

is placed. 

 
 

 
7.5 PAVER 

Fig. 7.4 Tack Coat Layer 

The asphalt is added from a dump truck or a material transfer unit into the paver's hopper. 

The conveyor then carries the asphalt from the hopper to the auger. The auger places a 

stockpile of material in front of the screed. The screed takes the stockpile of material and 

spreads it over the width of the road and provides initial compaction. 

The paver should provide a smooth uniform surface behind the screed. In order to 

provide a smooth surface a free floating screed is used. It is towed at the end of a long 

arm which reduces the base topology effect on the final surface. The height of the screed 

is controlled by a number of factors including the attack angle of the screed, weight and 

vibration of the screed, the material head and the towing force. 

To conform to the elevation changes for the final grade of the road modern pavers use 

automatic screed controls, which generally control the screed's angle of attack from 

information gathered from a grade sensor. Additional controls are used to correct the 

slope, crown or super elevation of the finished pavement. 
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7.6 VIBRATING ROLLER 

Fig. 7.5 Paver 

This type of roller is fitted with one or two smooth surfaced steel drums measuring 0.9- 

1.5 m in diameter, and 1.2-1.8 m in width. The drums vibrate by the rotation of an 

eccentric shaft inside. They are commonly used for compacting granular base courses and 

sometimes for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, but also 

generally come at a higher cost. 

 

Fig. 7.6 Vibrating Roller 
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CHAPTER-8 

METHOD OF SURVEY 

 At first the road that is to be checked for undulation is fixed and is divided into 

parts 

 The traffic flow over that area is controlled 

 Then the road is divided into 100m span and it is passed through bump integrator 

 The bump integrator is attached to a vehicle mostly jeep and passed over the road 

 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 

 The undulations are identified by bump integrator by the sensor attached to the 

wheel 

 The sheet of values are taken and evaluated for the progress 

 The values generally may not differentiate much if the difference is much then the 

particular area is to be renovated 

 The area that is to be renovated is selected and the traffic flow over the area is 

controlled 

 The traffic over that particular area is generally diverted into other direction and 

the reconstruction is started 

 Then the top surface is removed by the pavement miller 

 The  pavement  miller consists of sharp blades to its wheels which break the 

bitumen layer over top 

 The removal is done to a minimum depth of 3mm and maximum depth of 5mm 

 The width to be removed should be maxim of 3m 

 The miller removes the top surface and the bitumen removed is collected in a 

truck and is further used 
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8.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 

 This is not a time taking process and it lasts for half an hour 

 Then the tack coat is laid the tack coat acts as a gum between the layers 
 

Fig. 8.1 Pavement Milling 

 
8.2 TACK COAT LAYER 

 Then after few minutes the bitumen is laid which is directly brought from the plant 

it is at a temperature of 130 to 140 degrees 

 The bitumen is laid over the road with paver the paver also levels the bitumen 
 

Fig. 8.2 Tack Coat Layer 



27  

8.3 PAVER 

 Then the bitumen is compacted with vibrating roller to attain a leveled surface 

 The vibration is always done from left to right 
 

 

 
8.4 VIBRATING ROLLER 

Fig. 8.3 Paver 

 Then after the leveling is done the road is opened for the traffic flow 

 Thus the leveled surface is obtained 

 Then the next sight to be repaired is selected 
 

Fig. 8.4 Vibrating Roller 
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CHAPTER-9 

STEPS IN BITUMEN ROAD CONSTRUCTION 
 

9.1. PREPERATION OF THE EXISTING BASE COURSE LAYER 

 The existing surface is prepared by removing the pot holes or rust if any. 

 The irregularities are filled in with premix chippings at least a week before laying 

surface course. 

 If the existing pavement is extremely way, a bituminous levelling course of 

adequate thickness is provided to lay a bituminous concrete surface course on a 

binder course instead of directly laying it on a WBM. 

9.2. APPLICATION OF TACK COAT 

 It is desirable to lay AC layer over a bituminous base or binder course. 

 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area; this quantity 

may be increased to 7.5 to 10 kg for non-bituminous base. 

9.3. PREPARATION AND PLACING OF PREMIX 

 The premix is prepared in a hot mix plant of a required capacity with the desired 

quality control. The bitumen may be heated up to 150  177 0C and the aggregate 

temperature should not differ by over 14 0C from the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, carried 

to the location is spread by a mechanical paver at a temperature of 121 to 163 0C. 

The camber and the thickness of the layer are accurately verified. 

 The control of the temperatures during the mixing and the compaction are of great 

significance in the strength of the resulting pavement structure. 

9.4. ROLLING 

 A mix after it is placed on the base course is thoroughly compacted by rolling at a 

speed not more than 5km per hour. 

 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 30 tonnes 



29  

having a tyre pressure of 7kg per sq.cm. The wheels of the roller are kept damp 

with water. 

 The number of passes required depends on the thickness of the layer. In warm 

weather rolling on the next day, helps to increase the density if the initial rolling 

was not adequate. The final rolling or finishing is done by 8 to 10 tonne tandem 

roller. 

9.5. QUALITY CONTROL OF BITUMEN CONCRETE 

CONSTRUCTION 

 The routine checks are carried out at site to ensure the quality of the resulting 

pavement mixture and the pavement surface. 

 Periodical checks are made for 

a) Aggregate grading 

b) Grade of bitumen 

c) Temperature of aggregate 

d) Temperature of paving mix during mixing and compaction. 

 
9.6. FINISHED SURFACE 

 The AC surface should be checked by a 3.0 m straight edge. 

 The longitudinal undulations should not exceed 8.0 mm and the number of 

undulations higher than 6.0 mm should not exceed 10 in a length of 300 m. 

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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10.0 CONCLUSION: 

CHAPTER-10 

CONCLUSION 

A good road network helps in the success of all development activities. It is in the sphere 

of movement of people and goods, agriculture, commerce, education, health, and social 

welfare, or even maintenance of law and order and security. This report contains the 

development process of the highway project. 

As the population of India is increasing day by day we need to improve roads for a better 

transportation facility and for better living. 

The roads should be constructed by keeping in the mind the improvement of 

transportation facility for a better transportation we need better roads. 

The roads are helping many people daily to reach their destinations on time with the 

improvement of road facility there will be a better transport and better living of people 

and development the country. 

When there are good roads people are less prone to accidents, yearly many lives are lost 

during accidents when there are better roads the deaths due to accidents can be controlled 

with better roads better communication can be established between cities and towns. 

The internship project helped me for better understanding of roads construction and also 

maintenance of national highway. 
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CHAPTER  1 
 

INTRODUCTION:
Established three decades ago, KMV has project offices in Andhra Pradesh, Karnataka, 

Madhya Pradesh, Tamil Nadu, Orissa and Rajasthan. Our professional team of Board of 

Directors is well complemented by a highly qualified, professional staff of more than 400 

associates to deliver the best in the industry. At KMV Projects Ltd., we lay emphasis on client 

satisfaction, quality-based management and a culture of progressive development within the 

company for sustainable success in all our projects. Our completed and on-going projects cover 

a diverse spectrum of industrial sectors. Our construction projects include health centers and 

hospitals, residential quarters, office buildings, schools, engineering colleges, guest houses and 

training centers. We have also built rehabilitation housing and dwelling units for people 

affected by earthquake in Gujarat and tsunami in Tamil Nadu. 

 
OUR CORE VALUES: 

 Commitment and Integrity 

 Excellence and Quality 

 Innovation and Creativity 

 Respect for People and the Environment 

 Punctuality 

 Safety and Security 

 and 

construction and we believe in striving in the present to continuously improve our performance. 

The saga of growth & excellence continues. We achieve innovation by coupling inspiring 

creativity with knowledge from practice and experience. We deploy science and technology 

imaginatively with equal respect for people and the environment. We complete and deliver all 

our projects within the client specified deadline, without compromising on quality. 

We ensure safety and security for our staff and the general public. 



 OUR VISION & MISSION:

 VISION:

Leadership in the business and be an Organization of repute for encouraging 

 

 MISSION:

Adopt modern engineering practices for safe and healthy work environment. 

Encourage innovation, up gradation of knowledge, professionalism of 

employees as part of Contribute to neighborhood 

development assuming at every legitimate 

opportunity. 

 PROJECT DETAILS:
 

URBAN HOUSING 
 

 Andhra   Pradesh Township   & Infrastructure Development Corporation 

(APTIDCO)

 Proposed unit typologies:

 Type  I : 300 Sq. ft SBA 

 Type  II : 365 Sq. ft. SBA 

 Type  III : 430 Sq. ft. SBA 

 Proposed housing development:
 

Model G+3 model for all locations 
 

 Proposed project completion:
 

15 months (for all sanctioned houses) 
 

 No of blocks:
 106 blocks (for phase 1) 
 430 sqft-82 blocks 

 365 sqft-13blocks 

 300sqft-11blocks 
 For each block 32 flats 
 Total area-76.7 acres (for phase 1) 

 Estimated cost-300crores (for phase 1) 



 
 
 
 

SALIENT FEATURES OF DWELLING UNIT 
 

 
 

 
Fig1: SITE PLAN 



Vitrified tile flooring, ceramic flooring, 2-track windows, emulsion paints 

Tender called for 1,20,826 houses 

 Shear wall Technology (Monolithic Concrete construction)- Adopted.

 Physical Infrastructure proposed

 Internal Roads 

 External Water supply 

 External electrification 

 External sewerage net work 

 Storm water drains 

 Street Lighting with LED 4 

 Social Infrastructure proposed

 Commercial space 

 Community Hall, 

 Primary School & Anganwadi Centre, 

 Primary Health Centre, 

 Parks and Playgrounds etc. 

 Both physical and social infrastructure - not included in estimate

 Separate Tender proposed - for all the locations as per requirement.
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TECHNOLOGY ADOPTED  HIGHLIGHTS 

 
Shear-Wall Technology (Monolithic): 

 
 Most reliable, known and proven among all approved technologies of construction By 

BMTPC (Building Materials and Technology Promotion Council, Ministry of Housing 

and Urban Poverty Alleviation, GoI 

 Single LARGEST new Construction Technology adoption in Housing sector ever adopted 

in India 

 First of its kind, adoption of Shear wall technology (Monolithic) in Houses constructed for 

EWS (Economically Weaker Sections) ever adopted in any developing country of the 

world 

  Opening and bringing fastest construction Technologies in to the area of Construction 

sector in the State will lead to shift towards Technology oriented construction activities in 

both public and private sectors in- turn adds Gross Value Addition to the State GDP 

 
 

SHEARWALL TECHNOLOGY (MONOLITHIC) - ADVANTAGES: 

 Pre-Engineering & customized structure 

 Reduction of Foundation loading. 

 Superior and safer than conventional technology and many other modern technologies 

 Stronger than conventional technology 

 Rapid construction and early delivery houses to people (One floor for every week) 

 Durability factor (Durable and reliable structures) 

 Disaster resistant  (Providing Disaster resistant structures in Coastal Districts of A.P 

is required as safety is paramount) 

 Environmentally friendly - less pollution effects on public 

 Increased carpet area due to compact and thin walls 

 Finishes like high end due to monolithic construction and provision of superior 

specifications such as Vitrified flooring, 2-Track Windows, Emulsion paints etc. 

 No dependency on brick manufacturing and avoid delays as well as pollution 

 Easy in handling with Minimum Labour 



 No Plastering is required 

 Earthquake Resistance structure 
 
 
 
 

 
 
 

Fig2: MIVON SHUTTERING 



THE DIFFERENCE BETWEEN A SHEAR WALL AND A BEARING WALL: 

A shear wall is a wall that is structurally designed to take the load that acts laterally (shear) in 

a building structure as well as assisting in supporting the building elements around it such as 

beams, girders, and anything attached to those elements. Shear walls take lateral loads, placed 

on it by the building itself, as well as the lateral loads experienced if and when wind hits the 

 

 
Bearing walls are just that, bearing the weight of elements (beams, girders, building 

components) attached to it. These walls are generally placed in areas that shear will not be 

 

 
 
 
 
 

 



 



 

 MIVAN SHUTTERING:
 
 

 
 

 GUDIVADA TENDERS:
 

 Soils are of Black Cotton soils at Gudivada

 Cost of foundation is high due to weak soils.

 Cost of foundation will be high if S+5 proposed

 On an average, Rs.300 more per sq. ft for G+5 than G+3

 Cost of Units will increase Rs. 90,000 for 300 sq. ft, Rs.1,10,000 for 365 Sq. ft and 

Rs.1,30,000 for 430 sq. ft

 Approximately 20% increase in cost over G+3

 Project cost will increase about Rs. 230-280 Crores for S+5 than G+3

 G+ 3 model is adopted
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MATERIALS USED: 

Concrete is widely used in domestic, commercial, recreational, rural and educational 

construction. Communities around the world rely on concrete as a safe, strong and 

simple building material. It is used in all types of construction; from domestic work to 

multi-storey office blocks and shopping complexes. Despite the common usage of 

concrete, few people are aware of considerations involved in designing strong, durable, 

high quality concrete. There are mainly 3 types: 

1. Cement 
2. Sand 
3. Aggregate 
4. Water 

 
1. CEMENT: 

A cement is a binder, a substance that sets and hardens independently, and can 

used the term caementiciumto describe masonry resembling modern concrete 

that was made from crushed rock with the burnt lime as binder. The volcanic 

ash and pulverized brick additives that were added to the burnt lime to obtain a 

hydraulic binder were later referred to as cementum, cementum, cement. 

Cements used in construction can be characterized as being either hydraulic or 

non-hydraulic. Hydraulic cement (e.g., Portland cement) harden because of 

hydration, a chemical reaction between the anhydrous cement powder and 

water. Thus, they can harden underwater or when constantly exposed to wet 

weather. 

Types of cements 
 

(a) Portland cement: 
 

Portland cement is by far the most common type of cement in general use around the 

world. This cement is made by heating limestone (calcium carbonate) with small 

quantities of othe

calcination, Whereby a molecule of carbon dioxide is liberated from the calcium 



carbonate to form calcium oxide, or quicklime, which is then blended with the other 

materials that have been included in the mix. The resulting hard substance called 

as OPC). Portland cement is a basic ingredient of concrete, mortar and most non- 

specialty grout. The most common use for Portland cement is in the production of 

concrete. Concrete is a composite material consisting of aggregate (gravel and sand), 

cement and water. As a construction material, concrete can be cast in almost any shape 

desired, and once hardened can become a structural (load bearing) element. Portland 

cement may be grey or white. 

(b) Portland fly ash cement: 
 

It contains up to 35% fly ash. The fly ash is pozzolanic, so that ultimate strength is 

maintained. Because fly ash addition allows a lower concrete water content, early 

strength can also be maintained. Where good quality cheap fly ash is available, this can 

be an economic alternative to ordinary Portland cement. 

(c) Portland pozzolana cement: 
 

It includes fly ash cement since fly ash is a pozzolana, but also includes cements made 

from other natural or artificial pozzolana. In countries where volcanic ashes are 

available. 

(d) Portland silica fume cement: 
 

Addition of silica fume can yield exceptionally high strengths, and cement containing 

5-20% silica fume are occasionally produced. However, silica fume is more usually 

added to Portland cement at the concrete mix cement. 

2. SAND: 
 

Sand is a naturally occurring granular material composed of finely divided rock and 

mineral particles. The composition of sand is highly variable, depending on the 

local rock sources and conditions, but the most common constituent of sand in land 

continental settings and non-tropical coastal settings is silica (silicon dioxide or 

SiO2), usually in the form of quartz. 



The second most common type of sand is calcium carbonate, for example aragonite 

which has mostly been created. Over the past half billion years, by various forms of 

life, like coral and shellfish. It is for example the primary form of sand apparent in 

areas where reefs have dominated the ecosystem for millions of years like the 

Caribbean. 

3. AGGREGATES: 
 

Aggregates are inert granular materials such as sand, gravel or crushed stone that, 

along with water and Portland cement, are an essential ingredient in concrete. For a 

good concrete mix, aggregates need to be clean, hard, strong particles free of 

absorbed chemicals or coatings of clay and other fine materials that could cause the 

deterioration of concrete. Aggregates which account for 60 to 75 percent of the 

volume of concrete are divided into two distinct categories: 

i. Fine Aggregates 

ii. Coarse Aggregates 

i. Fine Aggregates: 

Generally, consist of natural sand or crushed stone with most particles passing 

through a 3/8  inch (9.5mm) sieve. 

ii. Coarse Aggregates: 

Any particles greater than 0.19 inch (4.75 mm), but generally range between 3/8 

and 1.5 inches (9.5 mm to 37.5 mm) in diameter. 

4. WATER: 

Portable water is used for mixing and curing of concrete. It should be free from 

harmful matter like salt, acid, oil etc., generally used water is from local water 

sources from economic view. 
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OBSERVATIONS: 
 Levelling:

Levelling (British English) or levelling (American English; see spelling differences) is 

a branch of surveying, the object of which is to 

1. Find the elevation of a given point with respect to the given or assumed datum. 

2. Establish a point at a  given  elevation  with  respect  to  the  given  or  

assumed datum. 

 Automatic level:

Automatic levels make use of a compensator that ensures that the line of sight remains 

horizontal once the operator has roughly leveled the instrument (to within maybe 0.05 

degree). The surveyor sets the instrument up quickly and doesn't have to relevel it  

carefully each time he sights on a rod on another point. It also reduces the effect of 

minor settling of the tripod to the actual amount of motion instead of leveraging the tilt 

over the sight distance. Three level screws are used to level the instrument. 

 
1. Gun sight 

2. Circular level (pond bubble) 

3. Leveling Screw 

4. Base Plate 

5. Objective Lens 

6. Focusing Knob 

7. Horizontal fine motion screw 

8. Horizontal circle window 

9. Horizontal circle setting ring 

10.Reticle adjusting screw cover 

11.Eyepiece 

 Setting up an automatic level: Set up the tripod at just above chest height. Make 

sure it is stable, and mount the level on the top. Adjust the leveling screws until the 

pond bubble is centralized. As long as the pond bubble is central, the automatic 

compensators are able to finely level the instrument. To ensure this is the case, whilst 

looking through the scope, gently tap the level. The view will waver for a few moments



before steadying. If this does not happen, the instrument is not level enough for the 

compensators to cope, and needs adjustment. 

 Sighting:

Sight towards the staff using the gun sight. Look through the eyepiece and focus the 

reticle by gradually turning the reticle focusing ring anti-clockwise. Turn the focusing 

knob to focus on the staff. Turn the fine motion screw to center the staff in the field of 

view. Turn the focusing knob to eliminate parallax between the staff and reticle. 

 Reading the staff:

meters to one decimal) the height of the bottom of what appears to be a stylized

mark.

To read the staff, take the number shown below the reticle. Count the number of whole 

10mm increments between the whole number and the reticle. Then estimate the number 

of mm between the last whole 10mm block and the Centre of the reticle. 

The person holding the staff should endeavor to hold it as straight as possible. The 

leveler can easily see if it is tilted to the left or right, and should correct the staff-holder. 

However, it cannot easily be seen that the staff is tilted towards or away from the 

leveler. In order to combat this possible source of error, the staff should be slowly 

rocked towards and away from the leveler. When viewing the staff, the reading will 

thus vary between a high and low point. The correct reading is the lowest value. Digital 

levels electronically read a bar-coded scale on the staff. These instruments usually 

include data recording capability. The automation removes the requirement for the 

operator to read a scale and write down the value, and so reduces blunders. It may also 

compute and apply refraction and curvature correction. 



 METHODS OF LEVELLING:
 

 Height of instrument method
 

 Rise and fall method
 

 FORMULAE:

 H.I = R.L + B.S

 R.L = H.I  F.S (or) I.S
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 TYPE OF FOUNDATION

 PILE FOUNDATION: 

A pile is basically a long cylinder of a strong material such as concrete that is 

pushed into the ground to act as a steady support for structures built on top of it. 

Pile foundations are used in the following situations: 

 
1. When there is a layer of weak soil at the surface. This layer cannot support the 

weight of the building, so the loads of the building have to bypass this layer and be 

transferred to the layer of stronger soil or rock that is below the weak layer. 

2. When a building has very heavy, concentrated loads, such as in a high-rise structure, 

bridge, or water tank. 

3. Pile foundations are capable of taking higher loads 

4. Piles can be either cast-in-place or precast driven piles. 

Cast-in-place piles are made in the following steps: 

 
 hammer a thin-walled steel tube into the ground 
 remove all earth left inside the tube 
 lower a steel reinforcement cage into the tube 
 cast the pile by pouring wet concrete into the tube 

 
The thin walled steel tube is called the casing, and only serves to form a secure mould 

for casting concrete that is free from earth and debris. It has no structural role to play 

after the casting than spread footings. Soils are highly cohesive, meaning that if one 

drills a hole into the soil that is say 1 foot wide by 50 feet deep, then the soil holds the 

shape of the hole and does not collapse into the hole and block it. If such soil is present 

at the site, then one does not need to leave a casing in place: one can use the casing to 

drill the hole for the pile, and then remove it, and then cast the pile in place. This saves 

costs as the same casing tube can be used to drill holes for all the piles. 



 
 

Precast Driven Piles are first cast at ground level and then hammered or driven into the 

ground using a pile driver. This is a machine that holds the pile perfectly vertical, and then 

hammers it into the ground blow by blow. Each blow is struck by lifting a heavy weight and 

dropping it on the top of the pile - the pile is temporarily covered with a steel cap to prevent it 

from disintegrating. The pile driver thus performs two functions - first, it acts as a crane, and 

lifts the pile from a horizontal position on the ground and rotates it into the correct vertical 

position, and second, it hammers the pile down into the ground. 

 NUMBER OF PILES:
 For 430 sq. ft  32

 For 365 sq. ft  28

 For 300 sq. ft  26

 Each pile diameter  400mm

 Length of each pile  20m

 REINFORCEMENT DETAILS:
 

Helical reinforcement 
 

 Main bars  6 bars with 12mm diameter 



 Stirrups of 8 mm diameter with 200mm center to center
 
 

 GRADE OF CONCRETE:
 

M30  Grade concrete 

 Sub structure details: 

 PCC bottom - 4.042 

 PCC top - 4.092 

 Plinth beam top - 4.542 

 Amount of concrete - 8.63m3 

 Thickness - 50mm 
 
 
 

 
 

 Plinth beam reinforcement details:

 Main bars - 12mm 

 Extra bars - 10,16mm 

 Stirrups - 8mm 



 Amount of concrete - 66.5m2 

 Steel - 5.72MT 
 
 

 

 Super structure details:

 Grid slab - 5.82

 Floor finish - 5.912

 Amount concrete - 34.5m3

 Steel - 1.07MT

 Grid slab reinforcement - 8mm bars 200mm spacing

 Thickness - 100mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 Shear wall details: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thickness -120mm 
 

 reinforcement: main bars - 10mm dia 

 extra bars - 12mm at corners 

 spacing - vertical rods 150mm 

 spacing - horizontal rods 250mm 

 trimmer bars - 2 bars of 10mm dia,600mm length near doors 

and windows 

 Dimensions: 

 Block dimensions : 430 sq. ft   - 24.1*15.32m2 

365sq.ft - 23.18*12.57m2 

300sq.ft - 21.74*11.3m2 

 Room dimensions : bed room - 2500*3000mm2 

Kitchen - 1380*2200mm2 

Living room - 2600*3000mm2 

 Room dimensions : Toilet - 1100*1650mm2 

Balcony - 1380*800mm2 

Window - 910*1220mm2 

Door - 910*2050mm 



Slab reinforcement detail: 
 

 8,10mm bars are used 

 Alternate straight and crank rods are used. 

 Crank is made at 45 degrees 

 Spacing is 200mm*200mm centre to centre. 
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 Quality control laboratory:
 

The following tests are conducted to check the quality of building materials: 
 

 Compression Testing Machine (CTM)

 Sieve analysis

 Flakiness

 Elongation

 Crushing value test

 Specific gravity
 

Compressive strength of concrete cube test provides an idea about all the characteristics of 

concrete. By this single test one judge that whether Concreting has been done properly or not. 

Concrete compressive strength for general construction varies from 15 MPa (2200 psi) to 30 

MPa (4400 psi) and higher in commercial and industrial structures. 

 
Procedure: Compressive Strength Test of Concrete Cubes 

 
For cube test two types of specimens either cubes of 15cm X 15cm X 15cm or 10cm X 10cm 

x 10cm depending upon the size of aggregate are used. For most of the works cubical moulds 

of size 15cm x 15cm x 15cm are commonly used. 

 
 
 
 
 



This concrete is poured in the mould and tempered properly so as not to have any voids. After 

24 hours these moulds are removed and test specimens are put in water for curing. The top 

surface of these specimen should be made even and smooth. This is done by putting cement 

paste and spreading smoothly on whole area of specimen. 

These specimens are tested by compression testing machine after 7 days curing or 28 days 

curing. Load should be applied gradually at the rate of 140 kg/cm2 per minute till the 

Specimens fails. Load at the failure divided by area of specimen gives the compressive strength 

of concrete. 

 

 
Following are the procedure for testing Compressive strength of Concrete Cubes 

 Apparatus for Concrete Cube Test

 Compression testing machine
 

 Specimen:

 6 cubes of 15 cm size Mix.

 
 M15 or above Mixing of Concrete for Cube Test

 
 Mix the concrete either by hand or in a laboratory batch mixer



 

 Theory of Flakiness Index and Elongation Index Tests:

The particle shape of aggregates is determined by the percentages of flaky and 

elongated particles contained in it. For base course and construction of bituminous and 

cement concrete types, the presence of flaky and elongated particles are considered 

undesirable as these cause inherent weakness with possibilities of breaking down under 

heavy loads. 

 
The Flakiness index of aggregates is the percentage by weight of particles whose least 

dimension (thickness) is less than three- fifths (0.6times) of their mean dimension. This 

test is not applicable to sizes smaller than 6.3mm. 

 
The Elongation index of an aggregate is the percentage by weight of particles whose 

greatest dimension (length) is greater than nine-fifths (1.8times) their mean dimension. 

This test is not applicable for sizes smaller than 6.3mm. 

 
 Procedure of Shape Tests on Coarse Aggregates:

 Sieve the sample through the IS sieves (as specified in the table).

 Take a minimum of 200 pieces of each fraction to be tested and weigh them.

 To separate the flaky materials, gauge each fraction for thickness on a thickness 

gauge. The width of the slot used should be of the dimensions specified in column

(4) of the table for the appropriate size of the material. 

 Weigh the flaky material passing the gauge to an accuracy of at least 0.1 per cent 

of the test sample.

 To separate the elongated materials, gauge each fraction for length on a length 

gauge. The width of the slot used should be of the dimensions specified in column

(6) of the table for the appropriate size of the material. 

 Weigh the elongated material retained on the gauge to an accuracy of at least 0.1 

per cent of the test sample.



CHAPTER-7 
 
 

CONCLUSION: 

It providing 

households for the people who are economically poor. The company turnover is good and here 

in Gudivada they producing these households with total budget of 600CR. Which can provide 

fast movement of goods and people with safety and economical cost to the user. 

Since this project costing about 50% of the investment, a careful evaluation of the alternatives 

is necessary to make the right choice on a rational basis, which may be comparatively more 

beneficial to the people. The New methodology in construction by using mivon shuttering 

which is very economical as well as strong as compared to other methods of construction. It is 

fastening construction process. 
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ABSTRACT 
 
 
 
 

This report is based on the work of EXTENSION OF HIGHWAY ROAD IN 

BETWEEN CHINNA AVUTAPALLI AND HANUMAN JUNCTION . This 

report contains the details of the execution work which I have seen during my 

training period. The contents of this report are theoretical as well as practical as 

per mysite experience. I did my training from PWDdepartment. 

Public works department (PWD), under the ministry of public works 

department, is the pioneer in construction arena of Rajasthan. It play a pivotal role 

in the in implementation of government construction projects. 



 

CHAPTER - 1 
 
 

1. INTRODUCTION:- 
 

Roads are considered as the lifeline of any country. Some of the important roles of 

 

1. Connection tovillages. 
 

2. Communication in hillyterrain. 
 

3. Carriers of freight and passengers complementing therailways 
 

4. Helps agriculturaldevelopment 
 

5. Administrative convenience,etc. 
 

Engineershavebeenalwayswithopenmindtoadoptanymaterialavailable 

tothemforitsusefortheconstructionpurposes.Itislogicaltoseethatthepurpose of 

highway construction is to provide a firm and even surface for the carriageway or 

the pavement which could stand the stress caused due to number ofload 

applications. 

Types of Highway construction: 
 

 Earth road and gravelroads. 
 

 Soil stabilizedroads. 
 

 Water bound macadam (WBM)road. 
 

 Bituminous or black-toproads 
 

 Cement concreteroads 



 

1.1 Types of Pavements:- 
 

From the point of view of structural performance, pavements can be classified as: 
 

 Flexible

 Rigid

 Semi-rigid

 Composite
 

Flexible pavements are so named because the total pavement structure 

defects,orexes,underloading.Aflexiblepavementstructureistypicallycomposed of 

several layers of materials. Each layer receives loads from the above layer, 

spreads them out, and passes on these loads to the next layer below. Thus the 

stresses will be reduced, which are maximum at the top layer and minimum on the 

top of sub grade. In order to take maximum advantage of this property, layers are 

usually arranged in the order of descending load bearing capacity with the highest 

load bearing capacity material (and most expensive) on the top and the lowest load 

bearing capacity material (and least expensive) on thebottom. 

A Rigid pavement derives its capacity to withstand loads from the flexural 

strength or beam strength, permitting the slab to bridge over minor irregularities in 

the sub grade, sub-base or base upon which it rests. A Semi-rigid pavement 

represents an intermediate state between the flexible and the rigid pavement. It has 

much lower flexural strength compared to concrete slabs. A Composite pavement 

is one which comprises of multiple, structurally significant layers of different- 

sometimes heterogeneous-composition. 

 
1.2 Design of FlexiblePavements:- 

 
In the design of flexible pavements, it has yet not been possible to have a rational 

design method wherein design process and service behaviour of the pavement can 

be expressed or predicted theoretically by mathematical laws. 

 
 

 



 

Flexible pavement design methods are accordingly either empirical or semi-

empirical. In these methods, the knowledge and experience gained on the 

behaviour of the pavements in the past are usefully utilized. 

There are some various methods used to design of flexible pavement: 
 

 Group IndexMethod

 California Bearing RatioMethod

 California R Value or Stabil metermethod

 Tri axial testmethod

 McLeod method

 Bur mistermethod
 

The design method, the GI, CBR, Stabil meter and McLeod methods are 

empiricalmethods.TheTriaxialtestmethodisatheoreticalmethodusingempirical 

modificationsassuggestedbyKansasStatehighwayDepartmentandthereforemay be 

considered as a semi-empirical method. Bur mister method is a theoretical 

approach using elastic two-layertheory. 

1.3 Traffic andLoading:- 
 

There are three different approaches for considering vehicular and traffic 

characteristics, which affects pavement design. 

1.3.1 Fixedtraffic:- 
 

Thickness of pavement is governed by single load and number of load repetitions 

is not considered. The heaviest wheel load anticipated is used for design purpose. 

This is an old method and is rarely used today for pavement design. 



 

 
 

1.3.2 Fixedvehicle:- 
 

In the fixed vehicle procedure, the thickness is governed by the number of 

repetitions of a Standard axle load. If the axle loads is not a standard one, then it 

mustbeconvertedtoanequivalentaxleloadbynumberofrepetitionsofgivenaxle load 

and its equivalent axle load factor. 

 
 

1.3.3 Variable traffic andvehicle:- 
 

In this approach, both traffic and vehicle are considered individually, so there isno 

needtoassignanequivalentfactorforeachaxleload.Theloadscanbedividedinto a 

number of groups and the stresses, strains, and deflections under each loadgroup 

canbedeterminedseparately;andusedfordesignpurposes.Thetrafficandloading 

factors to be considered include axle loads, load repetitions, and tyre contactarea. 



 

CHAPTER 2 
 
 
 
 

2. Material used:- 
 
 

2.1 Cement:- 
 

The natural cement is obtained by burning and crushing the stones containingclay, 

carbonate of lime and some amount of carbonate of magnesia. The clay content in 

suchstonesisabout20to40percent.Thenaturalcementisbrownincolourandits best 

variety is known as the Roman Cement. The natural cement resembles very 

closelyeminenthydrauliclime.Itsetsveryquicklyafteradditionofwater.Itisnot so 

strong as artificial cement and hence it has limited use in practice. The artificial 

cement is obtained by burning at a very high temperature a mixture of calcareous 

and argillaceous materials. The mixture of ingredients should be intimate and they 

should be in correct proportion. The calcined product is known as clinker. A small 

quantity of gypsum is added to the clinker and it is then pulverized into very fine 

powder which is known as the cement. 

2.1.1 Properties ofcement:- 
 

Following are the important properties of good cement which primarily depend 

upon its chemical composition, thoroughness of burning and fineness of grinding: 

 It gives strength to themasonry. 

 It is an excellent bindingmaterial. 

 It is easilyworkable. 

 It offers good resistance to the moisture. 

 It possesses a good plasticity. 

 It stiffens or hardnessearly. 



 

2.1.2 Harmful constituents ofcement:- 
 

The presence of the following two oxides adversely affects the quality of cement: 
 

 Alkali oxides K2O andNa2O 

 Magnesium oxideMgO 
 

If the amount of alkali oxides exceeds 1 percent, it leads to the failure of 

concrete made from that cement. Similarly, if the content of the magnesium oxide 

exceeds 5 %, it causes cracks after mortar or concrete hardens. It is due to the fact 

thatmagnesiumoxide,burnedatatemperatureofabout1500°C,slakesveryslowly, 

when mixed withwater. 

Sources and brand- J K Laxmi cement and Birla cement Brand from Ratlam. 
 
 
 
2.2 Aggregate:- 

 
Construction aggregate, or simply "aggregate", is a broad category of coarse 

particulate material used in construction, including sand, gravel, crushed stone, 

slag, recycled concrete and geo synthetic aggregates. Aggregates are a component 

of composite materials such as concrete and asphalt concrete; the aggregate serves 

as reinforcement to add strength to the overall composite material. Due to the 

relatively high hydraulic conductivity value as compared to most soils, aggregates 

are widely used in drainage applications such as foundation and French drains, 

septic drain fields, retaining wall drains, and road side edge drains. Aggregates are 

alsousedasbasematerialunderfoundations,roads,andrailroads.Toputitanother way, 

aggregates are used as a stable foundation or road/rail base with predictable, 

uniform properties (e.g. to help prevent differential settling under the road or 

building), or as a low-cost extender that binds with more expensive cement or 

asphalt to formconcrete. 



 

The American Society for Testing and Materials publishes an exhaustive 

listingofspecificationsforvariousconstructionaggregateproducts,which,bytheir 

individual design, are suitable for specific construction purposes. These products 

include specific types of coarse and fine aggregate designed for such uses as 

additives to asphalt and concrete mixes, as well as other construction uses. State 

transportation departments further refine aggregate material specifications in order 

totailoraggregateusetotheneedsandavailablesupplyintheirparticularlocations. 

 
 

2.3 Sand:- 
 

Sand is  a  naturally  occurring  granular   material   composed   of   finely   

divided rock and mineral particles. The composition of sand is highly variable, 

depending on the local rock sources and conditions, but the most common 

constituent of sand in inland continental settings and non-tropical coastal settings 

is silica(silicon dioxide, or SiO2), usually in the form ofquartz. 

As the term is used by geologists, sand particles range in diameter from 

size is termed a sand grain. The next larger size class above sand is gravel, with 

particles ranging from 2 mm up to 64 mm (see particle size for standards in use). 

The next smaller size class in geology is silt: particles smaller than 0.0625 mm 

down to 0.004 mm in diameter. The size specification between sand and gravelhas 

remainedconstantformorethanacentury,butparticlediametersassmallas 

0.02 mm were considered sand under the Albert Atterberg standard in use during 

the early 20th century. A 1953 engineering standard published by the American 

Association of State Highway and Transportation Officials set the minimum sand 

size at 0.074 mm. A 1938 specification of the United States Department of 

Agriculture was 0.05 mm sand feels gritty when rubbed between the fingers (silt, 

by comparison, feels like flour). 



 

2.4 Bitumen:- 
 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic by 

product of decomposed organic materials. Also known as asphalt or tar, bitumen 

wasmixedwithothermaterialsthroughoutprehistoryandthroughouttheworldfor use 

as a sealant, adhesive, building mortar, incense, and decorative application on 

pots, buildings, or human skin. The material was also useful in waterproofing 

canoesandotherwatertransport,andinthemummificationprocesstowardtheend of the 

New Kingdom of ancient Egypt. It is also flammable. And, thanks to recent 

scholarship, this gooey stuff is also identifiable tosource. 

 
POINTS TO CONSIDER:- 

 
 The producer of bituminous mixtures, in purchasing a specifiedbitumen 

binder will expect that binder to possess the properties he hasspecified. 

 The producer will expect the binder to be delivered at the time he has 

specified, not before, holding tanks may not be empty and cleaned, and not 

after, he may have run out of that particular binder and had to cease 

production causing "knock on"problems. 

 The producer will expect binders to be delivered at agreedtemperatures 

that do not cause handling or storageproblems. 

 The producer should be able to store bitumen in the manner recommended 

by the supplier and in accordance with various appropriate British 

Standardsspecifications. 

 The producer should incorporate the purchased binder into bituminous 

mixtures, regarding amount, type and mixing temperature, as specified ina 

British Standard specification or Published Document, as set down in the 

design of a proprietary material, or as an agreed design/specification 

supplied by theEngineer. 



 

 The production plant will use a "recipe" to manufacture any bituminous 

mixture whether a "specified" mixture or a proprietary material, even if the 

material is to be assessed on a performance basis. There is no other way to 

produce large amounts of a uniform material, you need a "recipe" in the 

control room of the mixing plant to know what to mix together to obtain 

the material youwant. 

 The producer will have manufactured the material in accordance with the 

order placed at the plant by the laying contractor or engineer in charge of 

thework. 

 The producer cannot be held responsible if the material ordered is not 

suitable for the situation in which it is being used, he will produceand 

supply the materialordered. 



 

CHAPTER 3 
 

3. Construction methodology and generalspecifications 
 
3.1 Construction of BituminousRoads:- 

 
BituminouspavementsareincommonuseinIndiaandabroad.Flexiblepavements could 

be strengthened in stages by constructing bituminous pavement layers one after 

another in a certain period of time unlike the cement concrete pavement 

construction. The problem associated with the construction of bituminous 

pavements is control of the proper viscosity of the bituminous-aggregate mixtures 

during mixing and compaction operations. Bituminous constructions are also 

adopted for base and binder courses of pavements on heavy-trafficroads. 

3.2 Types of BituminousConstructions:- 
 

The followings construction techniques are in use: 
 

 Interface treatments like prime coat and tackcoat 

 Surface dressing and sealcoat 

 Ground or penetration typeconstructions- 

o Penetration Macadam 

o Built-up SprayGrout 

 Premix which may be any one of thefollowing: 

o Bituminous boundmacadam 

o Carpet 

o BituminousConcrete 

o Sheet Asphalt or RolledAsphalt 

o MasticAsphalt 



 

3.3 Methods of Construction:- 
 

Premix types of Bituminous Constructions are generally carried out in the field 

usingappropriateplants.TherearetwotypesofMixingPlantandTravellingPlant. The 

canter mixing plant consists of units for batching different materials, separate 

heatingunitsformixedaggregatesandbitumenandamixingunitoflargecapacity. The 

aggregates, filler and bitumen are transported to the site of the mixing plant 

whichisstationedatasuitablelocationandthebituminousmixisagaintransported from 

the plant to the construction site. Generally there is very good control on the 

quality of the mix obtained from the central mixing plant. The travelling Plant is a 

smaller unit and can be shifted from time to time the road side as the bituminous 

construction progresses. In hot mix constructions the heated aggregates are mixed 

with heated bitumen in a central or travelling plant. In cold mix method, the 

aggregates at atmospheric temperature are mixed with bituminous material of low 

viscosity in cold or after slightheating. 

3.3.1 Bituminous Construction procedures:- 
 

In this Article, the material requirements, plant and equipment and construction 

process Employed for the following types of bituminous constructions have been 

presented: 

 Surface Dressing 

 Grouted or PenetrationMacadam 

 Built-up SprayGrout 

 Bitumen BoundMacadam 

 BitumenCarpet 



 

3.3.2 Construction Procedure for BituminousConcrete:- 
 

Thebituminousconcreteisthehighestqualityofconstructioninthegroupofblack top 

surfaces. Being of high cost specifications, the bituminous mixes are properly 

designed to satisfy the design requirements of the stability and durability. The 

mixture contains dense grading of coarse aggregate, fine aggregate and mineral 

filler coated with bitumen binder. The mix is prepared in hot-mix plant. The 

thickness of the bituminous concrete layer depends upon the traffic and quality of 

basecourse.Themixispreparedinahot-mixplant.Thethicknessofthebituminous 

concrete layer depends upon the traffic and quality of basecourse. 

3.4 Specifications of materials:- 
 

(a) Binder:Bitumenofgrade30/40,60/70,or80/100maybechosendepending upon 

the climatic condition of thelocality. 

(b) Aggregate and filler: The coarse aggregate should fulfil the following 

requirements: 

Aggregate impact value,maximumpercent : 30 

Los Angles abrasion value,max percent : 40 

Flakiness Index,maxpercent : 25 

Stripping at 40°C after 24 hours,max percent : 25 

Soundness: 

Loss with sodium sulphate in 5 cycles, max. Percent        : 12 

Loss with magnesium sulphate in 5 cycles, max. Percent :  18 



 

 

(c) Bituminous concrete mix: 
 

MarshallStabilityTest-numberofblowstobeappliedoneithersideofspecimen:50 

Marshall Stability value, Minimum kg :340 

Marshall Flow value, 0.25mmunits : 8 to 16 

Voids inmix,Percent  : 3 to 5 

Voids filled withbitumen,Percent  : 75 to 85 



 

CHAPTER 4 
 

4. Plant andEquipment 
 

For construction work of the bituminous concrete, a hot mix plant is used, In order 

to achieve to high quality in construction mechanized construction equipment 

should be used. A mechanical finisher may be used if available. The finisher is 

designed to produce a uniform level riding surface and to correct automatically 

small irregularities in the pavement surface. It consists of a receiving hopper, 

arrangements for spreading the mix to a desired uniform thickness and a tamper. 

This equipment is considered to be important in the construction of bituminous 

concrete pavements. 

4.1 Construction Steps of BituminousPavements:- 

 Preparation of the existing base course layer: The existing surface is 

preparedbyremovingthepotholesorrutsifany.Theirregularitiesarefilled in 

with premix chippings at least a week before laying surfacecourse. 

 Application of Tack Coat: It is Desirable to lay AC layer over abituminous 

base or binder course. A tack coat of bitumen is applied at 6.0 to 7.5 kg per 

10m2area,thisquantitymaybeincreasedto7.5to10kgfornon-bituminous base. 

 Preparation and Placing of Premix: The premix prepared in a hot mix plant 

of a required capacity with the desired quality control. The bitumen maybe 

heatedupto150-177°Candtheaggregatetemperatureshouldnotdifferby over 

14°C from the bindertemperature. 

 Rolling:Amixafteritisplacedonthebasecourse,isthoroughlycompacted 

byrollingataspeednotmorethan5kmperhour.Theinitialorbreakdown rolling 

is done by 8 to 12 tonnes roller and the intermediate rolling is done 

withafixedwheelpneumaticrollerof15to30tonneshavingatyrepressure of 7 

kg percm2.
 

 QualityControlofBituminousConcreteConstruction:Periodicalchecksare 

made at site to ensure the quality of the resulting pavement mixture andthe 



 

pavementsurfacefor(a)aggregategrading(b)temperatureofaggregate(c) 

grade of bitumen (d) temperatures of paving mix during mixing and 

compaction. At least one sample for every 100 tonnes of paving mix 

discharged by the hot mix plant is collected and tested for above 

requirements.TheVariationinThicknessallowedis6mmper4.5mlength of 

theconstruction. 

 Finished Surface: The AC surface should be checked by a 3.0 m straight 

edge.Thelongitudinalundulationshouldnotexceed8.0mmandthenumber of 

undulations higher than 6.0 mm should not exceed 10 in a length of300 

m. The cross profile should not have undulations exceeding 4.0 mm. 

4.2 Construction items executed duringtraining:- 

 Road Alignment  Design of Super Elevation AndCamber, 

 Trace Cut and Layout ( BoxCulvert), 

 Tests (CBR, Impact, In-SituDensity), 

 Earthwork (Embankment, Preparation of Subgrade, SoilCompaction). 
 
 
 
4.2.1 SuperElevation:- 

 
In order to counteract the effect of centrifugal force and to reduce the tendency of 

thevehicletooverturnorskid,theouteredgeofthepavementisraisedwithrespect to the 

inner edge, thus providing a transverse slope throughout the length of the 

horizontal curve. This transverse inclination to the pavement surface is known as 

of the height of outer edge with respect to the horizontalwidth. 

4.2.2 Super ElevationDesign:- 
 

To super elevate the pavement up to the maximum limit so as to counteract the 

centrifugal force fully, neglecting the lateral friction is safer for fact moving 

vehicles. But for slow moving vehicles this may quite inconvenient. As a 

compromiseandfrompracticalconsiderationitissuggestedthatthesuperelevation 

shouldbeprovidedtofullycounteractthecentrifugalforcedueto75percentofthe 



 

design period, by neglecting lateral friction developed) and limiting the maximum 

super elevation to 0.07 (except on hill roads, not bound where the maximum 

allowable value is 0.1). 

 

 

4.2.3 Steps for Super elevation Design:- 
 

Various steps in the design of super elevation in practice may be summarized as 

given below: 

 The super elevation for 75 percent of design speed ( v m/sec or V kmph) is 

calculated neglecting thefriction 

o e = (0.75v) 2/gR or (0.75V)2/127R 

 

er above equation, exceeds 0.07 than 

provide the maximum super elevation equal to 0.07 and proceed withsteps 

(iii) or (iv). 

 Checkthecoefficientoffrictiondevelopedforthemaximumvalueofe= 

0.07 is at the full value of design speed, 

o F = (v2/gR  0.07) 



 

o If the value of f thus calculated is less than 0.15, the super elevation of 0.07 

issafefordesignspeed.Ifnot,calculatetherestrictedspeedasgiveninstep- 4. 

 As an alternative to step-3, the allowable speed (va m/sec or Va kmph) at 

the curve is calculated by considering the design coefficient of lateral 

friction and the maximum super elevation,i.e., 

e + f = 0.07 + 0 

= 0.22 = va
2/gR 

o Calculate safe allowable 

speed,va = (0.22gR)0.5m/sec 

o Orva = (27.94R)0.5kmph 
 
 

4.3 Camber:- 
 

Camberistheslopeprovidedtotheroadsurfaceintransversedirectiontodrainoff 

therainwaterfromtheroadsurface.Drainageandquickdisposalofwaterfromthe 

pavement surface by providing cross slope is considered important because of 

followingsurface: 

 To prevent the entry of surface water into the subgrade soil through 

pavement, the stability, surface condition and the life of the pavement get 

adversely affected if the water enters in the subgrade and the soil gets 

soaked. 

 To prevent the entry of water into the bituminous pavement layers, as 

continued contact with water causes stripping of bitumen from the 

aggregates and results in deterioration of the pavementlayer. 

 To remove the rain water from the pavement surface as quickly as possible 

and to allow the pavement to get dry soon after the rain; the skid resistance 

of the pavement gets considered decreased under wet condition, rendering 

it slippery and unsafe for vehicle operation at highspeeds. 

The required camber of pavement depends on: 



 

 The type of pavementsurface, 

 The amount onrainfall 
 

A flat camber of 1.7 to 2% is sufficient on relatively impervious pavement 

surface like cement concrete or bituminous concrete. Too steep cross slope is not 

desirable because of the following reasons: 

 Transversetiltofvehiclecausesuncomfortablesidethrustandadragonthe 

steering of automobiles. Also the thrust on the wheels along the pavement 

edges is more causing unequal wear of the tyres as well as roadsurface. 

 Discomfort causing throw of vehicle when crossing the crown during 

overtakingoperations. 

 Problem of toppling over of highly laden bullock carts andtrucks. 

 Formation of cross ruts due to rapid flow ofwater. 

 Tendency of most of the vehicles to travel along the centreline. 
 
4.4 Culvert:- 

 
Wherever streams have to cross the roadway, facility for cross drainage is to be 

provided. Also often the water from the side drain is taken across by these cross 

drain in order to divert the water away from the road, to a water course or valley. 

The cross drainage concreting in box culvert at sites structure is commonly in use 

are culverts and small bridges. When a small stream crosses a road with a linear 

waterway less than about six meter, the cross drainage structure provided is called 

culvert; for higher values of linear waterways, the structure is called a bridge. 

The common types of culverts in use are: 
 

 SlabCulvert 

 BoxCulvert 

 ArchCulvert 

 Pipe Culvert 



 

Box Culvert of square or rectangular shapes is made of RCC. RCC box 

Culvert is ideal for in-situ constructions for openings of size up to 5 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-concreting in box covert at sites 
 
 
 

They can be constructed in square boxes or multiple boxes or rectangular boxes, 

depending upon site conditions. 

The advantage lies in the elimination of the stout abutment sections which are 

unavoidable in slab construction. Standard designs can eliminate the process of 

y be necessary to provide 

a downstream and an upstream curtain wall to prevent scour at erodible beds. We 

supervise to labour at site for proper vibration to reduce air voids and arrangement 

ofproperreinforcementforconcretinginCulvert.Drawings(Plan,Section,etc.)of box 

culvert-1 are shown in figure. There were twenty one culverts in which six are box 

culvert and fifteen Hume pipe culverts in whole length of theroad. 



 

4.5 EarthWork:- 
 
4.5.1 Embankment:- 

 
When it is required to raise the grade line of highways above the existing ground 

levelitbecomesnecessarytoconstructembankments.Thegradelinemayberaised due 

to any of the followingreasons: 

 To prevent damage to pavement due to surface water and capillarywater. 

 To keep the subgrade above the high ground watertable. 

 To maintain the design standard of the highway with respect to the vertical 

alignment 

The design elements in highways embankments are: 

 
 Height 

 Fillmaterial 

 Settlement 

 Stability of foundation,and 

 Stability ofslopes 
 
4.5.2 Height:- 

 
It is depends on the desired grade line of the highway and the soil profile or 

topography. It is also governed by stability of foundation, particularly when the 

foundation soil is weak. 

 
 
 
4.5.3 Fill Material:- 

 
Granular soil is generally preferred as highway embankment material. Organic 

soils,particularlypeatareunsuitable.Thebestofthesoilsavailablelocallyisoften 

selected with a view to keep the lead and lift as low as possible. At times light- 

weight fill material like cinder may be used to reduce the weight when foundation 

soilweak. 



 

4.5.4 Settlement:- 
 

The settlement may settle after the completion of construction either due to 

consolidationandsettlementofthefoundationorduetosettlementofthefillordue to 

both. If the embankment foundation consists of compressible soil with high 

moisturecontent,theconsolidationcanoccurduetoincreaseintheload.Whatever 

bethetypeofsettlement,itisdesirablethatthesettlementisalmostcompletebefore the 

construction ofpavement. 

4.6 Stability of Soil:- 
 

When the embankment foundation consists of weak soil just beneath or at acertain 

depthbelowintheformofaweakstratum,itisessentialtoconsiderthestabilityof the 

foundation against a failure. This is all more essential in the case of high 

embankments. 

4.7 Stability ofslopes:- 
 

The embankment slopes should be stable enough to eliminate the possibility of a 

failureunderadversemoistureandotherconditions.Hencethestabilityoftheslope 

should be checked or the slope should be designed providing minimum factor of 

safety of 1.5. Often much flatter slopes are preferred in highway embankmentsdue 

to aesthetic and otherreasons. 

 
 
 
4.8 Construction ofembankments:- 

 
Theembankmentmaybeconstructedeitherbyrollinginrelativelythinlayersorby 

hydraulicfills.Theformeriscalledrolled-earthmethodandispreferredinhighway 

embankments. Each layer is compacted by rolling to a satisfactory degree or to a 

desired density before the next layer is placed. Compaction is carried out at 

optimummoisturedensitybeforethenextlayerisplaced.Compactioniscarriedout an 

optimum moisture content so as to take advantages of maximum dry density 

usingaspecifiedcompactingeffortandequipment.Thethicknessofthelayersmay 



 

vary between 10 to 30 cm depending on various factors such as soils types, 

equipment, specifications etc. The practice of dumping the earth without 

compacting properly and allowing the fill to get consolidated under weatherduring 

fewsubsequentseasonsshouldbeavoidedasthesettlementwillcontinueforavery 

longperiod.Ifthepavementisconstructedbeforethesettlementofthefillisalmost 

complete, the pavement is likely to become uneven and also faillater-on. 

4.9 Preparation of Subgrade:- 
 

The preparation of subgrade includes all operations before the pavement structure 

could be laid over it and compacted. Thus the preparation of subgrade would 

include site clearance, grading (embankment or cut section) and compaction. The 

subgrade may be situated on embankment or excavation or at the existing ground 

surface. In all the cases, site should be cleared off and the top soil consisting of 

grass, roots rubbish and other organic matter are to be removed. Next, the grading 

operation is started so as to bring the vertical profile of the subgrade to designed 

grade and camber. Bull dozers, scrapers and blade graders are useful equipment to 

speedupthiswork.Itismostessentialtocompactthetopofsubgrade,uptoadepth of about 

adequately before placing the pavementlayer. 

 
 
 
 

4.10 Soil Compaction:- 
 

By compaction of soil, the particles are mechanically contained to be packed more 

closely, by expelling part of the air voids. Compaction increases the density and 

stability, reduces settlement and lowers the adverse effects of moisture. Hence 

proper compaction of fills, subgrade, sub-base and base course are considered 

essential for proper highway construction. The various factors influencing soil 

compactionincludethemoisturecontent,amountandtypeofcompaction,soiltype and 

stone content. It is well known fact that there is an optimum moisture content 

(OMC) for a soil which would give maximum dry density for a particular type and 

amountofcompaction.HenceitisalwaysdesirabletocompactthesoilattheOM



 

after deciding the compacting equipment. 

 
 
 
 

 
Figures2 -Compacting By Vibrator Roller at Site. 



 

CHAPTER 5 
 

5. Compacting Equipment:- 
 

 Roller 

 smooth WheeledRoller 

 Pneumatic TyredRoller 

 Sheep footRoller 

 Watering 

 Rammers 

 Vibrators 
 
 
 

5.1 Field Control for Compaction:- 
 

For adequate quality control in construction, it is essential to have proper. The two 

field control in compaction field control tests needed is: 

 Measurement of moisturecontent. 
 

 Measurement of drydensity 
 

The moisture content of the soil may be found before compaction by any 

one of the rapid methods suitable at the site. If the moisture is controlled at the 

OMC, then the next control needed may be suited at the site. If the moisture is 

controlled at the OMC, then the next control needed is the dry density, the desired 

valueofwhichmaybeachievedbyincreasingthenumberofpassesfortheselected 

equipment and the thickness of each layer. Dry density may be found by any 

suitablemethod. 



 

Replacementmethodisconsideredquitesatisfactory.Acertainpercentage(say 

100or95%)ofthestandarddensityisgenerallyaimedatinthefieldcompaction.Thus by 

fields checks it is possible to control the construction to achieve adequate compaction 

However, statistical quality control methods should be followed for the compaction in 

construction of high embankment. 

 
 
 

Figure 3 - Compacting By Vibrator Roller at Site. 

 
5.2 Importance of Soil Compaction:- 

 
For highway engineers, a study of the compaction properties of soil is extremely important for 

the following reasons: 

 Soils which are compacted to a high density have greater strength and hence a 

pavement constructed on such sub grades requires lesser thickness. 

 Compaction of soils reduces the possibility of settlement of embankments 

during the life of pavement and slope offailure. 



 

 Compacted sub grades are less susceptible to change in moisture content. This 

means that swelling and shrinkage of soils, accompanying moisture changes, 

can bereduced. 

 
 
5.3 IRC/BISCodes:- 

 
IRC Design Guidelines 

 
Some of the important points recommended by the IRC for the CBR method ofdesign 

(IRC: 37-1970) are givenbelow: 

 TheCBRtestsshouldbeperformedonremoldedsoilsinthelaboratory.In-Situ tests 

are not recommended for design purpose. The specimens should be prepared 

by static compaction wherever possible and otherwise by dynamic 

compaction. The standard test procedure should be strictly adheredto.

 In new constructions the CBR test samples may be soaked in water for four 

days period before testing. However in areas with arid climate or when the 

annual rainfall is less than 50 cm and the water table is too deep to affect the 

subgrade adversely and when thick and impermeable bituminous surfacing is 

provided,itisnotnecessarytosoakthesoilspecimenbeforecarryingout CBR test.

 Thetop50cmofsubgradeshouldbecompactedatleastupto95to100percent of 

proctordensity.

 An expected of the traffic to be carried by the road pavements at the end of 

expected life should be made keeping in view the existing traffic and probable 

growthrateoftraffic.Pavementsofmajorroadsshouldbedesignedatleastfor 10 

years life period and the following formula may be used in such cases for 

estimating the designtraffic.



 

o A = P [1+r](n+10) 

o Where A = number of heavy vehicles per day for design (laden 

weight >3 tones) 

 
P = number of heavy vehicles per day at least count 

r = Annual rate of increase of heavy vehicles 

n = Number of years between the last count and the year of 

completion of construction. 

 
 

 ThevalueofPintheformulashouldbethesevendayaverageofheavyvehicles 

foundfrom24-hourcounts.Ifareliablevalueofgrowthfactorrisnotavailable, a 

value of 7.5% may be assumed for roads in ruralareas.

 Whensub-basecoursematerialscontainsubstantialproportionofaggregatesof size 

above 20 mm, the CBR value of these materials would not be valid forthe 

design of subsequent layers above them. Thin layers of wearing course suchas 

surface dressing or open graded premixed carpet up to 2.5 cm thicknessshould 

notbecountedtowardsthetotalthicknessastheydonotincreasethestructural 

capacity as thepavement.

 
5.4 Machinery, EquipmentUsed:- 

 Dumpers 

 Grader 

 Excavators 

 VibratorRoller 

 NeedleVibrator 

 PlateVibrator 

 Transit mixer / Cement ConcreteMixer 

 Concrete BatchingPlant 



 

 Auto Level for Survey 

 Total Station Survey 
 
 
 
5.4.1 Dumpers:- 

 
A dumper is a vehicle designed for carrying bulk material, often on building sites. 

Dumpers are distinguished from dump trucks by configuration: a dumper is usuallyan 

open 4-wheeled vehicle with the load skip in front of the driver, while a dump truck 

hasitscabinfrontoftheload.Theskipcantiptodumptheload;thisiswherethename "dumper" 

comes from. They are normally diesel powered. A towing eye is fitted for secondary 

use as a site tractor. Dumpers with rubber tracks are used in special circumstances 

and are popular in somecountries. 

Figure 4-Dumper 
 

Earlydumpershadapayloadofaboutatonandwere2-wheeldrive,drivingon the  

front  axle  and  steered  at  the  back  wheels.  The  single   cylinder dieselengine 

(sometimes made by Lister) was started by hand cranking. Thesteering wheel 



 

turnedthebackwheels,notfront.Havingneitherelectricsnorhydraulicstherewasnot much 

to gowrong. 

Theskipwassecuredbyacatchbythedriver'sfeet.Whenthecatchisreleased, the 

skip tips under the weight of its contents at pivot points below, and after being 

emptiedisraisedbyhand.Moderndumpershavepayloadsofupto10tonesandusually steer 

by articulating at the middle of the chassis (pivot steering). They have multi- cylinder 

diesel engines, some turbocharged, electric start and hydraulics for tipping and 

steering and are more expensive to make and operate. An A-frame known as a ROPS 

(Roll-Over Protection) frame may be fitted over the seat to protect the driver if the 

dumper rolls over. Some dumpers have FOPS (Falling Object Protection) as well. 

Lifting skips are available for discharging above ground level. In the 1990s dumpers 

with swivel skips, which could be rotated to tip sideways, became popular, especially 

for working in narrow sites such as road works. Dumpers are the most common cause 

of accidents involving constructionplant. 

 

 
5.4.2 Grader:- 

 
Agrader,alsocommonlyreferredtoasaroadgrader,ablade,amaintainer,oramotor 

grader,isaconstructionmachinewithalongbladeusedtocreateaflatsurface.Typical models 

have three axles, with the engine and cab situated above the rear axles at one end of 

the vehicle and a third axle at the front end of the vehicle, with the blade in between. 

In certain countries, for example in Finland, almost every grader is equipped 

withasecondbladethatisplacedinfrontofthefrontaxle.Someconstructionpersonnel refer 

to the entire machine as "theblade." 

In civil engineering, the grader's purpose is to "finish grade" (refine, set 

precisely) the "rough grading" performed by heavy equipment or engineering vehicles 

such  as scrapers and bulldozers.  Graders  can  produce   inclined   surfaces,   to   

give cant(camber)toroads.Insomecountriestheyareusedtoproducedrainage 



 

ditches with shallow V-shaped cross-sections on either side of highways. Graders are 

commonly used in the construction and maintenance of dirt roads and gravel roads. In 

the construction of paved roads they are used to prepare the base course to create a 

wide flat surface for the asphalt to be placed on. Graders  are  also  used  to  set  

native soil foundation pads to finish grade prior to the construction of large buildings. 

In some locales such as Northern Europe, Canada, and places in the UnitedStates, 

Gradersareoftenusedinmunicipalandresidentialsnowremoval.Inscrubland and 

grassland areas of Australia and Africa, graders are often an essential piece of 

equipment on ranches, large farms, and plantations to make dirt tracks where the 

absenceofrocksandtreesmeansbulldozersarenotrequired.Gradersarealsousedfor 

undergroundmining. 

Capacities range from a blade width of 2.50 to 7.30 m and engines from 93  

373 kW (125 500 hp). 
 

 
 



 

5.4.3 Excavators:- 
 
Excavators are heavy equipment consisting of a boom, bucket and cab on a rotating 

platform (known as the "house"). The house sits atop an undercarriage with tracks or 

wheels. All movement and functions of the excavator are accomplished through the 

use of hydraulic fluid, be it with rams or motors. Their design is a natural progression 

from the steam shovel. 

Excavators are used in many ways: 
 

 Digging of trenches, holes,foundations

 Materialhandling

 Brush cutting with hydraulicattachments

 Forestrywork

 Demolition

 Generalgrading/landscaping

 Heavy lift, e.g. lifting and placing ofpipes

 Mining, especially, but not only open-pitmining

 Driving piles, in conjunction with a PileDriver.
 
 



 

5.4.3.1 Configurations:- 

 
Excavatorscomeinawidevarietyofsizes.Thesmalleronesarecalledminiorcompactexcava

tors.Caterpillar's smallest mini-excavator weighs 3549 lb (1610 kg) and has19 hp; 

their largest Model weighs 187,360 lb (84,980 kg) and has 513 hp. The largest 

excavator available is the BucyrusRH400; it weighs in excess of 2,160,510 lb 

(980,000 kg), has 4500 hp and has a bucket size of about (52.0 m³).Engines in 

excavators drive hydraulic pumps; there are usually 3 pumps: the two main pumps are 

for supplying oil at high pressure (up to 5000 psi) for the rams, slew motor, track 

motors, and accessories, and the third is a lower pressure (700 psi) pump for Pilot 

Control, this circuit used for the control of the spool valves, this allows for a reduced 

effort required when operating the controls. The two main sections of an excavatorare 

theundercarriageandthehouse.Theundercarriageincludestheblade(iffitted),tracks, track 

frame, and final drives, which have a hydraulic motor and gearing providing the drive 

to the individual tracks, and the house includes the operator cab, counterweight, 

engine,fuelandhydraulicoiltanks.Thehouseattachestotheundercarriagebywayof a 

centre pin, allowing the machine to slew 360° unhindered. The main boom attaches to 

the house, and can be one of 3 differentconfigurations: 

 
 Most are mono booms: these have no movement apart from straight up and 

down. 

 Some others have a knuckle boom which can also move left and right in line 

with themachine. 

 The other option is a hinge at the base of the boom allowing it to hydraulically 

pivot up to 180° independent to the house; however this is generally available 

only to compactexcavators. 

 
Attachedtotheendoftheboomisthestick(ordipperarm).Thestickprovidesthe 

diggingforceneededtopullthebucketthroughtheground.Thesticklengthisoptional 

depending whether reach (longer stick) or break-out power (shorter stick) isrequired. 



 

Ontheendofthestickisusuallyabucket.Awide,largecapacity(Mud)bucketwitha straight 

cutting edge is used for clean-up and levelling or where the material to be dug is soft, 

and teeth are not required. A general purpose (GP) bucket is generally smaller, 

stronger, and has hardened side cutters and teeth used to break through hard ground 

and rocks. A general purpose bucket with no teeth is known as an "Eels" bucket. 

Bucketshavenumerousshapesandsizesforvariousapplications.Therearealsomany other 

attachments which are available to be attached to the excavator for boring, ripping, 

crushing, cutting, lifting,etc. 

 
 
 
5.4.4 VibratorRoller:- 

 
A road     roller (sometimes     called      a roller-compactor,      or      just roller)    is a 

compactor type   engineering   vehicle used   to compact   soil, gravel,concrete,   or 

asphalt in the construction of roads and foundations. In some parts of the world, road 

rollers are still known colloquially as steam rollers, regardless of their method of 

propulsion. This typically onlyapplies to the largest examples (used for road-making). 

 
 
Uses:- 

 
Road rollers use the weight of the vehicle to compress the surface being rolled. Initial 

compactionofthesubstrateisdoneusingapneumatic-tiredroller,withtworows(front and 

back) of pneumatic tyres. The flexibility of the tires, with a certain amount of vertical 

movement of the wheels, enables the roller to operate effectively on uneven ground. 

The finish is done using metal-drum rollers to ensure a smooth, evenresult. 



 

5.4.5 NeedleVibrator:- 
 
In all the vibrators, the internal vibrator is most commonly used. This is also called, 

consists of a power unit, a flexible shaft and a needle. The power unit may be 

electrically driven or operated by petrol engine or air compressor. The vibrations are 

caused by eccentric weights attached to the shaft or the motor or to the rotor of a 

vibrating Element. Electromagnet, pulsating equipment is also available. The 

frequency of vibration varies up to 12,000 cycles of vibration per minute. The needle 

diameter varies from 20mm to 75 mm and its length varies from 25 cm to 90 cm. The 

bigger needle is used in the construction of mass concrete dam. Sometimes, 

arrangements are available such that the needle can be replaced by a blade of 

approximatelythesamelength.Thisbladefacilitatesvibrationofmembers,where,due to 

the congested reinforcement, the needle would not go in, but this blade can 

effectivelyvibrate.Theyareprobableandcanbeshiftedfromplacetoplaceveryeasily during 

concreting operation. They can also used in difficult positions andsituations 

 
 

5.4.5.1. Depth of Immersion ofVibrator:- 
 
To be fully effective, the active part of the vibrator shall be completely immersed in 

the concrete. Its compacting action can be usually assisted by maintaining a head of 

concrete above the active part of the vibrator, the primary object of which is to press 

down upon and confine the concrete in the zone of influence of the vibrator. The 

vibratorheadshallbedippedthroughthefillingwhichistobeconsolidatedtoafurther depth 

of 10 to 20 cm in the lower layer which has already been consolidated so that there is 

a good combination of various layers and the grout in the lower layer is distributed in 

the newfilling. 



 

5.4.5.2. Precautions while usingvibrator:- 
 

 Careshallbetakenthatthevibratingheaddoesnotcomeintocontactwithhard objects 

like hardened concrete, steel, wood, as otherwise the impact may damage 

thebearing. 

 The prime mover should as far as possible, be started only when head is raised 

or resting on softsupport. 

 When the space for introduction is narrow, the vibrator should be switched on 

only after the vibrator head has been introduced into theconcrete. 

 Thevibratormaybeusedvertically,horizontallyoratanangledependingupon the 

nature of the job but always needle vibrator usedvertically. 

 
 
 
 
 

 
5.4.6 TableVibrator:- 

 
Thisisthespecialcaseofformworkvibrator,wherethevibratorisclampedtothetable. 

Ortableismountedonspringswhicharevibratedtransferringthevariationtothetable. They 

are commonly used for vibrating concrete cubes. Any article kept on the table 

getsvibrated.Thisisadoptedmostlyinthelaboratoriesandinmakingsmallbutprecise 

prefabricated R.C.C.members. 

 
 
5.4.7 TransitMixer:- 

 
Transit mixer is one of the most popular equipment for transporting concrete over a 

long distance particularly in ready mixed plant (RMP). There are two variations. In 

one,mixedconcreteistransportedtothesitebykeepingitagitated allalongataspeed 

varyingbetween2to6revolutionsperminutes.Intheothercategory,theconcreteis 



 

batched at the central batching plant and mixing is done in the truck mixer either in 

transit or immediately prior to discharging the concrete at site. The truck mixer the 

speed of rotating of drum is between 4-16 revolutions per minute. 

Figure 5- Placing of Concrete through Chute by Transit Mixer 
 

Withthedevelopmentoftwinfinprocessmixer,thetransitmixershavebecome more 

efficient in mixing. In these mixers, in addition to the outer spirals, have two opposed 

inner spirals. The outer spirals convey the mix materials towards the bottom of the 

drum, while the opposed mixing spirals push the mix towards the feed opening. As 

per estimate the cost of transportation of concrete by transit mixer varies between Rs. 

160 to 180 cubicmeters. 

Compressive strength test for Cement. 
 

 In-situ density fromcores.

 California bearing test for sub gradesoil

 Impacttest

 Specific gravity and watertest



 

CHPATER 6 
 

6. Quantity Control:- 
 

Bituminous road construction demands a very high degree of quality control. 

The tests to be conducted at regular intervals are necessary and this are: 
 

 Concretestrength(7daysand28dayscube)attherateof2specimensforevery 150 

cum. 

 Compressive strength test forCement. 

 In-situ density fromcores. 

 California bearing test for subgradesoil 

 Impacttest 

 Specific gravity and watertests 
 
 
 
6.1 Tests:- 

 
6.1.1 Concrete Compression Strengthtest:- 

 
It is the most common test conducted on the hardened concrete, partly because it is an 

easytesttoperform,andpartlybecausemostofthedesirablecharacteristicsproperties of 

concrete are qualitatively related to its compressive strength. First take cube mould of 

the size 15 x 15 x 15cm. 

 Largestnominalsizeoftheaggregatedoesnotexceed20mm,10cmsizecubes may 

also be used as analternative.

 Now make mixture of concrete and fill it in the mould and compact it well so 

 Nowcleanthetopwithtowelforfinishedwellandcoveredwithaglassormetal plate 

to preventevaporation.



 

 Nowplaceitinmoistairofatleast90%relativehumidityandatatemperature of 27° ± 

2° C for 24 hours ± ½hour

 This test is carried out to determine the compressive strength of cement. 

Following procedure isadopted:

 The mortar of cement and sand is prepared. The proportion is 1:3 whichmeans 

that x gm of cement is mixed with 3x gm ofsand.

 The water is added to the mortar. The water cement ratio is kept as 0.4 which 

means that 0.4x gm of water is added to drymortar.

 The mortar is placed in moulds. The test specimens are in the form of cubes 

withsideas70.6mmor76mm.themouldsareofmetalandtheyareconstructed 

insuchawaythatthespecimenscanbeeasilytakenoutwithoutbeingdamaged. For 

70.6 mm and 76 mm cubes, the cement required is 185 gm and 235 gm 

respectively

 The moulds are placed in a damp cabin for 24hours.

 The specimens are removed from the moulds and they are submerged in clean 

water forcuring.

 The cubes are tested in compression testing machine at the end of 3 days and7 

days. The testing of cubes is carried out on their three sides without packing. 

Thusthreecubesaretestedeachtimetofindoutthecompressivestrengthatthe 

endof3daysand7days.Theaveragevalueisthenworkedout.Duringthetest, the 

load is to be applied uniformly at the rate of 350 kg/cm2 or 35N/mm2.

 The compressive strength at the end of 3 days should not be less than 115 

kg/cm2or11.50N/mm2andthatattheendof7daysnotbelessthan175kg/cm2or 17.50 

N/mm2.



 

 
 

Figure 6- Compressive Strength Testing machine in Q/C La 

 
6.1.2 In-Situ Densitytest:- 

 
Object of In-situ density test is to determine the mass density of soils by two methods- 

 
 Core cuttermethod

 Sand replacementmethod.
 

We use sand replacement method at site to determine density of subgrade of 

compacted soil at site 

 
 

6.1.2.1 Sand Replacement method:  

Apparatus:- 

Sand pouring cylinder, trowel or bent spoon, cylindrical calibrating container, metal 

tray with hole (30 cm square with 10 cm hole in the centre), sand (clean oven dried, 

passing 60 micron sieve), balance (accuracy of 1 gm and 0.01 gm), moisture content 

crucibles, oven desiccators, tongs, glass plate (about 45 cm square), metal tray (about 

30 cm square), scraper tool, measuring jar (1000 cc). 



 

 
 

Procedure:- 
 
Calibration of Apparatus:- 

 
 Measuretheinternalvolumeofthecalibratingcontainerfromthevolumeofthe water 

required to fill thecontainer. 

 Fill the pouring cylinder with sand within about 1.0 cm of the top and weight 

it. 

 Place the pouring cylinder concentrically on the top of calibratingcontainer. 

 Open the shutter to allow the sand to run out and fill the calibratingcylinder 

 When there is no further movement of sand in pouring cylinder, close the 

shutter. 

 Remove the pouring cylinder and weight it to the nearestgram 

 Place the pouring the cylinder on plane surface such as glassplate 

 Open the shutter and allow the sand to run out. When there is no movement of 

and in the cylinder close theshutter. 

 Weigh the pouring cylinder with remainingsand 
 

6.1.3 Measurement of soildensity:- 

 Clean and level the ground where the field density isrequired

 Fill the pouring cylinder within about 1.0 cm of the top and weightit.

 Place the metal tray with the central hole over the portion of soil to betested.

 Excavate the soil approximately 10 cm dia and 15 cm deep with bent spoon. 

Theholeinthetraywillguidethediameterofholetobemadeinthesoilcollect the 

excavated soil in the metal tray weight to the nearestgram.

 Determine the moisture content of the excavatedsoil.

 Place the pouring cylinder over the hole so that base of the cylinder covers the 

holeconcentrically.



 

 Open the shutter and allow the sand to run out into the hole. When there is no 

movement of sand, the shutter isclosed.

 Remove the cylinder and weighit.

 

 
Application:- 

 
 Density is used in calculating the stress in the soil due to its overburden 

pressure.

 

offootings,earthpressuresbehindtheretainingwalls,dams,andembankments.

 It is the density which controls the field compaction ofsoils.

 Permeability of soils depends upon itsdensity.

 Void ratio, porosity, and degree of saturation need the help of density ofsoils.
 
6.1.4 Impact Test forAggregates:- 

 
Thistestisdesignedtoevaluatetheresistanceofanaggregatetosuddenimpact.Since vehicle 

loads cause impact, this test gives an indication of the performance of aggregates to 

resist crushing under impact. The test has been standard (IS: 2386 Part IV). The IRC 

specifications also indicate the minimum acceptable values as per this test. 

 The test consists of subjecting a specimen of aggregate (passing 12.5mm sieve 

and retained on 10 mm sieve) filled into a cylindrical mould 10.2 cm interval 

dia and 5 cmheight.

 The impact is provided by dropping a hammer of weight 13.5- 14.0 kgthrough 

a height of380mm.

 Aggregate passing fully through 12.5 mm sieve and retained on 10 mm sieve 

arefilledinthecylindricalmeasureinthreelayers,eachlayerbeingtransferred to the 

cup of aggregate and tamped 25 times with therod.



 

 After subjecting the specimen to 15 blows through the hammer, the crushed 

aggregate is sieved on 2.36 mmsieve.

 Theweightofmaterialspassingthroughthissieveexpressedasapercentageof the 

total weight of the sample gives the aggregate impact value. The test is 

conducted in dry state as well as in wetstate.

For low-grade aggregate, maximum of 50 percent wet aggregate impact value is 

allowed when used in sub-base. When used as base course, the limit is 40 percent. For 

surfacing courses, the limit is 30 percent. 

 
 
 
 
 
 
 
 

Figure7-Impact Test machine for Aggregates 



 

 

 

6.1.5 Specific gravity and water absorptiontests:- 
 
Thespecificgravityofanaggregateisconsideredtoameasureofthequalityorstrength of the 

material. Stones having low specific gravity values are generally weaker than those 

having higher values. The specific gravity test also helps identifying the stone 

specimen.Stoneshavinghigherwaterabsorptionvaluebasedoncrushingandhardness tests. 

About 2 kg of dry aggregate sample is placed in wire basket and immersed in water 

for 24 hours. The sample is weighed in water and the buoyant weight is found. The 

aggregate are then taken out weighed after drying the surface. Then the aggregate are 

dried in an oven for 24 hours at a temperature 100- 110°C, and then the dryweight 

isdetermined.Thespecificgravityiscalculatedbydividingthedryweightofaggregate by 

weight of equal volume of water. The water absorption is expressed as the percent 

waterabsorbedintermsofoverdriedweightoftheaggregates.Thespecificgravityof rocks 

vary from 2.6 to 2.9. Rock specimens having more than 0.6 percent water absorption 

are considered unsatisfactory unless found acceptable based on strength tests. 

However slightly higher value of porosity may be acceptable for aggregate used in 

bituminous pavement construction, if the aggregate are found otherwisesuitable. 



 

CHAPTER 7 
 

7. Suggestions for Improvement and Safety Measures atSite:- 
 

 Allworkmenshouldusesafetyhelmetsatworksite,providedbythecontractor. 

 All workmen should wear reflective jackets, while working in traffic moving 

zone. 

 Adequateprecautionsshouldbetakentopreventaccidentsfromelectriccurrent 

while digging operation inunderway. 

 Workers employed on bituminous works, stone crushers, concrete batching 

plant etc. should wear protective goggles, gloves, gumboots, ear plungesetc. 

 Those engaged in welding work should wear protectiveshine. 

 All scaffolds, ladders and other safety device should be maintained in a safe 

and soundcondition. 

 All construction vehicles should have reversehorns. 



 

CONCLUSION 
 

Practical training is very advantageous for me. Theoretical as well as practical 

knowledge is essential to enter in any industry. Generally we read theories but keep 

practicalknowledgeisshowimplementationonthistheoreticalknowledge.Sowewere 

going for practical training to learn many. Things and our site engineer give best 

knowledgeashecouldgiveaccordingtheirknowledge.Hetaughtusmanythingssuch as 

how to control labour, right way of communication with labour so they give best 

resultastheycangive,howtotakelevelofroadalignment,necessityofBIS/IRCCodes in 

road construction. Demand of transportation, design of super elevation,etc. 
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CHAPTER-1

INTRODUCTION 

Vijayawada Tollway Plaza Private Limited(VTPL) is a subcompany of 
IJMII of Malasyian company established in April 2001.They constructed the  
80 kilometers road from vijayawada to chilakaluripeta and the cost of the 
project is 174.78 crores 

 LOCATION OF THE SITE: 

 

Operation & maintenance of 6-laning of chilakaluripet-vijayawada section of NH-
5(New No. NH-16) from .355+000 to km. 434+150 

IJM(India) Infrastructure Limited(IJMII) is a company established in 1998 
and registered under the companies Act 1956. Its Registered Office is located 
at1-89/1,Plot No.42 &43,3rd and 4th floor, Kavuri hills,Phase-
1,Madhapur,Hyderabad - 500 081. 

IJMII is a Malaysian Multinational, which is a subsidiary of IJM Corporation 
Bhd.(IJM), Malaysia. 

IJM,whose core competency is construction, is one of the Malaysia's largest and 
most diversified construction groups,with world wide presence with 
specialization in the areas of construction , property development ,manufactures 
,quarrying, plantation and international ventures. Its current operations are 
spread over Malaysia, India, Australia, Chile, China,Myanmar, Singapore and 
Vietnam. IJM is a highly quality consious company with a motto of "Excellence 
Through Quality". 
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IJMII has been actively participating in the high growth oppurtunities offered 
by Indian Infrastructure Industry, more specially in the construction sector    
.IJMII's main thrust is in construction and upgrading of highways and 
commercial buildings using modern technology and equipment. 

IJM(India) Infrasturucture Limited is firmly commited to its quality motto of 
"WE DELIVER" on Time within Budget with Commitment. 

1.1 OUR SECTORS 

1. Highways and bridges plan 

2.Residential Buildings 

3.plantations  

4.Infrastructure 

5.Industry 

6.Railways and Metro design 

7.Power stations 

8.Water resource and Irrigation 

1.2 KEY PROJECTS 

1.Mumbai-Punen Expressway Section 'A' from Kon to Chowk(Maharastra) 

2.Construction of Natural gas based combined power plant in Peddapuram in 
Andhra Pradesh 

3.Delhi metro Rail corporation private limited 

1.3 CURRENT PROJECTS 

1. Solarpur - Bijapur road project streches from 109.8 Km and the cost of the 
project is Rs.2,325 crores . 

2.First City Residential Township Project, Nagpur 

3.Dewas  Bypass Road Project (Madhya Pradesh) 
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1.4 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

Topographic Surveys 

Traffic Surveys & Axle Load Spectrum Studies 

Traffic Demand Forecasting & Capacity Analysis 

Pavement Condition Studies & Overlay Designs 

Flexible and Rigid Pavement Design 

Hydrological and Drainage Studies 

Highway Geometric Design 

Design of Culverts, Bridges and Protection Works 

Study of Options and Value Engineering 

Detailed Costing and Quantity Estimation 

1.6 Construction supervision 

Design Review 

Quality Assurance 
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CHAPTER 2

Indian Roadways: Importance; Development and Classification of Indian 
Roadways 

Roads have been existing in India for the last 5000 years. In early stages of 
Indian history, Ashoka and Chandragupta made efforts to construct roads. But 
the real progress was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of 

the present trunk routes follow the Mughal routes. These routes were essential 

for strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to 

Kolkata. It was named as Grand Trunk (G.T.) Road and joined Amritsar with 

 

2.1 Importance of Roads: 

1. Roads play a very important role in the transportation of goods and 

passengers for short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, 

factories and markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. 

As such, roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, 

railways cannot collect sufficient produce to make their operation possible. 
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2.2 Growth and Development: 

Road transport in modern sense i.e. vehicles driven by internal combustion 

engines using petrol or diesel as fuel was practically negligible in India before 

World War II. Following plans have been drawn to develop roadways in India. 

2.2.1. NAGPUR PLAN 
First serious attempt to develop roadways was made in 1943 when Nagpur Plan 
was drawn. This plan envisaged increasing of the kilometreage of major roads 
to 1, 96,800 km and of other roads to 3, 32,800 km by 1953. The highlight of 
the plan was that no village in a developed agricultural region should be more 
than 8 km from a major road or 3 km away from any other road while the 
average distance of villages from a major road should be less than 3.2 km. 

2.2.2.  TWENTY YEAR  PLAN  

After achieving the objectives of the Nagpur Plan, another plan known as 

Twenty Year Road Plan was drawn in 1961. It aimed at increasing the road 

length from 6.56 lakh km to 10.60 lakh km and the density to 32 km of road per 

100 sq km by 1981. 

The other objectives of the Twenty Year Road Plan were (i) to bring every 

village in a developed agricultural area within 6.4 km of a metalled road and 2.4 

km of any other road, (ii) to bring every village in a semi-developed area within 

12.8 km of a metalled road and (iii) to bring every village in an undeveloped 

and uncultivated area within 19.2 km of a metalled road and 8 km of any other 

road. 

The Rural Development Plan includes construction of rural roads under 

Minimum Needs Programme (MNP), Rural Landless Employment Guarantee 

Programme (RLEGP), Jawahar Rojgar Yojana (JRY) and Command Area 

Development (CAD) programmes to connect all villages having a population of 

1,500 or more with all weather roads and those having less than 1,500 

population with a link road. 
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CHAPTER-3 

TYPES OF ROADS: 

 The main significance of the Nagpur Plan lies in the fact that it classified 

roads into four categories on the functional basis. They are:   

    

 (i) National Highways  

 (ii) State Highways  

 (iii) District Roads and  

 (iv) Village Roads. A brief description of each category is given as under: 

3.1. National Highways: 

The main roads which are constructed and maintained by the Central Public 

Works Department (CPWD) are known as the National Highways. These roads 

are meant for inter-state and strategic defense movements and connect the state 

capitals, big cities, important ports, big railway junctions and link up with 

border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 

km in 1991 and 49,585 km in 1999. Currently, the total length of the National 

Highways in India is 65,569 kilometers. National Highways form the lifeline of 

road transport and constitute the framework of road system in India. Although 

the percentage share of the National Highways to the total road length has 

decreased considerably from 4.95 per cent in 1951 to on 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking 

important places to one another. The historically important Sher Shah Sun Marg 

is known as National Highway It National Highway 7 is the longest one which 

links Varanasi with Kanniyakumari via Jabalpur, Nagpur, Hyderabad, 
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Bangalore and Madurai. It traverses a distance of 2,325 km. National Highway 

5 and 17 run along the eastern and western coasts respectively. National 

Highway 15 represents the border road in Rajasthan desert and runs through 

Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab shows the 

important national highways. 

 

3.1 National highway 

In order to give a boost to the economic development of the country, the 

Government has embarked upon a massive National Highways Development 

Project (NHDP) in the country. This is perhaps one of the largest programmes 

of road development ever taken in any country with shortest time span for 

completion. It is being implemented by the National Highways Authority of 

India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive 

programme of road building in the country. Launched on January 2, 1999, this 

is perhaps one of the largest programmes of road development ever taken up in 

the country. The project is being implemented by National Highways Authority 

of India (NHAI). NHDP has following two components. 
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3.2 STATE HIGHWAY  

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. 

The state highways are usually roads that link important cities, towns and 

district headquarters within the state and connect them with National 

Highways or state highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. 

As of 31 March 2016, Maharashtra has the largest share in the total length 

of SH roads (22.14%), followed by Karnataka (11.11%), Gujarat 

(9.76%), Rajasthan (8.62%) and Tamil Nadu (6.67%). 

  Bharatmala a centrally-sponsored and funded road and highways project 

of the Government of India  with a target of constructing 83,677 km 

(51,994 mi) of new highways has been started in 2018. Phase I of the 

Bharatmala project involves the construction of 34,800 km of highways 

(including the remaining projects under NHDP) at an estimated cost 

of 5.35 lakh crore (US$75 billion) by 2021 22. 

3.2 STATE HIGHWAY 
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3.2 state highway 

 

3.3. DISTRICT ROADS  

 Roads are classified by the State PWD. The roads other than National 

Highways and State Highways are the District Roads.  

 District roads are limited to a particular District only. Among them 

are roads that connect two or more Tahsils to District HQ, these are 

Major District Roads. The rest are ' Other District Roads 

  District roads connect between two districts 

                            

3.3 District road 
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CHAPTER-4

PAVEMENTS 

4.1 What is pavement ? 

Pavement design is the major component in the road construction Nearly one-
third or one-half of the total cost of the construction. so careful consideration 
should taken in design of pavement 

4.2 TYPE OF PAVEMENT 

There are various types of pavements depending upon the materials used. A 
brief description of all types is given here. 

4.2.1 Flexible Payment 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular 
material of appropriate quality in layers over the subgrade. Water bound 
macadam roads and stabilized soil roads with or without asphaltic toppings are 
examples of flexible pavements 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted 
downwards from the surface by virtue of spreading over an increasingly larger 
area, by carrying it deep enough into the ground through successive layers of 
granular material 

Thus for flexible pavement, there can be grading in the quality of materials 
used, the materials with high degree of strength are used at or near the surface. 
Thus the strength of subgrade primarily influences the thickness of the flexible 
pavement. 

4.2.2 Rigid Pavement  

Rigid pavement, though costly in initial investment, is cheap in the long run 
because of low maintenance costs. There are various merits in the use of Rigid 
pavement (Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and 
the price of which has been rising steeply. India imports nearly 70% of the 
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petroleum crude. The demand for bitumen in the coming years is likely to grow 
steeply, far outstripping the availability. Hence it will be in India's interest to 
explore alternative binders. Cement is available in sufficient quantities in India, 
and its availability in the future is also assured. Thus cement concrete roads 
should be the obvious choice in future road programmes. 

Besides the cast available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a 
large programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made Concrete roads can 
withstand extreme weather conditions - wide ranging temperatures, heavy 
rainfall and water logging. 

4.2.3 Semi Rigid Pavement 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research 
work has been done in this direction. But the work in terms of real construction 
is not visible. 

 

 

 

 

 

                                                        figure: 4.1 

Types of  pavements 
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Highway Pavement:, Functions, Types, Defects, Rigid and Flexible
Pavements! 
 
4.3 HIGHWAY PAVEMENTS FUNCTIONING: 
Pavement design, in general, consists of determining the thickness of the 
pavement or of the several layers of which it is composed in order to resist the 
wheel loads of the traffic and transmit them safely on to the foundation soil. 
Thus, the strength of the pavement must be adequate to resist the contact 
pressure from the wheel loads, and the thickness must be sufficient to transmit 
this pressure on to a larger area of the foundation soil below to avoid excessive 
deformation or shear failure of the soil. This will ensure that the pavement 
structure is strong and stable during the entire design period to serve traffic 
needs. 
Functions and Requirements of a Pavement: 
The primary functions of a highway pavement are: 
1. Provide a strong and smooth surface to resist traffic loads. 
2. Distribute the loads safely on to a larger area of the foundation soil through 
the intermediate layers/courses 
3. Carry traffic loads under repeated application during the anticipated design 
life without developing excessive or harmful deformations/strains. 
In order to fulfill these functions, the requirements of a pavement are: 
1. It should be strong enough structurally to withstand the stresses imposed by 
the traffic. 
2. Its thickness should be adequate to transmit the applied loads and distribute 
them on to a larger area of the soil below so that the pressure transmitted is 
small. 
3. It should provide a hard wearing surface so as to resist the abrasion caused by 
vehicle tyres. 
4. It should be smooth enough to provide riding comfort, yet provide enough 
friction for tractive effort and to prevent skidding. 
5. It should be impervious to water so as to prevent its deteriorating effect on 
the layers below. 
6. It should have adequate durability to serve through its design period. 
7. Its initial cost and maintenance cost during its design life should be a 
minimum. 
Some of these requirements may appear to be conflicting; but a judicious 
compromise should be struck for good design of a pavement. 
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4.4 LAYERS OF PAVEMENTS
The courses/layers from bottom to top are: 
i. Surface (or wearing) course 
ii. Base course 
iii. Sub-base course 
iv. Subgrade soil. 
 
The functions of each of these layers are given below in the reverse order: 
i. Surface (or Wearing) Course: 
This is the topmost layer; its function is to provide a smooth, strong, abrasion-
resistant and reasonably impervious course. Since it is directly in contact with 
the vehicle tyres, it has to resist the imposed wheel loads and transmit them 
safely to the layer below. The material may be granular, bituminous or cement 
concrete depending upon the nature of the construction. 
ii. Base Course: 
This is immediately below the surface course and its function is to distribute the 
stresses transmitted through the surface course evenly onto the layers below. 
Invariably, it consists of granular or bituminous material, and acts as a structural 
part of the pavement. 
iii. Sub-Base Course: 
This comes just below the base course and provides additional help to the 
courses above it in distributing the loads. It also helps in preventing soil grains 
of the subgrade from intruding into the base course above, and counteracts frost 
action, if any. It may consist of stabilised soil or soil aggregate mixes, which 
facilitate drainage of free water from the pavement. 
iv. Subgrade: 
It is the compacted natural soil immediately below the pavement layers; this act 
as a foundation for the highway. The top surface of the subgrade is called the 
formation level. 
Depending upon the alignment and the nature of the terrain, a roadway may be 
constructed over an embankment or a cutting, or at or nearly at the natural 
ground level. The formation of level, therefore, has to be properly decided to 
suit these conditions. 
 
4.5. DEFECTS IN HIGHWAY PAVEMENT: 
Defects in Flexible Pavements: 
Flexible pavements, include earth, gravel, stabilised earth, WBM and 
bituminous roads. 
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Some defects arise solely because of lack of quality in the
1. Ravelling 
2. Stripping 
3. Cracking 
4. Plastic deformation 
5. Disintegration 
6. Bleeding 
7. Loss of skid-resistance 
Defects attributable to the deficiencies in base course/sub-base 
course/subgrade are: 
i. Localised depressions/pot holes 
ii. Road bumps due to frost heave 
iii. Consolidation deformation/settlement 
iv. Wavy surface 
v. Rutting 
vi. Corrugations 
vii. Deformation due to lack of bond between layers 
viii. Edge damage 
ix. Streaking in bituminous surfaces. 
A brief explanation of some of these is given below, along with the causes 
and symptoms: 
4.5.1 .Ravelling: 
This is the progressive dislodging of aggregates due to insufficient binder or its 
failure. This is a result of the action of traffic on a weak surface. 
 
 
 
 
 
 
 
 
 
 

fig:2.1 
4.5.2. Stripping: 
This is the separation of bitumen coating in the presence of moisture, leading to 
loss of binding action and loss of aggregate under the action of traffic. 
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Defects in Rigid Pavements:
The following are the typical and basic kinds of defects which are known to 
occur in rigid pavements or cement concrete pavements: 
1. Scaling of concrete 
2. Spalling of joints 
3. Mud-pumping 
4. Shrinkage cracking 
5. Cracking due to warping 
6. Structural cracking 

 
The causes for the occurrence of these defects are: 
(a) Deficiencies in pavement materials. 
(b) Structural inadequacy of the pavement. 
(c) Poor workmanship. 
Material deficiencies could be in respect of the requirements for cement, fine 
aggregate, coarse aggregate, mixing water, joint fillers and sealing compounds. 
Structural inadequacy could be due to inadequate pavement thickness, poor 
subgrade support, and inadequate joints. 
Poor workmanship could be in respect of mixing, laying, compaction, 
screeding/finishing, and curing of the cement concrete; this could also be in 
respect of the provision of joints including load transfer devices such as dowel 
bars and tie-bars, and filling and sealing of the joints with appropriate materials 
and compounds. 
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CHAPTER-5
TYPES OF CRACKING 

 
5.1. Cracking: 
 
Several different types of cracking occur: hair-line cracks and short and fine 
cracks at close intervals on the surface apart from those that appear due to 
insufficient binder, excessive filler or inadequate compaction. 
 
5.2.Alligator Cracks (Map Cracks): 
 
Cracks which are interconnected and which form a series of blocks (Fig. 10.1). 

 
 
5.3.Shrinkage Cracks: 
 
Transverse cracks, usually interconnected to form a series of large blocks. 
 

 
fig:5.3 
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5.4. Block Cracking in Roads: 

Block cracking is in the form of interconnected rectangular cracks. These types 
of cracks also cause roughness and water seepage through the cracks. 

 

 

 

 

  

FIG:5.4 

 

FIG:5.4 

5.5. Longitudinal and Transverse cracking: 

Cracks formed in the direction of the traffic flow are termed as longitudinal 
cracks and those that are formed perpendicular to the traffic flow are called 
transverse cracks. 

 

 

 

 

 

 

 

FIG:5.5 
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5.6. Corrugation and Shoving: 

It is in the form of a sudden wave in the road surface and is perpendicular to the 
direction of traffic flow and is mostly located at the points where a vehicle starts 
or stops in the road. It causes roughness and discomfort to the driver. 

 

 

 

 

 

 

FIG:5.6 

5.7. Depression: 
A rut is a depression or groove worn into a road or path by the travel of wheels 
or skis. Ruts can be formed by wear, as from studded snow tires common in 
cold climate areas, or they can form through the deformation of the asphalt 
concrete pavement or subbase material. 

 

 

 

 

 

FIG:5.7 

5.8. Potholes: 

Potholes are voids in the roadway surface where pieces of the pavement have 
become dislodged. Areas in which many potholes occur become suspect for 
fundamental problems such as inadequate drainage, pavement strength, or 
base/subgrade problems. Single or infrequent potholes may be the only 
pavement distress to occur in an area, and beyond the treatment of the 
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individual pothole no other pavement repair work may be required. The location 
of potholes which receive a temporary fix should be documented so they are 

potholes that appear in the wet or winter seasons is often an indicator of the 
effectiveness of the permanent fix program. 

Potholes are bowl-shaped depressions of varying sizes in the pavement surface. 
They generally have sharp edges. Potholes are most likely to occur on roads 
with thin surfaces course. They are usually caused when the severity of cracks 
increases. They cause roughness and riderdiscomfort and are a major cause of 
accidents especially at dark times when there visibility is very low. 

 

 

 

 

 

FIG:5.8 

5.9. Raveling: 
Raveling and pitting distresses are characterized by the loss or dislodgment of 
surface aggregate particles. Oxidized asphalt binder is often the cause of 
raveling and pitting. It could also be caused by poor compaction, letting the mix 
get cold when paving, dirty aggregate, not enough asphalt in the mix, 
overheating the mix during manufacture, or aging. Routine maintenance repairs 
are made to raveled or pitted surfaces is made as soon as conditions permit 
and/or materials are available. The most important consideration in scheduling 
repair of raveled or pitted areas is to perform the repairs before a more serious 
condition develops, and prior to the onset of inclement weather. Open grade 

sealed if they are properly constructed. But, pavement that is raveling must be 
sealed. Unsealed pavements will continue to ravel and will also age and harden 
at a much faster rate than normal. This condition may also encourage the loss or 
stripping of the asphalt within the pavement. Timely sealing can add 
significantly to the life of the pavement. Open grade pavements should be fog 
sealed on a schedule recommended by the Region Materials Engineer. Failure to 
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do so can lead to premature failure of the open grade mat and lead to difficult 
maintenance problems. 

The crumbling up of the asphalt layer as a result of the disintegration between 
the aggregate particles and the asphalt binder. It causes roughness and skid 
resistance problem and may lead to pothole formation as the moisture 
infiltration increases because of the openings. 

5.9.1. Rutting: 
Rutting is a surface depression within the wheel path and is a result of 
permanent deformation of the pavement or subgrade. This condition is normally 
caused by heavy loads on roads lacking sufficient strength to support the 
loading. In some cases, rutting can also be caused by studded tire use. Wheel 
ruts, if not repaired, can trap water and cause hydroplaning.It is identified as the 
slight depression along the wheel paths in a pavement. It is classified into two 
types. 
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CHAPTER-6 

MATERIALS AND INSTRUMENTS USED IN THE   
REPAIRING OF ROADS 

The most common materials used for paving roads are asphalt and concrete. 
Factors such as cost and type and amount of traffic will determine which 
material will be used. Asphalt uses an oil-based substance called bitumen to 
make sand and crushed rock stick together like glue. There are lots of 
traditional materials used in road construction. Some of them discusses below: 

6.1 Aggregate: 

Aggregates are accumulation of minerals and materials found in particular size 
and shape and mostly used in civil engineering construction. 

6.2 Bitumen, Asphalt, Tar: 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic 
byproduct of decomposed organic materials. Also known as asphalt or 
tar.Asphalt residues, byproducts, of the refinery of petroleum oils. . 

6.3. BITUMEN MIX DESIGN 

The main objective of the bituminous mix design is to proportion various 
components for  pavement construction to this the following objectives: 

 To obtain a durable pavement, sufficient amount of bitumen is required. 
 Adequate strength must be provided to obtain resistance against the shear 

deformation  under higher temperatures 
 Additional voids have to be incorporated to facilitate the compaction 

performed by 
the traffic 

 The placement must be performed with ease which will demand sufficient 
workability 

 The premature cracking in the bitumen pavement can be avoided by 
providing sufficient flexibility for the bitumen 

 The flexibility must be attained at smaller temperatures so that the 
shrinkage cracks can be avoided. 
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6.4.Types of Bituminous Mixes 

 Open-graded mix 
 Well graded bituminous mix  
 Gap graded bituminous mix  
 Unbounded bituminous mix 

6.4..1 Open-Graded Mix: The filler and the finer aggregates are absent. These 
mixes are porous in nature and offer good frictional properties. This lower the 
strength if the pavement is constructed for a high-speed pavement construction 

6.4.2 Gap-Graded Bituminous Mix: As the name implies, large coarse 
aggregates are missing in these types of mix. This has good fatigue properties as 
well as tensile strength. 

6.4.3 Well - Graded Mix: A well-graded mix is a dense mix. These have all 
ranges of aggregates and are sufficiently packed. This facilitates the proper 
filling of voids in a systematic manner. These types of mix offer good 
compressive strength and tensile strength. 

The layer of mineral aggregates like gravel, stones, and sand together form the 
bituminous base course layer. This layer is treated as the foundation for the 
laying the binder and the surface course. 

The bituminous binder course is the second layer above the base course which 
acts as the first layer of bitumen. This is done in a two-layer resurfacing. This is 
also called a leveling course. 

6.5.INSTRUMENTS USED FOR TESTING 

 BUMP INTEGRATOR 
 MILLER  
 BROMMER 
 TACK COAT LAYER 
 PAVER 
 VIBRATING ROLLER 

6.5.1 Bump Integrator  

"STECO" make Bump Integrator also known as Roughometer or Automatic 
Road Unevenness Recorder gives quantitative integrated evaluation of 
surface irregularities on an digital counter / LCD screen. 
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It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a 
chassis, on which an integrating device is fitted. The machine has a panel 
board fitted with two / four sets of digital counters for accounting the 
unevenness index value. 

 The operating speed of the machine is 32+1/2 km/hr.  

The machine is towed by a vehicle, usually a jeep.  

 

6.5.1 BUMP INTEGRATOR 

6.5.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of 
removing at least part of the surface of a paved area such as a road, bridge, 
or parking lot. Milling removes anywhere from just enough thickness to level 
and smooth the surface to a full depth removal. There are a number of different 
reasons for milling a paved area instead of simply repaving over the existing 
surface. 

Milling is performed by construction equipment called milling machines or cold 
planers. These machines use a large rotating drum to remove and grind the road 
surface. The drum consists of scrolls of tool holders. The scrolls are positioned 
around the drum such that the ground pavement is moved toward the center and 
can be loaded onto the machine's conveyor belt. The tool holders can wear out 
over time and can be broken while milling if highway structures like manholes 
are encountered while milling.  

The tool holders on the drum hold carbide cutters. The cutters can be removed 
and replaced as they wear out. The amount of wear (and therefore the interval 
between replacements) varies with the type and consistency of the material 
being milled; intervals can range from a few hours to several days.  
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6.5.2 ROAD MILLER 

6.5.3 BROMMER 

It is tractor towable and used for cleaning the pavement subbase before laying 
hot mix asphalt or concrete mix. The Road Broomer machine is manufactured 
from pressed steel consisting of broom shaft, two heavy duty wheels, hydraulic 
motor and adjustment screws. 

Mechanical Broom Sweepers for the cleaning of roads. It can be done by means 
of a broom or by a machine which we refer to as mechanical broomers. There 
are smaller particles which tend to stick to the surface of the road and the same 
may not be physically visible but they can be cleaned by the means 
of sweeping. 
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6.5.3 BROOMER 

 
6.5.4 TACK COAT LAYER 
 
A tack coat is thin bituminous liquid asphalt, emulsion or cutback layer applied 
between HMA pavement lifts to promote bonding. Adequate bonding between 
construction lifts and especially between the existing road surface and an 
overlay is critical in order for the completed pavement structure to behave as a 
single unit and provide adequate strength. If adjacent layers do not bond to one 
another they essentially behave as multiple independent thin layers  none of 
which are designed to accommodate the anticipated traffic-imposed bending 
stresses. Inadequate bonding between layers can result in delaminating 
(deboning) followed by longitudinal wheel path cracking, fatigue 
cracking, potholes, and other distresses such as rutting that greatly reduce 
pavement life  

The pavement surface receiving the tack coat should be clean and dry to 
promote maximum bonding. Emulsified tack coat materials may be applied to 
cool and/or damp pavement, however, the length of time needed for the set to 
occur may increase (Flexible Pavements of Ohio, 2001). Since existing and 
milled pavements can be quite dirty and dusty, their surfaces should be cleaned 
off by sweeping or washing before any tack coat is placed. 
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6.5.4 TACK COAT LAYER 

 
6.5.5 PAVER 

The asphalt is added from a dump truck or a material transfer unit into the 
paver's hopper. The conveyor then carries the asphalt from the hopper to the 
auger. The auger places a stockpile of material in front of the screed. The screed 
takes the stockpile of material and spreads it over the width of the road and 
provides initial compaction.  

The paver should provide a smooth uniform surface behind the screed. In order 
to provide a smooth surface a free floating screed is used. It is towed at the end 
of a long arm which reduces the base topology effect on the final surface. The 
height of the screed is controlled by a number of factors including the attack 
angle of the screed, weight and vibration of the screed, the material head and the 
towing force.[4] 

To conform to the elevation changes for the final grade of the road modern 
pavers use automatic screed controls, which generally control the screed's angle 
of attack from information gathered from a grade sensor. Additional controls are 
used to correct the slope, crown or super elevation of the finished pavement.  

 
6.5.5.PAVER 
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6.5.6 VIBRATING ROLLER 

This type of roller is fitted with one or two smooth 
surfaced steel drums measuring 0.9-1.5 m in diameter, and 1.2-1.8 m in width. 
The drums vibrate by the rotation of an eccentric shaft inside. They are 
commonly used for compacting granular base courses and sometimes 
for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, 
but also generally come at a higher cost. 

 

FIG:6.5.6 
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CHAPTER-7

MAINTENANCE OF ROADS 

7.1. MAINTENANCE OF ROADS: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called Road Maintenance or maintenance of highways. 

7.2.TYPES OF ROAD MAINTENANCE: 

1. Surface maintenance 

2. Roadside and Drainage 

3. Shoulder and approach 

4. Snow and ice control 

5. Bridge Maintenance 

6.Traffic service 
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Definition of Road Maintenance: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called RoadMaintenance or maintenance of highways. 

 

Highway maintenance is closely related to the quality of construction of original 
roadInsufficient pavement or base thickness or improper construction of these 
elements soon results in expensive patching or surface repair. Shoulder care 
becomes a serious problem where narrow lanes force heavy vehicle to travel 
with one set of wheels off the pavement 

Improperly designed drainage facilities, mean erosion or deposition of material 
and costly cleaning operation or other corrective measures. For regular 
highways maintenance and repair sharp ditches and steep slopes require manual 
maintenance as compare to cheap repair of flatter ditch and soil by machine. 

In snowy country, improper location extremely low fills and narrow cuts leave 
no room for snow storage, creating extremely difficult snow removal problems. 
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7.3.Methods of Surface Treatment for Road Maintenance 

The surface treatment may be single or multiple. Although the best type of 
surface course is pre-mix carpet for roads maintenance. The surface treatment 
methods are employed when: 

1. Intensity of traffic is not very high. 
2. the pro-mix mixers are not easily available due to long transportation or 

technical reasons. 
3. when the cost is high. 

In Highway Maintenance, for good surface treatment it is necessary that: 

 Base course is well prepared to its profile and is made more free from pot 
holes and ruts. 

 Excellence of surface dressing depends upon the correct proportion of 
binder aggregate. 

 Before laying that first surface dressing coat, the base should be made 
free from all dust loose soil etc. 

In all bituminous construction it is necessary that the newly surface posses a 
bond with the existing base at the interface. It is also necessary that the base is 
nearly impervious. 

 For maintenance of gravel roads blading and occasional resurfacing is 
required. 

 For surface treatments of low type bituminous surface in maintenance of 
roads; Patching, seal coating or possible loosening oiling, re mixing and 
relaying are involved. 

 For high type bituminous concrete and Portland cem 
 Use same material and methods for road surface maintenance as far as 

possible. 
 Maintenance and repairs of roads must be planned for rapid performance 

and to cause least possible disruption or hazard to traffic. 
 ent concrete, the Removal and replacement of failure areas and 

resurfacing are approximate  

Depends on the characters of road side where the roadside is grassy it must be 
mowed; cutting, ploughing or spraying with weed killer must be done. 

If there is dry grass fire hazard burning, plowing must be done in road 
maintenance. To improve visibility and increase the sight distance and clearance 
of road trimming should also be done. Its important to note that side slope 
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erosion by mulching, seeding etc should be checked and controlled as and 
where required to ensure slope and shoulder stability. Furthermore, picking up 
litter, thrown or blown along roadside or wayside area should be a routine work. 

Drainage of Highways: Keeping ditch, culvert and other drainage structure, 
clean and ready to carry next flow water. Sediments deposited during period of 
heavy flow must be removed badly eroded channel and dikes properly protected 
to prevent recurrence. 

7.4. Shoulders Maintenance: 

The maintenance of shoulders depend on the surface character of the area where 
the maintenance and repair is performed. 

SOD shoulders (Sod shoulders are earth shoulders on which a solid turf has 
been established. Normally they require very little maintenance and holes, ruts, 
and settlements should be repaired with sod or stabilized material.) must be 
moved and occasionally bladed down to the level of the roadway so that water 
is not trapped in the traveled way. Grass must be kept in good condition. In 
maintenance of roads shoulders protected by bituminous blankets have surface 
treatments same as for roadway surface. 

Gravel and earth shoulders that leaves a drop off at the pavement edges creates 
a serious accident hazard, hence, should be corrected by reconstruction, 
resurfacing or other appropriate means. Due to continuous wetting and drying of 
shoulder, edge joints result between lane and shoulder which may cause 
settlement of pavement due to entrance of water in sub grade soil. It can 
Repaired by filling the joint with sand and asphalt concrete 

7.5. Snow and ice control: 

Ice forming on the roadway reduces coefficient of friction between tires and 
surface, which makes vehicle control almost impossible. In repair of roads, we 
can apply abrasive to heavily traveled roadway and street. Suitable materials 
that can be used are clean and sharp sand, cinders and washed stone screening. 

7.6. Bridge maintenance: 

Bridges maintenance is a major part of roads maintenance. Bridges can be 
maintained in good condition by following the below guidelines: 

 Exposed steel work must be cleaned by sand blasting flame or other 
means followed by repainting. 
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 Deck joint may extrude or become filled with dirt so that cleaning and 
resealing is necessary. 

 Out of control vehicle, causing damage to guard rail, must be repaired 
and strengthened. 

 If bridge deck become rough resurfacing is required 
 Remedial measures to correct serious scour around and under piers and 

abutments. 

7.7. Traffic services: 

Include stripping, sign repair and maintenance (particularly needed for repair 
after stormy weather). 

7.8. Factor Affecting Roads Maintenance: 

Generally following factors affect the maintenance of pavements: 

7.8.1.Increase in the intensity of traffic. 

Since we know that there is increase in road transport per year about 8%. Hence 
this is the most important factor, which affects the maintenance of roads. 

7.9.Inadequate Thickness of Pavement. 

As already discussed adequate thickness of pavement is essential. If the 
adequate thickness is not provided, it will result frequent pavement failure, 
unevenness and heavy patches. 

7.9.1.Effect on No of lanes. 

The road research laboratory has established by experiments that concentration 
of road is almost 4 times larger on a single lane pavement than a double lane 
pavement section. Thus the road distress and maintenance on single lane 
pavement are higher than double lane pavements. 
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CHAPTER-8 

Steps in Bituminous Road Construction 
 
8.1. Preparation of the existing base course layer 

 The existing surface is prepared by removing the pot holes or rust if any.  
 The irregularities are filled in with premix chippings at least a week 

before laying surface course.  
 If the existing pavement is extremely way, a bituminous levelling course 

of adequate thickness is provided to lay a bituminous concrete surface 
course on a binder course instead of directly laying it on a WBM. 
 

8.2. Application of Tack Coat 
 It is desirable to lay AC layer over a bituminous base or binder course.  
 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area, this 

quantity may be increased to 7.5 to 10 kg for non-bituminous base. 
 
8.3. Preparation and placing of Premix 

 The premix is prepared in a hot mix plant of a required capacity with the 
desired quality control. The bitumen may be heated up to 150  177 deg 
C and the aggregate temperature should not differ by over 14 deg C from 
the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, 
carried to the location is spread by a mechanical paver at a temperature of 
121 to 163 deg C. the camber and the thickness of the layer are accurately 
verified. 

 The control of the temperatures during the mixing and the compaction are 
of great significance in the strength of the resulting pavement structure. 

8.4. Rolling 
 A mix after it is placed on the base course is thoroughly compacted by 

rolling at a speed not more than 5km per hour. 
 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 
30 tonnes having a tyre pressure of 7kg per sq.cm. the wheels of the roller 
are kept damp with water. 

 The number of passes required depends on the thickness of the layer. In 
warm weather rolling on the next day, helps to increase the density if the 
initial rolling was not adequate. The final rolling or finishing is done by 8 
to 10 tonne tandem roller. 
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8.5. Quality control of bituminous concrete construction 
 The routine checks are carried out at site to ensure the quality of the 

resulting pavement mixture and the pavement surface. 
 Periodical checks are made for 
 a) Aggregate grading 
 b) Grade of bitumen 
 c) Temperature of aggregate 
 d) Temperature of paving mix during mixing and compaction. 

 
8.6. Finished surface 
 

 The AC surface should be checked by a 3.0 m straight edge.  
 The longitudinal undulations should not exceed 8.0 mm and the number 

of undulations higher than 6.0 mm should not exceed 10 in a length of 
300 m.  

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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CHAPTER-9 
 
METHOD OF SURVEY 
 

 At first the road that is to be checked for undulation is fixed  and is 
divided into parts 

 The traffic flow over that area is controlled 
 Then the road is divided into 100m span and it is passed through bump 

integrator  
 The bump integrator is attached to a vehicle mostly jeep and passed over 

the road 
 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 
 The undulations are identified by bump integrator by the sensor attached 

to the wheel  
 The sheet of   values are taken and evaluated  for the progress 
 The values generally may not differentiate much if the difference is much 

then the particular area is to be renovated  
 The area that is to be renovated is selected and the traffic flow over the 

area is controlled 
 The traffic over that particular area is  generally diverted into other 

direction and the reconstruction is started 
 Then the top surface is removed by the pavement miller  
 The pavement miller consists of  sharp blades to its wheels which break 

the bitumen layer over top  
 The removal is done to a minimum depth of 3mm and maximum depth of 

5mm 
 The width to be  removed should be maxim of 3m 
 The miller removes the top surface and the bitumen removed is collected 

in a truck and is further used 

 
 
 9.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 
 This is not a time taking process and it lasts for half an hour  
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 Then the tack coat is layed  the tack coat acts as a gum between the  
layers 

 

         
 
         9.2 TACK COAT LAYER 
 

 Then after few minutes the bitumen is laid which is directly 
brought from the plant it is at a temperature of 130 to 140 degrees  

 The bitumen is laid over the road with  paver the paver also levels 
the bitumen 
 

  
 

            9.3 PAVER 
 

 Then the  bitumen is compacted with vibrating roller to attain a 
leveled surface  

 The vibration is always done from left to right  

 
 



 
 

37 | P a g e  
 

 
9.4 VIBRATING ROLLER 
 

  Then after the leveling is done the road is opened for the traffic 
flow 

 Thus the leveled  surface is obtained 
 Then the next sight to be repaired is selected 
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CHAPTER-10 

o CONCLUSION 

 Studied and observed  how to identify the uneveness of the road by using 
Bump integrator. 

 Studied and Observed different types of cracking. 
 Studied and Observed maintenance of roads and identification of 

different types of surface distress. 
 Filled  potholes ,fixed  cracks on  pavements. 
 Studied  and Observed different types of materials and equipment  used in 

the repairing of roads. 
 The roads are helping many people daily to reach their destinations on 

time with the improvement of road facility there will be a better transport 
and better living of people and development the country . 

 
 When there are good  roads people are less prone to accidents, yearly 

many lives are lost during accidents when there are better roads  the 
deaths due to accidents can be controlled with better roads better 
communication cab be established between cities and towns. 

 
 This Industrial training helped me for better understanding of roads 

construction and  also maintenance  of national highway . 
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ABSTRACT 
 
 
 
 

This report is based on the work of EXTENSION OF HIGHWAY ROAD IN 

BETWEEN CHINNA AVUTAPALLI AND HANUMAN JUNCTION . This 

report contains the details of the execution work which I have seen during my 

training period. The contents of this report are theoretical as well as practical as 

per mysite experience. I did my training from PWDdepartment. 

Public works department (PWD), under the ministry of public works 

department, is the pioneer in construction arena of Rajasthan. It play a pivotal role 

in the in implementation of government construction projects. 



 

CHAPTER - 1 
 
 

1. INTRODUCTION:- 
 

Roads are considered as the lifeline of any country. Some of the important roles of 

 

1. Connection tovillages. 
 

2. Communication in hillyterrain. 
 

3. Carriers of freight and passengers complementing therailways 
 

4. Helps agriculturaldevelopment 
 

5. Administrative convenience,etc. 
 

Engineershavebeenalwayswithopenmindtoadoptanymaterialavailable 

tothemforitsusefortheconstructionpurposes.Itislogicaltoseethatthepurpose of 

highway construction is to provide a firm and even surface for the carriageway or 

the pavement which could stand the stress caused due to number ofload 

applications. 

Types of Highway construction: 
 

 Earth road and gravelroads. 
 

 Soil stabilizedroads. 
 

 Water bound macadam (WBM)road. 
 

 Bituminous or black-toproads 
 

 Cement concreteroads 



 

1.1 Types of Pavements:- 
 

From the point of view of structural performance, pavements can be classified as: 
 

 Flexible

 Rigid

 Semi-rigid

 Composite
 

Flexible pavements are so named because the total pavement structure 

defects,orexes,underloading.Aflexiblepavementstructureistypicallycomposed of 

several layers of materials. Each layer receives loads from the above layer, 

spreads them out, and passes on these loads to the next layer below. Thus the 

stresses will be reduced, which are maximum at the top layer and minimum on the 

top of sub grade. In order to take maximum advantage of this property, layers are 

usually arranged in the order of descending load bearing capacity with the highest 

load bearing capacity material (and most expensive) on the top and the lowest load 

bearing capacity material (and least expensive) on thebottom. 

A Rigid pavement derives its capacity to withstand loads from the flexural 

strength or beam strength, permitting the slab to bridge over minor irregularities in 

the sub grade, sub-base or base upon which it rests. A Semi-rigid pavement 

represents an intermediate state between the flexible and the rigid pavement. It has 

much lower flexural strength compared to concrete slabs. A Composite pavement 

is one which comprises of multiple, structurally significant layers of different- 

sometimes heterogeneous-composition. 

 
1.2 Design of FlexiblePavements:- 

 
In the design of flexible pavements, it has yet not been possible to have a rational 

design method wherein design process and service behaviour of the pavement can 

be expressed or predicted theoretically by mathematical laws. 

 
 

 



 

Flexible pavement design methods are accordingly either empirical or semi-

empirical. In these methods, the knowledge and experience gained on the 

behaviour of the pavements in the past are usefully utilized. 

There are some various methods used to design of flexible pavement: 
 

 Group IndexMethod

 California Bearing RatioMethod

 California R Value or Stabil metermethod

 Tri axial testmethod

 McLeod method

 Bur mistermethod
 

The design method, the GI, CBR, Stabil meter and McLeod methods are 

empiricalmethods.TheTriaxialtestmethodisatheoreticalmethodusingempirical 

modificationsassuggestedbyKansasStatehighwayDepartmentandthereforemay be 

considered as a semi-empirical method. Bur mister method is a theoretical 

approach using elastic two-layertheory. 

1.3 Traffic andLoading:- 
 

There are three different approaches for considering vehicular and traffic 

characteristics, which affects pavement design. 

1.3.1 Fixedtraffic:- 
 

Thickness of pavement is governed by single load and number of load repetitions 

is not considered. The heaviest wheel load anticipated is used for design purpose. 

This is an old method and is rarely used today for pavement design. 



 

 
 

1.3.2 Fixedvehicle:- 
 

In the fixed vehicle procedure, the thickness is governed by the number of 

repetitions of a Standard axle load. If the axle loads is not a standard one, then it 

mustbeconvertedtoanequivalentaxleloadbynumberofrepetitionsofgivenaxle load 

and its equivalent axle load factor. 

 
 

1.3.3 Variable traffic andvehicle:- 
 

In this approach, both traffic and vehicle are considered individually, so there isno 

needtoassignanequivalentfactorforeachaxleload.Theloadscanbedividedinto a 

number of groups and the stresses, strains, and deflections under each loadgroup 

canbedeterminedseparately;andusedfordesignpurposes.Thetrafficandloading 

factors to be considered include axle loads, load repetitions, and tyre contactarea. 



 

CHAPTER 2 
 
 
 
 

2. Material used:- 
 
 

2.1 Cement:- 
 

The natural cement is obtained by burning and crushing the stones containingclay, 

carbonate of lime and some amount of carbonate of magnesia. The clay content in 

suchstonesisabout20to40percent.Thenaturalcementisbrownincolourandits best 

variety is known as the Roman Cement. The natural cement resembles very 

closelyeminenthydrauliclime.Itsetsveryquicklyafteradditionofwater.Itisnot so 

strong as artificial cement and hence it has limited use in practice. The artificial 

cement is obtained by burning at a very high temperature a mixture of calcareous 

and argillaceous materials. The mixture of ingredients should be intimate and they 

should be in correct proportion. The calcined product is known as clinker. A small 

quantity of gypsum is added to the clinker and it is then pulverized into very fine 

powder which is known as the cement. 

2.1.1 Properties ofcement:- 
 

Following are the important properties of good cement which primarily depend 

upon its chemical composition, thoroughness of burning and fineness of grinding: 

 It gives strength to themasonry. 

 It is an excellent bindingmaterial. 

 It is easilyworkable. 

 It offers good resistance to the moisture. 

 It possesses a good plasticity. 

 It stiffens or hardnessearly. 



 

2.1.2 Harmful constituents ofcement:- 
 

The presence of the following two oxides adversely affects the quality of cement: 
 

 Alkali oxides K2O andNa2O 

 Magnesium oxideMgO 
 

If the amount of alkali oxides exceeds 1 percent, it leads to the failure of 

concrete made from that cement. Similarly, if the content of the magnesium oxide 

exceeds 5 %, it causes cracks after mortar or concrete hardens. It is due to the fact 

thatmagnesiumoxide,burnedatatemperatureofabout1500°C,slakesveryslowly, 

when mixed withwater. 

Sources and brand- J K Laxmi cement and Birla cement Brand from Ratlam. 
 
 
 
2.2 Aggregate:- 

 
Construction aggregate, or simply "aggregate", is a broad category of coarse 

particulate material used in construction, including sand, gravel, crushed stone, 

slag, recycled concrete and geo synthetic aggregates. Aggregates are a component 

of composite materials such as concrete and asphalt concrete; the aggregate serves 

as reinforcement to add strength to the overall composite material. Due to the 

relatively high hydraulic conductivity value as compared to most soils, aggregates 

are widely used in drainage applications such as foundation and French drains, 

septic drain fields, retaining wall drains, and road side edge drains. Aggregates are 

alsousedasbasematerialunderfoundations,roads,andrailroads.Toputitanother way, 

aggregates are used as a stable foundation or road/rail base with predictable, 

uniform properties (e.g. to help prevent differential settling under the road or 

building), or as a low-cost extender that binds with more expensive cement or 

asphalt to formconcrete. 



 

The American Society for Testing and Materials publishes an exhaustive 

listingofspecificationsforvariousconstructionaggregateproducts,which,bytheir 

individual design, are suitable for specific construction purposes. These products 

include specific types of coarse and fine aggregate designed for such uses as 

additives to asphalt and concrete mixes, as well as other construction uses. State 

transportation departments further refine aggregate material specifications in order 

totailoraggregateusetotheneedsandavailablesupplyintheirparticularlocations. 

 
 

2.3 Sand:- 
 

Sand is  a  naturally  occurring  granular   material   composed   of   finely   

divided rock and mineral particles. The composition of sand is highly variable, 

depending on the local rock sources and conditions, but the most common 

constituent of sand in inland continental settings and non-tropical coastal settings 

is silica(silicon dioxide, or SiO2), usually in the form ofquartz. 

As the term is used by geologists, sand particles range in diameter from 

size is termed a sand grain. The next larger size class above sand is gravel, with 

particles ranging from 2 mm up to 64 mm (see particle size for standards in use). 

The next smaller size class in geology is silt: particles smaller than 0.0625 mm 

down to 0.004 mm in diameter. The size specification between sand and gravelhas 

remainedconstantformorethanacentury,butparticlediametersassmallas 

0.02 mm were considered sand under the Albert Atterberg standard in use during 

the early 20th century. A 1953 engineering standard published by the American 

Association of State Highway and Transportation Officials set the minimum sand 

size at 0.074 mm. A 1938 specification of the United States Department of 

Agriculture was 0.05 mm sand feels gritty when rubbed between the fingers (silt, 

by comparison, feels like flour). 



 

2.4 Bitumen:- 
 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic by 

product of decomposed organic materials. Also known as asphalt or tar, bitumen 

wasmixedwithothermaterialsthroughoutprehistoryandthroughouttheworldfor use 

as a sealant, adhesive, building mortar, incense, and decorative application on 

pots, buildings, or human skin. The material was also useful in waterproofing 

canoesandotherwatertransport,andinthemummificationprocesstowardtheend of the 

New Kingdom of ancient Egypt. It is also flammable. And, thanks to recent 

scholarship, this gooey stuff is also identifiable tosource. 

 
POINTS TO CONSIDER:- 

 
 The producer of bituminous mixtures, in purchasing a specifiedbitumen 

binder will expect that binder to possess the properties he hasspecified. 

 The producer will expect the binder to be delivered at the time he has 

specified, not before, holding tanks may not be empty and cleaned, and not 

after, he may have run out of that particular binder and had to cease 

production causing "knock on"problems. 

 The producer will expect binders to be delivered at agreedtemperatures 

that do not cause handling or storageproblems. 

 The producer should be able to store bitumen in the manner recommended 

by the supplier and in accordance with various appropriate British 

Standardsspecifications. 

 The producer should incorporate the purchased binder into bituminous 

mixtures, regarding amount, type and mixing temperature, as specified ina 

British Standard specification or Published Document, as set down in the 

design of a proprietary material, or as an agreed design/specification 

supplied by theEngineer. 



 

 The production plant will use a "recipe" to manufacture any bituminous 

mixture whether a "specified" mixture or a proprietary material, even if the 

material is to be assessed on a performance basis. There is no other way to 

produce large amounts of a uniform material, you need a "recipe" in the 

control room of the mixing plant to know what to mix together to obtain 

the material youwant. 

 The producer will have manufactured the material in accordance with the 

order placed at the plant by the laying contractor or engineer in charge of 

thework. 

 The producer cannot be held responsible if the material ordered is not 

suitable for the situation in which it is being used, he will produceand 

supply the materialordered. 



 

CHAPTER 3 
 

3. Construction methodology and generalspecifications 
 
3.1 Construction of BituminousRoads:- 

 
BituminouspavementsareincommonuseinIndiaandabroad.Flexiblepavements could 

be strengthened in stages by constructing bituminous pavement layers one after 

another in a certain period of time unlike the cement concrete pavement 

construction. The problem associated with the construction of bituminous 

pavements is control of the proper viscosity of the bituminous-aggregate mixtures 

during mixing and compaction operations. Bituminous constructions are also 

adopted for base and binder courses of pavements on heavy-trafficroads. 

3.2 Types of BituminousConstructions:- 
 

The followings construction techniques are in use: 
 

 Interface treatments like prime coat and tackcoat 

 Surface dressing and sealcoat 

 Ground or penetration typeconstructions- 

o Penetration Macadam 

o Built-up SprayGrout 

 Premix which may be any one of thefollowing: 

o Bituminous boundmacadam 

o Carpet 

o BituminousConcrete 

o Sheet Asphalt or RolledAsphalt 

o MasticAsphalt 



 

3.3 Methods of Construction:- 
 

Premix types of Bituminous Constructions are generally carried out in the field 

usingappropriateplants.TherearetwotypesofMixingPlantandTravellingPlant. The 

canter mixing plant consists of units for batching different materials, separate 

heatingunitsformixedaggregatesandbitumenandamixingunitoflargecapacity. The 

aggregates, filler and bitumen are transported to the site of the mixing plant 

whichisstationedatasuitablelocationandthebituminousmixisagaintransported from 

the plant to the construction site. Generally there is very good control on the 

quality of the mix obtained from the central mixing plant. The travelling Plant is a 

smaller unit and can be shifted from time to time the road side as the bituminous 

construction progresses. In hot mix constructions the heated aggregates are mixed 

with heated bitumen in a central or travelling plant. In cold mix method, the 

aggregates at atmospheric temperature are mixed with bituminous material of low 

viscosity in cold or after slightheating. 

3.3.1 Bituminous Construction procedures:- 
 

In this Article, the material requirements, plant and equipment and construction 

process Employed for the following types of bituminous constructions have been 

presented: 

 Surface Dressing 

 Grouted or PenetrationMacadam 

 Built-up SprayGrout 

 Bitumen BoundMacadam 

 BitumenCarpet 



 

3.3.2 Construction Procedure for BituminousConcrete:- 
 

Thebituminousconcreteisthehighestqualityofconstructioninthegroupofblack top 

surfaces. Being of high cost specifications, the bituminous mixes are properly 

designed to satisfy the design requirements of the stability and durability. The 

mixture contains dense grading of coarse aggregate, fine aggregate and mineral 

filler coated with bitumen binder. The mix is prepared in hot-mix plant. The 

thickness of the bituminous concrete layer depends upon the traffic and quality of 

basecourse.Themixispreparedinahot-mixplant.Thethicknessofthebituminous 

concrete layer depends upon the traffic and quality of basecourse. 

3.4 Specifications of materials:- 
 

(a) Binder:Bitumenofgrade30/40,60/70,or80/100maybechosendepending upon 

the climatic condition of thelocality. 

(b) Aggregate and filler: The coarse aggregate should fulfil the following 

requirements: 

Aggregate impact value,maximumpercent : 30 

Los Angles abrasion value,max percent : 40 

Flakiness Index,maxpercent : 25 

Stripping at 40°C after 24 hours,max percent : 25 

Soundness: 

Loss with sodium sulphate in 5 cycles, max. Percent        : 12 

Loss with magnesium sulphate in 5 cycles, max. Percent :  18 



 

 

(c) Bituminous concrete mix: 
 

MarshallStabilityTest-numberofblowstobeappliedoneithersideofspecimen:50 

Marshall Stability value, Minimum kg :340 

Marshall Flow value, 0.25mmunits : 8 to 16 

Voids inmix,Percent  : 3 to 5 

Voids filled withbitumen,Percent  : 75 to 85 



 

CHAPTER 4 
 

4. Plant andEquipment 
 

For construction work of the bituminous concrete, a hot mix plant is used, In order 

to achieve to high quality in construction mechanized construction equipment 

should be used. A mechanical finisher may be used if available. The finisher is 

designed to produce a uniform level riding surface and to correct automatically 

small irregularities in the pavement surface. It consists of a receiving hopper, 

arrangements for spreading the mix to a desired uniform thickness and a tamper. 

This equipment is considered to be important in the construction of bituminous 

concrete pavements. 

4.1 Construction Steps of BituminousPavements:- 

 Preparation of the existing base course layer: The existing surface is 

preparedbyremovingthepotholesorrutsifany.Theirregularitiesarefilled in 

with premix chippings at least a week before laying surfacecourse. 

 Application of Tack Coat: It is Desirable to lay AC layer over abituminous 

base or binder course. A tack coat of bitumen is applied at 6.0 to 7.5 kg per 

10m2area,thisquantitymaybeincreasedto7.5to10kgfornon-bituminous base. 

 Preparation and Placing of Premix: The premix prepared in a hot mix plant 

of a required capacity with the desired quality control. The bitumen maybe 

heatedupto150-177°Candtheaggregatetemperatureshouldnotdifferby over 

14°C from the bindertemperature. 

 Rolling:Amixafteritisplacedonthebasecourse,isthoroughlycompacted 

byrollingataspeednotmorethan5kmperhour.Theinitialorbreakdown rolling 

is done by 8 to 12 tonnes roller and the intermediate rolling is done 

withafixedwheelpneumaticrollerof15to30tonneshavingatyrepressure of 7 

kg percm2.
 

 QualityControlofBituminousConcreteConstruction:Periodicalchecksare 

made at site to ensure the quality of the resulting pavement mixture andthe 



 

pavementsurfacefor(a)aggregategrading(b)temperatureofaggregate(c) 

grade of bitumen (d) temperatures of paving mix during mixing and 

compaction. At least one sample for every 100 tonnes of paving mix 

discharged by the hot mix plant is collected and tested for above 

requirements.TheVariationinThicknessallowedis6mmper4.5mlength of 

theconstruction. 

 Finished Surface: The AC surface should be checked by a 3.0 m straight 

edge.Thelongitudinalundulationshouldnotexceed8.0mmandthenumber of 

undulations higher than 6.0 mm should not exceed 10 in a length of300 

m. The cross profile should not have undulations exceeding 4.0 mm. 

4.2 Construction items executed duringtraining:- 

 Road Alignment  Design of Super Elevation AndCamber, 

 Trace Cut and Layout ( BoxCulvert), 

 Tests (CBR, Impact, In-SituDensity), 

 Earthwork (Embankment, Preparation of Subgrade, SoilCompaction). 
 
 
 
4.2.1 SuperElevation:- 

 
In order to counteract the effect of centrifugal force and to reduce the tendency of 

thevehicletooverturnorskid,theouteredgeofthepavementisraisedwithrespect to the 

inner edge, thus providing a transverse slope throughout the length of the 

horizontal curve. This transverse inclination to the pavement surface is known as 

of the height of outer edge with respect to the horizontalwidth. 

4.2.2 Super ElevationDesign:- 
 

To super elevate the pavement up to the maximum limit so as to counteract the 

centrifugal force fully, neglecting the lateral friction is safer for fact moving 

vehicles. But for slow moving vehicles this may quite inconvenient. As a 

compromiseandfrompracticalconsiderationitissuggestedthatthesuperelevation 

shouldbeprovidedtofullycounteractthecentrifugalforcedueto75percentofthe 



 

design period, by neglecting lateral friction developed) and limiting the maximum 

super elevation to 0.07 (except on hill roads, not bound where the maximum 

allowable value is 0.1). 

 

 

4.2.3 Steps for Super elevation Design:- 
 

Various steps in the design of super elevation in practice may be summarized as 

given below: 

 The super elevation for 75 percent of design speed ( v m/sec or V kmph) is 

calculated neglecting thefriction 

o e = (0.75v) 2/gR or (0.75V)2/127R 

 

er above equation, exceeds 0.07 than 

provide the maximum super elevation equal to 0.07 and proceed withsteps 

(iii) or (iv). 

 Checkthecoefficientoffrictiondevelopedforthemaximumvalueofe= 

0.07 is at the full value of design speed, 

o F = (v2/gR  0.07) 



 

o If the value of f thus calculated is less than 0.15, the super elevation of 0.07 

issafefordesignspeed.Ifnot,calculatetherestrictedspeedasgiveninstep- 4. 

 As an alternative to step-3, the allowable speed (va m/sec or Va kmph) at 

the curve is calculated by considering the design coefficient of lateral 

friction and the maximum super elevation,i.e., 

e + f = 0.07 + 0 

= 0.22 = va
2/gR 

o Calculate safe allowable 

speed,va = (0.22gR)0.5m/sec 

o Orva = (27.94R)0.5kmph 
 
 

4.3 Camber:- 
 

Camberistheslopeprovidedtotheroadsurfaceintransversedirectiontodrainoff 

therainwaterfromtheroadsurface.Drainageandquickdisposalofwaterfromthe 

pavement surface by providing cross slope is considered important because of 

followingsurface: 

 To prevent the entry of surface water into the subgrade soil through 

pavement, the stability, surface condition and the life of the pavement get 

adversely affected if the water enters in the subgrade and the soil gets 

soaked. 

 To prevent the entry of water into the bituminous pavement layers, as 

continued contact with water causes stripping of bitumen from the 

aggregates and results in deterioration of the pavementlayer. 

 To remove the rain water from the pavement surface as quickly as possible 

and to allow the pavement to get dry soon after the rain; the skid resistance 

of the pavement gets considered decreased under wet condition, rendering 

it slippery and unsafe for vehicle operation at highspeeds. 

The required camber of pavement depends on: 



 

 The type of pavementsurface, 

 The amount onrainfall 
 

A flat camber of 1.7 to 2% is sufficient on relatively impervious pavement 

surface like cement concrete or bituminous concrete. Too steep cross slope is not 

desirable because of the following reasons: 

 Transversetiltofvehiclecausesuncomfortablesidethrustandadragonthe 

steering of automobiles. Also the thrust on the wheels along the pavement 

edges is more causing unequal wear of the tyres as well as roadsurface. 

 Discomfort causing throw of vehicle when crossing the crown during 

overtakingoperations. 

 Problem of toppling over of highly laden bullock carts andtrucks. 

 Formation of cross ruts due to rapid flow ofwater. 

 Tendency of most of the vehicles to travel along the centreline. 
 
4.4 Culvert:- 

 
Wherever streams have to cross the roadway, facility for cross drainage is to be 

provided. Also often the water from the side drain is taken across by these cross 

drain in order to divert the water away from the road, to a water course or valley. 

The cross drainage concreting in box culvert at sites structure is commonly in use 

are culverts and small bridges. When a small stream crosses a road with a linear 

waterway less than about six meter, the cross drainage structure provided is called 

culvert; for higher values of linear waterways, the structure is called a bridge. 

The common types of culverts in use are: 
 

 SlabCulvert 

 BoxCulvert 

 ArchCulvert 

 Pipe Culvert 



 

Box Culvert of square or rectangular shapes is made of RCC. RCC box 

Culvert is ideal for in-situ constructions for openings of size up to 5 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-concreting in box covert at sites 
 
 
 

They can be constructed in square boxes or multiple boxes or rectangular boxes, 

depending upon site conditions. 

The advantage lies in the elimination of the stout abutment sections which are 

unavoidable in slab construction. Standard designs can eliminate the process of 

y be necessary to provide 

a downstream and an upstream curtain wall to prevent scour at erodible beds. We 

supervise to labour at site for proper vibration to reduce air voids and arrangement 

ofproperreinforcementforconcretinginCulvert.Drawings(Plan,Section,etc.)of box 

culvert-1 are shown in figure. There were twenty one culverts in which six are box 

culvert and fifteen Hume pipe culverts in whole length of theroad. 



 

4.5 EarthWork:- 
 
4.5.1 Embankment:- 

 
When it is required to raise the grade line of highways above the existing ground 

levelitbecomesnecessarytoconstructembankments.Thegradelinemayberaised due 

to any of the followingreasons: 

 To prevent damage to pavement due to surface water and capillarywater. 

 To keep the subgrade above the high ground watertable. 

 To maintain the design standard of the highway with respect to the vertical 

alignment 

The design elements in highways embankments are: 

 
 Height 

 Fillmaterial 

 Settlement 

 Stability of foundation,and 

 Stability ofslopes 
 
4.5.2 Height:- 

 
It is depends on the desired grade line of the highway and the soil profile or 

topography. It is also governed by stability of foundation, particularly when the 

foundation soil is weak. 

 
 
 
4.5.3 Fill Material:- 

 
Granular soil is generally preferred as highway embankment material. Organic 

soils,particularlypeatareunsuitable.Thebestofthesoilsavailablelocallyisoften 

selected with a view to keep the lead and lift as low as possible. At times light- 

weight fill material like cinder may be used to reduce the weight when foundation 

soilweak. 



 

4.5.4 Settlement:- 
 

The settlement may settle after the completion of construction either due to 

consolidationandsettlementofthefoundationorduetosettlementofthefillordue to 

both. If the embankment foundation consists of compressible soil with high 

moisturecontent,theconsolidationcanoccurduetoincreaseintheload.Whatever 

bethetypeofsettlement,itisdesirablethatthesettlementisalmostcompletebefore the 

construction ofpavement. 

4.6 Stability of Soil:- 
 

When the embankment foundation consists of weak soil just beneath or at acertain 

depthbelowintheformofaweakstratum,itisessentialtoconsiderthestabilityof the 

foundation against a failure. This is all more essential in the case of high 

embankments. 

4.7 Stability ofslopes:- 
 

The embankment slopes should be stable enough to eliminate the possibility of a 

failureunderadversemoistureandotherconditions.Hencethestabilityoftheslope 

should be checked or the slope should be designed providing minimum factor of 

safety of 1.5. Often much flatter slopes are preferred in highway embankmentsdue 

to aesthetic and otherreasons. 

 
 
 
4.8 Construction ofembankments:- 

 
Theembankmentmaybeconstructedeitherbyrollinginrelativelythinlayersorby 

hydraulicfills.Theformeriscalledrolled-earthmethodandispreferredinhighway 

embankments. Each layer is compacted by rolling to a satisfactory degree or to a 

desired density before the next layer is placed. Compaction is carried out at 

optimummoisturedensitybeforethenextlayerisplaced.Compactioniscarriedout an 

optimum moisture content so as to take advantages of maximum dry density 

usingaspecifiedcompactingeffortandequipment.Thethicknessofthelayersmay 



 

vary between 10 to 30 cm depending on various factors such as soils types, 

equipment, specifications etc. The practice of dumping the earth without 

compacting properly and allowing the fill to get consolidated under weatherduring 

fewsubsequentseasonsshouldbeavoidedasthesettlementwillcontinueforavery 

longperiod.Ifthepavementisconstructedbeforethesettlementofthefillisalmost 

complete, the pavement is likely to become uneven and also faillater-on. 

4.9 Preparation of Subgrade:- 
 

The preparation of subgrade includes all operations before the pavement structure 

could be laid over it and compacted. Thus the preparation of subgrade would 

include site clearance, grading (embankment or cut section) and compaction. The 

subgrade may be situated on embankment or excavation or at the existing ground 

surface. In all the cases, site should be cleared off and the top soil consisting of 

grass, roots rubbish and other organic matter are to be removed. Next, the grading 

operation is started so as to bring the vertical profile of the subgrade to designed 

grade and camber. Bull dozers, scrapers and blade graders are useful equipment to 

speedupthiswork.Itismostessentialtocompactthetopofsubgrade,uptoadepth of about 

adequately before placing the pavementlayer. 

 
 
 
 

4.10 Soil Compaction:- 
 

By compaction of soil, the particles are mechanically contained to be packed more 

closely, by expelling part of the air voids. Compaction increases the density and 

stability, reduces settlement and lowers the adverse effects of moisture. Hence 

proper compaction of fills, subgrade, sub-base and base course are considered 

essential for proper highway construction. The various factors influencing soil 

compactionincludethemoisturecontent,amountandtypeofcompaction,soiltype and 

stone content. It is well known fact that there is an optimum moisture content 

(OMC) for a soil which would give maximum dry density for a particular type and 

amountofcompaction.HenceitisalwaysdesirabletocompactthesoilattheOM



 

after deciding the compacting equipment. 

 
 
 
 

 
Figures2 -Compacting By Vibrator Roller at Site. 



 

CHAPTER 5 
 

5. Compacting Equipment:- 
 

 Roller 

 smooth WheeledRoller 

 Pneumatic TyredRoller 

 Sheep footRoller 

 Watering 

 Rammers 

 Vibrators 
 
 
 

5.1 Field Control for Compaction:- 
 

For adequate quality control in construction, it is essential to have proper. The two 

field control in compaction field control tests needed is: 

 Measurement of moisturecontent. 
 

 Measurement of drydensity 
 

The moisture content of the soil may be found before compaction by any 

one of the rapid methods suitable at the site. If the moisture is controlled at the 

OMC, then the next control needed may be suited at the site. If the moisture is 

controlled at the OMC, then the next control needed is the dry density, the desired 

valueofwhichmaybeachievedbyincreasingthenumberofpassesfortheselected 

equipment and the thickness of each layer. Dry density may be found by any 

suitablemethod. 



 

Replacementmethodisconsideredquitesatisfactory.Acertainpercentage(say 

100or95%)ofthestandarddensityisgenerallyaimedatinthefieldcompaction.Thus by 

fields checks it is possible to control the construction to achieve adequate compaction 

However, statistical quality control methods should be followed for the compaction in 

construction of high embankment. 

 
 
 

Figure 3 - Compacting By Vibrator Roller at Site. 

 
5.2 Importance of Soil Compaction:- 

 
For highway engineers, a study of the compaction properties of soil is extremely important for 

the following reasons: 

 Soils which are compacted to a high density have greater strength and hence a 

pavement constructed on such sub grades requires lesser thickness. 

 Compaction of soils reduces the possibility of settlement of embankments 

during the life of pavement and slope offailure. 



 

 Compacted sub grades are less susceptible to change in moisture content. This 

means that swelling and shrinkage of soils, accompanying moisture changes, 

can bereduced. 

 
 
5.3 IRC/BISCodes:- 

 
IRC Design Guidelines 

 
Some of the important points recommended by the IRC for the CBR method ofdesign 

(IRC: 37-1970) are givenbelow: 

 TheCBRtestsshouldbeperformedonremoldedsoilsinthelaboratory.In-Situ tests 

are not recommended for design purpose. The specimens should be prepared 

by static compaction wherever possible and otherwise by dynamic 

compaction. The standard test procedure should be strictly adheredto.

 In new constructions the CBR test samples may be soaked in water for four 

days period before testing. However in areas with arid climate or when the 

annual rainfall is less than 50 cm and the water table is too deep to affect the 

subgrade adversely and when thick and impermeable bituminous surfacing is 

provided,itisnotnecessarytosoakthesoilspecimenbeforecarryingout CBR test.

 Thetop50cmofsubgradeshouldbecompactedatleastupto95to100percent of 

proctordensity.

 An expected of the traffic to be carried by the road pavements at the end of 

expected life should be made keeping in view the existing traffic and probable 

growthrateoftraffic.Pavementsofmajorroadsshouldbedesignedatleastfor 10 

years life period and the following formula may be used in such cases for 

estimating the designtraffic.



 

o A = P [1+r](n+10) 

o Where A = number of heavy vehicles per day for design (laden 

weight >3 tones) 

 
P = number of heavy vehicles per day at least count 

r = Annual rate of increase of heavy vehicles 

n = Number of years between the last count and the year of 

completion of construction. 

 
 

 ThevalueofPintheformulashouldbethesevendayaverageofheavyvehicles 

foundfrom24-hourcounts.Ifareliablevalueofgrowthfactorrisnotavailable, a 

value of 7.5% may be assumed for roads in ruralareas.

 Whensub-basecoursematerialscontainsubstantialproportionofaggregatesof size 

above 20 mm, the CBR value of these materials would not be valid forthe 

design of subsequent layers above them. Thin layers of wearing course suchas 

surface dressing or open graded premixed carpet up to 2.5 cm thicknessshould 

notbecountedtowardsthetotalthicknessastheydonotincreasethestructural 

capacity as thepavement.

 
5.4 Machinery, EquipmentUsed:- 

 Dumpers 

 Grader 

 Excavators 

 VibratorRoller 

 NeedleVibrator 

 PlateVibrator 

 Transit mixer / Cement ConcreteMixer 

 Concrete BatchingPlant 



 

 Auto Level for Survey 

 Total Station Survey 
 
 
 
5.4.1 Dumpers:- 

 
A dumper is a vehicle designed for carrying bulk material, often on building sites. 

Dumpers are distinguished from dump trucks by configuration: a dumper is usuallyan 

open 4-wheeled vehicle with the load skip in front of the driver, while a dump truck 

hasitscabinfrontoftheload.Theskipcantiptodumptheload;thisiswherethename "dumper" 

comes from. They are normally diesel powered. A towing eye is fitted for secondary 

use as a site tractor. Dumpers with rubber tracks are used in special circumstances 

and are popular in somecountries. 

Figure 4-Dumper 
 

Earlydumpershadapayloadofaboutatonandwere2-wheeldrive,drivingon the  

front  axle  and  steered  at  the  back  wheels.  The  single   cylinder dieselengine 

(sometimes made by Lister) was started by hand cranking. Thesteering wheel 



 

turnedthebackwheels,notfront.Havingneitherelectricsnorhydraulicstherewasnot much 

to gowrong. 

Theskipwassecuredbyacatchbythedriver'sfeet.Whenthecatchisreleased, the 

skip tips under the weight of its contents at pivot points below, and after being 

emptiedisraisedbyhand.Moderndumpershavepayloadsofupto10tonesandusually steer 

by articulating at the middle of the chassis (pivot steering). They have multi- cylinder 

diesel engines, some turbocharged, electric start and hydraulics for tipping and 

steering and are more expensive to make and operate. An A-frame known as a ROPS 

(Roll-Over Protection) frame may be fitted over the seat to protect the driver if the 

dumper rolls over. Some dumpers have FOPS (Falling Object Protection) as well. 

Lifting skips are available for discharging above ground level. In the 1990s dumpers 

with swivel skips, which could be rotated to tip sideways, became popular, especially 

for working in narrow sites such as road works. Dumpers are the most common cause 

of accidents involving constructionplant. 

 

 
5.4.2 Grader:- 

 
Agrader,alsocommonlyreferredtoasaroadgrader,ablade,amaintainer,oramotor 

grader,isaconstructionmachinewithalongbladeusedtocreateaflatsurface.Typical models 

have three axles, with the engine and cab situated above the rear axles at one end of 

the vehicle and a third axle at the front end of the vehicle, with the blade in between. 

In certain countries, for example in Finland, almost every grader is equipped 

withasecondbladethatisplacedinfrontofthefrontaxle.Someconstructionpersonnel refer 

to the entire machine as "theblade." 

In civil engineering, the grader's purpose is to "finish grade" (refine, set 

precisely) the "rough grading" performed by heavy equipment or engineering vehicles 

such  as scrapers and bulldozers.  Graders  can  produce   inclined   surfaces,   to   

give cant(camber)toroads.Insomecountriestheyareusedtoproducedrainage 



 

ditches with shallow V-shaped cross-sections on either side of highways. Graders are 

commonly used in the construction and maintenance of dirt roads and gravel roads. In 

the construction of paved roads they are used to prepare the base course to create a 

wide flat surface for the asphalt to be placed on. Graders  are  also  used  to  set  

native soil foundation pads to finish grade prior to the construction of large buildings. 

In some locales such as Northern Europe, Canada, and places in the UnitedStates, 

Gradersareoftenusedinmunicipalandresidentialsnowremoval.Inscrubland and 

grassland areas of Australia and Africa, graders are often an essential piece of 

equipment on ranches, large farms, and plantations to make dirt tracks where the 

absenceofrocksandtreesmeansbulldozersarenotrequired.Gradersarealsousedfor 

undergroundmining. 

Capacities range from a blade width of 2.50 to 7.30 m and engines from 93  

373 kW (125 500 hp). 
 

 
 



 

5.4.3 Excavators:- 
 
Excavators are heavy equipment consisting of a boom, bucket and cab on a rotating 

platform (known as the "house"). The house sits atop an undercarriage with tracks or 

wheels. All movement and functions of the excavator are accomplished through the 

use of hydraulic fluid, be it with rams or motors. Their design is a natural progression 

from the steam shovel. 

Excavators are used in many ways: 
 

 Digging of trenches, holes,foundations

 Materialhandling

 Brush cutting with hydraulicattachments

 Forestrywork

 Demolition

 Generalgrading/landscaping

 Heavy lift, e.g. lifting and placing ofpipes

 Mining, especially, but not only open-pitmining

 Driving piles, in conjunction with a PileDriver.
 
 



 

5.4.3.1 Configurations:- 

 
Excavatorscomeinawidevarietyofsizes.Thesmalleronesarecalledminiorcompactexcava

tors.Caterpillar's smallest mini-excavator weighs 3549 lb (1610 kg) and has19 hp; 

their largest Model weighs 187,360 lb (84,980 kg) and has 513 hp. The largest 

excavator available is the BucyrusRH400; it weighs in excess of 2,160,510 lb 

(980,000 kg), has 4500 hp and has a bucket size of about (52.0 m³).Engines in 

excavators drive hydraulic pumps; there are usually 3 pumps: the two main pumps are 

for supplying oil at high pressure (up to 5000 psi) for the rams, slew motor, track 

motors, and accessories, and the third is a lower pressure (700 psi) pump for Pilot 

Control, this circuit used for the control of the spool valves, this allows for a reduced 

effort required when operating the controls. The two main sections of an excavatorare 

theundercarriageandthehouse.Theundercarriageincludestheblade(iffitted),tracks, track 

frame, and final drives, which have a hydraulic motor and gearing providing the drive 

to the individual tracks, and the house includes the operator cab, counterweight, 

engine,fuelandhydraulicoiltanks.Thehouseattachestotheundercarriagebywayof a 

centre pin, allowing the machine to slew 360° unhindered. The main boom attaches to 

the house, and can be one of 3 differentconfigurations: 

 
 Most are mono booms: these have no movement apart from straight up and 

down. 

 Some others have a knuckle boom which can also move left and right in line 

with themachine. 

 The other option is a hinge at the base of the boom allowing it to hydraulically 

pivot up to 180° independent to the house; however this is generally available 

only to compactexcavators. 

 
Attachedtotheendoftheboomisthestick(ordipperarm).Thestickprovidesthe 

diggingforceneededtopullthebucketthroughtheground.Thesticklengthisoptional 

depending whether reach (longer stick) or break-out power (shorter stick) isrequired. 



 

Ontheendofthestickisusuallyabucket.Awide,largecapacity(Mud)bucketwitha straight 

cutting edge is used for clean-up and levelling or where the material to be dug is soft, 

and teeth are not required. A general purpose (GP) bucket is generally smaller, 

stronger, and has hardened side cutters and teeth used to break through hard ground 

and rocks. A general purpose bucket with no teeth is known as an "Eels" bucket. 

Bucketshavenumerousshapesandsizesforvariousapplications.Therearealsomany other 

attachments which are available to be attached to the excavator for boring, ripping, 

crushing, cutting, lifting,etc. 

 
 
 
5.4.4 VibratorRoller:- 

 
A road     roller (sometimes     called      a roller-compactor,      or      just roller)    is a 

compactor type   engineering   vehicle used   to compact   soil, gravel,concrete,   or 

asphalt in the construction of roads and foundations. In some parts of the world, road 

rollers are still known colloquially as steam rollers, regardless of their method of 

propulsion. This typically onlyapplies to the largest examples (used for road-making). 

 
 
Uses:- 

 
Road rollers use the weight of the vehicle to compress the surface being rolled. Initial 

compactionofthesubstrateisdoneusingapneumatic-tiredroller,withtworows(front and 

back) of pneumatic tyres. The flexibility of the tires, with a certain amount of vertical 

movement of the wheels, enables the roller to operate effectively on uneven ground. 

The finish is done using metal-drum rollers to ensure a smooth, evenresult. 



 

5.4.5 NeedleVibrator:- 
 
In all the vibrators, the internal vibrator is most commonly used. This is also called, 

consists of a power unit, a flexible shaft and a needle. The power unit may be 

electrically driven or operated by petrol engine or air compressor. The vibrations are 

caused by eccentric weights attached to the shaft or the motor or to the rotor of a 

vibrating Element. Electromagnet, pulsating equipment is also available. The 

frequency of vibration varies up to 12,000 cycles of vibration per minute. The needle 

diameter varies from 20mm to 75 mm and its length varies from 25 cm to 90 cm. The 

bigger needle is used in the construction of mass concrete dam. Sometimes, 

arrangements are available such that the needle can be replaced by a blade of 

approximatelythesamelength.Thisbladefacilitatesvibrationofmembers,where,due to 

the congested reinforcement, the needle would not go in, but this blade can 

effectivelyvibrate.Theyareprobableandcanbeshiftedfromplacetoplaceveryeasily during 

concreting operation. They can also used in difficult positions andsituations 

 
 

5.4.5.1. Depth of Immersion ofVibrator:- 
 
To be fully effective, the active part of the vibrator shall be completely immersed in 

the concrete. Its compacting action can be usually assisted by maintaining a head of 

concrete above the active part of the vibrator, the primary object of which is to press 

down upon and confine the concrete in the zone of influence of the vibrator. The 

vibratorheadshallbedippedthroughthefillingwhichistobeconsolidatedtoafurther depth 

of 10 to 20 cm in the lower layer which has already been consolidated so that there is 

a good combination of various layers and the grout in the lower layer is distributed in 

the newfilling. 



 

5.4.5.2. Precautions while usingvibrator:- 
 

 Careshallbetakenthatthevibratingheaddoesnotcomeintocontactwithhard objects 

like hardened concrete, steel, wood, as otherwise the impact may damage 

thebearing. 

 The prime mover should as far as possible, be started only when head is raised 

or resting on softsupport. 

 When the space for introduction is narrow, the vibrator should be switched on 

only after the vibrator head has been introduced into theconcrete. 

 Thevibratormaybeusedvertically,horizontallyoratanangledependingupon the 

nature of the job but always needle vibrator usedvertically. 

 
 
 
 
 

 
5.4.6 TableVibrator:- 

 
Thisisthespecialcaseofformworkvibrator,wherethevibratorisclampedtothetable. 

Ortableismountedonspringswhicharevibratedtransferringthevariationtothetable. They 

are commonly used for vibrating concrete cubes. Any article kept on the table 

getsvibrated.Thisisadoptedmostlyinthelaboratoriesandinmakingsmallbutprecise 

prefabricated R.C.C.members. 

 
 
5.4.7 TransitMixer:- 

 
Transit mixer is one of the most popular equipment for transporting concrete over a 

long distance particularly in ready mixed plant (RMP). There are two variations. In 

one,mixedconcreteistransportedtothesitebykeepingitagitated allalongataspeed 

varyingbetween2to6revolutionsperminutes.Intheothercategory,theconcreteis 



 

batched at the central batching plant and mixing is done in the truck mixer either in 

transit or immediately prior to discharging the concrete at site. The truck mixer the 

speed of rotating of drum is between 4-16 revolutions per minute. 

Figure 5- Placing of Concrete through Chute by Transit Mixer 
 

Withthedevelopmentoftwinfinprocessmixer,thetransitmixershavebecome more 

efficient in mixing. In these mixers, in addition to the outer spirals, have two opposed 

inner spirals. The outer spirals convey the mix materials towards the bottom of the 

drum, while the opposed mixing spirals push the mix towards the feed opening. As 

per estimate the cost of transportation of concrete by transit mixer varies between Rs. 

160 to 180 cubicmeters. 

Compressive strength test for Cement. 
 

 In-situ density fromcores.

 California bearing test for sub gradesoil

 Impacttest

 Specific gravity and watertest



 

CHPATER 6 
 

6. Quantity Control:- 
 

Bituminous road construction demands a very high degree of quality control. 

The tests to be conducted at regular intervals are necessary and this are: 
 

 Concretestrength(7daysand28dayscube)attherateof2specimensforevery 150 

cum. 

 Compressive strength test forCement. 

 In-situ density fromcores. 

 California bearing test for subgradesoil 

 Impacttest 

 Specific gravity and watertests 
 
 
 
6.1 Tests:- 

 
6.1.1 Concrete Compression Strengthtest:- 

 
It is the most common test conducted on the hardened concrete, partly because it is an 

easytesttoperform,andpartlybecausemostofthedesirablecharacteristicsproperties of 

concrete are qualitatively related to its compressive strength. First take cube mould of 

the size 15 x 15 x 15cm. 

 Largestnominalsizeoftheaggregatedoesnotexceed20mm,10cmsizecubes may 

also be used as analternative.

 Now make mixture of concrete and fill it in the mould and compact it well so 

 Nowcleanthetopwithtowelforfinishedwellandcoveredwithaglassormetal plate 

to preventevaporation.



 

 Nowplaceitinmoistairofatleast90%relativehumidityandatatemperature of 27° ± 

2° C for 24 hours ± ½hour

 This test is carried out to determine the compressive strength of cement. 

Following procedure isadopted:

 The mortar of cement and sand is prepared. The proportion is 1:3 whichmeans 

that x gm of cement is mixed with 3x gm ofsand.

 The water is added to the mortar. The water cement ratio is kept as 0.4 which 

means that 0.4x gm of water is added to drymortar.

 The mortar is placed in moulds. The test specimens are in the form of cubes 

withsideas70.6mmor76mm.themouldsareofmetalandtheyareconstructed 

insuchawaythatthespecimenscanbeeasilytakenoutwithoutbeingdamaged. For 

70.6 mm and 76 mm cubes, the cement required is 185 gm and 235 gm 

respectively

 The moulds are placed in a damp cabin for 24hours.

 The specimens are removed from the moulds and they are submerged in clean 

water forcuring.

 The cubes are tested in compression testing machine at the end of 3 days and7 

days. The testing of cubes is carried out on their three sides without packing. 

Thusthreecubesaretestedeachtimetofindoutthecompressivestrengthatthe 

endof3daysand7days.Theaveragevalueisthenworkedout.Duringthetest, the 

load is to be applied uniformly at the rate of 350 kg/cm2 or 35N/mm2.

 The compressive strength at the end of 3 days should not be less than 115 

kg/cm2or11.50N/mm2andthatattheendof7daysnotbelessthan175kg/cm2or 17.50 

N/mm2.



 

 
 

Figure 6- Compressive Strength Testing machine in Q/C La 

 
6.1.2 In-Situ Densitytest:- 

 
Object of In-situ density test is to determine the mass density of soils by two methods- 

 
 Core cuttermethod

 Sand replacementmethod.
 

We use sand replacement method at site to determine density of subgrade of 

compacted soil at site 

 
 

6.1.2.1 Sand Replacement method:  

Apparatus:- 

Sand pouring cylinder, trowel or bent spoon, cylindrical calibrating container, metal 

tray with hole (30 cm square with 10 cm hole in the centre), sand (clean oven dried, 

passing 60 micron sieve), balance (accuracy of 1 gm and 0.01 gm), moisture content 

crucibles, oven desiccators, tongs, glass plate (about 45 cm square), metal tray (about 

30 cm square), scraper tool, measuring jar (1000 cc). 



 

 
 

Procedure:- 
 
Calibration of Apparatus:- 

 
 Measuretheinternalvolumeofthecalibratingcontainerfromthevolumeofthe water 

required to fill thecontainer. 

 Fill the pouring cylinder with sand within about 1.0 cm of the top and weight 

it. 

 Place the pouring cylinder concentrically on the top of calibratingcontainer. 

 Open the shutter to allow the sand to run out and fill the calibratingcylinder 

 When there is no further movement of sand in pouring cylinder, close the 

shutter. 

 Remove the pouring cylinder and weight it to the nearestgram 

 Place the pouring the cylinder on plane surface such as glassplate 

 Open the shutter and allow the sand to run out. When there is no movement of 

and in the cylinder close theshutter. 

 Weigh the pouring cylinder with remainingsand 
 

6.1.3 Measurement of soildensity:- 

 Clean and level the ground where the field density isrequired

 Fill the pouring cylinder within about 1.0 cm of the top and weightit.

 Place the metal tray with the central hole over the portion of soil to betested.

 Excavate the soil approximately 10 cm dia and 15 cm deep with bent spoon. 

Theholeinthetraywillguidethediameterofholetobemadeinthesoilcollect the 

excavated soil in the metal tray weight to the nearestgram.

 Determine the moisture content of the excavatedsoil.

 Place the pouring cylinder over the hole so that base of the cylinder covers the 

holeconcentrically.



 

 Open the shutter and allow the sand to run out into the hole. When there is no 

movement of sand, the shutter isclosed.

 Remove the cylinder and weighit.

 

 
Application:- 

 
 Density is used in calculating the stress in the soil due to its overburden 

pressure.

 

offootings,earthpressuresbehindtheretainingwalls,dams,andembankments.

 It is the density which controls the field compaction ofsoils.

 Permeability of soils depends upon itsdensity.

 Void ratio, porosity, and degree of saturation need the help of density ofsoils.
 
6.1.4 Impact Test forAggregates:- 

 
Thistestisdesignedtoevaluatetheresistanceofanaggregatetosuddenimpact.Since vehicle 

loads cause impact, this test gives an indication of the performance of aggregates to 

resist crushing under impact. The test has been standard (IS: 2386 Part IV). The IRC 

specifications also indicate the minimum acceptable values as per this test. 

 The test consists of subjecting a specimen of aggregate (passing 12.5mm sieve 

and retained on 10 mm sieve) filled into a cylindrical mould 10.2 cm interval 

dia and 5 cmheight.

 The impact is provided by dropping a hammer of weight 13.5- 14.0 kgthrough 

a height of380mm.

 Aggregate passing fully through 12.5 mm sieve and retained on 10 mm sieve 

arefilledinthecylindricalmeasureinthreelayers,eachlayerbeingtransferred to the 

cup of aggregate and tamped 25 times with therod.



 

 After subjecting the specimen to 15 blows through the hammer, the crushed 

aggregate is sieved on 2.36 mmsieve.

 Theweightofmaterialspassingthroughthissieveexpressedasapercentageof the 

total weight of the sample gives the aggregate impact value. The test is 

conducted in dry state as well as in wetstate.

For low-grade aggregate, maximum of 50 percent wet aggregate impact value is 

allowed when used in sub-base. When used as base course, the limit is 40 percent. For 

surfacing courses, the limit is 30 percent. 

 
 
 
 
 
 
 
 

Figure7-Impact Test machine for Aggregates 



 

 

 

6.1.5 Specific gravity and water absorptiontests:- 
 
Thespecificgravityofanaggregateisconsideredtoameasureofthequalityorstrength of the 

material. Stones having low specific gravity values are generally weaker than those 

having higher values. The specific gravity test also helps identifying the stone 

specimen.Stoneshavinghigherwaterabsorptionvaluebasedoncrushingandhardness tests. 

About 2 kg of dry aggregate sample is placed in wire basket and immersed in water 

for 24 hours. The sample is weighed in water and the buoyant weight is found. The 

aggregate are then taken out weighed after drying the surface. Then the aggregate are 

dried in an oven for 24 hours at a temperature 100- 110°C, and then the dryweight 

isdetermined.Thespecificgravityiscalculatedbydividingthedryweightofaggregate by 

weight of equal volume of water. The water absorption is expressed as the percent 

waterabsorbedintermsofoverdriedweightoftheaggregates.Thespecificgravityof rocks 

vary from 2.6 to 2.9. Rock specimens having more than 0.6 percent water absorption 

are considered unsatisfactory unless found acceptable based on strength tests. 

However slightly higher value of porosity may be acceptable for aggregate used in 

bituminous pavement construction, if the aggregate are found otherwisesuitable. 



 

CHAPTER 7 
 

7. Suggestions for Improvement and Safety Measures atSite:- 
 

 Allworkmenshouldusesafetyhelmetsatworksite,providedbythecontractor. 

 All workmen should wear reflective jackets, while working in traffic moving 

zone. 

 Adequateprecautionsshouldbetakentopreventaccidentsfromelectriccurrent 

while digging operation inunderway. 

 Workers employed on bituminous works, stone crushers, concrete batching 

plant etc. should wear protective goggles, gloves, gumboots, ear plungesetc. 

 Those engaged in welding work should wear protectiveshine. 

 All scaffolds, ladders and other safety device should be maintained in a safe 

and soundcondition. 

 All construction vehicles should have reversehorns. 



 

CONCLUSION 
 

Practical training is very advantageous for me. Theoretical as well as practical 

knowledge is essential to enter in any industry. Generally we read theories but keep 

practicalknowledgeisshowimplementationonthistheoreticalknowledge.Sowewere 

going for practical training to learn many. Things and our site engineer give best 

knowledgeashecouldgiveaccordingtheirknowledge.Hetaughtusmanythingssuch as 

how to control labour, right way of communication with labour so they give best 

resultastheycangive,howtotakelevelofroadalignment,necessityofBIS/IRCCodes in 

road construction. Demand of transportation, design of super elevation,etc. 
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ABSTRACT  
 

Residential building is one in which people reside permanently or for a considerable time. A 

residential building is defined as the building which provides more than half of its floor area for 

dwelling purposes. In other words, residential  building  provides  sleeping accommodation  with  or  

without  cooking  or  dining  or  both  facilities.2D drafting and drawing is the process  of  creating  

and  editing  technical  drawings  as  well  as annotating designs. Drafters use computer-aided design 

(CAD) software to  develop floor  plans,  building permit drawings, building inspection plans and 

landscaping layouts. CAD software for 2D drafting can be used to draft designs  more  quickly  and  

with greater precision, without using  stencils  and  technical  drawing  with  texts, dimensions, leaders 

and tables. The work was carried on  planning  and  design  of residential  buildings  using  available  

software,  i.e.,   AUTOCAD  2D  drafting.   The various facilities for the residential building were 

also planned and designed. 
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CHAPTER-1 

INTRODUCTION 

 
1.1 AUTOCAD 

 
Once a site has been identified for construction, planning, and design of 

buildings have been completed adequately by the Engineer, the construction work is 

awarded to contractor. The construction activities starting from site planning, site 

clearance and site organization to completion of building construction need 

interpretation of drawings. These drawing can be interpret by understanding graphic 

language and written test accompanying it. The graphical language is composed of 

pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape 

and materials to be used in construction of various building components. 

Many types of drawings are used in building construction to provide necessary 

information to Engineer and Contractor. These are called as Working Drawings. 

Traditionally working drawing would typically combine plans, sections, elevations 

and some details to provide a complete comprehensive idea of the building on one 

sheet. But modern working drawings are much more detailed. It is standard practice to 

isolate each view on a separate sheet with brief notes referring to standardized 

specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working 

drawings. 

A solution to many engineering problems requires a combination of 

organization, analysis, problem solving principles and a graphical representation of 

the problem. Objects in engineering are represented by a technical drawing (also 

called as drafting) that represents designs and specifications of the physical object and 

data relationships. Since a technical drawing is precise and communicates all 

information of the object clearly, it has to be precise. This is where CAD comes to the 

fore. CAD stands for Computer Aided Design. CAD is extensively used in the design 

of tools and equipment required in the manufacturing process as well as in the 

construction domain. CAD enables design engineers to layout and to develop their 

work on a computer screen, print and save it for future editing. CAD is used to 
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accomplish preliminary design and layouts, design details and calculations, creating 

3D models, creating and releasing drawings, as well as interfacing with analysis, 

marketing, manufacturing, and end-user personnel. 

 
1.2 Types of Buildings 

 
Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 
 

Residential Buildings 
 

In these building sleeping accommodation is provided. It includes the living 

room, bedroom, kitchen, hall, toilet and bathroom. It may be a single storey building 

or apartments. 

Educational Buildings 
 

These include any building using for school, college, assembly for instruction, 

education or recreation. 

Institutional Buildings 
 

These buildings used for different purpose, such as medical or other treatment 

or care of a person suffering from a physical or illness. These building include 

hospital, sanitaria, jail etc. 

Industrial Buildings 
 

These are buildings in which products or all kind of properties are fabricated, 

assembled. For example refineries, gas plant, mill etc. 
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Commercial Buildings 
 

Commercial buildings are buildings that are used for commercial purposes, and 

include office buildings, warehouses, and retail buildings. In urban locations, a 

commercial building may combine functions, such as offices on levels 2-10, with 

retail on floor1. 

Hazardous Buildings 
 

These buildings are used for the storage, handling, manufacture or processing of 

highly combustible or explosive materials or products which are liable to burn with 

extreme rapidly and/or which may produce poisonous elements for storage handling, 

acids or other liquids or chemicals producing flames, fumes and explosive, poisonous, 

irritant or corrosive gases processing of any material producing explosive mixtures of 

dust which result in the division of matter into fine particles subjected to spontaneous 

ignition. 
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CHAPTER 2 

PLANNING OF RESIDENTIAL BUILDINGS 
 

A residential building is one which is used wholly or partly for a considerable 

time or permanently for human habitation. A house is one which gives shelter to its 

inmates against the weathering elements as the sun, rain, wind and snow. 

House, bungalow, block of flats and even cottage falls in the category of 

residential buildings. It includes hotel, hostel buildings, dormitories and motels which 

are used for residential purposes for short duration. Prior to planning of a residential 

building, it is essential for the planner to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 
 

The dwelling should be planned on the basis of a family as a unit. However, the 

number of family members, their ages and relationships, vary largely and thus 

requirements in accommodation vary from family to family and from one income 

group to another income group. Hence, no hard and fast rules for a particular standard 

of accommodation can be laid down. However, the units which are must for a 

residential building are the bedroom, kitchen, dining space, water closet, bath and a 

stair. In addition to these, a number of other units as pantry, dining room, study room, 

library room, recreation room, guest room, dressing room, store room, parlour (sitting 

room), verandah, prayer room etc., may be provided. 

To fulfill the needs of human activities, the residence is divided into three 

major areas. They are: 

a) The living area 

b) The sleeping area 

c) The service area 
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2.1 Rooms meant for the various activities 

 
Drawing or Living room: 

 
Drawing room is the very first room of a house as we enter. Sometimes, it may 

be followed after a verandah. This room is called drawing hall, main living room, 

entrance foyer or a lounge. 

Its main functions are: 
 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 
 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one 

and 7m x 9m is a luxurious room. 

Dining room: 
 

It is a place where some are all family members take their breakfast, lunch and 

dinner. It should be cool. It is to be connected to the kitchen. Its flooring should be 

smooth, non-slippery, non-absorbent and should be easily cleaned. A dining room of 

4m x 5m is a comfortable one and one of 5m x 6m is a spacious one. 

Kitchen: 
 

A kitchen is a place where food is prepared and stored for consumption. A 

well planned kitchen is always efficient and attractive. Health, comfort and happiness 

of the family directly depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big 

one. 

Bed room: 
 

A man spends major part of the day in the bedroom either sleeping or relaxing. 

A man spends 30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a 

small bedroom and 4m x 4m is relatively a comfortable one. 
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Bath and water closets: 
 

Bathroom is a place where inmates take bath and the waste water is collected 

and conveyed off in a hygienic manner. Water closet is a place of collection of human 

discharges of foul nature as urine and human excreta and conveyed off hygienically. 

A small toilet may be of 1.5m x 2m and one of 2m x 3m is big. A toilet of3m x 4m 

shall be the biggest with a bath tub, wash-basin, geyser and shower. 

Verandah: 
 

It is the area open on one side, two sides or on three sides. It is essential 

component of coastal tropical houses. Any verandah protects the interior rooms from 

the sun and keeps cooler. Its minimum width is 1.5m. 

Store room: 
 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, 

brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 
 

The minimum floor area of store room should be 8 sq.m. 
 

Table 1 Minimum Areas for Different Types of Rooms 
 

Room Minimum area 

Master bedroom 9.5m2 

s bedroom 7.5m2 

Kitchen 5m2 

Toilets 2.8m2 

Dining 7m2 

Storeroom 3m2 
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Table 2 Minimum Dimensions for Building Elements 
 

Windows W3 

W2 

1.5m x1.5m 

1m x 1.5m 

Kitchen windows KW2 

KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation V 0.76m x 0.6m 

Main door MD 

Doors D 

D1 

1m x 2m 

0.91mx2m 

0.84m x2m 

 

 
2.2 Minimum Standard Dimensions of Building Elements 

 
Plinth height: 

 
The height of the plinth shall not be less than 450mm ground level. A 

minimum of 600mm is the best from drainage or other considerations. It is a 

minimum of 900mm in water logged soils. 

 
 

Parapet wall: 
 

Parapet walls and hand-rails provided on the edges of roof terraces, balcony, 

verandah, etc. shall not be less than 0.6m and more than 1.20m in height from the 

finished floor level. 

Boundary level: 
 

The requirements of the boundary wall are given below: 
 

a) Except with the special permission of the authority, the maximum height of 

the compound wall shall be 1.5m above the center line of the front street. 

Compound wall up to 2.4m height may be permitted if approved by the 

authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 

0.75m for a length of 10m on the front and side of the intersection. 
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Staircase: 
 

The minimum width of the stair is 0.9m. The minimum clear head room shall 

be 2.2m. The minimum width of tread without noising shall be 250mm for residential 

buildings. The maximum height of rise shall be 190mm. 

 
2.3 Orientation 

 
The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building. The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building 

Orientation the first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to the surroundings. 

(ii) To provide natural light and air to the in habitants. 

(iii) To save the inhabitants from dust and smoke. 

(iv) To save the inhabitants from noise. 

(v) To provide privacy to the in habitants. 

(vi) To save the building from damages due to rain. 

(vii) To save the inhabitants from the bad effects of the worst weather. 

(viii) To add beauty to the building 
 
 

The houses are provided with a front open yard, middle open yard and back open yard 

by the ancient Indians. As the North remains cooler, rooms of top priority and of 

higher importance were placed on North. Meditation or prayer room towards North- 

East [Eesanyan- the direction of the god], East offers morning sun that is pleasant and 

welcome. Bath or the place of wash was proposed towards East. It may be because the 

main entrance was to be located at East and situated just by the side of bath, as it was 

the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of 

Agni-the God of fire) as it provides enough light throughout the day. Cooking was 

done after the sun rise and before the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 
 
 

Direction Desirable rooms Undesirable 

 
N 

Study room 

Bed room for aged 

Drawing 

Kitchen, stairs 

 
 

Garage 

 
NE 

Puja 

Entrance, Balcony 

Ground level water tank 

Kitchen 

Stairs 

Toilet 

E Bath 

s room 

Garage 

SE Kitchen, Dining Well, Cellar 

S Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But 

accuracy of these drawing is dependent on individual skill of the person drawing 

them. The modifications and repetition work of these drawings are more time 

consuming. Hence, the popular alternative for manually prepared engineering 

drawings is the computer aided drawing. Computer aided drafting is the process of 

preparing of an object buildings on the screen of a computer. 

It improves graphics capabilities which allow any design engineer to: 
 

a) Modify drawing very easily and print out a new drawing in minutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and 

changing scale of old drawings easily. 

c) Create various layers of drawing which permit to mention geometric 

information including text with different style, fonts, colour and sizes of 

drawing. 

d) Construct high quality drawings without depending on the skill of the person 

drawing them. 

e) Rotate or translate the objects in the drawing to any position. 

f) Produce better designs that are almost impossible to produce manually. 

g) Zoom in and zoom out any components of drawing or complete drawing. 

 
3.1 AUTOCAD 

 
AUTOCAD is widely used and highly professional computer aided drafting 

and design package which runs on a low cost, standard microcomputer bringing the 

benefits of a high performance CAD facility. AUTOCAD is a registered product of 

Autodesk, Inc. AUTOCAD is a computer-aided software drafting program. It is used 

for a number of applications like creating blueprints for buildings, bridges and 

computer chips to name a few. AUTOCAD is 2D and 3D computer aided drafting 

software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and 

known as AUTOCAD. 
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3.1.1 History of AUTOCAD 

 
AUTOCAD was derived from a program that began in 1977, and then released 

in 1979 called Interact CAD also referred to in early Autodesk documents as Micro 

CAD, whic s formation by Autodesk cofounder 

Michael Riddle. The first version by Autodesk was demonstrated at the 1982 Comdex 

and rele s flagship product. 

AUTOCAD is a commercial computer-aided design (CAD) and drafting 

software application developed and marketed by Autodesk. AUTOCAD was first 

released in December 1982 as a desktop app running on microcomputers with internal 

graphic controllers. By March 1986, AUTOCAD had become the most ubiquitous 

CAD program worldwide. Before AUTOCAD was introduced, most commercial 

CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD360. 

 
3.1.2 Operation of AUTOCAD 

 
AUTOCAD is easy to operate since it is completely menu driven software 

package. The available commands are operated through the following options. 

a) Direct command entry through keyboard. 

b) Through the top pull down menu. 

c) Through the tool bars located in any portion of the screen. 

 
3.1.3 Working of AUTOCAD 

 
There is a co-ordinate system used in AUTOCAD. Every drawing shows its 

co-ordinate. Everything that we draw in AUTOCAD is exact. All objects draw on 

screen is based on X-Y co-ordinate system. In AUTOCAD it is known as world co- 

ordinate system (WCS). 

3.2 AUTOCAD Features 

 
 Storage and accessibility 

 3D view 

 Revisions and modifications 
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 Speed 

 accuracy 

 
Storage and accessibility: 

 
AUTOCAD files can be saved on a computer or achieved in any storage 

media. Software files occupy lesser storage space as compared storage space required 

for keeping manually drafted paper drawings. Paper drawings also need care and 

protection from loss or damage due to floods, fires or other calamities .The software 

files can also be stored on any cloud storage, from where they are easily accessible at 

any time, from anywhere provided there is an internet connection. 

3D view: 
 

Although it is possible to sketch 3D drawings manually, they are not as 

effective and realistic as computer aided drawings. AUTOCAD help model 3D 

objects with colours, materials and/or textures applied to various surfaces making 

them vivid and easier for the user to visualize the end product. 

Revisions and modifications: 
 

Any changes in manually drafted paper drawings would require the draftsman 

to draw the drawing again. Since this involved a lot of effort, the draftsman just 

scratched out the older details and drew new details, resulting loss of older details and 

also not-to-scale drawings. CAD has inbuilt tools that allow any number of revisions 

and changes easily and quickly. You can edit or delete details easily using simple 

user-

you wish to re-use them. 
 

Speed: 

Creating a drawing in AUTOCAD is much faster than drawing manually. You 

can also save time and effort by creating re-usable block library. Easy edits are 

possible with commands like copy, mirror, rotate and scale and many more such 

commands. 

Accuracy: 
 

AUTOCAD enables you to draw with fractional dimensions and also define 

precision to any number of decimal places,  
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3.3 Advantages  and Disadvantages  of  AUTOCAD 

 
3.3.1 Advantages  of AUTOCAD 

 
 Reduced storage space. 

 Corrections can be made easily. 

 

 

 CAD systems can be linked with CAM machines to produce objects straight 

from the drawings. 

 3D CAD designs can be made to look realistic by using the material library for 

clients to see. 

 CAD designs can be easily shared between companies or department using 

email. 

 CAD can be used to create stimulated environments to show the client. 

 
3.3.2 Disadvantages  of AUTOCAD 

 
 Work can be lost if the computer crashes. 

 Work could be corrupted by the viruses. 

 Work could be hacked. 

 Time taken to learn how to use the software. 

 Initial cost of buying a computer system is high. 

 Time and cost of training staff. 

 Continual need for updating the software or operating system. 

 CAD/CAM systems means less people need to be employed. 

 
3.4 Benefits  of AUTOCAD 

 Quickly creates designs 

 Improved quality over hand drafting 

 Easily modify 

 More accuracy 

 Easy to transfer 

 Long  time save 
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3.5 Types of  CAD software 

 
 2 Dimensional CAD (2DCAD) 

 3 Dimensional CAD (3DCAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and 

arcs. 

 Surface models-unlike wire frames, these models are created by 

joining 3Dsurfaces. 

 Solid models. 
 

2 Dimensional CAD (2DCAD) 
 

At that time, major automobile, aerospace and other engineering companies 

developed in-house tools to automate repetitive drafting requirements. 2D CAD relies 

on basic geometric shapes like lines, rectangles, circles, etc. to produce flat drawings. 

s have been first developed wa  

3 Dimensional CAD (3DCAD) 
 

3D CAD is a step up from the 2D CAD software of yesteryears. As the 

processing power of computers increased and the graphic display capabilities 

improved, 3D CAD has become an increasingly popular design tool. 3D CAD allows 

creation of 3D images that are realistic. These images are called 3D models as they 

can be viewed and rotated in any direction  X, Y or Z. You can also display views 

from a 3D model, such as isometrics or perspectives, from any angle using 3D CAD. 

-Dassults. 3D 

CAD quickly became popular because of enhanced visual capability. 

The rapid advancement of 3D software today has helped quick turnaround in 

product design, giving birth to the concept for product lifecycle management (PLM). 

s leading 3D CAD software includes Solid Edge and Solid Works. Of 

course, with the vast array of tools, professional training is needed to master these 

tools. 
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Wire-frame models 

They create skeleton like models with lines and arcs. Since they appear to be 

made of wires, and everything in the background is visible, they are called wire-frame 

models. They are not very popular anymore. 

 
Surface models 

Unlike wire frames, these models are created by joining 3D surfaces. Since 

nothing in the background is visible, the surface models are quite realistic. 

 
Solid models 

They are considered to be the most useful CAD models. Although they appear 

to be the same as surface models, they also have additional properties like weight, 

volume and density, just like actual physical objects. These models are commonly 

used as prototypes to study engineering designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

 

While planning a drawing in AUTOCAD, the following set-up operations are carried 

out, 

1) Fix drawing units and limits of the drawing 

2) Basic geometric commands depending upon the requirement 

3) Utilize basic editing commands 

4) File handling commands 

5) Text dimensioning commands 

 
4.1 Fix drawing units and limits of the drawing 

Every object is measured in units. Internally AUTOCAD would be working in 

default coordinates called drawing units. It is necessary to select the units before 

drawing. This is achieved by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as 

m, cm, inches, feet and angular units as degree, radians, minutes and seconds. 

 
 

Figure 4.1 drawing units 
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2) Command-Limits: it is generally necessary to specify the limits of the 

drawing that one is about to use. It is like choosing the right size of drawing 

sheet for making drawing. The actual size of the drawing would have to be 

specified by using the key board. This would be achieved by using the limits 

command. 

Command:Limits( ) 
 

Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 
 

Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set the 

tside the grid limits. 

 

 

 
Figure 4.2 limits command 

 

4.2 Basic commands depending upon the requirement 

 
The basic commands and their structure of various geometric figures are given 

in details for drawing AUTOCAD 2D drawing 

 Line 

 Erase 

 Circle 

 Undo 

 Oops 

 Arc 

 Ellipse 

 Polygon 

 Polyline 

 Zoom 

 Rectangle 

 Multiline 
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LINE 

It can be used for making simple lines in the drawing. 
 

 
Figure 4:3 line command 

 
 
 

CIRCLE 
 

It is the common used for making a circle in AutoCAD. 
 

 
Figure 4:4 circle command 
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POLYLINE 

This command can be used to make a Polyline in your drawing. 
 

 

 

RECTANGLE 

Figure 4:5 polyline command 

 

This command will make a rectangle in AutoCAD. 
 

Figure 4:6  rectangle command 
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POLYGON 
 

This command can be used to make a polygon with minimum of 3 sides and a maximum 
of 1024sides. 

 

 

 

ARC 

Figure 4:7 polygon command 

 

As the name suggests, this command can be used to make an arc in AutoCAD. 
 

COPY 
 

This command is used to copy object(s) in AutoCAD. 
 

ARRAY 
 

Using this command you can make Rectangular, polar or Path array. 
 

Figure 4:8 array command 
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TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their 

properties and uses. 

 

Figure 4:9 trim command 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in 

your drawing area. 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific 

points in the drawing area which is defined in snap mode. 

 
 

Figure 4:0:10 snap mode 
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ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major 

and minor axis. 

SC 

This command is used to change the scale of an object. 

X 

This command can be used to explode objects like Polyline to simple lines, an array 

or a block to a simple geometry etc. 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, 

these round corners are also called fillets. 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either 

horizontally or vertically only. 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of 

geometries like center, midpoint, endpoint etc 

4.3 Generation of 2D Building Plan Drawings  in AUTOCAD 

To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

Specify first and second points ( ) and draw the walls for the plan as we 

require 

 
Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  command  and  trims  

off the objects that are unnecessary 
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Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, COPY, MOVE 

commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the required place with 

the specified height, rotation angle, alignment, style etc. The distance between two 

specified pints was also created using command DIST 

Step :10 

Save the file 
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FIGURES 

 

Figure 4:11 ground floor plan 
 
 
 

DOORS MD : 1.00 X 2.00 

D  : 0.91 X2.00 

D1 : 0.84 X2.00 
 

 
WINDOWS W3 : 1.50 X 1.50 

W : 1.89 X 1.501 

KW2 : 1.00 X1.20 

VENTILATOR V : 0.76 X0.50 
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Figure 4:10:2first floor plan 
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Figure 4:100:3 second floor plan 
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Site engineer explaining about the plan of residential building 
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                                                            CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD (2D 

drafting) software. Building plan, elevation and section for residential buildings was 

adopted by standard guidelines of building drawing and  orientation (vaasthu) 

Planning and design of residential buildings was carried on by considering rules of 

working and approval drawings. Construction work and site location is visited for  

two days. 
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ABSTRACT 

 The Project deals with a Residential Building by GRAND PROJECTLLP at 

Chinnakakaninear Vijayawada under the premises of N.V.S Kishore Babu (Project Manager). 

Typical construction consists of G+14 floors. It is a Luxury residential Building with 

all the amenities like Shopping mall, gym, mini theater and club house, Overhead water 

Sprinkler system, sewage treatment plant etc., and it is of  6.9 acres with total of 4 towers 

with a builtup area of 32% of total area  and open area of 68% of total area. During the 

Training period they given a brief introduction about construction of this building. In this 

project, it is mainly dealing with observation of Site execution work of Structural elements 

like Beams & slabs etc and finishes like Masonry, Plastering, flooring, etc. Based on the 

orientation of floors, they have different built up areas. Quantity Estimation was explained in 

a detailed manner by the respective quantity surveyor (QS) and also plans were given for 

practicing it.Code specifications, Quality checking and building bye laws& safety plan are 

followed for every element in the construction. 
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CHAPTER 1 

INTRODUCTION 

Grand Project Capitol is a first of its kind Residential apartment project in Chinnakakani, 

offering 2BHK & 3BHK flats and Duplex apartments with great lifestyle Amenities like club 

house, gym, Overhead water sprinkler system Jogging track, Sewage treatment etc, are 

surrounded by very good social infrastructure. 

A premium housing project named GRAND PROJECT CAPITOL launched by Kesineni 

Developers and Kavuri Hills developers in Chinnakakani, Amaravathi.It is offering 

apartments of 2BHK with 1076 sqft&3 BHK with 2033 sqft .It is Spread across 6.9 acres of 

land having 4 towers of G+14 floors with Lift, public health Engineering units etc 

 

Fig 1.0Construction site 

Location of the Site :  

GRAND PROJECT CAPITOL is located in chinnakakani. This region was chosen because of 
its central location and ease of accessibility from the north, south, the coast and the 
Rayalaseema regions.  
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture. It undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades. The classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm-

.The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gain of strength 

2.2 READY MIX CONCRETE (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Boom place etc. The concrete admixtures 

like plasticizers are used to maintain the workability of concrete & slump S. 

     Table 1 Slump details 

S.No  Structural Elements of concrete                  Slump 

1  Slabs, beams  and Walls 110mm 

2 Columns 100mm 

3 Normal RCC work 100mm 

   

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 
concrete structure. Grade of steel used is Fe500. 
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TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 BAR-BENDING-SCHEDULE 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction. 

2.3.2 STIRRUPS 

These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement.8mm bars are used. Both ends should be hooked more than 1350 

 

Fig 2.1Stirrups 

 

2.3.3 COVER BLOCKS 

The blocks which are provided to prevent exposing of reinforcement to outside are 

called cover blocks. These are divided blocks between reinforcement and Shuttering 

Table 2 Clear cover 

Structural element Clear covermm 

Footing 50 

Column 40 

Beam 25 

Slab 20 
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2.3.4 LAPPING 

Lapping is defined as the overlapping of two bars side by side up to the design length 

Lapping zone in columns h/3 or h/4 and lapping length = 50d    (d = diameter of bar). 

2.3.5 DEVELOPING LENGTH 

A Developing length can be defined as the amount of reinforcement length needed to 

be embedded or projected into the column to establish the desired bond strength between the 

concrete and steel.  

Development length = 2/3 x D                      (D = depth of the beam) 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
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Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR Used for excavation of sub soil 

 

Fig 3.3 Excavator 

3.4 TOWER HOIST 

Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

4.1 BRICK TROWEL 

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE 

When constructing a wall, we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. 

We should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

4.4 PLUMB BOB 

This is used to measure the whether brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 
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Fig4.2 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding box wood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

4.6 SHUTTERING PLATES 

These plates are present at the top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 Runners 

Normally these plates are off two types, they are wooden and steel plates and these two types 

are used based on the load and how much load it need to transverse. Wooden plates are 

cheaper than steel plates. 

 

 

Fig 4.3 Shutter Plates 

 



9 
 

4.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m.  

There are different types of jacks used in construction site  

1. Top and bottom plate jack  

2. Four way head or Fork head jack 

3. L  Jack 

4. U  jack  

 

Fig 4.4 Prop Jacks 
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    Fig 4.5 Types of Prop jacks 

4.8 RUNNER 

These are about 2x3 and 3x4 inches, used for L jack to hold the under beam shuttering. 

4.9 CLAMP 

A clamp is a type of device typically used to hold a wood or metal work piece. There 

are used for Column shuttering and for Beam shuttering. These are available in different sizes. 

 

Fig 4.6Column Clamp 

4.10 ACRO SPANS: 
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Acro spans are widely use for slab shuttering works almost in all typeso construction. Its 

basically a telescopic spa which have inner and outer members.  

 

 

 

 

 

 

Fig 4.7Acro span 
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CHAPTER  5 

QUANTITY ESTIMATION 

5.1 Quantity of concrete & shuttering for footing 

In cubic feets 

1m=3.28ft  

 

 

Example:- 

A stepped footing with following dimensions  

A = 3.15m in feet 10.33ft 

B = 3.15m in feet 10.33ft 

C= 0.45m in feet 1.47ft 

D = 0.45m in feet 1.47 ft 

Tc =0.075m in feet 0.246ft 

Tf= 0.15m in feet 0.492ft 

Concrete Quantity-                                                        Shuttering Quantity- 

For Cement Concrete Bed-                                               For Cement Concrete Bed-      

Q = L x B x H                                                                   Q = Perimeter x h  

    = 10.33 x 10.33 x 0.492                                                   = (4 x 10.33) x 0.49 
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    =52.50 ft2                                                                         = 20.32ft2 

Stepped Footing 1                                                              Stepped Footing 1 

Q = L x B x H                                                                   Q = Perimeter x h  

    = 9.84 x 9.48 x 1.47                                                        = (4 x 9.48) x 1.47 

    =142.33ft2                                                                                            = 57.85ft2 

Stepped Footing 2                                                            Stepped Footing 2 

Q = L x B x H                                                                  Q = Perimeter x h  

    = 4.59 x 4.59 x 1.47                                                       = (4 x 4.59) x 1.47 

    =30.97ft2                                                                                                =26.98ft2 

Total quantity required = 52.50+142.33+30.97 = 225.8ft2 

Total shuttering Quantity = 20.32=57.85=26.98 = 105.15 ft2 

5.2 Quantity of steel reinforcement in beams 

 

5.2.1 Top Main Longitudinal Bar:- 

Apply the following formula to get the cutting length of the top longitudinal bar. 

Net Length = Clear length of the beam + 2x developing length+ 2x (bearing of wall - clear 
covers)                                                                                  Development length = 2/3 x D 

 
Therefore, Cutting length = Net length  2(d)for 900 = 2d      (d = dia of bar) 

 = Net length  4dfor 450 = 1d     (D = depth of beam) 

 

5.2.2 Bottom Main Longitudinal Bar:- 

Net Length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                 Development length = 2/3 x D 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4d                          for 450 = 1d 
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5.2.3 Top extra and bottom extra:- 

Same as top and bottom main reinforcement  

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4dfor 450 = 1d 

5.2.4 Stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

Therefore, Cutting length = Net length  5(2d)                   hook length= 10D          

No of stirrups = length/spacing +1 

 

5.3 Quantity of Shuttering for beams 

Shuttering quantity:- (width + 2 x Depth) x length 

 Length = clear length + 2 x bearings of wall 

Example:- 

Top main reinforcement:- 

Net length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                                             (Development length = 2/3 x D)                                                             

 = 4400+2(2/3x525)+2(200-25) 

=5450mm    = 5.45m 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Bottom main reinforcement:- 

Net length= Clear length of beam + 2x developing length + 2 x (bearing of wall - clear covers) 

= 4400+2(2/3x525)+ 2(200-25) 

=5450mm    = 5.45m 
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Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Top extra reinforcement  :- 

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers) 

=1500+ (2/3x525)+ 2x(200-25) 

= 2025mm     = 2.025m 

Cutting length= Net length  (2d) 

= 2025  50 

 = 1975mm    = 1.975m 

Bottom extra reinforcement :- 

Net length = 4400  2(800) 

= 2800mm    = 2.8m 

Net length of stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

= 2[(200-2(25) + (525-2(25)]+ 2x10x10 

= 1450mm    = 1.45m 

Cutting length = Net length  5(2D) 

= 1450 - 5x2x10 

                        =1350mm   = 1.15m                    

 

Stirrups:-   @ 150 c/c @ edge 

No of stirrups = (length/spacing)+1 

Length = 1500 + 175 = 1675 

No. of stirrups =(1675/150)+1 
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                  @ 230c/c @ middle 

No of stirrups = (length/spacing) + 1 

Length = 4400  (1500+1500) 

= 1400mm 

No. Of stirrups = (1400/230)+1 

 

Shutters Quantity for beam:- 

Quantity  (Q)         = (width + 2xdepth) x length 

               Width (b) = 200mm = 0.2m 

                Depth (d) = 525mm = 0.525m   

                Length (l) = 4400 +2(200) 

= 4800mm = 4.85m 

Q   =(b+ 2(d)x l) = (0.2 + 2(0.525) x 4.85) 

= 5.95 m2 

5.4 Quantity of Centering for Slabs

 

1. Find the Area of slab 

2. Find number of plates / shutters by using the following formula  

             Area of slab / shutter plates area 

3. Find the number  ofAcro spans 

              1 Acro span = 5 plates  
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              2 Acro span = 10 plates 

By cross multiplying can find the number of Acro spans for required area 

4. Find the number of prop jacks 

               1 Acro span = 3jacks 

               2 Acro span = 6 jacks 

  By cross multiplying can find the number of prop jacks for required area 

Example:- 

Area of slab = 5200x3600mm 

= 18720000mm2 

Shuttering quantity = 1.87m2 

No .of plates or shutters = Area of slab / area of shutter used 

Area of shutter used = 0.9x0.6 m2 

= 1.87/ (0.9x0.6) 

 

No. of Acro spans = for 5 plates = 1 Acro span 

for 35 plates =  ? 

                         By cross multiplying we get  

35/5 = 7 acro spans 

No. of prop jack = for 1 acro span = 3 jacks 

for 7 acro spans =    ? 

                         By cross multiplying we get 

                                        

5.5 Quantity of Brickwork 

1. Find the volume of brick wall  = Length x  height x Thickness of brick wall 

2. Find the volume of one brick = length x breadth x depth 

3. Find the volume of one brick with mortar = (L X B X D) X 10           

where 10 is thickness of mortar 

4. Number of bars = Volume of brick wall / Volume of one brick with mortar 
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5. Deduct the door and windows whether they are placed.  

Example: 

Length of brick wall = 3.95m 

Height of brick wall = 2.50m 

Thickness of wall = 0.2m 

Total brick work = L x B x T = 3.95 x 2.50 x 0.2 = 1.975m3 

Volume of one brick = 0.6 x 0.2 x 0.2 

Volume of one brick with mortar = (0.6 x0.2 x 0.2) x 0.1 = 0.0026 m3 

Number f bricks = Total volume of brick all / volume of one brick with mortar 

= 1.975/ 0.0024 = 822.9  nos 

5.6Quantity of Plastering 

Example : Plastering quantity for a  bed room (3800 x 3200 mm) 

 

North Wall [200 mm thick] 

Area = 2.8 x 2.5 = 7 m2 

Door D1 area = 0.975 x 2.150 = 2.09 m2 

Deducted area = 7-2.09 = 4.91 m2 

Door sides = [0.975 + 2.15 + 2.15] x 0.2 = 1.055 m2 
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Total area = 4.91 + 1.055 = 5.965 m2 

Volume = 5.965 x 0.012 = 0.071 m3 

East wall [100 mm thick] 

Area = 3.2 x 2.5 = 8 m2 

Volume = 8 x 0.012 = 0.096 m3 

For 200 mm thick 

Area = 0.8 x 2.5 = 2 m2 

Volume = 2 x 0.012 = 0.024 m3 

South wall [200 mm thick] 

Area = 3.6 x 2.5 = 9 m2 

Window W3 area = 1.0 x 1.2 = 1.2 m2 

Deducted area = 9 -1.2 = 7.8 m2 

Window sides = [1.0 + 1.2] x 2 x 0.2 = 0.88 m2 

Total area = 7.8 + 0.88 = 8.68 m2 

Volume = 0.104 m3 
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CHAPTER 6 

REINFORCEMENT AND SHUTTERING OF BEAM 

6.1BEAM REINFORCEMET  

Beam is a horizontal structural element has the capability of take tensile load and resistance 

to bending. The load which is carried by beam is transferred to column and wall. Most of the 

beam is reinforced and that type is main reinforcement of grade Fe500. The grade of concrete 

used in the beam is M25. The clear cover of the reinforcement is 25mm.Dimensions of the 

beam is 350*350mm.  

 

Fig 6.1 Beam reinforcement 

  

6.2BEAM & SLAB SHUTTERING 

 

Fig 6.2 beam and slab shuttering 
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CHAPTER 7 

SLAB CENTERING 

7.1 SLAB CENTERING 

Centering is a temporary arrangement and part of formwork which arranged to support 

horizontal member. The formwork for floors, beams and slabs is called as a centering. 

 

Fig 7.1 centering of slab 
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CHAPTER 8 

STAIRCASE REINFORCEMENT 

8.1STAIR CASE 

Stair case is an important component of a building providing access to different floors and 

roof of the building. It consist one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

Tread: The horizontal top portion of a step where foot rests is known as tread. In the 

construction, size of tread is 300mm. 

Rise: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150mm. And the no. of steps for each floor is 25*3. 

 

 

Fig 8.1 Reinforcement in stair case 
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CHAPTER 9 

BRICKWORK 

9.1 Brick work :Brick work is masonry produced by a bricklayer, using bricks and mortar. 

Typically, rows of bricks called courses are laid on top of one another to build up a structure 

such as a brick wall. In the site, AAC (Autoclave Aerated Concrete) bricks are used. These 

are light weight, precast, foam concrete building material suitable for producing concrete 

masonry unit (CMU) like blocks. The size of bricks used are 600 x 200 x 200 mm. For every 

1m, DPC bed is provided. For testing the brickwork, Diagonal test is performed. 

AAC is well suited for high rise buildings due to its lower density and  require less steel and 

concrete for structural members. Also the mortar needed for laying bricks is also reduced.  

 

Fig 9.1Brick work 

Advantages of using AAC Bricks 

 Improved thermal efficiency reduces the thermal load on buildings. 

 Porous structure gives superior fire resistance 

 Workability allows accurate cutting thus reducing generation of solid waste 

 Light weight saves cost and energy in transportation and labour expenses 

 It is non-toxic and long lasting 
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CHAPTER 10 

PLASTERING 

10.1Plastering 

Plaster is a pasty composition of sand, cement and water that hardens and used for coating 

walls, ceiling and partitions. Plastering is a process of obtaining smooth surface on the rough 

surface. Also it helps in preventing damp proofing. 

 

Fig 10.1plastering to ceiling 

10.2 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration of 

cement can continue. It is the process of maintaining satisfactory moisture content and a 

favourable temperature of concrete during the period immediately after placing. Curing 

should be carried out for 10 days minimum for all cement and concrete works. Better curing 

gives strengthwithout any cost 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water in 

somecases, wet coverings. 

Membrane Curing:During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing done. 

Ponding: Floor slab, road slab etc. are covered by water by making small ponds of water 
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CHAPTER-11 

BUILDING MODELS 

 

Fig 11.1Building model view1 

 

Fig 11.2 Building model view2 

 

Fig 11.3 Building model view3 
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CHAPTER-12 

CONCLUSION 

 Different tools and equipments used in site construction are known 

 Practical observation of construction of various structural elements 

 Estimation and Costing of various structural elements is learned and practiced 

 Importance of work ethics like time management, teamwork, punctuality etc. are 

understood. 

 The safety measures that must be practiced at site are known. 

Finally, a real time experience of working in a residential project was gained 
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ABSTRACT 
 

An   internship training  was identified  to  undergo internship for period  of  4 weeks  in the 

months  of  May  & June  2019    to understand  the  sequence  of  construction  activities  for a 4 storied  

residential  building  construction  by the  Sri Dharahas Builders  Vijayawada.  The  report consists  of 

brief study and description  of  materials,  and equipments  used at the  site for  construction. 

 

The project  deals  with residential  building  consists  of  4 floors. It is residential  building  with 

both lift,  stair  case and  other amenities,  supervisor and the site engineer and given  the brief  

introduction   about  constructions  the  project mainly deals  with observation  from the site  execution  

work of the structure  (footings, Columns,  beams & Slabs) . Based on the   orientation  of floors, built  

up area  had  modified  accordingly  ode  specification quality  checks  and building  bye laws and  really 

healthy  safety  plan are  followed  throughout the life cycle of the project.  
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1. INTRODUCTION 

 

1.1 ABOUT THE COMANY 

                                 SRI DHARAHAS BUILDERS has built for itself an 

unshakable reputation for quality , efficiently and trust by timely completion 

guaranteed possessions over last 15 years. The site was located at Ramnagar 

katta, penamaluru Road, tadigadapa.  

                                          This project is executed with help of finest architects, 

designers, contractors and meticulous planning and the end result always 

splendid. They understand the needs of clients and realize that city life is easily 

accessible to all prime facilities of city at the same time offers a most serene and 

peaceful living. 

 
1.2 DEPARTMENTS INSITE 

 
1. Construction department 

 
2. Electrical department 

 
3. Management department 

 
4. Safety department 

 
 

1.3 ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+4 buildings each floor 

consists of eight flats. Each flat comprises of two bedrooms with attached bath 
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rooms, hall, and kitchen. 

.
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1.4 VIEW OF THE SITE 
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2. STRUCTURAL COMPONENTS OF BUILDING 

2.1 CEMENT 
 

Cement is a hygroscopic material meaning that it absorbs moisture in presence 

of moisture it undergoes chemical reaction termed as hydration. If cement is more 

than three months old then it should be tested for its strength before being taken into 

use. The Bureau of Indian Standards (BIS) has classified OPC in three different 

grades the classification is mainly based on the compressive strength of cement-sand 

mortar cubes of face area 50 cm2. The grades are: 

 33grade 

 43grade 

 53grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

2.2 READY MIX CONCRETE(RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the 

concrete at required heights by using the pneumatic pumps &Bhoom place etc. The 

concrete admixtures like super plasticizers are used to maintain the workability of 

concrete &slump. 

 

S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 
Maximum Cement Content (MORT&H Cl. 

1703.2) 
 

540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97%
9 Water Absorption of 10 mm Aggregate 0.83% 
10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 
Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 
Sieve Analysis of Combined Coarse 

Aggregates 
 

Separate Analysis Done 

16 
Sp. Gravity of Combined Coarse 

Aggregates 
 

2.882 
17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 
Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 
3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

 
 
 
 

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in this 

construction. 
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2.4 REINFORCEMENT   

TERMINOLOGY USED REINFORCEMENT      

 2.4.1 BAR-BENDING: Bar-Bending Schedule is the schedule of 

reinforcement bars prepared in advance before cutting and bending of rebar. This 

used to measure the quantity of steel for total construction. 

 

2.4.2  CHAIRS: Chairs are provided to keep main reinforcement in position. In 

many constructions moving of men & loads are heavy to construct reinforcement. 

So, to avoid the bending of reinforcement we keep these Chairs. 

 

 

 
 

Chairs 



 
 
 
   
                                        
                                      

15  

 
2.4.3 STIRRUPS: These are provided to keep main reinforcement in position and 

to avoid bending in main reinforcement. Both ends should be hooked more than  

1350. 

 

 

 
 

Stirrups 

 

2.4.4 COVER BLOCKS: The blocks which are provided for to prevent 

exposing of reinforcement to outside. These are divided blocks between 

reinforcement and Shuttering. 

 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

.. 
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 2.4.5 FLY ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F flyash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, then 

toughened with an air entrainment agent, the bricks last for more than 100 freeze-

thaw cycles. Owing to the high concentration of calcium oxide in class C_flyash, the 

brick is described as "self-cementing". The manufacturing method saves energy, 

reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing. 

 
 

Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

2.4.6 MESH: It is used to avoid the cracks between columns, walls and beams. 
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3.  STRUCTURAL  COMPONENTS  OF  A BUILDING 
 

3. 1 FOOTING 

 A concrete   support  under the foundation   that rest in  solid  ground  and is wider 

the  structure  supported. 

 

Types of footings. 

1) Isolated  footings 

2) Combined footings 

3) Mat and  raft foundation 

4) Pile foundation 

 

3.1.1. Isolated   footings: 

 Footing which  are provided  under each  column  independently  are called  as  

isolated  footings. They  are usually  square,  rectangle  or circular  in section.  Footing  

is laid  on  PCC.  Before laying  PCC termite control  is  done to restrict  th e termites  to 

damage  the footing.  These footings  are most  economical  when  compared  with the 

other kind of  footings, there kind of footings are  provided where  the  oil  bearing  

capacity is generally high.  Isolated  footings  comprise  of a thick slab  which may be  

flat or  stepped  or sloped. 
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Isolated  footing 

 

3.1.2. Combined  footing : 

A footing  which has more than  one column is called  as combined  footing.  This kind  

of  footing  is adopted  when there is a limited  space.  Due to  a lack of space  we cannot  

cast individual  footing. Therefore footing are combined  in one footing. 

 

 

Combined  footing 
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3.1.3. Raft or Mat  footing : 

When the column  loads  are heavy  or the safe  bearing  capacity of soil is very  low,  the 

required  footing  are become  very large.  As mentioned  this footing  is in shallow  

foundation.  So in  order to spread the load   over large  area with less  depth then we have 

to increase the  footing  area.  If we increase footing  area,  the footing  are overlapped  

each  other instead  of providing each footing  on each  footing providing  each coloum 

all columns  are  placed in  common  footing. A raft  or  mat footing  is  a solid  reinforced 

concrete slab covering  entire area  beneath  the structure and supporting  all the  columns.  

 

3.1.4. Pile footing : 

A pile is a long  vertical   load  transferring  member  composed of  either  timber,  steel  

or  concrete. In pile  foundations,  a number  of piles  are driven  in the base of structure.  

They  are constructed  where excessive  settlement  is to be eliminated and where he load  

is to be transferred  through  soft  soil  bearing  capacity is  sufficient.  

 

3.2. PLINTH BEAM 

 It is the  first  beam  frame work  constructed  in the skeletal  structure . The  void 

between  the foundation  and the  plinth  level  filled  with compacted  soil. 

 

3.3. COLUMN : 

A Column  or pillar in architecture and  structural  engineering  is  a structural  element 

that  transmits,  through  compression, the  weight of the structure  above  to other 

structure  elements  below.  In other words,  a column is a  compression  member,  The 

term column  applies.  Especially to  a  large  round  support  (the  shaft  of the column) 

with a capital  and a base  or  pedestal  and made  of stone,  or appearing to be so. A small 
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wooden  or metal  support  is  typically  called  a post,  and  supports with   a rectangular  

or other  non-round  section aare  usually  called  piers. 

 

3.4 PLUMB  LINE TEST FOR COLUMN ; 

The most  common  method  adopted  and also the most  easiest  one that  you can  adopt  

on the site and instantly  find  out the  vertical  alignment  of any  type  of column is  the 

plumb  Bob  method. 

For this  you have  place the plumb  on any  side at the  top of the  column, and observe 

the  status of Bob, neither  it should be  lying  on the column  not it should  be hanging 

like  a pendulum,  it  should just  touch the column  boundary. 

 

Repeat  the same  procedure  on the  adjacent  side of the  column.  

 

3.5 BEAMS: 

Beam  is a structural  element  that  primarily  resists  loads  applied  laterally  to the 

forces  acting o n the  beam is to  produce  shear  forces and bending moments  within  

the  beam,  that in turn induce  internal  stresses,  strains  and deflection  of the  beam.  

Beams  are  characterized  by their  manner of support, profile (shape of  cross-section), 

length,  and their material. 

 

Checks  to do for  beams : 

The support  are  properly  fixed  and  anchored  to prevent  movement  during  casting. 

Whether the shutting  water tight. 
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The depth and  width of the beam  and slabs  are as  per the drawings. 

Whether  shutter  oil is  applied  to all the surfaces  in touch  with concrete  so that  

concrete  is not chipped  off while  removing  the shuttering. 

 

3.6 SLABS: 

Slabs  are conducted  to   provide  flat  surfaces,  usually  horizontal,  in building  floors,  

roofs,  bridges,  and other types  or  structures.  The slab   may be supported  by walls,  

by reinforced concrete beams  usually  cast  monolithically  with the slab, by structural  

steel beams,  by columns,  or by the ground.  Slabs  are  classified  into 16 types. 

 

Different  Types  of  concrete  slabs  in construction : 

There are  16 different types  of  slabs  in constructions,  Some of them  are outdated  and 

explanation  about an each  slab  where to used  particular  slab.  Below  are the types  of  

concrete slabs. 

Since this is a  lengthy  article,  we  have  created  a table  of contents  below for  easy 

navigation . 

 

3.6.1. FLAT SLAB 

Flat  slab is  a  reinforced  concrete  slab support  directly  by concrete  columns  or caps.  

Flat  slab  

transferred  to columns.  
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3.6.2. CONVENTIONAL  SLAB : 

The slab  which  is  supported  with Beams  and column is called  conventional  slab.  In 

this kind  of slab  the thickness of slab  is small  whereas  depth  of beam  is large  and is 

transferred  to  beam and from beams to columns.  It requires  more framework when 

compared with the flat slab.  And there is no need  of  providing  column  caps  in 

conventional slab.  The 

is  recommended if the  concrete  will receive  occasional  heavy  loads,  such as motor  

homes  or garbage trucks.  Normally it is  square in  shape  and has a length of 4m.  

Reinforcement  is provided  in  conventional slab  and the bars which  are set in horizontal  

are called  main  reinforcement Bars  and bars which  are set in vertical  are called  

distributed bars.  These types  are slabs  are used  in constructing  floors  of multi  

storeyed building  .   

Based  on length  and breadth  of conventional  slab  is  classified  into two types. 

1. One  way  slab 

2. Two  way  slab. 

 

1. One  way Slab 

One way slab  is  a slab  in which  is supported  by beams  on the  two opposite  sides  to 

carry  the load  along one  direction.  The load  along one  direction. The ratio  of longer  

span(1) to  shorter span (b) is equal  or greater  than  2,  considered  as One way slab 

because  this slab  will bend  in one direction along  its  shorter  span. 

One way  slab  and two way  slab  equation 

 

In general  length  of slab  is  4m.  But in one  way  slab  one side  length  is  4m  and  

other side  length  is more than 4m. 
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2. Two way slab 

Two way  slab is  a slab  supported  by beams on all the four  sides  and  the loads  are 

carried  by the supports  along both  directions,  it is known  as two way  slab.  In two  

way slab,  the ratio  of longer  span (1) to  shorter  span (b) is less than  2.  The slabs  are 

likely  to  bend  along  the  two spans in this load in  transferred  in both  the  directions  

to the four  supporting  edges  and hence  distribution  reinforcement  is provided  in both  

the  directions.  

 

 

3.7. FORM WORK: 

Distribution  bars a re  provided  at  both  the  ends in  two  ways  slab.  To resist  the 

formation  of  stresses.  Is temporary  or permanent  moulds  into  which  concrete  or  

similar  materials  are poured. In the context of concrete  constructions,  the framework 

support  the  shuttering  moulds.  
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Formwork  and concrete  from  types  : 

 Formwork comes in several  types : 

 Traditional timber  formwork. 

 Engineered  formswork system 

 RE-usable  plastic  formwork 

 Permanent  insulated  formwork 

 Flexible  formwork 

 Engineered  formwork and the applications 

 Re-usable  plastic formwork. 

 Permanent  insulated  formwork 

 Stay in-place structural  formwork system. 

 

3.8 SHUTTERING: 

Form work  is the term  used  for temporary  timber,  plywood,  metal  oe other material 

used  to provide  support  to wet concrete  mix till it gets  strength  of self  support.  It 

provides  supports  to horizontal, vertical and inclined  surface  or  also  provides  support  

to  cast  concrete  according  to  required  shape  and size.  The form work also  produce  

desired  finish concrete surface. 

 

Shutting  or  form work should be strong  enough  to support  the weight  of wet   concrete  

mix and pressure for placing  and compacting  concrete inside  or on the  top  of form 

work / shuttering. It should be  rigid to prevent  any deflection  in surface  after laying  

cement concrete and be also  sufficient  tight to prevent  loss of  water  and mortar   form  

cement concrete.  Shuttering  should  be easy  in handling,  erection  and easy  to remove  
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when cement  concrete  is sufficient  hard.  Steel  plates  for steel  shuttering. 

Generally  there are  three  types of shuttering. 

1. Steel shuttering 

2. Wooden  plans  shuttering 

3. Temporary  Brick  masonry shuttering 

4. Steel shuttering. 

 

For a strong, ductile  and durable  construction the  reinforcement  needs  to  have the  

following  properties  at least. 

 

 High relative  strength 

 High toleration  of tensile  strain 

 Good bond  to the  concrete , irrespective  f PH, moisture  , and similar  factor 

 Thermal compatibility,  not causing  unacceptable  stresses in response  to changing 

temperatures 

 Durability in the  concrete  environment of corrosion or sustained stress for example. 

 

3.9 CURING 

Curing  is the process  in which the concrete  is protected    from loss  of moisture  and 

kept  within  a  reasonable   temperature range. The result  of this process is increased  

strength  and  deceased  permeability. Curing  is also a key  player  in  mitigating  cracks 

in the concrete.  Which severely  impacts  durability. The Indian  standard  is 456  2000 

recommends  that curing  duration  of concrete  must be at least  7 days  in case of  ordinary  

Portland  cement,  at least  10 days for concrete with  mineral  admixtures  or blended  
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cements  are cements  are used.  It also  recommends  that the curing  duration  should be 

less  than 10days for concrete  exposed to  dry and  hot weather  conditions  and 14 days  

for concrete  with mineral  admixtures  or blended  cement  in hot and dry  weather.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. MACHINES USED IN CONSTRUCTION 
 

4.1 BHOOM PLACER 
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This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote-

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are capable 

of pumping at very high volumes and because of the labour saving nature of the 

placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or placed 

on a trailer, and it is commonly referred to as a line pump or trailer- mounted  

concrete  pump.   This   pump   requires steel or flexible concrete  placinghoses to 

be manually attached to the outlet of the machine. Those hoses are linked together 

and lead to wherever the concrete needs to be placed. Line pumps normally pump 

concrete at lower volumes than boom pumps and are used for smaller volume 

concrete placing applications such as swimming pools, sidewalks, and single family 

home concrete slabs and most groundslabs. 

There are also skidmounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 

 

 
 

4.2 INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 
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applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 

 
 

 

Vibrator: 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or small 

component parts. 

 

4.3 WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively longer 

and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal mix. 

It is not only for concrete, but also for bricks, aggregates etc. 

 
4.4 EARTH EXCAVATOR (JCB) 

 
Used for excavation of sub soil. 
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EXCAVATOR(JCB) 

 

4.5 TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites.             

 

 

 
                                                  Tower hoist 

               5 . TOOLS USED IN CONSTRUCTION 
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   5.1  TROWEL                    

gathering and spreading mortar, and for rough cutting some kinds of brick. Available 

in a wide range of shapes, sizes and thickness of steel with the length of blade from 

230 mm to 330 mm. A variety of smaller trowels are used repairing old mortar joints 

and scraping off excess mortar. 
 

 
Trowel 

 
5.2 MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges orhollows. 
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 5.3  STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 90 

degrees then than wall is fit and allow to further construction if not 90 degrees then 

that wall is not fit we should make changes Usually 2

 

  5.4  PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If  

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 

 

5.5  SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of structural 

element. 

Formworks can also be named based on the type of structural 

memberconstruction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc. 
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The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary structures 

is made to economic expenditure. The operation of removing the formwork is known 

as stripping. Stripped formwork can be reused. Reusable forms are known as panel 

forms and non-usable are called stationary forms. 

 

 is the most common material used for formwork. The disadvantage with timber 

formwork is that it will warp, swell and shrink. Application of water impermeable cost 

to the surface of wood mitigates these defects. 

 

 
 

Shutter Plates 
 

 
5.6 TIMBER FORMWORK: 

Timber for formwork should satisfy the following requirement: 

It should be 
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1. well-seasoned 

2. light inweight 
 

3. easily workable with nails withoutsplitting 
 

4. free from looseknots 
 

Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 

Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 
 

5.7 PLYWOOD FORMWORK 

Resin bonded plywood sheets are attached to timber frames to make up panels 

of required sizes. The cost of plywood formwork compares favorably with that of 

timber shuttering and it may even prove cheaper in certain cases in view of the 

following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing anddismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to25. 
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                                                ply wood form work 

 

5.8.  STEEL FORMWORK 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 

 
 
5.9 PROP JACKS 

 
The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 
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is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 

 
 

 
 

Prop Jacks
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6. QUALITY CONTROL LABORATORY 
 

1. Cement Consistencytest 
 

2. Initial and Final Setting timetest 
 

3. Compressive Strength of Concrete Cubetest 
 

4. Brick Strength and Dimensions 
 

 
 

6.1 CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. Then 

only it is useful inconstruction. 

6.2. INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste has 

completely lost its plasticity. 

Approximate setting time of various types of cements: 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 
 

Quick setting 1 hr. 10hrs. 
 

High alumina 2 hrs.6hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

6.2.1.  Rapid Hardening Cement:  

It gains strength more quickly than OPC, though the final strength is slightly higher 

than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 

6.2.2. Quickly Setting Cement:  

It is manufactured by adding of small percentage of AluminateSulphate& finely 

grinded with cement and the small percentage of gypsum. It is used in underwater 

constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

 

6.3. COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 
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Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 
 

6.5. BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brickis3.5N/ ............. If it is less than3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges. 
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CONCLUSION: 

 It was  wonderful  learning  experience  at  Jaya Bheri Constructions for 4 

weeks  internship at Vijayawada. 

 I got  experience  about dealing  the  workers in site 

 I know  the shuttering  & de-shuttering of  Columns  and cantering  the slabs. 

 I hope this experience will surely  help in my future and also in shaping my  

carrier. 
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ABSTRACT 
 
 
 
 

This report is based on the work of EXTENSION OF HIGHWAY ROAD IN 

BETWEEN CHINNA AVUTAPALLI AND HANUMAN JUNCTION . This 

report contains the details of the execution work which I have seen during my 

training period. The contents of this report are theoretical as well as practical as 

per mysite experience. I did my training from PWDdepartment. 

Public works department (PWD), under the ministry of public works 

department, is the pioneer in construction arena of Rajasthan. It play a pivotal role 

in the in implementation of government construction projects. 



 

CHAPTER - 1 
 
 

1. INTRODUCTION:- 
 

Roads are considered as the lifeline of any country. Some of the important roles of 

 

1. Connection tovillages. 
 

2. Communication in hillyterrain. 
 

3. Carriers of freight and passengers complementing therailways 
 

4. Helps agriculturaldevelopment 
 

5. Administrative convenience,etc. 
 

Engineershavebeenalwayswithopenmindtoadoptanymaterialavailable 

tothemforitsusefortheconstructionpurposes.Itislogicaltoseethatthepurpose of 

highway construction is to provide a firm and even surface for the carriageway or 

the pavement which could stand the stress caused due to number ofload 

applications. 

Types of Highway construction: 
 

Earth road and gravelroads. 
 

Soil stabilizedroads. 
 

Water bound macadam (WBM)road. 
 

Bituminous or black-toproads 
 

Cement concreteroads 



 

1.1 Types of Pavements:- 
 

From the point of view of structural performance, pavements can be classified as: 
 

 Flexible

 Rigid

 Semi-rigid

 Composite
 

Flexible pavements are so named because the total pavement structure 

defects,orexes,underloading.Aflexiblepavementstructureistypicallycomposed of 

several layers of materials. Each layer receives loads from the above layer, 

spreads them out, and passes on these loads to the next layer below. Thus the 

stresses will be reduced, which are maximum at the top layer and minimum on the 

top of sub grade. In order to take maximum advantage of this property, layers are 

usually arranged in the order of descending load bearing capacity with the highest 

load bearing capacity material (and most expensive) on the top and the lowest load 

bearing capacity material (and least expensive) on thebottom. 

A Rigid pavement derives its capacity to withstand loads from the flexural 

strength or beam strength, permitting the slab to bridge over minor irregularities in 

the sub grade, sub-base or base upon which it rests. A Semi-rigid pavement 

represents an intermediate state between the flexible and the rigid pavement. It has 

much lower flexural strength compared to concrete slabs. A Composite pavement 

is one which comprises of multiple, structurally significant layers of different- 

sometimes heterogeneous-composition. 

 
1.2 Design of FlexiblePavements:- 

 
In the design of flexible pavements, it has yet not been possible to have a rational 

design method wherein design process and service behaviour of the pavement can 

be expressed or predicted theoretically by mathematical laws. 

 
 

 



 

Flexible pavement design methods are accordingly either empirical or semi-

empirical. In these methods, the knowledge and experience gained on the 

behaviour of the pavements in the past are usefully utilized. 

There are some various methods used to design of flexible pavement: 
 

 Group IndexMethod

 California Bearing RatioMethod

 California R Value or Stabil metermethod

 Tri axial testmethod

 McLeod method

 Bur mistermethod
 

The design method, the GI, CBR, Stabil meter and McLeod methods are 

empiricalmethods.TheTriaxialtestmethodisatheoreticalmethodusingempirical 

modificationsassuggestedbyKansasStatehighwayDepartmentandthereforemay be 

considered as a semi-empirical method. Bur mister method is a theoretical 

approach using elastic two-layertheory. 

1.3 Traffic andLoading:- 
 

There are three different approaches for considering vehicular and traffic 

characteristics, which affects pavement design. 

1.3.1 Fixedtraffic:- 
 

Thickness of pavement is governed by single load and number of load repetitions 

is not considered. The heaviest wheel load anticipated is used for design purpose. 

This is an old method and is rarely used today for pavement design. 



 

 
 

1.3.2 Fixedvehicle:- 
 

In the fixed vehicle procedure, the thickness is governed by the number of 

repetitions of a Standard axle load. If the axle loads is not a standard one, then it 

mustbeconvertedtoanequivalentaxleloadbynumberofrepetitionsofgivenaxle load 

and its equivalent axle load factor. 

 
 

1.3.3 Variable traffic andvehicle:- 
 

In this approach, both traffic and vehicle are considered individually, so there isno 

needtoassignanequivalentfactorforeachaxleload.Theloadscanbedividedinto a 

number of groups and the stresses, strains, and deflections under each loadgroup 

canbedeterminedseparately;andusedfordesignpurposes.Thetrafficandloading 

factors to be considered include axle loads, load repetitions, and tyre contactarea. 



 

CHAPTER 2 
 
 
 
 

2. Material used:- 
 
 

2.1 Cement:- 
 

The natural cement is obtained by burning and crushing the stones containingclay, 

carbonate of lime and some amount of carbonate of magnesia. The clay content in 

suchstonesisabout20to40percent.Thenaturalcementisbrownincolourandits best 

variety is known as the Roman Cement. The natural cement resembles very 

closelyeminenthydrauliclime.Itsetsveryquicklyafteradditionofwater.Itisnot so 

strong as artificial cement and hence it has limited use in practice. The artificial 

cement is obtained by burning at a very high temperature a mixture of calcareous 

and argillaceous materials. The mixture of ingredients should be intimate and they 

should be in correct proportion. The calcined product is known as clinker. A small 

quantity of gypsum is added to the clinker and it is then pulverized into very fine 

powder which is known as the cement. 

2.1.1 Properties ofcement:- 
 

Following are the important properties of good cement which primarily depend 

upon its chemical composition, thoroughness of burning and fineness of grinding: 

 It gives strength to themasonry. 

 It is an excellent bindingmaterial. 

 It is easilyworkable. 

 It offers good resistance to the moisture. 

 It possesses a good plasticity. 

 It stiffens or hardnessearly. 



 

2.1.2 Harmful constituents ofcement:- 
 

The presence of the following two oxides adversely affects the quality of cement: 
 

 Alkali oxides K2O andNa2O 

 Magnesium oxideMgO 
 

If the amount of alkali oxides exceeds 1 percent, it leads to the failure of 

concrete made from that cement. Similarly, if the content of the magnesium oxide 

exceeds 5 %, it causes cracks after mortar or concrete hardens. It is due to the fact 

thatmagnesiumoxide,burnedatatemperatureofabout1500°C,slakesveryslowly, 

when mixed withwater. 

Sources and brand- J K Laxmi cement and Birla cement Brand from Ratlam. 
 
 
 
2.2 Aggregate:- 

 
Construction aggregate, or simply "aggregate", is a broad category of coarse 

particulate material used in construction, including sand, gravel, crushed stone, 

slag, recycled concrete and geo synthetic aggregates. Aggregates are a component 

of composite materials such as concrete and asphalt concrete; the aggregate serves 

as reinforcement to add strength to the overall composite material. Due to the 

relatively high hydraulic conductivity value as compared to most soils, aggregates 

are widely used in drainage applications such as foundation and French drains, 

septic drain fields, retaining wall drains, and road side edge drains. Aggregates are 

alsousedasbasematerialunderfoundations,roads,andrailroads.Toputitanother way, 

aggregates are used as a stable foundation or road/rail base with predictable, 

uniform properties (e.g. to help prevent differential settling under the road or 

building), or as a low-cost extender that binds with more expensive cement or 

asphalt to formconcrete. 



 

The American Society for Testing and Materials publishes an exhaustive 

listingofspecificationsforvariousconstructionaggregateproducts,which,bytheir 

individual design, are suitable for specific construction purposes. These products 

include specific types of coarse and fine aggregate designed for such uses as 

additives to asphalt and concrete mixes, as well as other construction uses. State 

transportation departments further refine aggregate material specifications in order 

totailoraggregateusetotheneedsandavailablesupplyintheirparticularlocations. 

 
 

2.3 Sand:- 
 

Sand is  a  naturally  occurring  granular   material   composed   of   finely   

divided rock and mineral particles. The composition of sand is highly variable, 

depending on the local rock sources and conditions, but the most common 

constituent of sand in inland continental settings and non-tropical coastal settings 

is silica(silicon dioxide, or SiO2), usually in the form ofquartz. 

As the term is used by geologists, sand particles range in diameter from 

size is termed a sand grain. The next larger size class above sand is gravel, with 

particles ranging from 2 mm up to 64 mm (see particle size for standards in use). 

The next smaller size class in geology is silt: particles smaller than 0.0625 mm 

down to 0.004 mm in diameter. The size specification between sand and gravelhas 

remainedconstantformorethanacentury,butparticlediametersassmallas 

0.02 mm were considered sand under the Albert Atterberg standard in use during 

the early 20th century. A 1953 engineering standard published by the American 

Association of State Highway and Transportation Officials set the minimum sand 

size at 0.074 mm. A 1938 specification of the United States Department of 

Agriculture was 0.05 mm sand feels gritty when rubbed between the fingers (silt, 

by comparison, feels like flour). 



 

2.4 Bitumen:- 
 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic by 

product of decomposed organic materials. Also known as asphalt or tar, bitumen 

wasmixedwithothermaterialsthroughoutprehistoryandthroughouttheworldfor use 

as a sealant, adhesive, building mortar, incense, and decorative application on 

pots, buildings, or human skin. The material was also useful in waterproofing 

canoesandotherwatertransport,andinthemummificationprocesstowardtheend of the 

New Kingdom of ancient Egypt. It is also flammable. And, thanks to recent 

scholarship, this gooey stuff is also identifiable tosource. 

 
POINTS TO CONSIDER:- 

 
 The producer of bituminous mixtures, in purchasing a specifiedbitumen 

binder will expect that binder to possess the properties he hasspecified. 

 The producer will expect the binder to be delivered at the time he has 

specified, not before, holding tanks may not be empty and cleaned, and not 

after, he may have run out of that particular binder and had to cease 

production causing "knock on"problems. 

 The producer will expect binders to be delivered at agreedtemperatures 

that do not cause handling or storageproblems. 

 The producer should be able to store bitumen in the manner recommended 

by the supplier and in accordance with various appropriate British 

Standardsspecifications. 

 The producer should incorporate the purchased binder into bituminous 

mixtures, regarding amount, type and mixing temperature, as specified ina 

British Standard specification or Published Document, as set down in the 

design of a proprietary material, or as an agreed design/specification 

supplied by theEngineer. 



 

 The production plant will use a "recipe" to manufacture any bituminous 

mixture whether a "specified" mixture or a proprietary material, even if the 

material is to be assessed on a performance basis. There is no other way to 

produce large amounts of a uniform material, you need a "recipe" in the 

control room of the mixing plant to know what to mix together to obtain 

the material youwant. 

 The producer will have manufactured the material in accordance with the 

order placed at the plant by the laying contractor or engineer in charge of 

thework. 

 The producer cannot be held responsible if the material ordered is not 

suitable for the situation in which it is being used, he will produceand 

supply the materialordered. 



 

CHAPTER 3 
 

3. Construction methodology and generalspecifications 
 
3.1 Construction of BituminousRoads:- 

 
BituminouspavementsareincommonuseinIndiaandabroad.Flexiblepavements could 

be strengthened in stages by constructing bituminous pavement layers one after 

another in a certain period of time unlike the cement concrete pavement 

construction. The problem associated with the construction of bituminous 

pavements is control of the proper viscosity of the bituminous-aggregate mixtures 

during mixing and compaction operations. Bituminous constructions are also 

adopted for base and binder courses of pavements on heavy-trafficroads. 

3.2 Types of BituminousConstructions:- 
 

The followings construction techniques are in use: 
 

 Interface treatments like prime coat and tackcoat 

 Surface dressing and sealcoat 

 Ground or penetration typeconstructions- 

o Penetration Macadam 

o Built-up SprayGrout 

 Premix which may be any one of thefollowing: 

o Bituminous boundmacadam 

o Carpet 

o BituminousConcrete 

o Sheet Asphalt or RolledAsphalt 

o MasticAsphalt 



 

3.3 Methods of Construction:- 
 

Premix types of Bituminous Constructions are generally carried out in the field 

usingappropriateplants.TherearetwotypesofMixingPlantandTravellingPlant. The 

canter mixing plant consists of units for batching different materials, separate 

heatingunitsformixedaggregatesandbitumenandamixingunitoflargecapacity. The 

aggregates, filler and bitumen are transported to the site of the mixing plant 

whichisstationedatasuitablelocationandthebituminousmixisagaintransported from 

the plant to the construction site. Generally there is very good control on the 

quality of the mix obtained from the central mixing plant. The travelling Plant is a 

smaller unit and can be shifted from time to time the road side as the bituminous 

construction progresses. In hot mix constructions the heated aggregates are mixed 

with heated bitumen in a central or travelling plant. In cold mix method, the 

aggregates at atmospheric temperature are mixed with bituminous material of low 

viscosity in cold or after slightheating. 

3.3.1 Bituminous Construction procedures:- 
 

In this Article, the material requirements, plant and equipment and construction 

process Employed for the following types of bituminous constructions have been 

presented: 

 Surface Dressing 

 Grouted or PenetrationMacadam 

 Built-up SprayGrout 

 Bitumen BoundMacadam 

 BitumenCarpet 



 

3.3.2 Construction Procedure for BituminousConcrete:- 
 

Thebituminousconcreteisthehighestqualityofconstructioninthegroupofblack top 

surfaces. Being of high cost specifications, the bituminous mixes are properly 

designed to satisfy the design requirements of the stability and durability. The 

mixture contains dense grading of coarse aggregate, fine aggregate and mineral 

filler coated with bitumen binder. The mix is prepared in hot-mix plant. The 

thickness of the bituminous concrete layer depends upon the traffic and quality of 

basecourse.Themixispreparedinahot-mixplant.Thethicknessofthebituminous 

concrete layer depends upon the traffic and quality of basecourse. 

3.4 Specifications of materials:- 
 

(a) Binder:Bitumenofgrade30/40,60/70,or80/100maybechosendepending upon 

the climatic condition of thelocality. 

(b) Aggregate and filler: The coarse aggregate should fulfil the following 

requirements: 

Aggregate impact value,maximumpercent : 30 

Los Angles abrasion value,max percent : 40 

Flakiness Index,maxpercent : 25 

Stripping at 40°C after 24 hours,max percent :  25 

Soundness: 

Loss with sodium sulphate in 5 cycles, max. Percent        :       12 

Loss with magnesium sulphate in 5 cycles, max. Percent  :        18 



 

 

(c) Bituminous concrete mix: 
 

MarshallStabilityTest-numberofblowstobeappliedoneithersideofspecimen:50 

Marshall Stability value, Minimum kg :340 

Marshall Flow value, 0.25mmunits : 8 to 16 

Voids inmix,Percent  : 3 to 5 

Voids filled withbitumen,Percent  : 75 to 85 



 

CHAPTER 4 
 

4. Plant andEquipment 
 

For construction work of the bituminous concrete, a hot mix plant is used, In order 

to achieve to high quality in construction mechanized construction equipment 

should be used. A mechanical finisher may be used if available. The finisher is 

designed to produce a uniform level riding surface and to correct automatically 

small irregularities in the pavement surface. It consists of a receiving hopper, 

arrangements for spreading the mix to a desired uniform thickness and a tamper. 

This equipment is considered to be important in the construction of bituminous 

concrete pavements. 

4.1 Construction Steps of BituminousPavements:- 

 Preparation of the existing base course layer: The existing surface is 

preparedbyremovingthepotholesorrutsifany.Theirregularitiesarefilled in 

with premix chippings at least a week before laying surfacecourse. 

 Application of Tack Coat: It is Desirable to lay AC layer over abituminous 

base or binder course. A tack coat of bitumen is applied at 6.0 to 7.5 kg per 

10m2area,thisquantitymaybeincreasedto7.5to10kgfornon-bituminous base. 

 Preparation and Placing of Premix: The premix prepared in a hot mix plant 

of a required capacity with the desired quality control. The bitumen maybe 

heatedupto150-177°Candtheaggregatetemperatureshouldnotdifferby over 

14°C from the bindertemperature. 

 Rolling:Amixafteritisplacedonthebasecourse,isthoroughlycompacted 

byrollingataspeednotmorethan5kmperhour.Theinitialorbreakdown rolling 

is done by 8 to 12 tonnes roller and the intermediate rolling is done 

withafixedwheelpneumaticrollerof15to30tonneshavingatyrepressure of 7 

kg percm2.
 

 QualityControlofBituminousConcreteConstruction:Periodicalchecksare 

made at site to ensure the quality of the resulting pavement mixture andthe 



 

pavementsurfacefor(a)aggregategrading(b)temperatureofaggregate(c) 

grade of bitumen (d) temperatures of paving mix during mixing and 

compaction. At least one sample for every 100 tonnes of paving mix 

discharged by the hot mix plant is collected and tested for above 

requirements.TheVariationinThicknessallowedis6mmper4.5mlength of 

theconstruction. 

 Finished Surface: The AC surface should be checked by a 3.0 m straight 

edge.Thelongitudinalundulationshouldnotexceed8.0mmandthenumber of 

undulations higher than 6.0 mm should not exceed 10 in a length of300 

m. The cross profile should not have undulations exceeding 4.0 mm. 

4.2 Construction items executed duringtraining:- 

 Road Alignment  Design of Super Elevation AndCamber, 

 Trace Cut and Layout ( BoxCulvert), 

 Tests (CBR, Impact, In-SituDensity), 

 Earthwork (Embankment, Preparation of Subgrade, SoilCompaction). 
 
 
 
4.2.1 SuperElevation:- 

 
In order to counteract the effect of centrifugal force and to reduce the tendency of 

thevehicletooverturnorskid,theouteredgeofthepavementisraisedwithrespect to the 

inner edge, thus providing a transverse slope throughout the length of the 

horizontal curve. This transverse inclination to the pavement surface is known as 

super elevation or c

of the height of outer edge with respect to the horizontalwidth. 

4.2.2 Super ElevationDesign:- 
 

To super elevate the pavement up to the maximum limit so as to counteract the 

centrifugal force fully, neglecting the lateral friction is safer for fact moving 

vehicles. But for slow moving vehicles this may quite inconvenient. As a 

compromiseandfrompracticalconsiderationitissuggestedthatthesuperelevation 

shouldbeprovidedtofullycounteractthecentrifugalforcedueto75percentofthe 



 

design period, by neglecting lateral friction developed) and limiting the maximum 

super elevation to 0.07 (except on hill roads, not bound where the maximum 

allowable value is 0.1). 
 

 

4.2.3 Steps for Super elevation Design:- 
 

Various steps in the design of super elevation in practice may be summarized as 

given below: 

 The super elevation for 75 percent of design speed ( v m/sec or V kmph) is 

calculated neglecting thefriction 

o e = (0.75v) 2/gR or (0.75V)2/127R 

 If the 

provide the maximum super elevation equal to 0.07 and proceed withsteps 

(iii) or (iv). 

 Checkthecoefficientoffrictiondevelopedforthemaximumvalueofe= 

0.07 is at the full value of design speed, 

o F = (v2/gR  0.07) 



 

o If the value of f thus calculated is less than 0.15, the super elevation of 0.07 

issafefordesignspeed.Ifnot,calculatetherestrictedspeedasgiveninstep- 4. 

 As an alternative to step-3, the allowable speed (va m/sec or Va kmph) at 

the curve is calculated by considering the design coefficient of lateral 

friction and the maximum super elevation,i.e., 

e + f = 0.07 + 0 

= 0.22 = va
2/gR 

o Calculate safe allowable 

speed,va = (0.22gR)0.5m/sec 

o Orva = (27.94R)0.5kmph 
 
 

4.3 Camber:- 
 

Camberistheslopeprovidedtotheroadsurfaceintransversedirectiontodrainoff 

therainwaterfromtheroadsurface.Drainageandquickdisposalofwaterfromthe 

pavement surface by providing cross slope is considered important because of 

followingsurface: 

 To prevent the entry of surface water into the subgrade soil through 

pavement, the stability, surface condition and the life of the pavement get 

adversely affected if the water enters in the subgrade and the soil gets 

soaked. 

 To prevent the entry of water into the bituminous pavement layers, as 

continued contact with water causes stripping of bitumen from the 

aggregates and results in deterioration of the pavementlayer. 

 To remove the rain water from the pavement surface as quickly as possible 

and to allow the pavement to get dry soon after the rain; the skid resistance 

of the pavement gets considered decreased under wet condition, rendering 

it slippery and unsafe for vehicle operation at highspeeds. 

The required camber of pavement depends on: 



 

 The type of pavementsurface, 

 The amount onrainfall 
 

A flat camber of 1.7 to 2% is sufficient on relatively impervious pavement 

surface like cement concrete or bituminous concrete. Too steep cross slope is not 

desirable because of the following reasons: 

 Transversetiltofvehiclecausesuncomfortablesidethrustandadragonthe 

steering of automobiles. Also the thrust on the wheels along the pavement 

edges is more causing unequal wear of the tyres as well as roadsurface. 

 Discomfort causing throw of vehicle when crossing the crown during 

overtakingoperations. 

 Problem of toppling over of highly laden bullock carts andtrucks. 

 Formation of cross ruts due to rapid flow ofwater. 

 Tendency of most of the vehicles to travel along the centreline. 

 
4.4 Culvert:- 

 
Wherever streams have to cross the roadway, facility for cross drainage is to be 

provided. Also often the water from the side drain is taken across by these cross 

drain in order to divert the water away from the road, to a water course or valley. 

The cross drainage concreting in box culvert at sites structure is commonly in use 

are culverts and small bridges. When a small stream crosses a road with a linear 

waterway less than about six meter, the cross drainage structure provided is called 

culvert; for higher values of linear waterways, the structure is called a bridge. 

The common types of culverts in use are: 
 

 SlabCulvert 

 BoxCulvert 

 ArchCulvert 

 Pipe Culvert 



 

Box Culvert of square or rectangular shapes is made of RCC. RCC box 

Culvert is ideal for in-situ constructions for openings of size up to 5 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 -concreting in box covert at sites 
 
 
 

They can be constructed in square boxes or multiple boxes or rectangular boxes, 

depending upon site conditions. 

The advantage lies in the elimination of the stout abutment sections which are 

unavoidable in slab construction. Standard designs can eliminate the process of 

y be necessary to provide 

a downstream and an upstream curtain wall to prevent scour at erodible beds. We 

supervise to labour at site for proper vibration to reduce air voids and arrangement 

ofproperreinforcementforconcretinginCulvert.Drawings(Plan,Section,etc.)of box 

culvert-1 are shown in figure. There were twenty one culverts in which six are box 

culvert and fifteen Hume pipe culverts in whole length of theroad. 



 

4.5 EarthWork:- 
 
4.5.1 Embankment:- 

 
When it is required to raise the grade line of highways above the existing ground 

levelitbecomesnecessarytoconstructembankments.Thegradelinemayberaised due 

to any of the followingreasons: 

 To prevent damage to pavement due to surface water and capillarywater. 

 To keep the subgrade above the high ground watertable. 

 To maintain the design standard of the highway with respect to the vertical 

alignment 

The design elements in highways embankments are: 

 
 Height 

 Fillmaterial 

 Settlement 

 Stability of foundation,and 

 Stability ofslopes 

 
4.5.2 Height:- 

 
It is depends on the desired grade line of the highway and the soil profile or 

topography. It is also governed by stability of foundation, particularly when the 

foundation soil is weak. 

 
 
 
4.5.3 Fill Material:- 

 
Granular soil is generally preferred as highway embankment material. Organic 

soils,particularlypeatareunsuitable.Thebestofthesoilsavailablelocallyisoften 

selected with a view to keep the lead and lift as low as possible. At times light- 

weight fill material like cinder may be used to reduce the weight when foundation 

soilweak. 



 

4.5.4 Settlement:- 
 

The settlement may settle after the completion of construction either due to 

consolidationandsettlementofthefoundationorduetosettlementofthefillordue to 

both. If the embankment foundation consists of compressible soil with high 

moisturecontent,theconsolidationcanoccurduetoincreaseintheload.Whatever 

bethetypeofsettlement,itisdesirablethatthesettlementisalmostcompletebefore the 

construction ofpavement. 

4.6 Stability of Soil:- 
 

When the embankment foundation consists of weak soil just beneath or at acertain 

depthbelowintheformofaweakstratum,itisessentialtoconsiderthestabilityof the 

foundation against a failure. This is all more essential in the case of high 

embankments. 

4.7 Stability ofslopes:- 
 

The embankment slopes should be stable enough to eliminate the possibility of a 

failureunderadversemoistureandotherconditions.Hencethestabilityoftheslope 

should be checked or the slope should be designed providing minimum factor of 

safety of 1.5. Often much flatter slopes are preferred in highway embankmentsdue 

to aesthetic and otherreasons. 

 
 
 
4.8 Construction ofembankments:- 

 
Theembankmentmaybeconstructedeitherbyrollinginrelativelythinlayersorby 

hydraulicfills.Theformeriscalledrolled-earthmethodandispreferredinhighway 

embankments. Each layer is compacted by rolling to a satisfactory degree or to a 

desired density before the next layer is placed. Compaction is carried out at 

optimummoisturedensitybeforethenextlayerisplaced.Compactioniscarriedout an 

optimum moisture content so as to take advantages of maximum dry density 

usingaspecifiedcompactingeffortandequipment.Thethicknessofthelayersmay 



 

vary between 10 to 30 cm depending on various factors such as soils types, 

equipment, specifications etc. The practice of dumping the earth without 

compacting properly and allowing the fill to get consolidated under weatherduring 

fewsubsequentseasonsshouldbeavoidedasthesettlementwillcontinueforavery 

longperiod.Ifthepavementisconstructedbeforethesettlementofthefillisalmost 

complete, the pavement is likely to become uneven and also faillater-on. 

4.9 Preparation of Subgrade:- 
 

The preparation of subgrade includes all operations before the pavement structure 

could be laid over it and compacted. Thus the preparation of subgrade would 

include site clearance, grading (embankment or cut section) and compaction. The 

subgrade may be situated on embankment or excavation or at the existing ground 

surface. In all the cases, site should be cleared off and the top soil consisting of 

grass, roots rubbish and other organic matter are to be removed. Next, the grading 

operation is started so as to bring the vertical profile of the subgrade to designed 

grade and camber. Bull dozers, scrapers and blade graders are useful equipment to 

speedupthiswork.Itismostessentialtocompactthetopofsubgrade,uptoadepth of about 

adequately before placing the pavementlayer. 

 
 
 
 

4.10 Soil Compaction:- 
 

By compaction of soil, the particles are mechanically contained to be packed more 

closely, by expelling part of the air voids. Compaction increases the density and 

stability, reduces settlement and lowers the adverse effects of moisture. Hence 

proper compaction of fills, subgrade, sub-base and base course are considered 

essential for proper highway construction. The various factors influencing soil 

compactionincludethemoisturecontent,amountandtypeofcompaction,soiltype and 

stone content. It is well known fact that there is an optimum moisture content 

(OMC) for a soil which would give maximum dry density for a particular type and 

amountofcompaction.HenceitisalwaysdesirabletocompactthesoilattheOM



 

after deciding the compacting equipment. 

 
 
 
 

 
Figures 2 -Compacting By Vibrator Roller at Site. 



 

CHAPTER 5 
 

5. Compacting Equipment:- 
 

 Roller 

 smooth WheeledRoller 

 Pneumatic TyredRoller 

 Sheep footRoller 

 Watering 

 Rammers 

 Vibrators 
 
 
 

5.1 Field Control for Compaction:- 
 

For adequate quality control in construction, it is essential to have proper. The two 

field control in compaction field control tests needed is: 

 Measurement of moisturecontent. 
 

 Measurement of drydensity 
 

The moisture content of the soil may be found before compaction by any 

one of the rapid methods suitable at the site. If the moisture is controlled at the 

OMC, then the next control needed may be suited at the site. If the moisture is 

controlled at the OMC, then the next control needed is the dry density, the desired 

valueofwhichmaybeachievedbyincreasingthenumberofpassesfortheselected 

equipment and the thickness of each layer. Dry density may be found by any 

suitablemethod. 



 

Replacementmethodisconsideredquitesatisfactory.Acertainpercentage(say 

100or95%)ofthestandarddensityisgenerallyaimedatinthefieldcompaction.Thus by 

fields checks it is possible to control the construction to achieve adequate compaction 

However, statistical quality control methods should be followed for the compaction in 

construction of high embankment. 

 
 
 

Figure 3 - Compacting By Vibrator Roller at Site. 

 
5.2 Importance of Soil Compaction:- 

 
For highway engineers, a study of the compaction properties of soil is extremely important for 

the following reasons: 

 Soils which are compacted to a high density have greater strength and hence a 

pavement constructed on such sub grades requires lesser thickness. 

 Compaction of soils reduces the possibility of settlement of embankments 

during the life of pavement and slope offailure. 



 

 Compacted sub grades are less susceptible to change in moisture content. This 

means that swelling and shrinkage of soils, accompanying moisture changes, 

can bereduced. 

 
 
5.3 IRC/BISCodes:- 

 
IRC Design Guidelines 

 
Some of the important points recommended by the IRC for the CBR method ofdesign 

(IRC: 37-1970) are givenbelow: 

 TheCBRtestsshouldbeperformedonremoldedsoilsinthelaboratory.In-Situ tests 

are not recommended for design purpose. The specimens should be prepared 

by static compaction wherever possible and otherwise by dynamic 

compaction. The standard test procedure should be strictly adheredto.

 In new constructions the CBR test samples may be soaked in water for four 

days period before testing. However in areas with arid climate or when the 

annual rainfall is less than 50 cm and the water table is too deep to affect the 

subgrade adversely and when thick and impermeable bituminous surfacing is 

provided,itisnotnecessarytosoakthesoilspecimenbeforecarryingout CBR test.

 Thetop50cmofsubgradeshouldbecompactedatleastupto95to100percent of 

proctordensity.

 An expected of the traffic to be carried by the road pavements at the end of 

expected life should be made keeping in view the existing traffic and probable 

growthrateoftraffic.Pavementsofmajorroadsshouldbedesignedatleastfor 10 

years life period and the following formula may be used in such cases for 

estimating the designtraffic.



 

o A = P [1+r](n+10) 

o Where A = number of heavy vehicles per day for design (laden 

weight >3 tones) 

 
P = number of heavy vehicles per day at least count 

r = Annual rate of increase of heavy vehicles 

n = Number of years between the last count and the year of 

completion of construction. 

 
 

 ThevalueofPintheformulashouldbethesevendayaverageofheavyvehicles 

foundfrom24-hourcounts.Ifareliablevalueofgrowthfactorrisnotavailable, a 

value of 7.5% may be assumed for roads in ruralareas.

 Whensub-basecoursematerialscontainsubstantialproportionofaggregatesof size 

above 20 mm, the CBR value of these materials would not be valid forthe 

design of subsequent layers above them. Thin layers of wearing course suchas 

surface dressing or open graded premixed carpet up to 2.5 cm thicknessshould 

notbecountedtowardsthetotalthicknessastheydonotincreasethestructural 

capacity as thepavement.

 
5.4 Machinery, EquipmentUsed:- 

 Dumpers 

 Grader 

 Excavators 

 VibratorRoller 

 NeedleVibrator 

 PlateVibrator 

 Transit mixer / Cement ConcreteMixer 

 Concrete BatchingPlant 



 

 Auto Level for Survey 

 Total Station Survey 
 
 
 
5.4.1 Dumpers:- 

 
A dumper is a vehicle designed for carrying bulk material, often on building sites. 

Dumpers are distinguished from dump trucks by configuration: a dumper is usuallyan 

open 4-wheeled vehicle with the load skip in front of the driver, while a dump truck 

hasitscabinfrontoftheload.Theskipcantiptodumptheload;thisiswherethename "dumper" 

comes from. They are normally diesel powered. A towing eye is fitted for secondary 

use as a site tractor. Dumpers with rubber tracks are used in special circumstances 

and are popular in somecountries. 

Figure 4-Dumper 
 

Earlydumpershadapayloadofaboutatonandwere2-wheeldrive,drivingon the  

front  axle  and  steered  at  the  back  wheels.  The  single   cylinder dieselengine 

(sometimes made by Lister) was started by hand cranking. Thesteering wheel 



 

turnedthebackwheels,notfront.Havingneitherelectricsnorhydraulicstherewasnot much 

to gowrong. 

Theskipwassecuredbyacatchbythedriver'sfeet.Whenthecatchisreleased, the 

skip tips under the weight of its contents at pivot points below, and after being 

emptiedisraisedbyhand.Moderndumpershavepayloadsofupto10tonesandusually steer 

by articulating at the middle of the chassis (pivot steering). They have multi- cylinder 

diesel engines, some turbocharged, electric start and hydraulics for tipping and 

steering and are more expensive to make and operate. An A-frame known as a ROPS 

(Roll-Over Protection) frame may be fitted over the seat to protect the driver if the 

dumper rolls over. Some dumpers have FOPS (Falling Object Protection) as well. 

Lifting skips are available for discharging above ground level. In the 1990s dumpers 

with swivel skips, which could be rotated to tip sideways, became popular, especially 

for working in narrow sites such as road works. Dumpers are the most common cause 

of accidents involving constructionplant. 

 

 
5.4.2 Grader:- 

 
Agrader,alsocommonlyreferredtoasaroadgrader,ablade,amaintainer,oramotor 

grader,isaconstructionmachinewithalongbladeusedtocreateaflatsurface.Typical models 

have three axles, with the engine and cab situated above the rear axles at one end of 

the vehicle and a third axle at the front end of the vehicle, with the blade in between. 

In certain countries, for example in Finland, almost every grader is equipped 

withasecondbladethatisplacedinfrontofthefrontaxle.Someconstructionpersonnel refer 

to the entire machine as "theblade." 

In civil engineering, the grader's purpose is to "finish grade" (refine, set 

precisely) the "rough grading" performed by heavy equipment or engineering vehicles 

such  as scrapers and bulldozers.  Graders  can  produce   inclined   surfaces,   to   

give cant(camber)toroads.Insomecountriestheyareusedtoproducedrainage 



 

ditches with shallow V-shaped cross-sections on either side of highways. Graders are 

commonly used in the construction and maintenance of dirt roads and gravel roads. In 

the construction of paved roads they are used to prepare the base course to create a 

wide flat surface for the asphalt to be placed on. Graders  are  also  used  to  set  

native soil foundation pads to finish grade prior to the construction of large buildings. 

In some locales such as Northern Europe, Canada, and places in the UnitedStates, 

Gradersareoftenusedinmunicipalandresidentialsnowremoval.Inscrubland and 

grassland areas of Australia and Africa, graders are often an essential piece of 

equipment on ranches, large farms, and plantations to make dirt tracks where the 

absenceofrocksandtreesmeansbulldozersarenotrequired.Gradersarealsousedfor 

undergroundmining. 

Capacities range from a blade width of 2.50 to 7.30 m and engines from 93  

373 kW (125 500 hp). 
 

 
 



 

5.4.3 Excavators:- 
 
Excavators are heavy equipment consisting of a boom, bucket and cab on a rotating 

platform (known as the "house"). The house sits atop an undercarriage with tracks or 

wheels. All movement and functions of the excavator are accomplished through the 

use of hydraulic fluid, be it with rams or motors. Their design is a natural progression 

from the steam shovel. 

Excavators are used in many ways: 
 

 Digging of trenches, holes,foundations

 Materialhandling

 Brush cutting with hydraulicattachments

 Forestrywork

 Demolition

 Generalgrading/landscaping

 Heavy lift, e.g. lifting and placing ofpipes

 Mining, especially, but not only open-pitmining

 Driving piles, in conjunction with a PileDriver.
 
 



 

5.4.3.1 Configurations:- 

 
Excavatorscomeinawidevarietyofsizes.Thesmalleronesarecalledminiorcompactexcava

tors.Caterpillar's smallest mini-excavator weighs 3549 lb (1610 kg) and has19 hp; 

their largest Model weighs 187,360 lb (84,980 kg) and has 513 hp. The largest 

excavator available is the BucyrusRH400; it weighs in excess of 2,160,510 lb 

(980,000 kg), has 4500 hp and has a bucket size of about (52.0 m³).Engines in 

excavators drive hydraulic pumps; there are usually 3 pumps: the two main pumps are 

for supplying oil at high pressure (up to 5000 psi) for the rams, slew motor, track 

motors, and accessories, and the third is a lower pressure (700 psi) pump for Pilot 

Control, this circuit used for the control of the spool valves, this allows for a reduced 

effort required when operating the controls. The two main sections of an excavatorare 

theundercarriageandthehouse.Theundercarriageincludestheblade(iffitted),tracks, track 

frame, and final drives, which have a hydraulic motor and gearing providing the drive 

to the individual tracks, and the house includes the operator cab, counterweight, 

engine,fuelandhydraulicoiltanks.Thehouseattachestotheundercarriagebywayof a 

centre pin, allowing the machine to slew 360° unhindered. The main boom attaches to 

the house, and can be one of 3 differentconfigurations: 

 
 Most are mono booms: these have no movement apart from straight up and 

down. 

 Some others have a knuckle boom which can also move left and right in line 

with themachine. 

 The other option is a hinge at the base of the boom allowing it to hydraulically 

pivot up to 180° independent to the house; however this is generally available 

only to compactexcavators. 

 
Attachedtotheendoftheboomisthestick(ordipperarm).Thestickprovidesthe 

diggingforceneededtopullthebucketthroughtheground.Thesticklengthisoptional 

depending whether reach (longer stick) or break-out power (shorter stick) isrequired. 



 

Ontheendofthestickisusuallyabucket.Awide,largecapacity(Mud)bucketwitha straight 

cutting edge is used for clean-up and levelling or where the material to be dug is soft, 

and teeth are not required. A general purpose (GP) bucket is generally smaller, 

stronger, and has hardened side cutters and teeth used to break through hard ground 

and rocks. A general purpose bucket with no teeth is known as an "Eels" bucket. 

Bucketshavenumerousshapesandsizesforvariousapplications.Therearealsomany other 

attachments which are available to be attached to the excavator for boring, ripping, 

crushing, cutting, lifting,etc. 

 
 
 
5.4.4 VibratorRoller:- 

 
A road     roller (sometimes     called      a roller-compactor,      or      just roller)    is a 

compactor type   engineering   vehicle used   to compact   soil, gravel,concrete,   or 

asphalt in the construction of roads and foundations. In some parts of the world, road 

rollers are still known colloquially as steam rollers, regardless of their method of 

propulsion. This typically onlyapplies to the largest examples (used for road-making). 

 
 
Uses:- 

 
Road rollers use the weight of the vehicle to compress the surface being rolled. Initial 

compactionofthesubstrateisdoneusingapneumatic-tiredroller,withtworows(front and 

back) of pneumatic tyres. The flexibility of the tires, with a certain amount of vertical 

movement of the wheels, enables the roller to operate effectively on uneven ground. 

The finish is done using metal-drum rollers to ensure a smooth, evenresult. 



 

5.4.5 NeedleVibrator:- 
 
In all the vibrators, the internal vibrator is most commonly used. This is also called, 

consists of a power unit, a flexible shaft and a needle. The power unit may be 

electrically driven or operated by petrol engine or air compressor. The vibrations are 

caused by eccentric weights attached to the shaft or the motor or to the rotor of a 

vibrating Element. Electromagnet, pulsating equipment is also available. The 

frequency of vibration varies up to 12,000 cycles of vibration per minute. The needle 

diameter varies from 20mm to 75 mm and its length varies from 25 cm to 90 cm. The 

bigger needle is used in the construction of mass concrete dam. Sometimes, 

arrangements are available such that the needle can be replaced by a blade of 

approximatelythesamelength.Thisbladefacilitatesvibrationofmembers,where,due to 

the congested reinforcement, the needle would not go in, but this blade can 

effectivelyvibrate.Theyareprobableandcanbeshiftedfromplacetoplaceveryeasily during 

concreting operation. They can also used in difficult positions andsituations 

 
 

5.4.5.1. Depth of Immersion ofVibrator:- 
 
To be fully effective, the active part of the vibrator shall be completely immersed in 

the concrete. Its compacting action can be usually assisted by maintaining a head of 

concrete above the active part of the vibrator, the primary object of which is to press 

down upon and confine the concrete in the zone of influence of the vibrator. The 

vibratorheadshallbedippedthroughthefillingwhichistobeconsolidatedtoafurther depth 

of 10 to 20 cm in the lower layer which has already been consolidated so that there is 

a good combination of various layers and the grout in the lower layer is distributed in 

the newfilling. 



 

5.4.5.2. Precautions while usingvibrator:- 
 

 Careshallbetakenthatthevibratingheaddoesnotcomeintocontactwithhard objects 

like hardened concrete, steel, wood, as otherwise the impact may damage 

thebearing. 

 The prime mover should as far as possible, be started only when head is raised 

or resting on softsupport. 

 When the space for introduction is narrow, the vibrator should be switched on 

only after the vibrator head has been introduced into theconcrete. 

 Thevibratormaybeusedvertically,horizontallyoratanangledependingupon the 

nature of the job but always needle vibrator usedvertically. 

 
 
 
 
 

 
5.4.6 TableVibrator:- 

 
Thisisthespecialcaseofformworkvibrator,wherethevibratorisclampedtothetable. 

Ortableismountedonspringswhicharevibratedtransferringthevariationtothetable. They 

are commonly used for vibrating concrete cubes. Any article kept on the table 

getsvibrated.Thisisadoptedmostlyinthelaboratoriesandinmakingsmallbutprecise 

prefabricated R.C.C.members. 

 
 
5.4.7 TransitMixer:- 

 
Transit mixer is one of the most popular equipment for transporting concrete over a 

long distance particularly in ready mixed plant (RMP). There are two variations. In 

one,mixedconcreteistransportedtothesitebykeepingitagitated allalongataspeed 

varyingbetween2to6revolutionsperminutes.Intheothercategory,theconcreteis 



 

batched at the central batching plant and mixing is done in the truck mixer either in 

transit or immediately prior to discharging the concrete at site. The truck mixer the 

speed of rotating of drum is between 4-16 revolutions per minute. 

Figure 5- Placing of Concrete through Chute by Transit Mixer 
 

Withthedevelopmentoftwinfinprocessmixer,thetransitmixershavebecome more 

efficient in mixing. In these mixers, in addition to the outer spirals, have two opposed 

inner spirals. The outer spirals convey the mix materials towards the bottom of the 

drum, while the opposed mixing spirals push the mix towards the feed opening. As 

per estimate the cost of transportation of concrete by transit mixer varies between Rs. 

160 to 180 cubicmeters. 

Compressive strength test for Cement. 
 

 In-situ density fromcores.

 California bearing test for sub gradesoil

 Impacttest

 Specific gravity and watertest



 

CHPATER 6 
 

6. Quantity Control:- 
 

Bituminous road construction demands a very high degree of quality control. 

The tests to be conducted at regular intervals are necessary and this are: 
 

 Concretestrength(7daysand28dayscube)attherateof2specimensforevery 150 

cum. 

 Compressive strength test forCement. 

 In-situ density fromcores. 

 California bearing test for subgradesoil 

 Impacttest 

 Specific gravity and watertests 
 
 
 
6.1 Tests:- 

 
6.1.1 Concrete Compression Strengthtest:- 

 
It is the most common test conducted on the hardened concrete, partly because it is an 

easytesttoperform,andpartlybecausemostofthedesirablecharacteristicsproperties of 

concrete are qualitatively related to its compressive strength. First take cube mould of 

the size 15 x 15 x 15cm. 

 Largestnominalsizeoftheaggregatedoesnotexceed20mm,10cmsizecubes may 

also be used as analternative.

 Now make mixture of concrete and fill it in the mould and compact it well so 

 Nowcleanthetopwithtowelforfinishedwellandcoveredwithaglassormetal plate 

to preventevaporation.



 

 Nowplaceitinmoistairofatleast90%relativehumidityandatatemperature of 27° ± 

2° C for 24 hours ± ½hour

 This test is carried out to determine the compressive strength of cement. 

Following procedure isadopted:

 The mortar of cement and sand is prepared. The proportion is 1:3 whichmeans 

that x gm of cement is mixed with 3x gm ofsand.

 The water is added to the mortar. The water cement ratio is kept as 0.4 which 

means that 0.4x gm of water is added to drymortar.

 The mortar is placed in moulds. The test specimens are in the form of cubes 

withsideas70.6mmor76mm.themouldsareofmetalandtheyareconstructed 

insuchawaythatthespecimenscanbeeasilytakenoutwithoutbeingdamaged. For 

70.6 mm and 76 mm cubes, the cement required is 185 gm and 235 gm 

respectively

 The moulds are placed in a damp cabin for 24hours.

 The specimens are removed from the moulds and they are submerged in clean 

water forcuring.

 The cubes are tested in compression testing machine at the end of 3 days and7 

days. The testing of cubes is carried out on their three sides without packing. 

Thusthreecubesaretestedeachtimetofindoutthecompressivestrengthatthe 

endof3daysand7days.Theaveragevalueisthenworkedout.Duringthetest, the 

load is to be applied uniformly at the rate of 350 kg/cm2 or 35N/mm2.

 The compressive strength at the end of 3 days should not be less than 115 

kg/cm2or11.50N/mm2andthatattheendof7daysnotbelessthan175kg/cm2or 17.50 

N/mm2.



 

 
 

Figure 6- Compressive Strength Testing machine in Q/C La 

 
6.1.2 In-Situ Densitytest:- 

 
Object of In-situ density test is to determine the mass density of soils by two methods- 

 
 Core cuttermethod

 Sand replacementmethod.
 

We use sand replacement method at site to determine density of subgrade of 

compacted soil at site 

 
 

6.1.2.1 Sand Replacement method:  

Apparatus:- 

Sand pouring cylinder, trowel or bent spoon, cylindrical calibrating container, metal 

tray with hole (30 cm square with 10 cm hole in the centre), sand (clean oven dried, 

passing 60 micron sieve), balance (accuracy of 1 gm and 0.01 gm), moisture content 

crucibles, oven desiccators, tongs, glass plate (about 45 cm square), metal tray (about 

30 cm square), scraper tool, measuring jar (1000 cc). 



 

 
 

Procedure:- 
 
Calibration of Apparatus:- 

 
 Measuretheinternalvolumeofthecalibratingcontainerfromthevolumeofthe water 

required to fill thecontainer. 

 Fill the pouring cylinder with sand within about 1.0 cm of the top and weight 

it. 

 Place the pouring cylinder concentrically on the top of calibratingcontainer. 

 Open the shutter to allow the sand to run out and fill the calibratingcylinder 

 When there is no further movement of sand in pouring cylinder, close the 

shutter. 

 Remove the pouring cylinder and weight it to the nearestgram 

 Place the pouring the cylinder on plane surface such as glassplate 

 Open the shutter and allow the sand to run out. When there is no movement of 

and in the cylinder close theshutter. 

 Weigh the pouring cylinder with remainingsand 
 

6.1.3 Measurement of soildensity:- 

 Clean and level the ground where the field density isrequired

 Fill the pouring cylinder within about 1.0 cm of the top and weightit.

 Place the metal tray with the central hole over the portion of soil to betested.

 Excavate the soil approximately 10 cm dia and 15 cm deep with bent spoon. 

Theholeinthetraywillguidethediameterofholetobemadeinthesoilcollect the 

excavated soil in the metal tray weight to the nearestgram.

 Determine the moisture content of the excavatedsoil.

 Place the pouring cylinder over the hole so that base of the cylinder covers the 

holeconcentrically.



 

 Open the shutter and allow the sand to run out into the hole. When there is no 

movement of sand, the shutter isclosed.

 Remove the cylinder and weighit.

 

 
Application:- 

 
 Density is used in calculating the stress in the soil due to its overburden 

pressure.

 

offootings,earthpressuresbehindtheretainingwalls,dams,andembankments.

 It is the density which controls the field compaction ofsoils.

 Permeability of soils depends upon itsdensity.

 Void ratio, porosity, and degree of saturation need the help of density ofsoils.
 
6.1.4 Impact Test forAggregates:- 

 
Thistestisdesignedtoevaluatetheresistanceofanaggregatetosuddenimpact.Since vehicle 

loads cause impact, this test gives an indication of the performance of aggregates to 

resist crushing under impact. The test has been standard (IS: 2386 Part IV). The IRC 

specifications also indicate the minimum acceptable values as per this test. 

 The test consists of subjecting a specimen of aggregate (passing 12.5mm sieve 

and retained on 10 mm sieve) filled into a cylindrical mould 10.2 cm interval 

dia and 5 cmheight.

 The impact is provided by dropping a hammer of weight 13.5- 14.0 kgthrough 

a height of380mm.

 Aggregate passing fully through 12.5 mm sieve and retained on 10 mm sieve 

arefilledinthecylindricalmeasureinthreelayers,eachlayerbeingtransferred to the 

cup of aggregate and tamped 25 times with therod.



 

 After subjecting the specimen to 15 blows through the hammer, the crushed 

aggregate is sieved on 2.36 mmsieve.

 Theweightofmaterialspassingthroughthissieveexpressedasapercentageof the 

total weight of the sample gives the aggregate impact value. The test is 

conducted in dry state as well as in wetstate.

For low-grade aggregate, maximum of 50 percent wet aggregate impact value is 

allowed when used in sub-base. When used as base course, the limit is 40 percent. For 

surfacing courses, the limit is 30 percent. 

 
 
 
 
 
 
 
 

Figure 7-Impact Test machine for Aggregates 



 

 

 

6.1.5 Specific gravity and water absorptiontests:- 
 
Thespecificgravityofanaggregateisconsideredtoameasureofthequalityorstrength of the 

material. Stones having low specific gravity values are generally weaker than those 

having higher values. The specific gravity test also helps identifying the stone 

specimen.Stoneshavinghigherwaterabsorptionvaluebasedoncrushingandhardness tests. 

About 2 kg of dry aggregate sample is placed in wire basket and immersed in water 

for 24 hours. The sample is weighed in water and the buoyant weight is found. The 

aggregate are then taken out weighed after drying the surface. Then the aggregate are 

dried in an oven for 24 hours at a temperature 100- 110°C, and then the dryweight 

isdetermined.Thespecificgravityiscalculatedbydividingthedryweightofaggregate by 

weight of equal volume of water. The water absorption is expressed as the percent 

waterabsorbedintermsofoverdriedweightoftheaggregates.Thespecificgravityof rocks 

vary from 2.6 to 2.9. Rock specimens having more than 0.6 percent water absorption 

are considered unsatisfactory unless found acceptable based on strength tests. 

However slightly higher value of porosity may be acceptable for aggregate used in 

bituminous pavement construction, if the aggregate are found otherwisesuitable. 



 

CHAPTER 7 
 

7. Suggestions for Improvement and Safety Measures atSite:- 
 

 Allworkmenshouldusesafetyhelmetsatworksite,providedbythecontractor. 

 All workmen should wear reflective jackets, while working in traffic moving 

zone. 

 Adequateprecautionsshouldbetakentopreventaccidentsfromelectriccurrent 

while digging operation inunderway. 

 Workers employed on bituminous works, stone crushers, concrete batching 

plant etc. should wear protective goggles, gloves, gumboots, ear plungesetc. 

 Those engaged in welding work should wear protectiveshine. 

 All scaffolds, ladders and other safety device should be maintained in a safe 

and soundcondition. 

 All construction vehicles should have reversehorns. 



 

CONCLUSION 
 

Practical training is very advantageous for me. Theoretical as well as practical 

knowledge is essential to enter in any industry. Generally we read theories but keep 

practicalknowledgeisshowimplementationonthistheoreticalknowledge.Sowewere 

going for practical training to learn many. Things and our site engineer give best 

knowledgeashecouldgiveaccordingtheirknowledge.Hetaughtusmanythingssuch as 

how to control labour, right way of communication with labour so they give best 

resultastheycangive,howtotakelevelofroadalignment,necessityofBIS/IRCCodes in 

road construction. Demand of transportation, design of super elevation,etc. 
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UNIT -1 

INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as of 

March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked. 

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue of 

lion in 

passenger revenue, with an operating ratio of 96.0 percent. 

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long- distance 

and suburban routes, from 7,349 stations across India. The trains have five-digit and four- 

digit numbering system. Mail or Express trains, the most common types, run at an average 

speed of50.6 kilometers per hour. Most premium passenger trains like Rajdhani, Shatabdi 

Exp run at peak speed of 140 150 km/h with Gatiman Express between New Delhi and 

Jhansi touching peak speed of 160 km/h. Indian railways also runs indigenously built semi- 

high speed train called Vande Bharat between Delhi - Varanasi and Delhi - Katra which 

clocks a maximum track speed of 180 km/h. In the freight segment, IR runs more than 

9,200 trains daily. The average speed of freight trains is around 24 kilometers per hour. 

Maximum speed of freight trains varies from 60 to 75 km/h depending upon their axle load 

with container special running at a peak speed of 100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach- 

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016. 
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to measure 

geodetic height, and in construction to measure height differences of construction artifacts. 

 
 
 
 
 
 
 

Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 
 

 

 

3.1 Sub Grade 

Fig 3.1 Components of Railway Track 

 

 

In transportation engineering, sub grade is the native material underneath a constructed 

road, pavement or railway track. It is also called formation level. The term can also 

refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order to 

remove surface vegetation, topsoil and other unwanted material, and to create space for 

the upper layer of the pavement. 

 
 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 
 

 After the preparation of sub grade we need to check the level of the sub gradeto 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 
 

 Once the sub grade is at the required level then blanket work is started. 
 

3.2 Blanket 

 
Blanket is a layer of coarse grained material between ballast and sub-grade, spread over 

entire width. On some other railway systems of the world, this layer is also called as 

sub-ballast. 
 

Fig 3.3 Blanket Material 
 

3.2.1 Properties of blanket material 
 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle size 

distribution curve should fall within two enveloping curves. If the material contains 

plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall not exceed 

5%. If fines are non-plastic, then the above percentage may be allowed up to 12%. The 

Uniformity coefficient (Cu) should not be less than 4, preferably be more than 7. 
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3.2.2 Preparation of blanket material 
 

a. Dumping: 
 

Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 
 

b. Dozing: 
 

Fig 3.5 Dozing 
 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 
 

Fig 3.6 Grading 

The process of final shaping of surfaces on which pavement will be placed. 
 

d. Rolling: 
 

 
Fig 3.7 Rolling 

 
The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations. 
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 
 

Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 
 

The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 
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UNIT-4 
 

SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density filling 

in the hole. The in-situ density of material is given by the weight of the excavate material 

divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

 
The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

 

4.1 Apparatus 

 
1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10. Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in sufficient 

quantity. It is required to be free from organic substances. The sand should have been dried 

in an oven and kept in suitable storage for a period of time to allow its water content to 

reach equilibrium with atmospheric humidity. 

 

4.3 Calibrations 

 
1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Openthe 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the sand 

pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

 
1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely filled 

and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder (M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by theformula 
 
 

 
 
 
 
 
 
 
 
 

Fig4.1 Sand Replacement Test Apparatus 

 

 
Dry density=Bulk density/(1+water content) 
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5.1 Ballast: 

UNIT-5 

PERMANENT WAY OF RAILWAY TRACK 

 
 
 
 

Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 
 

5.1.1 Functions of Ballast: 
 

The ballast serves the following functions in a railway track. 
 

 It provides a level and hard bed for the sleepers to rest on. 
 

 It holds the sleepers in position during the passage of trains. 
 

 It transfers and distributes load from the sleepers to a large area of the formation. 

 
 It provides elasticity and resilience to the track for proper riding comfort. 

 
 It provides the necessary resistance to the track for longitudinal and lateral stability. 

 
 It provides effective drainage to the track. 

 
 It provides an effective means of maintaining the level and alignment of the track. 
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Fig 5.1 Ballast 
 

5.2 Sleepers: 
 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers: 
 

a) Holding gauge in proper gauge and level. 
 

b) Act as elastic medium. 
 

c) Support the rail firmly and evenly. 
 

d) Distribute the load transmitted from the rolling stock over large area of ballast. 
 

e) Provides stability to the permanent way. 

 
5.2.2 Requirement of an Ideal sleeper: 

 
a) Proper maintenance of gauge. 

 
b) Should have fittings that can be fitted, removed lifted, packed and replaced. 

 
c) Long life. 

 
d) Economical in respect of initial cost and subsequent maintenance. 

 
e) Capable of maintain alignment of track and level of ballast. 
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f) Strong enough to withstand bending stress. 

 
g) Should provide resistance against slide. 

 
h) Should resist being pushed forward due to passage of trail. 

 
i) Should be anti-theft and anti sabotage. 

 
 
 
 
 
 

 
5.2.3 Types of Sleepers: 

 
1. Timber or wooden sleepers: 

 
The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like pine. 

The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 
 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

 
Fig 5.2 Steel Sleepers 

 
3. Cast Iron Railway Sleepers: 

 
Sleepers made of cast iron are known as CI sleepers. 



14  

 
 

Fig 5.3 Cast Iron Railway Sleepers 
 
 
 
 

 
CI sleepers are of the following types: 

 
a. Pot or Bowl sleeper: 

 
The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

 
Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 
 

The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

 
Fig 5.5 Plate Sleeper 

 
 
 

c. Box sleeper: 
 

It is similar to plate sleeper. The name is given 

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 
 

This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 



16  

 

 
 
 

Fig 5.6 CST  9 Sleepers 
 

e. Duplex Sleepers: 
 

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to the 

rail under each joint. The tie bar connects the plates across the track supporting ends of the 

adjoining rails at joints. These tie bars however not fixed to the rail with any fitting as 

illustrated in Fig. 5.7. 
 

 
Fig 5.7 Duplex Sleepers 

 
f. Concrete Sleepers: 

 
R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers are 

used. They were first of all used in France round about in 1914 but are common since 1950. 

They may be a twin block sleepers joined by an angle iron. It may be a single block pre- 

stressed type. 
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Fig 5.8 Concrete Sleepers 
 

5.3 Rails: 
 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand stresses, 

they are made of high-carbon steel. 

5.3.1 Function of Rails: 
 

Rails are similar to steel girders. They perform the following functions in a track: 
 

(a) Rails provide a continuous and level surface for the movement of trains. 
 

(b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road. 

(c) They serve as a lateral guide for the wheels. 
 

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces. 

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 
 

Rails can be divided in three types 
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1. Double Headed Rails 

 
2. Bull Headed Rails 

 
3. Flat Footed Rails 

 
1. Double Headed Rails: 

 
These rails indicate the early stage of development. It essentially consists of three 

parts, 

 Upper Table 

 Web 

 Lower Table 
 

Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower table 

with the chair made the surface of lower table rough and hence the smooth running of the 

train was impossible. Therefore, this type of rail is practically out of use. Double headed 

rail is shown in Figure. 

2. Bull Headed Rails: 
 

This type of rail also consists of three parts, 

 
 The Head 

 The Web 

 The Foot 
 

These rails were made of steel. The head is of larger size than foot and the foot is designed 

only to hold up properly the wooden keys with which rails are secured. Thus, the foot is 

designed only to furnish necessary strength and stiffness to rails. Two cast iron chairs are 

required per each sleeper when these rails are adopted. 
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3. Flat Footed Rails: 
 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head 

 The Web 

 The Foot 
 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

 

 
Fig 5.9 Flat Footed Rails 

 
5.4 RAIL FASTENINGS: 

 
Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 



20  

(a) Fish plate 

 
(b) Bearing plate 

 
(c) Chairs 

 
(d) Spikes 

 
The above features are briefly described below: 

 
a. Fish plate: 

 
Function of the fish plate is: 

i. Provide full expansion and contraction. 

ii. Bear vertical and lateral stress without distortion and resist wear. 

iii. Provide easy renewal and replacement. 
 
 

Fig 5.10 Fish Plate 

 
b. Bearing plate: 

 
Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area. 

In the case of B.H and DH rails bearing plates are required. 
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 
 
 

Fig 5.11 Bearing Plate 
 

c. Chairs: 
 

These are driven for holding DH and BH rails in the required position. 
 

 
Fig 5.12 Chairs 

 
 
 

d. Spikes: 
 

(1) Dog spikes: They are named due to the shape of their heads. Used forholding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used. 

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track. 

(4) Elastic spike: These are provided with steel springs. 
 
 

 
Dog spikes Screw spikes 

 

Round spike Elastic spike 
 

Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 
 

5.5.1 Various types of rail gauges in India: 

 
 Broad gauge 

 Meter gauge 

 Narrow gauge 
 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This gauge 

is also known as standard gauge of India and is the broadest gauge of the world. 

Suitability: - Broad gauge is suitable under the following Conditions:- (i) When sufficient 

funds are available for the railway project. (ii) When the prospects of revenue are very 

bright. This gauge is, therefore, used for tracks in plain areas which are densely populated 

i.e. for routes of maximum traffic, intensities and at places which are centers of industry 

and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

other countries using Meter gauge are France, 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenueare not 

very bright. This gauge is, therefore, used for tracks in under-developed areas and in interior 

areas, where traffic intensity is smalland prospects for future development are not very 

bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% of 

y tracks have been laid to this gauge 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp curves, 

steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of revenue arenot 

very bright. This gauge is, therefore, used in hilly and very thinly populated areas. The 

feeder gauge is commonly used for feeding raw materials to big government manufacturing 

concerns as well as to private factories such as steel plants, oil refineries, sugar factories, 

etc 

 
 

 
Name of gauge Width (mm) Route (km) % of route 

(km) 
Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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CONCLUSIONS 

 During the time as an intern preparation of the formation level oftrack foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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ABSTRACT 
 
 
 
 

This report is based on the work of EXTENSION OF HIGHWAY ROAD IN 

BETWEEN CHINNA AVUTAPALLI AND HANUMAN JUNCTION . This 

report contains the details of the execution work which I have seen during my 

training period. The contents of this report are theoretical as well as practical as 

per mysite experience. I did my training from PWDdepartment. 

Public works department (PWD), under the ministry of public works 

department, is the pioneer in construction arena of Rajasthan. It play a pivotal role 

in the in implementation of government construction projects. 



 

CHAPTER - 1 
 
 

1. INTRODUCTION:- 
 

Roads are considered as the lifeline of any country. Some of the important roles of 

 

1. Connection tovillages. 
 

2. Communication in hillyterrain. 
 

3. Carriers of freight and passengers complementing therailways 
 

4. Helps agriculturaldevelopment 
 

5. Administrative convenience,etc. 
 

Engineershavebeenalwayswithopenmindtoadoptanymaterialavailable 

tothemforitsusefortheconstructionpurposes.Itislogicaltoseethatthepurpose of 

highway construction is to provide a firm and even surface for the carriageway or 

the pavement which could stand the stress caused due to number ofload 

applications. 

Types of Highway construction: 
 

 Earth road and gravelroads. 
 

 Soil stabilizedroads. 
 

 Water bound macadam (WBM)road. 
 

 Bituminous or black-toproads 
 

 Cement concreteroads 



 

1.1 Types of Pavements:- 
 

From the point of view of structural performance, pavements can be classified as: 
 

 Flexible

 Rigid

 Semi-rigid

 Composite
 

Flexible pavements are so named because the total pavement structure 

defects,orexes,underloading.Aflexiblepavementstructureistypicallycomposed of 

several layers of materials. Each layer receives loads from the above layer, 

spreads them out, and passes on these loads to the next layer below. Thus the 

stresses will be reduced, which are maximum at the top layer and minimum on the 

top of sub grade. In order to take maximum advantage of this property, layers are 

usually arranged in the order of descending load bearing capacity with the highest 

load bearing capacity material (and most expensive) on the top and the lowest load 

bearing capacity material (and least expensive) on thebottom. 

A Rigid pavement derives its capacity to withstand loads from the flexural 

strength or beam strength, permitting the slab to bridge over minor irregularities in 

the sub grade, sub-base or base upon which it rests. A Semi-rigid pavement 

represents an intermediate state between the flexible and the rigid pavement. It has 

much lower flexural strength compared to concrete slabs. A Composite pavement 

is one which comprises of multiple, structurally significant layers of different- 

sometimes heterogeneous-composition. 

 
1.2 Design of FlexiblePavements:- 

 
In the design of flexible pavements, it has yet not been possible to have a rational 

design method wherein design process and service behaviour of the pavement can 

be expressed or predicted theoretically by mathematical laws. 

 
 

 



 

Flexible pavement design methods are accordingly either empirical or semi-

empirical. In these methods, the knowledge and experience gained on the 

behaviour of the pavements in the past are usefully utilized. 

There are some various methods used to design of flexible pavement: 
 

 Group IndexMethod

 California Bearing RatioMethod

 California R Value or Stabil metermethod

 Tri axial testmethod

 McLeod method

 Bur mistermethod
 

The design method, the GI, CBR, Stabil meter and McLeod methods are 

empiricalmethods.TheTriaxialtestmethodisatheoreticalmethodusingempirical 

modificationsassuggestedbyKansasStatehighwayDepartmentandthereforemay be 

considered as a semi-empirical method. Bur mister method is a theoretical 

approach using elastic two-layertheory. 

1.3 Traffic andLoading:- 
 

There are three different approaches for considering vehicular and traffic 

characteristics, which affects pavement design. 

1.3.1 Fixedtraffic:- 
 

Thickness of pavement is governed by single load and number of load repetitions 

is not considered. The heaviest wheel load anticipated is used for design purpose. 

This is an old method and is rarely used today for pavement design. 



 

 
 

1.3.2 Fixedvehicle:- 
 

In the fixed vehicle procedure, the thickness is governed by the number of 

repetitions of a Standard axle load. If the axle loads is not a standard one, then it 

mustbeconvertedtoanequivalentaxleloadbynumberofrepetitionsofgivenaxle load 

and its equivalent axle load factor. 

 
 

1.3.3 Variable traffic andvehicle:- 
 

In this approach, both traffic and vehicle are considered individually, so there isno 

needtoassignanequivalentfactorforeachaxleload.Theloadscanbedividedinto a 

number of groups and the stresses, strains, and deflections under each loadgroup 

canbedeterminedseparately;andusedfordesignpurposes.Thetrafficandloading 

factors to be considered include axle loads, load repetitions, and tyre contactarea. 



 

CHAPTER 2 
 
 
 
 

2. Material used:- 
 
 

2.1 Cement:- 
 

The natural cement is obtained by burning and crushing the stones containingclay, 

carbonate of lime and some amount of carbonate of magnesia. The clay content in 

suchstonesisabout20to40percent.Thenaturalcementisbrownincolourandits best 

variety is known as the Roman Cement. The natural cement resembles very 

closelyeminenthydrauliclime.Itsetsveryquicklyafteradditionofwater.Itisnot so 

strong as artificial cement and hence it has limited use in practice. The artificial 

cement is obtained by burning at a very high temperature a mixture of calcareous 

and argillaceous materials. The mixture of ingredients should be intimate and they 

should be in correct proportion. The calcined product is known as clinker. A small 

quantity of gypsum is added to the clinker and it is then pulverized into very fine 

powder which is known as the cement. 

2.1.1 Properties ofcement:- 
 

Following are the important properties of good cement which primarily depend 

upon its chemical composition, thoroughness of burning and fineness of grinding: 

 It gives strength to themasonry. 

 It is an excellent bindingmaterial. 

 It is easilyworkable. 

 It offers good resistance to the moisture. 

 It possesses a good plasticity. 

 It stiffens or hardnessearly. 



 

2.1.2 Harmful constituents ofcement:- 
 

The presence of the following two oxides adversely affects the quality of cement: 
 

 Alkali oxides K2O andNa2O 

 Magnesium oxideMgO 
 

If the amount of alkali oxides exceeds 1 percent, it leads to the failure of 

concrete made from that cement. Similarly, if the content of the magnesium oxide 

exceeds 5 %, it causes cracks after mortar or concrete hardens. It is due to the fact 

thatmagnesiumoxide,burnedatatemperatureofabout1500°C,slakesveryslowly, 

when mixed withwater. 

Sources and brand- J K Laxmi cement and Birla cement Brand from Ratlam. 
 
 
 
2.2 Aggregate:- 

 
Construction aggregate, or simply "aggregate", is a broad category of coarse 

particulate material used in construction, including sand, gravel, crushed stone, 

slag, recycled concrete and geo synthetic aggregates. Aggregates are a component 

of composite materials such as concrete and asphalt concrete; the aggregate serves 

as reinforcement to add strength to the overall composite material. Due to the 

relatively high hydraulic conductivity value as compared to most soils, aggregates 

are widely used in drainage applications such as foundation and French drains, 

septic drain fields, retaining wall drains, and road side edge drains. Aggregates are 

alsousedasbasematerialunderfoundations,roads,andrailroads.Toputitanother way, 

aggregates are used as a stable foundation or road/rail base with predictable, 

uniform properties (e.g. to help prevent differential settling under the road or 

building), or as a low-cost extender that binds with more expensive cement or 

asphalt to formconcrete. 



 

The American Society for Testing and Materials publishes an exhaustive 

listingofspecificationsforvariousconstructionaggregateproducts,which,bytheir 

individual design, are suitable for specific construction purposes. These products 

include specific types of coarse and fine aggregate designed for such uses as 

additives to asphalt and concrete mixes, as well as other construction uses. State 

transportation departments further refine aggregate material specifications in order 

totailoraggregateusetotheneedsandavailablesupplyintheirparticularlocations. 

 
 

2.3 Sand:- 
 

Sand is  a  naturally  occurring  granular   material   composed   of   finely   

divided rock and mineral particles. The composition of sand is highly variable, 

depending on the local rock sources and conditions, but the most common 

constituent of sand in inland continental settings and non-tropical coastal settings 

is silica(silicon dioxide, or SiO2), usually in the form ofquartz. 

As the term is used by geologists, sand particles range in diameter from 

size is termed a sand grain. The next larger size class above sand is gravel, with 

particles ranging from 2 mm up to 64 mm (see particle size for standards in use). 

The next smaller size class in geology is silt: particles smaller than 0.0625 mm 

down to 0.004 mm in diameter. The size specification between sand and gravelhas 

remainedconstantformorethanacentury,butparticlediametersassmallas 

0.02 mm were considered sand under the Albert Atterberg standard in use during 

the early 20th century. A 1953 engineering standard published by the American 

Association of State Highway and Transportation Officials set the minimum sand 

size at 0.074 mm. A 1938 specification of the United States Department of 

Agriculture was 0.05 mm sand feels gritty when rubbed between the fingers (silt, 

by comparison, feels like flour). 



 

2.4 Bitumen:- 
 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic by 

product of decomposed organic materials. Also known as asphalt or tar, bitumen 

wasmixedwithothermaterialsthroughoutprehistoryandthroughouttheworldfor use 

as a sealant, adhesive, building mortar, incense, and decorative application on 

pots, buildings, or human skin. The material was also useful in waterproofing 

canoesandotherwatertransport,andinthemummificationprocesstowardtheend of the 

New Kingdom of ancient Egypt. It is also flammable. And, thanks to recent 

scholarship, this gooey stuff is also identifiable tosource. 

 
POINTS TO CONSIDER:- 

 
 The producer of bituminous mixtures, in purchasing a specifiedbitumen 

binder will expect that binder to possess the properties he hasspecified. 

 The producer will expect the binder to be delivered at the time he has 

specified, not before, holding tanks may not be empty and cleaned, and not 

after, he may have run out of that particular binder and had to cease 

production causing "knock on"problems. 

 The producer will expect binders to be delivered at agreedtemperatures 

that do not cause handling or storageproblems. 

 The producer should be able to store bitumen in the manner recommended 

by the supplier and in accordance with various appropriate British 

Standardsspecifications. 

 The producer should incorporate the purchased binder into bituminous 

mixtures, regarding amount, type and mixing temperature, as specified ina 

British Standard specification or Published Document, as set down in the 

design of a proprietary material, or as an agreed design/specification 

supplied by theEngineer. 



 

 The production plant will use a "recipe" to manufacture any bituminous 

mixture whether a "specified" mixture or a proprietary material, even if the 

material is to be assessed on a performance basis. There is no other way to 

produce large amounts of a uniform material, you need a "recipe" in the 

control room of the mixing plant to know what to mix together to obtain 

the material youwant. 

 The producer will have manufactured the material in accordance with the 

order placed at the plant by the laying contractor or engineer in charge of 

thework. 

 The producer cannot be held responsible if the material ordered is not 

suitable for the situation in which it is being used, he will produceand 

supply the materialordered. 



 

CHAPTER 3 
 

3. Construction methodology and generalspecifications 
 
3.1 Construction of BituminousRoads:- 

 
BituminouspavementsareincommonuseinIndiaandabroad.Flexiblepavements could 

be strengthened in stages by constructing bituminous pavement layers one after 

another in a certain period of time unlike the cement concrete pavement 

construction. The problem associated with the construction of bituminous 

pavements is control of the proper viscosity of the bituminous-aggregate mixtures 

during mixing and compaction operations. Bituminous constructions are also 

adopted for base and binder courses of pavements on heavy-trafficroads. 

3.2 Types of BituminousConstructions:- 
 

The followings construction techniques are in use: 
 

 Interface treatments like prime coat and tackcoat 

 Surface dressing and sealcoat 

 Ground or penetration typeconstructions- 

o Penetration Macadam 

o Built-up SprayGrout 

 Premix which may be any one of thefollowing: 

o Bituminous boundmacadam 

o Carpet 

o BituminousConcrete 

o Sheet Asphalt or RolledAsphalt 

o MasticAsphalt 



 

3.3 Methods of Construction:- 
 

Premix types of Bituminous Constructions are generally carried out in the field 

usingappropriateplants.TherearetwotypesofMixingPlantandTravellingPlant. The 

canter mixing plant consists of units for batching different materials, separate 

heatingunitsformixedaggregatesandbitumenandamixingunitoflargecapacity. The 

aggregates, filler and bitumen are transported to the site of the mixing plant 

whichisstationedatasuitablelocationandthebituminousmixisagaintransported from 

the plant to the construction site. Generally there is very good control on the 

quality of the mix obtained from the central mixing plant. The travelling Plant is a 

smaller unit and can be shifted from time to time the road side as the bituminous 

construction progresses. In hot mix constructions the heated aggregates are mixed 

with heated bitumen in a central or travelling plant. In cold mix method, the 

aggregates at atmospheric temperature are mixed with bituminous material of low 

viscosity in cold or after slightheating. 

3.3.1 Bituminous Construction procedures:- 
 

In this Article, the material requirements, plant and equipment and construction 

process Employed for the following types of bituminous constructions have been 

presented: 

 Surface Dressing 

 Grouted or PenetrationMacadam 

 Built-up SprayGrout 

 Bitumen BoundMacadam 

 BitumenCarpet 



 

3.3.2 Construction Procedure for BituminousConcrete:- 
 

Thebituminousconcreteisthehighestqualityofconstructioninthegroupofblack top 

surfaces. Being of high cost specifications, the bituminous mixes are properly 

designed to satisfy the design requirements of the stability and durability. The 

mixture contains dense grading of coarse aggregate, fine aggregate and mineral 

filler coated with bitumen binder. The mix is prepared in hot-mix plant. The 

thickness of the bituminous concrete layer depends upon the traffic and quality of 

basecourse.Themixispreparedinahot-mixplant.Thethicknessofthebituminous 

concrete layer depends upon the traffic and quality of basecourse. 

3.4 Specifications of materials:- 
 

(a) Binder:Bitumenofgrade30/40,60/70,or80/100maybechosendepending upon 

the climatic condition of thelocality. 

(b) Aggregate and filler: The coarse aggregate should fulfil the following 

requirements: 

Aggregate impact value,maximumpercent : 30 

Los Angles abrasion value,max percent : 40 

Flakiness Index,maxpercent : 25 

Stripping at 40°C after 24 hours,max percent : 25 

Soundness: 

Loss with sodium sulphate in 5 cycles, max. Percent        : 12 

Loss with magnesium sulphate in 5 cycles, max. Percent :  18 



 

 

(c) Bituminous concrete mix: 
 

MarshallStabilityTest-numberofblowstobeappliedoneithersideofspecimen:50 

Marshall Stability value, Minimum kg :340 

Marshall Flow value, 0.25mmunits : 8 to 16 

Voids inmix,Percent  : 3 to 5 

Voids filled withbitumen,Percent  : 75 to 85 



 

CHAPTER 4 
 

4. Plant andEquipment 
 

For construction work of the bituminous concrete, a hot mix plant is used, In order 

to achieve to high quality in construction mechanized construction equipment 

should be used. A mechanical finisher may be used if available. The finisher is 

designed to produce a uniform level riding surface and to correct automatically 

small irregularities in the pavement surface. It consists of a receiving hopper, 

arrangements for spreading the mix to a desired uniform thickness and a tamper. 

This equipment is considered to be important in the construction of bituminous 

concrete pavements. 

4.1 Construction Steps of BituminousPavements:- 

 Preparation of the existing base course layer: The existing surface is 

preparedbyremovingthepotholesorrutsifany.Theirregularitiesarefilled in 

with premix chippings at least a week before laying surfacecourse. 

 Application of Tack Coat: It is Desirable to lay AC layer over abituminous 

base or binder course. A tack coat of bitumen is applied at 6.0 to 7.5 kg per 

10m2area,thisquantitymaybeincreasedto7.5to10kgfornon-bituminous base. 

 Preparation and Placing of Premix: The premix prepared in a hot mix plant 

of a required capacity with the desired quality control. The bitumen maybe 

heatedupto150-177°Candtheaggregatetemperatureshouldnotdifferby over 

14°C from the bindertemperature. 

 Rolling:Amixafteritisplacedonthebasecourse,isthoroughlycompacted 

byrollingataspeednotmorethan5kmperhour.Theinitialorbreakdown rolling 

is done by 8 to 12 tonnes roller and the intermediate rolling is done 

withafixedwheelpneumaticrollerof15to30tonneshavingatyrepressure of 7 

kg percm2.
 

 QualityControlofBituminousConcreteConstruction:Periodicalchecksare 

made at site to ensure the quality of the resulting pavement mixture andthe 



 

pavementsurfacefor(a)aggregategrading(b)temperatureofaggregate(c) 

grade of bitumen (d) temperatures of paving mix during mixing and 

compaction. At least one sample for every 100 tonnes of paving mix 

discharged by the hot mix plant is collected and tested for above 

requirements.TheVariationinThicknessallowedis6mmper4.5mlength of 

theconstruction. 

 Finished Surface: The AC surface should be checked by a 3.0 m straight 

edge.Thelongitudinalundulationshouldnotexceed8.0mmandthenumber of 

undulations higher than 6.0 mm should not exceed 10 in a length of300 

m. The cross profile should not have undulations exceeding 4.0 mm. 

4.2 Construction items executed duringtraining:- 

 Road Alignment  Design of Super Elevation AndCamber, 

 Trace Cut and Layout ( BoxCulvert), 

 Tests (CBR, Impact, In-SituDensity), 

 Earthwork (Embankment, Preparation of Subgrade, SoilCompaction). 
 
 
 
4.2.1 SuperElevation:- 

 
In order to counteract the effect of centrifugal force and to reduce the tendency of 

thevehicletooverturnorskid,theouteredgeofthepavementisraisedwithrespect to the 

inner edge, thus providing a transverse slope throughout the length of the 

horizontal curve. This transverse inclination to the pavement surface is known as 

of the height of outer edge with respect to the horizontalwidth. 

4.2.2 Super ElevationDesign:- 
 

To super elevate the pavement up to the maximum limit so as to counteract the 

centrifugal force fully, neglecting the lateral friction is safer for fact moving 

vehicles. But for slow moving vehicles this may quite inconvenient. As a 

compromiseandfrompracticalconsiderationitissuggestedthatthesuperelevation 

shouldbeprovidedtofullycounteractthecentrifugalforcedueto75percentofthe 



 

design period, by neglecting lateral friction developed) and limiting the maximum 

super elevation to 0.07 (except on hill roads, not bound where the maximum 

allowable value is 0.1). 
 

 

4.2.3 Steps for Super elevation Design:- 
 

Various steps in the design of super elevation in practice may be summarized as 

given below: 

 The super elevation for 75 percent of design speed ( v m/sec or V kmph) is 

calculated neglecting thefriction 

o e = (0.75v) 2/gR or (0.75V)2/127R 

 

provide the maximum super elevation equal to 0.07 and proceed withsteps 

(iii) or (iv). 

 Checkthecoefficientoffrictiondevelopedforthemaximumvalueofe= 

0.07 is at the full value of design speed, 

o F = (v2/gR  0.07) 



 

o If the value of f thus calculated is less than 0.15, the super elevation of 0.07 

issafefordesignspeed.Ifnot,calculatetherestrictedspeedasgiveninstep- 4. 

 As an alternative to step-3, the allowable speed (va m/sec or Va kmph) at 

the curve is calculated by considering the design coefficient of lateral 

friction and the maximum super elevation,i.e., 

e + f = 0.07 + 0 

= 0.22 = va
2/gR 

o Calculate safe allowable 

speed,va = (0.22gR)0.5m/sec 

o Orva = (27.94R)0.5kmph 
 
 

4.3 Camber:- 
 

Camberistheslopeprovidedtotheroadsurfaceintransversedirectiontodrainoff 

therainwaterfromtheroadsurface.Drainageandquickdisposalofwaterfromthe 

pavement surface by providing cross slope is considered important because of 

followingsurface: 

 To prevent the entry of surface water into the subgrade soil through 

pavement, the stability, surface condition and the life of the pavement get 

adversely affected if the water enters in the subgrade and the soil gets 

soaked. 

 To prevent the entry of water into the bituminous pavement layers, as 

continued contact with water causes stripping of bitumen from the 

aggregates and results in deterioration of the pavementlayer. 

 To remove the rain water from the pavement surface as quickly as possible 

and to allow the pavement to get dry soon after the rain; the skid resistance 

of the pavement gets considered decreased under wet condition, rendering 

it slippery and unsafe for vehicle operation at highspeeds. 

The required camber of pavement depends on: 



 

 The type of pavementsurface, 

 The amount onrainfall 
 

A flat camber of 1.7 to 2% is sufficient on relatively impervious pavement 

surface like cement concrete or bituminous concrete. Too steep cross slope is not 

desirable because of the following reasons: 

 Transversetiltofvehiclecausesuncomfortablesidethrustandadragonthe 

steering of automobiles. Also the thrust on the wheels along the pavement 

edges is more causing unequal wear of the tyres as well as roadsurface. 

 Discomfort causing throw of vehicle when crossing the crown during 

overtakingoperations. 

 Problem of toppling over of highly laden bullock carts andtrucks. 

 Formation of cross ruts due to rapid flow ofwater. 

 Tendency of most of the vehicles to travel along the centreline. 
 
4.4 Culvert:- 

 
Wherever streams have to cross the roadway, facility for cross drainage is to be 

provided. Also often the water from the side drain is taken across by these cross 

drain in order to divert the water away from the road, to a water course or valley. 

The cross drainage concreting in box culvert at sites structure is commonly in use 

are culverts and small bridges. When a small stream crosses a road with a linear 

waterway less than about six meter, the cross drainage structure provided is called 

culvert; for higher values of linear waterways, the structure is called a bridge. 

The common types of culverts in use are: 
 

 SlabCulvert 

 BoxCulvert 

 ArchCulvert 

 Pipe Culvert 



 

Box Culvert of square or rectangular shapes is made of RCC. RCC box 

Culvert is ideal for in-situ constructions for openings of size up to 5 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-concreting in box covert at sites 
 
 
 

They can be constructed in square boxes or multiple boxes or rectangular boxes, 

depending upon site conditions. 

The advantage lies in the elimination of the stout abutment sections which are 

unavoidable in slab construction. Standard designs can eliminate the process of 

a downstream and an upstream curtain wall to prevent scour at erodible beds. We 

supervise to labour at site for proper vibration to reduce air voids and arrangement 

ofproperreinforcementforconcretinginCulvert.Drawings(Plan,Section,etc.)of box 

culvert-1 are shown in figure. There were twenty one culverts in which six are box 

culvert and fifteen Hume pipe culverts in whole length of theroad. 



 

4.5 EarthWork:- 
 
4.5.1 Embankment:- 

 
When it is required to raise the grade line of highways above the existing ground 

levelitbecomesnecessarytoconstructembankments.Thegradelinemayberaised due 

to any of the followingreasons: 

 To prevent damage to pavement due to surface water and capillarywater. 

 To keep the subgrade above the high ground watertable. 

 To maintain the design standard of the highway with respect to the vertical 

alignment 

The design elements in highways embankments are: 

 
 Height 

 Fillmaterial 

 Settlement 

 Stability of foundation,and 

 Stability ofslopes 
 
4.5.2 Height:- 

 
It is depends on the desired grade line of the highway and the soil profile or 

topography. It is also governed by stability of foundation, particularly when the 

foundation soil is weak. 

 
 
 
4.5.3 Fill Material:- 

 
Granular soil is generally preferred as highway embankment material. Organic 

soils,particularlypeatareunsuitable.Thebestofthesoilsavailablelocallyisoften 

selected with a view to keep the lead and lift as low as possible. At times light- 

weight fill material like cinder may be used to reduce the weight when foundation 

soilweak. 



 

4.5.4 Settlement:- 
 

The settlement may settle after the completion of construction either due to 

consolidationandsettlementofthefoundationorduetosettlementofthefillordue to 

both. If the embankment foundation consists of compressible soil with high 

moisturecontent,theconsolidationcanoccurduetoincreaseintheload.Whatever 

bethetypeofsettlement,itisdesirablethatthesettlementisalmostcompletebefore the 

construction ofpavement. 

4.6 Stability of Soil:- 
 

When the embankment foundation consists of weak soil just beneath or at acertain 

depthbelowintheformofaweakstratum,itisessentialtoconsiderthestabilityof the 

foundation against a failure. This is all more essential in the case of high 

embankments. 

4.7 Stability ofslopes:- 
 

The embankment slopes should be stable enough to eliminate the possibility of a 

failureunderadversemoistureandotherconditions.Hencethestabilityoftheslope 

should be checked or the slope should be designed providing minimum factor of 

safety of 1.5. Often much flatter slopes are preferred in highway embankmentsdue 

to aesthetic and otherreasons. 

 
 
 
4.8 Construction ofembankments:- 

 
Theembankmentmaybeconstructedeitherbyrollinginrelativelythinlayersorby 

hydraulicfills.Theformeriscalledrolled-earthmethodandispreferredinhighway 

embankments. Each layer is compacted by rolling to a satisfactory degree or to a 

desired density before the next layer is placed. Compaction is carried out at 

optimummoisturedensitybeforethenextlayerisplaced.Compactioniscarriedout an 

optimum moisture content so as to take advantages of maximum dry density 

usingaspecifiedcompactingeffortandequipment.Thethicknessofthelayersmay 



 

vary between 10 to 30 cm depending on various factors such as soils types, 

equipment, specifications etc. The practice of dumping the earth without 

compacting properly and allowing the fill to get consolidated under weatherduring 

fewsubsequentseasonsshouldbeavoidedasthesettlementwillcontinueforavery 

longperiod.Ifthepavementisconstructedbeforethesettlementofthefillisalmost 

complete, the pavement is likely to become uneven and also faillater-on. 

4.9 Preparation of Subgrade:- 
 

The preparation of subgrade includes all operations before the pavement structure 

could be laid over it and compacted. Thus the preparation of subgrade would 

include site clearance, grading (embankment or cut section) and compaction. The 

subgrade may be situated on embankment or excavation or at the existing ground 

surface. In all the cases, site should be cleared off and the top soil consisting of 

grass, roots rubbish and other organic matter are to be removed. Next, the grading 

operation is started so as to bring the vertical profile of the subgrade to designed 

grade and camber. Bull dozers, scrapers and blade graders are useful equipment to 

speedupthiswork.Itismostessentialtocompactthetopofsubgrade,uptoadepth of about 

adequately before placing the pavementlayer. 

 
 
 
 

4.10 Soil Compaction:- 
 

By compaction of soil, the particles are mechanically contained to be packed more 

closely, by expelling part of the air voids. Compaction increases the density and 

stability, reduces settlement and lowers the adverse effects of moisture. Hence 

proper compaction of fills, subgrade, sub-base and base course are considered 

essential for proper highway construction. The various factors influencing soil 

compactionincludethemoisturecontent,amountandtypeofcompaction,soiltype and 

stone content. It is well known fact that there is an optimum moisture content 

(OMC) for a soil which would give maximum dry density for a particular type and 

amountofcompaction.HenceitisalwaysdesirabletocompactthesoilattheOM



 

after deciding the compacting equipment. 

 
 
 
 

 
Figures2 -Compacting By Vibrator Roller at Site. 



 

CHAPTER 5 
 

5. Compacting Equipment:- 
 

 Roller 

 smooth WheeledRoller 

 Pneumatic TyredRoller 

 Sheep footRoller 

 Watering 

 Rammers 

 Vibrators 
 
 
 
5.1 Field Control for Compaction:- 

 
For adequate quality control in construction, it is essential to have proper. The two 

field control in compaction field control tests needed is: 

 Measurement of moisturecontent. 
 

 Measurement of drydensity 
 

The moisture content of the soil may be found before compaction by any 

one of the rapid methods suitable at the site. If the moisture is controlled at the 

OMC, then the next control needed may be suited at the site. If the moisture is 

controlled at the OMC, then the next control needed is the dry density, the desired 

valueofwhichmaybeachievedbyincreasingthenumberofpassesfortheselected 

equipment and the thickness of each layer. Dry density may be found by any 

suitablemethod. 



 

Replacementmethodisconsideredquitesatisfactory.Acertainpercentage(say 

100or95%)ofthestandarddensityisgenerallyaimedatinthefieldcompaction.Thus by 

fields checks it is possible to control the construction to achieve adequate compaction 

However, statistical quality control methods should be followed for the compaction in 

construction of high embankment. 

 
 
 

Figure 3 - Compacting By Vibrator Roller at Site. 

 
5.2 Importance of Soil Compaction:- 

 
For highway engineers, a study of the compaction properties of soil is extremely important for 

the following reasons: 

 Soils which are compacted to a high density have greater strength and hence a 

pavement constructed on such sub grades requires lesser thickness. 

 Compaction of soils reduces the possibility of settlement of embankments 

during the life of pavement and slope offailure. 



 

 Compacted sub grades are less susceptible to change in moisture content. This 

means that swelling and shrinkage of soils, accompanying moisture changes, 

can bereduced. 

 
 
5.3 IRC/BISCodes:- 

 
IRC Design Guidelines 

 
Some of the important points recommended by the IRC for the CBR method ofdesign 

(IRC: 37-1970) are givenbelow: 

 TheCBRtestsshouldbeperformedonremoldedsoilsinthelaboratory.In-Situ tests 

are not recommended for design purpose. The specimens should be prepared 

by static compaction wherever possible and otherwise by dynamic 

compaction. The standard test procedure should be strictly adheredto.

 In new constructions the CBR test samples may be soaked in water for four 

days period before testing. However in areas with arid climate or when the 

annual rainfall is less than 50 cm and the water table is too deep to affect the 

subgrade adversely and when thick and impermeable bituminous surfacing is 

provided,itisnotnecessarytosoakthesoilspecimenbeforecarryingout CBR test.

 Thetop50cmofsubgradeshouldbecompactedatleastupto95to100percent of 

proctordensity.

 An expected of the traffic to be carried by the road pavements at the end of 

expected life should be made keeping in view the existing traffic and probable 

growthrateoftraffic.Pavementsofmajorroadsshouldbedesignedatleastfor 10 

years life period and the following formula may be used in such cases for 

estimating the designtraffic.



 

o A = P [1+r](n+10) 

o Where A = number of heavy vehicles per day for design (laden 

weight >3 tones) 

 
P = number of heavy vehicles per day at least count 

r = Annual rate of increase of heavy vehicles 

n = Number of years between the last count and the year of 

completion of construction. 

 
 

 ThevalueofPintheformulashouldbethesevendayaverageofheavyvehicles 

foundfrom24-hourcounts.Ifareliablevalueofgrowthfactorrisnotavailable, a 

value of 7.5% may be assumed for roads in ruralareas.

 Whensub-basecoursematerialscontainsubstantialproportionofaggregatesof size 

above 20 mm, the CBR value of these materials would not be valid forthe 

design of subsequent layers above them. Thin layers of wearing course suchas 

surface dressing or open graded premixed carpet up to 2.5 cm thicknessshould 

notbecountedtowardsthetotalthicknessastheydonotincreasethestructural 

capacity as thepavement.

 
5.4 Machinery, EquipmentUsed:- 

 Dumpers 

 Grader 

 Excavators 

 VibratorRoller 

 NeedleVibrator 

 PlateVibrator 

 Transit mixer / Cement ConcreteMixer 

 Concrete BatchingPlant 



 

 Auto Level for Survey 

 Total Station Survey 
 
 
 
5.4.1 Dumpers:- 

 
A dumper is a vehicle designed for carrying bulk material, often on building sites. 

Dumpers are distinguished from dump trucks by configuration: a dumper is usuallyan 

open 4-wheeled vehicle with the load skip in front of the driver, while a dump truck 

hasitscabinfrontoftheload.Theskipcantiptodumptheload;thisiswherethename "dumper" 

comes from. They are normally diesel powered. A towing eye is fitted for secondary 

use as a site tractor. Dumpers with rubber tracks are used in special circumstances 

and are popular in somecountries. 

Figure 4-Dumper 
 

Earlydumpershadapayloadofaboutatonandwere2-wheeldrive,drivingon the  

front  axle  and  steered  at  the  back  wheels.  The  single   cylinder dieselengine 

(sometimes made by Lister) was started by hand cranking. Thesteering wheel 



 

turnedthebackwheels,notfront.Havingneitherelectricsnorhydraulicstherewasnot much 

to gowrong. 

Theskipwassecuredbyacatchbythedriver'sfeet.Whenthecatchisreleased, the 

skip tips under the weight of its contents at pivot points below, and after being 

emptiedisraisedbyhand.Moderndumpershavepayloadsofupto10tonesandusually steer 

by articulating at the middle of the chassis (pivot steering). They have multi- cylinder 

diesel engines, some turbocharged, electric start and hydraulics for tipping and 

steering and are more expensive to make and operate. An A-frame known as a ROPS 

(Roll-Over Protection) frame may be fitted over the seat to protect the driver if the 

dumper rolls over. Some dumpers have FOPS (Falling Object Protection) as well. 

Lifting skips are available for discharging above ground level. In the 1990s dumpers 

with swivel skips, which could be rotated to tip sideways, became popular, especially 

for working in narrow sites such as road works. Dumpers are the most common cause 

of accidents involving constructionplant. 

 

 
5.4.2 Grader:- 

 
Agrader,alsocommonlyreferredtoasaroadgrader,ablade,amaintainer,oramotor 

grader,isaconstructionmachinewithalongbladeusedtocreateaflatsurface.Typical models 

have three axles, with the engine and cab situated above the rear axles at one end of 

the vehicle and a third axle at the front end of the vehicle, with the blade in between. 

In certain countries, for example in Finland, almost every grader is equipped 

withasecondbladethatisplacedinfrontofthefrontaxle.Someconstructionpersonnel refer 

to the entire machine as "theblade." 

In civil engineering, the grader's purpose is to "finish grade" (refine, set 

precisely) the "rough grading" performed by heavy equipment or engineering vehicles 

such  as scrapers and bulldozers.  Graders  can  produce   inclined   surfaces,   to   

give cant(camber)toroads.Insomecountriestheyareusedtoproducedrainage 



 

ditches with shallow V-shaped cross-sections on either side of highways. Graders are 

commonly used in the construction and maintenance of dirt roads and gravel roads. In 

the construction of paved roads they are used to prepare the base course to create a 

wide flat surface for the asphalt to be placed on. Graders  are  also  used  to  set  

native soil foundation pads to finish grade prior to the construction of large buildings. 

In some locales such as Northern Europe, Canada, and places in the UnitedStates, 

Gradersareoftenusedinmunicipalandresidentialsnowremoval.Inscrubland and 

grassland areas of Australia and Africa, graders are often an essential piece of 

equipment on ranches, large farms, and plantations to make dirt tracks where the 

absenceofrocksandtreesmeansbulldozersarenotrequired.Gradersarealsousedfor 

undergroundmining. 

Capacities range from a blade width of 2.50 to 7.30 m and engines from 93  

373 kW (125 500 hp). 
 

 
 



 

5.4.3 Excavators:- 
 
Excavators are heavy equipment consisting of a boom, bucket and cab on a rotating 

platform (known as the "house"). The house sits atop an undercarriage with tracks or 

wheels. All movement and functions of the excavator are accomplished through the 

use of hydraulic fluid, be it with rams or motors. Their design is a natural progression 

from the steam shovel. 

Excavators are used in many ways: 
 

 Digging of trenches, holes,foundations

 Materialhandling

 Brush cutting with hydraulicattachments

 Forestrywork

 Demolition

 Generalgrading/landscaping

 Heavy lift, e.g. lifting and placing ofpipes

 Mining, especially, but not only open-pitmining

 Driving piles, in conjunction with a PileDriver.
 
 



 

5.4.3.1 Configurations:- 

 
Excavatorscomeinawidevarietyofsizes.Thesmalleronesarecalledminiorcompactexcava

tors.Caterpillar's smallest mini-excavator weighs 3549 lb (1610 kg) and has19 hp; 

their largest Model weighs 187,360 lb (84,980 kg) and has 513 hp. The largest 

excavator available is the BucyrusRH400; it weighs in excess of 2,160,510 lb 

(980,000 kg), has 4500 hp and has a bucket size of about (52.0 m³).Engines in 

excavators drive hydraulic pumps; there are usually 3 pumps: the two main pumps are 

for supplying oil at high pressure (up to 5000 psi) for the rams, slew motor, track 

motors, and accessories, and the third is a lower pressure (700 psi) pump for Pilot 

Control, this circuit used for the control of the spool valves, this allows for a reduced 

effort required when operating the controls. The two main sections of an excavatorare 

theundercarriageandthehouse.Theundercarriageincludestheblade(iffitted),tracks, track 

frame, and final drives, which have a hydraulic motor and gearing providing the drive 

to the individual tracks, and the house includes the operator cab, counterweight, 

engine,fuelandhydraulicoiltanks.Thehouseattachestotheundercarriagebywayof a 

centre pin, allowing the machine to slew 360° unhindered. The main boom attaches to 

the house, and can be one of 3 differentconfigurations: 

 
 Most are mono booms: these have no movement apart from straight up and 

down. 

 Some others have a knuckle boom which can also move left and right in line 

with themachine. 

 The other option is a hinge at the base of the boom allowing it to hydraulically 

pivot up to 180° independent to the house; however this is generally available 

only to compactexcavators. 

 
Attachedtotheendoftheboomisthestick(ordipperarm).Thestickprovidesthe 

diggingforceneededtopullthebucketthroughtheground.Thesticklengthisoptional 

depending whether reach (longer stick) or break-out power (shorter stick) isrequired. 



 

Ontheendofthestickisusuallyabucket.Awide,largecapacity(Mud)bucketwitha straight 

cutting edge is used for clean-up and levelling or where the material to be dug is soft, 

and teeth are not required. A general purpose (GP) bucket is generally smaller, 

stronger, and has hardened side cutters and teeth used to break through hard ground 

and rocks. A general purpose bucket with no teeth is known as an "Eels" bucket. 

Bucketshavenumerousshapesandsizesforvariousapplications.Therearealsomany other 

attachments which are available to be attached to the excavator for boring, ripping, 

crushing, cutting, lifting,etc. 

 
 
 
5.4.4 VibratorRoller:- 

 
A road     roller (sometimes     called      a roller-compactor,      or      just roller)    is a 

compactor type   engineering   vehicle used   to compact   soil, gravel,concrete,   or 

asphalt in the construction of roads and foundations. In some parts of the world, road 

rollers are still known colloquially as steam rollers, regardless of their method of 

propulsion. This typically onlyapplies to the largest examples (used for road-making). 

 
 
Uses:- 

 
Road rollers use the weight of the vehicle to compress the surface being rolled. Initial 

compactionofthesubstrateisdoneusingapneumatic-tiredroller,withtworows(front and 

back) of pneumatic tyres. The flexibility of the tires, with a certain amount of vertical 

movement of the wheels, enables the roller to operate effectively on uneven ground. 

The finish is done using metal-drum rollers to ensure a smooth, evenresult. 



 

5.4.5 NeedleVibrator:- 
 
In all the vibrators, the internal vibrator is most commonly used. This is also called, 

consists of a power unit, a flexible shaft and a needle. The power unit may be 

electrically driven or operated by petrol engine or air compressor. The vibrations are 

caused by eccentric weights attached to the shaft or the motor or to the rotor of a 

vibrating Element. Electromagnet, pulsating equipment is also available. The 

frequency of vibration varies up to 12,000 cycles of vibration per minute. The needle 

diameter varies from 20mm to 75 mm and its length varies from 25 cm to 90 cm. The 

bigger needle is used in the construction of mass concrete dam. Sometimes, 

arrangements are available such that the needle can be replaced by a blade of 

approximatelythesamelength.Thisbladefacilitatesvibrationofmembers,where,due to 

the congested reinforcement, the needle would not go in, but this blade can 

effectivelyvibrate.Theyareprobableandcanbeshiftedfromplacetoplaceveryeasily during 

concreting operation. They can also used in difficult positions andsituations 

 
 

5.4.5.1. Depth of Immersion ofVibrator:- 
 
To be fully effective, the active part of the vibrator shall be completely immersed in 

the concrete. Its compacting action can be usually assisted by maintaining a head of 

concrete above the active part of the vibrator, the primary object of which is to press 

down upon and confine the concrete in the zone of influence of the vibrator. The 

vibratorheadshallbedippedthroughthefillingwhichistobeconsolidatedtoafurther depth 

of 10 to 20 cm in the lower layer which has already been consolidated so that there is 

a good combination of various layers and the grout in the lower layer is distributed in 

the newfilling. 



 

5.4.5.2. Precautions while usingvibrator:- 
 

 Careshallbetakenthatthevibratingheaddoesnotcomeintocontactwithhard objects 

like hardened concrete, steel, wood, as otherwise the impact may damage 

thebearing. 

 The prime mover should as far as possible, be started only when head is raised 

or resting on softsupport. 

 When the space for introduction is narrow, the vibrator should be switched on 

only after the vibrator head has been introduced into theconcrete. 

 Thevibratormaybeusedvertically,horizontallyoratanangledependingupon the 

nature of the job but always needle vibrator usedvertically. 

 
 
 
 
 

 
5.4.6 TableVibrator:- 

 
Thisisthespecialcaseofformworkvibrator,wherethevibratorisclampedtothetable. 

Ortableismountedonspringswhicharevibratedtransferringthevariationtothetable. They 

are commonly used for vibrating concrete cubes. Any article kept on the table 

getsvibrated.Thisisadoptedmostlyinthelaboratoriesandinmakingsmallbutprecise 

prefabricated R.C.C.members. 

 
 
5.4.7 TransitMixer:- 

 
Transit mixer is one of the most popular equipment for transporting concrete over a 

long distance particularly in ready mixed plant (RMP). There are two variations. In 

one,mixedconcreteistransportedtothesitebykeepingitagitated allalongataspeed 

varyingbetween2to6revolutionsperminutes.Intheothercategory,theconcreteis 



 

batched at the central batching plant and mixing is done in the truck mixer either in 

transit or immediately prior to discharging the concrete at site. The truck mixer the 

speed of rotating of drum is between 4-16 revolutions per minute. 

Figure 5- Placing of Concrete through Chute by Transit Mixer 
 

Withthedevelopmentoftwinfinprocessmixer,thetransitmixershavebecome more 

efficient in mixing. In these mixers, in addition to the outer spirals, have two opposed 

inner spirals. The outer spirals convey the mix materials towards the bottom of the 

drum, while the opposed mixing spirals push the mix towards the feed opening. As 

per estimate the cost of transportation of concrete by transit mixer varies between Rs. 

160 to 180 cubicmeters. 

Compressive strength test for Cement. 
 

 In-situ density fromcores.

 California bearing test for sub gradesoil

 Impacttest

 Specific gravity and watertest



 

CHPATER 6 
 

6. Quantity Control:- 
 

Bituminous road construction demands a very high degree of quality control. 

The tests to be conducted at regular intervals are necessary and this are: 
 

 Concretestrength(7daysand28dayscube)attherateof2specimensforevery 150 

cum. 

 Compressive strength test forCement. 

 In-situ density fromcores. 

 California bearing test for subgradesoil 

 Impacttest 

 Specific gravity and watertests 
 
 
 
6.1 Tests:- 

 
6.1.1 Concrete Compression Strengthtest:- 

 
It is the most common test conducted on the hardened concrete, partly because it is an 

easytesttoperform,andpartlybecausemostofthedesirablecharacteristicsproperties of 

concrete are qualitatively related to its compressive strength. First take cube mould of 

the size 15 x 15 x 15cm. 

 Largestnominalsizeoftheaggregatedoesnotexceed20mm,10cmsizecubes may 

also be used as analternative.

 Now make mixture of concrete and fill it in the mould and compact it well so 

 Nowcleanthetopwithtowelforfinishedwellandcoveredwithaglassormetal plate 

to preventevaporation.



 

 Nowplaceitinmoistairofatleast90%relativehumidityandatatemperature of 27° ± 

2° C for 24 hours ± ½hour

 This test is carried out to determine the compressive strength of cement. 

Following procedure isadopted:

 The mortar of cement and sand is prepared. The proportion is 1:3 whichmeans 

that x gm of cement is mixed with 3x gm ofsand.

 The water is added to the mortar. The water cement ratio is kept as 0.4 which 

means that 0.4x gm of water is added to drymortar.

 The mortar is placed in moulds. The test specimens are in the form of cubes 

withsideas70.6mmor76mm.themouldsareofmetalandtheyareconstructed 

insuchawaythatthespecimenscanbeeasilytakenoutwithoutbeingdamaged. For 

70.6 mm and 76 mm cubes, the cement required is 185 gm and 235 gm 

respectively

 The moulds are placed in a damp cabin for 24hours.

 The specimens are removed from the moulds and they are submerged in clean 

water forcuring.

 The cubes are tested in compression testing machine at the end of 3 days and7 

days. The testing of cubes is carried out on their three sides without packing. 

Thusthreecubesaretestedeachtimetofindoutthecompressivestrengthatthe 

endof3daysand7days.Theaveragevalueisthenworkedout.Duringthetest, the 

load is to be applied uniformly at the rate of 350 kg/cm2 or 35N/mm2.

 The compressive strength at the end of 3 days should not be less than 115 

kg/cm2or11.50N/mm2andthatattheendof7daysnotbelessthan175kg/cm2or 17.50 

N/mm2.



 

 
 

Figure 6- Compressive Strength Testing machine in Q/C La 

 
6.1.2 In-Situ Densitytest:- 

 
Object of In-situ density test is to determine the mass density of soils by two methods- 

 
 Core cuttermethod

 Sand replacementmethod.
 

We use sand replacement method at site to determine density of subgrade of 

compacted soil at site 

 
 

6.1.2.1 Sand Replacement method:  

Apparatus:- 

Sand pouring cylinder, trowel or bent spoon, cylindrical calibrating container, metal 

tray with hole (30 cm square with 10 cm hole in the centre), sand (clean oven dried, 

passing 60 micron sieve), balance (accuracy of 1 gm and 0.01 gm), moisture content 

crucibles, oven desiccators, tongs, glass plate (about 45 cm square), metal tray (about 

30 cm square), scraper tool, measuring jar (1000 cc). 



 

 
 

Procedure:- 
 
Calibration of Apparatus:- 

 
 Measuretheinternalvolumeofthecalibratingcontainerfromthevolumeofthe water 

required to fill thecontainer. 

 Fill the pouring cylinder with sand within about 1.0 cm of the top and weight 

it. 

 Place the pouring cylinder concentrically on the top of calibratingcontainer. 

 Open the shutter to allow the sand to run out and fill the calibratingcylinder 

 When there is no further movement of sand in pouring cylinder, close the 

shutter. 

 Remove the pouring cylinder and weight it to the nearestgram 

 Place the pouring the cylinder on plane surface such as glassplate 

 Open the shutter and allow the sand to run out. When there is no movement of 

and in the cylinder close theshutter. 

 Weigh the pouring cylinder with remainingsand 
 

6.1.3 Measurement of soildensity:- 

 Clean and level the ground where the field density isrequired

 Fill the pouring cylinder within about 1.0 cm of the top and weightit.

 Place the metal tray with the central hole over the portion of soil to betested.

 Excavate the soil approximately 10 cm dia and 15 cm deep with bent spoon. 

Theholeinthetraywillguidethediameterofholetobemadeinthesoilcollect the 

excavated soil in the metal tray weight to the nearestgram.

 Determine the moisture content of the excavatedsoil.

 Place the pouring cylinder over the hole so that base of the cylinder covers the 

holeconcentrically.



 

 Open the shutter and allow the sand to run out into the hole. When there is no 

movement of sand, the shutter isclosed.

 Remove the cylinder and weighit.

 

 
Application:- 

 
 Density is used in calculating the stress in the soil due to its overburden 

pressure.

 

offootings,earthpressuresbehindtheretainingwalls,dams,andembankments.

 It is the density which controls the field compaction ofsoils.

 Permeability of soils depends upon itsdensity.

 Void ratio, porosity, and degree of saturation need the help of density ofsoils.

 
6.1.4 Impact Test forAggregates:- 

 
Thistestisdesignedtoevaluatetheresistanceofanaggregatetosuddenimpact.Since vehicle 

loads cause impact, this test gives an indication of the performance of aggregates to 

resist crushing under impact. The test has been standard (IS: 2386 Part IV). The IRC 

specifications also indicate the minimum acceptable values as per this test. 

 The test consists of subjecting a specimen of aggregate (passing 12.5mm sieve 

and retained on 10 mm sieve) filled into a cylindrical mould 10.2 cm interval 

dia and 5 cmheight.

 The impact is provided by dropping a hammer of weight 13.5- 14.0 kgthrough 

a height of380mm.

 Aggregate passing fully through 12.5 mm sieve and retained on 10 mm sieve 

arefilledinthecylindricalmeasureinthreelayers,eachlayerbeingtransferred to the 

cup of aggregate and tamped 25 times with therod.



 

 After subjecting the specimen to 15 blows through the hammer, the crushed 

aggregate is sieved on 2.36 mmsieve.

 Theweightofmaterialspassingthroughthissieveexpressedasapercentageof the 

total weight of the sample gives the aggregate impact value. The test is 

conducted in dry state as well as in wetstate.

For low-grade aggregate, maximum of 50 percent wet aggregate impact value is 

allowed when used in sub-base. When used as base course, the limit is 40 percent. For 

surfacing courses, the limit is 30 percent. 

 
 
 
 
 
 
 
 

Figure10-Impact Test machine for Aggregates 



 

 

 

6.1.5 Specific gravity and water absorptiontests:- 
 
Thespecificgravityofanaggregateisconsideredtoameasureofthequalityorstrength of the 

material. Stones having low specific gravity values are generally weaker than those 

having higher values. The specific gravity test also helps identifying the stone 

specimen.Stoneshavinghigherwaterabsorptionvaluebasedoncrushingandhardness tests. 

About 2 kg of dry aggregate sample is placed in wire basket and immersed in water 

for 24 hours. The sample is weighed in water and the buoyant weight is found. The 

aggregate are then taken out weighed after drying the surface. Then the aggregate are 

dried in an oven for 24 hours at a temperature 100- 110°C, and then the dryweight 

isdetermined.Thespecificgravityiscalculatedbydividingthedryweightofaggregate by 

weight of equal volume of water. The water absorption is expressed as the percent 

waterabsorbedintermsofoverdriedweightoftheaggregates.Thespecificgravityof rocks 

vary from 2.6 to 2.9. Rock specimens having more than 0.6 percent water absorption 

are considered unsatisfactory unless found acceptable based on strength tests. 

However slightly higher value of porosity may be acceptable for aggregate used in 

bituminous pavement construction, if the aggregate are found otherwisesuitable. 



 

CHAPTER 7 
 

7. Suggestions for Improvement and Safety Measures atSite:- 
 

 Allworkmenshouldusesafetyhelmetsatworksite,providedbythecontractor. 

 All workmen should wear reflective jackets, while working in traffic moving 

zone. 

 Adequateprecautionsshouldbetakentopreventaccidentsfromelectriccurrent 

while digging operation inunderway. 

 Workers employed on bituminous works, stone crushers, concrete batching 

plant etc. should wear protective goggles, gloves, gumboots, ear plungesetc. 

 Those engaged in welding work should wear protectiveshine. 

 All scaffolds, ladders and other safety device should be maintained in a safe 

and soundcondition. 

 All construction vehicles should have reversehorns. 



 

CONCLUSION 
 

Practical training is very advantageous for me. Theoretical as well as practical 

knowledge is essential to enter in any industry. Generally we read theories but keep 

practicalknowledgeisshowimplementationonthistheoreticalknowledge.Sowewere 

going for practical training to learn many. Things and our site engineer give best 

knowledgeashecouldgiveaccordingtheirknowledge.Hetaughtusmanythingssuch as 

how to control labour, right way of communication with labour so they give best 

resultastheycangive,howtotakelevelofroadalignment,necessityofBIS/IRCCodes in 

road construction. Demand of transportation, design of super elevation,etc. 
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ABSTRACT 
 

An   internship training  was identified  to  undergo internship for period  of  4 weeks  in the 

months  of  May  & June  2019    to understand  the  sequence  of  construction  activities  for a 4 

storied  residential  building  construction  by the  Jaya Bheri Constructions  Vijayawada.  The  report 

consists  of brief study and description  of  materials,  and equipments  used at the  site for  

construction. 

 

The project  deals  with residential  building  consists  of  4 floors. It is residential  building  

with both lift,  stair  case and  other amenities,  supervisor and the site engineer and given  the brief  

introduction   about  constructions  the  project mainly deals  with observation  from the site  execution  

work of the structure  (footings, Columns,  beams & Slabs) . Based on the   orientation  of floors, built  

up area  had  modified  accordingly  ode  specification quality  checks  and building  bye laws and  

really healthy  safety  plan are  followed  throughout the life cycle of the project.  
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1. INTRODUCTION 
 

1.1 ABOUT THE COMANY 

                                 JAYA BHERI CONSTRUCTIONS has built for itself an 

unshakable reputation for quality , efficiently and trust by6 timely completion 

guaranted possessions over last 15 years. The site was located at Ramnagar 

katta, penamaluru Road, tadigadapa.  

                                          This project is executed with help of finest 

architects, designers, contracters and meticulous planning and the end result 

always splendid. They understand the needs of clients and realize that city life 

is easily accessible to all prime facilities of city at the same time offers a most 

serene and peaceful living. 

 
1.2 DEPARTMENTS INSITE 

 
1. Construction department 

 
2. Electricaldepartment 

 
3. Management department 

 
4. Safetydepartment 

 
 

1.3 ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+4 buildings each floor 

consists of eight flats. Each flat comprises of two bedrooms with attached bath 

rooms, hall, and kitchen. 

.



 
 
 
   
                                        
                                      

9  

1.4 VIEW OF THE SITE 
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2. STRUCTURAL COMPONENTS OF BUILDING 

2.1 CEMENT 
 

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are: 

 33grade 

 43grade 

 53grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

2.2 READY MIX CONCRETE(RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps &Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete &slump. 

 

S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 
1703.2) 

 
540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 
10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 
Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 
Aggregates 

 
Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 
Aggregates 

 
2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 
Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 
3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

 
 
 
 

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction. 
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2.4 REINFORCEMENT   

TERMINOLOGY USED REINFORCEMENT      

 2.4.1 BAR-BENDING: Bar-Bending Schedule is the schedule of 

reinforcement bars prepared in advance before cutting and bending of rebar. This 

schedule contains all details of size, shape and 

used to measure the quantity of steel for total construction. 

 

2.4.2  CHAIRS: Chairs are provided to keep main reinforcement in position. In 

many constructions moving of men & loads are heavy to construct reinforcement. 

So, to avoid the bending of reinforcement we keep these Chairs. 

 

 

 
 

Chairs 
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2.4.3 STIRRUPS: These are provided to keep main reinforcement in position 

and to avoid bending in main reinforcement. Both ends should be hooked more 

than  1350. 

 

 

 
 

Stirrups 

 

2.4.4 COVER BLOCKS: The blocks which are provided for to prevent 

exposing of reinforcement to outside. These are divided blocks between 

reinforcement and Shuttering. 

 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

.. 
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 2.4.5 FLY ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F flyash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class 

C_flyash, the brick is described as "self-cementing". The manufacturing method 

saves energy, reduces mercury pollution, and costs 20% less than traditional clay 

brick manufacturing. 

 
 

Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

2.4.6 MESH: It is used to avoid the cracks between columns, walls and beams. 
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3.  STRUCTURAL  COMPONENTS  OF  A BUILDING
 

3. 1 FOOTING 

 A concrete   support  under the foundation   that rest in  solid  ground  and is wider 

the  structure  supported. 

 

Types of footings. 

1) Isolated  footings 

2) Combined footings 

3) Mat and  raft foundation 

4) Pile foundation 

 

3.1.1. Isolated   footings: 

 Footing which  are provided  under each  column  independently  are called  as  

isolated  footings. They  are usually  square,  rectangle  or circular  in section.  Footing  

is laid  on  PCC.  Before laying  PCC termite control  is  done to restrict  th e termites  

to damage  the footing.  These footings  are most  economical  when  compared  with 

the other kind of  footings, there kind of footings are  provided where  the  oil  bearing  

capacity is generally high.  Isolated  footings  comprise  of a thick slab  which may be  

flat or  stepped  or sloped. 
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Isolated  footing 

 

3.1.2. Combined  footing : 

A footing  which has more than  one column is called  as combined  footing.  This kind  

of  footing  is adopted  when there is a limited  space.  Due to  a lack of space  we 

cannot  cast individual  footing. Therefore footing are combined  in one footing. 

 

 

Combined  footing 
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3.1.3. Raft or Mat  footing : 

When the column  loads  are heavy  or the safe  bearing  capacity of soil is very  low,  

the required  footing  are become  very large.  As mentioned  this footing  is in shallow  

foundation.  So in  order to spread the load   over large  area with less  depth then we 

have to increase the  footing  area.  If we increase footing  area,  the footing  are 

overlapped  each  other instead  of providing each footing  on each  footing providing  

each coloum all columns  are  placed in  common  footing. A raft  or  mat footing  is  a 

solid  reinforced concrete slab covering  entire area  beneath  the structure and 

supporting  all the  columns.  

 

3.1.4. Pile footing : 

A pile is a long  vertical   load  transferring  member  composed of  either  timber,  steel  

or  concrete. In pile  foundations,  a number  of piles  are driven  in the base of 

structure.  They  are constructed  where excessive  settlement  is to be eliminated and 

where he load  is to be transferred  through  soft  soil  bearing  capacity is  sufficient.  

 

3.2. PLINTH BEAM 

 It is the  first  beam  frame work  constructed  in the skeletal  structure . The  void 

between  the foundation  and the  plinth  level  filled  with compacted  soil. 

 

3.3. COLUMN : 

A Column  or pillar in architecture and  structural  engineering  is  a structural  element 

that  transmits,  through  compression, the  weight of the structure  above  to other 

structure  elements  below.  In other words,  a column is a  compression  member,  The 

term column  applies.  Especially to  a  large  round  support  (the  shaft  of the column) 
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with a capital  and a base  or  pedestal  and made  of stone,  or appearing to be so. A 

small wooden  or metal  support  is  typically  called  a post,  and  supports with   a 

rectangular  or other  non-round  section aare  usually  called  piers. 

 

3.4 PLUMB  LINE TEST FOR COLUMN ; 

The most  common  method  adopted  and also the most  easiest  one that  you can  

adopt  on the site and instantly  find  out the  vertical  alignment  of any  type  of 

column is  the plumb  Bob  method. 

For this  you have  place the plumb  on any  side at the  top of the  column, and observe 

the  status of Bob, neither  it should be  lying  on the column  not it should  be hanging 

like  a pendulum,  it  should just  touch the column  boundary. 

 

Repeat  the same  procedure  on the  adjacent  side of the  column.  

 

3.5 BEAMS: 

Beam  is a structural  element  that  primarily  resists  loads  applied  laterally  to the 

the forces  acting o n the  beam is to  produce  shear  forces and bending moments  

within  the  beam,  that in turn induce  internal  stresses,  strains  and deflection  of the  

beam.  Beams  are  characterized  by their  manner of support, profile (shape of  cross-

section), length,  and their material. 

 

Checks  to do for  beams : 

The support  are  properly  fixed  and  anchored  to prevent  movement  during  casting. 

Whether the shutting  water tight. 
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The depth and  width of the beam  and slabs  are as  per the drawings. 

Whether  shutter  oil is  applied  to all the surfaces  in touch  with concrete  so that  

concrete  is not chipped  off while  removing  the shuttering. 

 

3.6 SLABS: 

Slabs  are conducted  to   provide  flat  surfaces,  usually  horizontal,  in building  floors,  

roofs,  bridges,  and other types  or  structures.  The slab   may be supported  by walls,  

by reinforced concrete beams  usually  cast  monolithically  with the slab, by structural  

steel beams,  by columns,  or by the ground.  Slabs  are  classified  into 16 types. 

 

Different  Types  of  concrete  slabs  in construction : 

There are  16 different types  of  slabs  in constructions,  Some of them  are outdated  

explanation  about an each  slab  where to used  particular  slab.  Below  are the types  

of  concrete slabs. 

Since this is a  lengthy  article,  we  have  created  a table  of contents  below for  easy 

navigation . 

 

3.6.1. FLAT SLAB 

Flat  slab is  a  reinforced  concrete  slab support  directly  by concrete  columns  or 

y are  supported  on columns  itself.  Loads  are 

directly  transferred  to columns.  

 

 



 
 
 
   
                                        
                                      

22  

3.6.2. CONVENTIONAL  SLAB : 

The slab  which  is  supported  with Beams  and column is called  conventional  slab.  In 

this kind  of slab  the thickness of slab  is small  whereas  depth  of beam  is large  and 

is transferred  to  beam and from beams to columns.  It requires  more framework when 

compared with the flat slab.  And there is no need  of  providing  column  caps  in 

conventional slab.  The thickness of convent

is  recommended if the  concrete  will receive  occasional  heavy  loads,  such as motor  

homes  or garbage trucks.  Normally it is  square in  shape  and has a length of 4m.  

Reinforcement  is provided  in  conventional slab  and the bars which  are set in 

horizontal  are called  main  reinforcement Bars  and bars which  are set in vertical  are 

called  distributed bars.  These types  are slabs  are used  in constructing  floors  of multi  

storeyed building  .   

Based  on length  and breadth  of conventional  slab  is  classified  into two types. 

1. One  way  slab 

2. Two  way  slab. 

 

1. One  way Slab 

One way slab  is  a slab  in which  is supported  by beams  on the  two opposite  sides  

to carry  the load  along one  direction.  The load  along one  direction. The ratio  of 

longer  span(1) to  shorter span (b) is equal  or greater  than  2,  considered  as One way 

slab because  this slab  will bend  in one direction along  its  shorter  span. 

One way  slab  and two way  slab  equation 

 

In general  length  of slab  is  4m.  But in one  way  slab  one side  length  is  4m  and  

other side  length  is more than 4m. 
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2. Two way slab 

Two way  slab is  a slab  supported  by beams on all the four  sides  and  the loads  are 

carried  by the supports  along both  directions,  it is known  as two way  slab.  In two  

way slab,  the ratio  of longer  span (1) to  shorter  span (b) is less than  2.  The slabs  

are likely  to  bend  along  the  two spans in this load in  transferred  in both  the  

directions  to the four  supporting  edges  and hence  distribution  reinforcement  is 

provided  in both  the  directions.  

 

 

3.7. FORM WORK: 

Distribution  bars a re  provided  at  both  the  ends in  two  ways  slab.  To resist  the 

formation  of  stresses.  Is temporary  or permanent  moulds  into  which  concrete  or  

similar  materials  are poured. In the context of concrete  constructions,  the framework 

support  the  shuttering  moulds.  
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Formwork  and concrete  from  types  : 

 Formwork comes in several  types : 

 Traditional timber  formwork. 

 Engineered  formswork system 

 RE-usable  plastic  formwork 

 Permanent  insulated  formwork 

 Flexible  formwork 

 Engineered  formwork and the applications 

 Re-usable  plastic formwork. 

 Permanent  insulated  formwork 

 Stay in-place structural  formwork system. 

 

3.8 SHUTTERING: 

Form work  is the term  used  for temporary  timber,  plywood,  metal  oe other material 

used  to provide  support  to wet concrete  mix till it gets  strength  of self  support.  It 

provides  supports  to horizontal, vertical and inclined  surface  or  also  provides  

support  to  cast  concrete  according  to  required  shape  and size.  The form work also  

produce  desired  finish concrete surface. 

 

Shutting  or  form work should be strong  enough  to support  the weight  of wet   

concrete  mix and pressure for placing  and compacting  concrete inside  or on the  top  

of form work / shuttering. It should be  rigid to prevent  any deflection  in surface  after 

laying  cement concrete and be also  sufficient  tight to prevent  loss of  water  and 

mortar   form  cement concrete.  Shuttering  should  be easy  in handling,  erection  and 
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easy  to remove  when cement  concrete  is sufficient  hard.  Steel  plates  for steel  

shuttering. 

Generally  there are  three  types of shuttering. 

1. Steel shuttering 

2. Wooden  plans  shuttering 

3. Temporary  Brick  masonry shuttering 

4. Steel shuttering. 

 

For a strong, ductile  and durable  construction the  reinforcement  needs  to  have the  

following  properties  at least. 

 

 High relative  strength 

 High toleration  of tensile  strain 

 Good bond  to the  concrete , irrespective  f PH, moisture  , and similar  factor 

 Thermal compatibility,  not causing  unacceptable  stresses in response  to 

changing temperatures 

 Durability in the  concrete  environment of corrosion or sustained stress for 

example. 

 

3.9 CURING 

Curing  is the process  in which the concrete  is protected    from loss  of moisture  and 

kept  within  a  reasonable   temperature range. The result  of this process is increased  

strength  and  deceased  permeability. Curing  is also a key  player  in  mitigating  

cracks in the concrete.  Which severely  impacts  durability. The Indian  standard  is 456 
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 2000 recommends  that curing  duration  of concrete  must be at least  7 days  in case 

of  ordinary  Portland  cement,  at least  10 days for concrete with  mineral  admixtures  

or blended  cements  are cements  are used.  It also  recommends  that the curing  

duration  should be less  than 10days for concrete  exposed to  dry and  hot weather  

conditions  and 14 days  for concrete  with mineral  admixtures  or blended  cement  in 

hot and dry  weather.  
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4. MACHINES USED IN CONSTRUCTION 
 

4.1 BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote-

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer- 

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placinghoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks, 

and single family home concrete slabs and most groundslabs. 

There are also skidmounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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4.2 INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 

 
 

 

Vibrator: 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. 

 

4.3 WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 
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4.4 EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
 

 
 

EXCAVATOR(JCB) 

 

4.5 TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites.             

 

 

 
                                                  Tower hoist 
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               5 . TOOLS USED IN CONSTRUCTION 
 
         

   5.1  TROWEL                    

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 
 

 
Trowel 

 
5.2 MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges orhollows. 
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 5.3  STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

 

  5.4  PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If  

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 

 

5.5  SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element. 

Formworks can also be named based on the type of structural 

memberconstruction such as slab formwork for use in slab, beam formwork, 

column formwork for use in beams and columns respectively etc. 
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The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms. 

 

 is the most common material used for formwork. The disadvantage with timber 

formwork is that it will warp, swell and shrink. Application of water impermeable 

cost to the surface of wood mitigates these defects. 

 

 
 

Shutter Plates 
 

 
5.6 TIMBER FORMWORK: 

Timber for formwork should satisfy the following requirement: 

It should be 
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1. well-seasoned 

2. light inweight 
 

3. easily workable with nails withoutsplitting 
 

4. free from looseknots 
 

Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 

Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

 
 

5.7 PLYWOOD FORMWORK 

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing anddismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to25. 
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                                                ply wood form work 

 

5.8.  STEEL FORMWORK 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 

 
 
5.9 PROP JACKS 

 
The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 
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is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 

 
 

 
 

Prop Jacks
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6. QUALITY CONTROL LABORATORY 
 

1. Cement Consistencytest 
 

2. Initial and Final Setting timetest 
 

3. Compressive Strength of Concrete Cubetest 
 

4. Brick Strength and Dimensions 
 

 
 

6.1 CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful inconstruction. 

6.2. INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

Approximate setting time of various types of cements: 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 
 

Quick setting 1 hr. 10hrs. 
 

High alumina 2 hrs.6hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

6.2.1.  Rapid Hardening Cement:  

It gains strength more quickly than OPC, though the final strength is slightly higher 

than OPC. It is used in Road pavements, Slabs, Electrical poles etc. 

6.2.2. Quickly Setting Cement:  

It is manufactured by adding of small percentage of AluminateSulphate& finely 

grinded with cement and the small percentage of gypsum. It is used in underwater 

constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

 

6.3. COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 
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Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

 
 

6.5. BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brickis3.5N/ ............. If it is less than3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges. 
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CONCLUSION: 

 It was  wonderful  learning  experience  at  Jaya Bheri Constructions for 4 

weeks  internship at Vijayawada. 

 I got  experience  about dealing  the  workers in site 

 I know  the shuttering  & de-shuttering of  Columns  and cantering  the 

slabs. 

 I hope this experience will surely  help in my future and also in shaping my  

carrier. 
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ABSTRACT 
 
 
 
 

This report is based on the work of EXTENSION OF HIGHWAY ROAD IN 

BETWEEN CHINNA AVUTAPALLI AND HANUMAN JUNCTION . This 

report contains the details of the execution work which I have seen during my 

training period. The contents of this report are theoretical as well as practical as 

per mysite experience. I did my training from PWDdepartment. 

Public works department (PWD), under the ministry of public works 

department, is the pioneer in construction arena of Rajasthan. It play a pivotal role 

in the in implementation of government construction projects. 



 

CHAPTER - 1 
 
 

1. INTRODUCTION:- 
 

Roads are considered as the lifeline of any country. Some of the important roles of 

 

1. Connection tovillages. 
 

2. Communication in hillyterrain. 
 

3. Carriers of freight and passengers complementing therailways 
 

4. Helps agriculturaldevelopment 
 

5. Administrative convenience,etc. 
 

Engineershavebeenalwayswithopenmindtoadoptanymaterialavailable 

tothemforitsusefortheconstructionpurposes.Itislogicaltoseethatthepurpose of 

highway construction is to provide a firm and even surface for the carriageway or 

the pavement which could stand the stress caused due to number ofload 

applications. 

Types of Highway construction: 
 

 Earth road and gravelroads. 
 

 Soil stabilizedroads. 
 

 Water bound macadam (WBM)road. 
 

 Bituminous or black-toproads 
 

 Cement concreteroads 



 

1.1 Types of Pavements:- 
 

From the point of view of structural performance, pavements can be classified as: 
 

 Flexible

 Rigid

 Semi-rigid

 Composite
 

Flexible pavements are so named because the total pavement structure 

defects,orexes,underloading.Aflexiblepavementstructureistypicallycomposed of 

several layers of materials. Each layer receives loads from the above layer, 

spreads them out, and passes on these loads to the next layer below. Thus the 

stresses will be reduced, which are maximum at the top layer and minimum on the 

top of sub grade. In order to take maximum advantage of this property, layers are 

usually arranged in the order of descending load bearing capacity with the highest 

load bearing capacity material (and most expensive) on the top and the lowest load 

bearing capacity material (and least expensive) on thebottom. 

A Rigid pavement derives its capacity to withstand loads from the flexural 

strength or beam strength, permitting the slab to bridge over minor irregularities in 

the sub grade, sub-base or base upon which it rests. A Semi-rigid pavement 

represents an intermediate state between the flexible and the rigid pavement. It has 

much lower flexural strength compared to concrete slabs. A Composite pavement 

is one which comprises of multiple, structurally significant layers of different- 

sometimes heterogeneous-composition. 

 
1.2 Design of FlexiblePavements:- 

 
In the design of flexible pavements, it has yet not been possible to have a rational 

design method wherein design process and service behaviour of the pavement can 

be expressed or predicted theoretically by mathematical laws. 

 
 

 



 

Flexible pavement design methods are accordingly either empirical or semi-

empirical. In these methods, the knowledge and experience gained on the 

behaviour of the pavements in the past are usefully utilized. 

There are some various methods used to design of flexible pavement: 
 

 Group IndexMethod

 California Bearing RatioMethod

 California R Value or Stabil metermethod

 Tri axial testmethod

 McLeod method

 Bur mistermethod
 

The design method, the GI, CBR, Stabil meter and McLeod methods are 

empiricalmethods.TheTriaxialtestmethodisatheoreticalmethodusingempirical 

modificationsassuggestedbyKansasStatehighwayDepartmentandthereforemay be 

considered as a semi-empirical method. Bur mister method is a theoretical 

approach using elastic two-layertheory. 

1.3 Traffic andLoading:- 
 

There are three different approaches for considering vehicular and traffic 

characteristics, which affects pavement design. 

1.3.1 Fixedtraffic:- 
 

Thickness of pavement is governed by single load and number of load repetitions 

is not considered. The heaviest wheel load anticipated is used for design purpose. 

This is an old method and is rarely used today for pavement design. 



 

 
 

1.3.2 Fixedvehicle:- 
 

In the fixed vehicle procedure, the thickness is governed by the number of 

repetitions of a Standard axle load. If the axle loads is not a standard one, then it 

mustbeconvertedtoanequivalentaxleloadbynumberofrepetitionsofgivenaxle load 

and its equivalent axle load factor. 

 
 

1.3.3 Variable traffic andvehicle:- 
 

In this approach, both traffic and vehicle are considered individually, so there isno 

needtoassignanequivalentfactorforeachaxleload.Theloadscanbedividedinto a 

number of groups and the stresses, strains, and deflections under each loadgroup 

canbedeterminedseparately;andusedfordesignpurposes.Thetrafficandloading 

factors to be considered include axle loads, load repetitions, and tyre contactarea. 



 

CHAPTER 2 
 
 
 
 

2. Material used:- 
 
 

2.1 Cement:- 
 

The natural cement is obtained by burning and crushing the stones containingclay, 

carbonate of lime and some amount of carbonate of magnesia. The clay content in 

suchstonesisabout20to40percent.Thenaturalcementisbrownincolourandits best 

variety is known as the Roman Cement. The natural cement resembles very 

closelyeminenthydrauliclime.Itsetsveryquicklyafteradditionofwater.Itisnot so 

strong as artificial cement and hence it has limited use in practice. The artificial 

cement is obtained by burning at a very high temperature a mixture of calcareous 

and argillaceous materials. The mixture of ingredients should be intimate and they 

should be in correct proportion. The calcined product is known as clinker. A small 

quantity of gypsum is added to the clinker and it is then pulverized into very fine 

powder which is known as the cement. 

2.1.1 Properties ofcement:- 
 

Following are the important properties of good cement which primarily depend 

upon its chemical composition, thoroughness of burning and fineness of grinding: 

 It gives strength to themasonry. 

 It is an excellent bindingmaterial. 

 It is easilyworkable. 

 It offers good resistance to the moisture. 

 It possesses a good plasticity. 

 It stiffens or hardnessearly. 



 

2.1.2 Harmful constituents ofcement:- 
 

The presence of the following two oxides adversely affects the quality of cement: 
 

 Alkali oxides K2O andNa2O 

 Magnesium oxideMgO 
 

If the amount of alkali oxides exceeds 1 percent, it leads to the failure of 

concrete made from that cement. Similarly, if the content of the magnesium oxide 

exceeds 5 %, it causes cracks after mortar or concrete hardens. It is due to the fact 

thatmagnesiumoxide,burnedatatemperatureofabout1500°C,slakesveryslowly, 

when mixed withwater. 

Sources and brand- J K Laxmi cement and Birla cement Brand from Ratlam. 
 
 
 
2.2 Aggregate:- 

 
Construction aggregate, or simply "aggregate", is a broad category of coarse 

particulate material used in construction, including sand, gravel, crushed stone, 

slag, recycled concrete and geo synthetic aggregates. Aggregates are a component 

of composite materials such as concrete and asphalt concrete; the aggregate serves 

as reinforcement to add strength to the overall composite material. Due to the 

relatively high hydraulic conductivity value as compared to most soils, aggregates 

are widely used in drainage applications such as foundation and French drains, 

septic drain fields, retaining wall drains, and road side edge drains. Aggregates are 

alsousedasbasematerialunderfoundations,roads,andrailroads.Toputitanother way, 

aggregates are used as a stable foundation or road/rail base with predictable, 

uniform properties (e.g. to help prevent differential settling under the road or 

building), or as a low-cost extender that binds with more expensive cement or 

asphalt to formconcrete. 



 

The American Society for Testing and Materials publishes an exhaustive 

listingofspecificationsforvariousconstructionaggregateproducts,which,bytheir 

individual design, are suitable for specific construction purposes. These products 

include specific types of coarse and fine aggregate designed for such uses as 

additives to asphalt and concrete mixes, as well as other construction uses. State 

transportation departments further refine aggregate material specifications in order 

totailoraggregateusetotheneedsandavailablesupplyintheirparticularlocations. 

 
 

2.3 Sand:- 
 

Sand is  a  naturally  occurring  granular   material   composed   of   finely   

divided rock and mineral particles. The composition of sand is highly variable, 

depending on the local rock sources and conditions, but the most common 

constituent of sand in inland continental settings and non-tropical coastal settings 

is silica(silicon dioxide, or SiO2), usually in the form ofquartz. 

As the term is used by geologists, sand particles range in diameter from 

size is termed a sand grain. The next larger size class above sand is gravel, with 

particles ranging from 2 mm up to 64 mm (see particle size for standards in use). 

The next smaller size class in geology is silt: particles smaller than 0.0625 mm 

down to 0.004 mm in diameter. The size specification between sand and gravelhas 

remainedconstantformorethanacentury,butparticlediametersassmallas 

0.02 mm were considered sand under the Albert Atterberg standard in use during 

the early 20th century. A 1953 engineering standard published by the American 

Association of State Highway and Transportation Officials set the minimum sand 

size at 0.074 mm. A 1938 specification of the United States Department of 

Agriculture was 0.05 mm sand feels gritty when rubbed between the fingers (silt, 

by comparison, feels like flour). 



 

2.4 Bitumen:- 
 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic by 

product of decomposed organic materials. Also known as asphalt or tar, bitumen 

wasmixedwithothermaterialsthroughoutprehistoryandthroughouttheworldfor use 

as a sealant, adhesive, building mortar, incense, and decorative application on 

pots, buildings, or human skin. The material was also useful in waterproofing 

canoesandotherwatertransport,andinthemummificationprocesstowardtheend of the 

New Kingdom of ancient Egypt. It is also flammable. And, thanks to recent 

scholarship, this gooey stuff is also identifiable tosource. 

 
POINTS TO CONSIDER:- 

 
 The producer of bituminous mixtures, in purchasing a specifiedbitumen 

binder will expect that binder to possess the properties he hasspecified. 

 The producer will expect the binder to be delivered at the time he has 

specified, not before, holding tanks may not be empty and cleaned, and not 

after, he may have run out of that particular binder and had to cease 

production causing "knock on"problems. 

 The producer will expect binders to be delivered at agreedtemperatures 

that do not cause handling or storageproblems. 

 The producer should be able to store bitumen in the manner recommended 

by the supplier and in accordance with various appropriate British 

Standardsspecifications. 

 The producer should incorporate the purchased binder into bituminous 

mixtures, regarding amount, type and mixing temperature, as specified ina 

British Standard specification or Published Document, as set down in the 

design of a proprietary material, or as an agreed design/specification 

supplied by theEngineer. 



 

 The production plant will use a "recipe" to manufacture any bituminous 

mixture whether a "specified" mixture or a proprietary material, even if the 

material is to be assessed on a performance basis. There is no other way to 

produce large amounts of a uniform material, you need a "recipe" in the 

control room of the mixing plant to know what to mix together to obtain 

the material youwant. 

 The producer will have manufactured the material in accordance with the 

order placed at the plant by the laying contractor or engineer in charge of 

thework. 

 The producer cannot be held responsible if the material ordered is not 

suitable for the situation in which it is being used, he will produceand 

supply the materialordered. 



 

CHAPTER 3 
 

3. Construction methodology and generalspecifications 
 
3.1 Construction of BituminousRoads:- 

 
BituminouspavementsareincommonuseinIndiaandabroad.Flexiblepavements could 

be strengthened in stages by constructing bituminous pavement layers one after 

another in a certain period of time unlike the cement concrete pavement 

construction. The problem associated with the construction of bituminous 

pavements is control of the proper viscosity of the bituminous-aggregate mixtures 

during mixing and compaction operations. Bituminous constructions are also 

adopted for base and binder courses of pavements on heavy-trafficroads. 

3.2 Types of BituminousConstructions:- 
 

The followings construction techniques are in use: 
 

 Interface treatments like prime coat and tackcoat 

 Surface dressing and sealcoat 

 Ground or penetration typeconstructions- 

o Penetration Macadam 

o Built-up SprayGrout 

 Premix which may be any one of thefollowing: 

o Bituminous boundmacadam 

o Carpet 

o BituminousConcrete 

o Sheet Asphalt or RolledAsphalt 

o MasticAsphalt 



 

3.3 Methods of Construction:- 
 

Premix types of Bituminous Constructions are generally carried out in the field 

usingappropriateplants.TherearetwotypesofMixingPlantandTravellingPlant. The 

canter mixing plant consists of units for batching different materials, separate 

heatingunitsformixedaggregatesandbitumenandamixingunitoflargecapacity. The 

aggregates, filler and bitumen are transported to the site of the mixing plant 

whichisstationedatasuitablelocationandthebituminousmixisagaintransported from 

the plant to the construction site. Generally there is very good control on the 

quality of the mix obtained from the central mixing plant. The travelling Plant is a 

smaller unit and can be shifted from time to time the road side as the bituminous 

construction progresses. In hot mix constructions the heated aggregates are mixed 

with heated bitumen in a central or travelling plant. In cold mix method, the 

aggregates at atmospheric temperature are mixed with bituminous material of low 

viscosity in cold or after slightheating. 

3.3.1 Bituminous Construction procedures:- 
 

In this Article, the material requirements, plant and equipment and construction 

process Employed for the following types of bituminous constructions have been 

presented: 

 Surface Dressing 

 Grouted or PenetrationMacadam 

 Built-up SprayGrout 

 Bitumen BoundMacadam 

 BitumenCarpet 



 

3.3.2 Construction Procedure for BituminousConcrete:- 
 

Thebituminousconcreteisthehighestqualityofconstructioninthegroupofblack top 

surfaces. Being of high cost specifications, the bituminous mixes are properly 

designed to satisfy the design requirements of the stability and durability. The 

mixture contains dense grading of coarse aggregate, fine aggregate and mineral 

filler coated with bitumen binder. The mix is prepared in hot-mix plant. The 

thickness of the bituminous concrete layer depends upon the traffic and quality of 

basecourse.Themixispreparedinahot-mixplant.Thethicknessofthebituminous 

concrete layer depends upon the traffic and quality of basecourse. 

3.4 Specifications of materials:- 
 

(a) Binder:Bitumenofgrade30/40,60/70,or80/100maybechosendepending upon 

the climatic condition of thelocality. 

(b) Aggregate and filler: The coarse aggregate should fulfil the following 

requirements: 

Aggregate impact value,maximumpercent : 30 

Los Angles abrasion value,max percent : 40 

Flakiness Index,maxpercent : 25 

Stripping at 40°C after 24 hours,max percent :  25 

Soundness: 

Loss with sodium sulphate in 5 cycles, max. Percent        :       12 

Loss with magnesium sulphate in 5 cycles, max. Percent  :        18 



 

 

(c) Bituminous concrete mix: 
 

MarshallStabilityTest-numberofblowstobeappliedoneithersideofspecimen:50 

Marshall Stability value, Minimum kg :340 

Marshall Flow value, 0.25mmunits : 8 to 16 

Voids inmix,Percent  : 3 to 5 

Voids filled withbitumen,Percent  : 75 to 85 



 

CHAPTER 4 
 

4. Plant andEquipment 
 

For construction work of the bituminous concrete, a hot mix plant is used, In order 

to achieve to high quality in construction mechanized construction equipment 

should be used. A mechanical finisher may be used if available. The finisher is 

designed to produce a uniform level riding surface and to correct automatically 

small irregularities in the pavement surface. It consists of a receiving hopper, 

arrangements for spreading the mix to a desired uniform thickness and a tamper. 

This equipment is considered to be important in the construction of bituminous 

concrete pavements. 

4.1 Construction Steps of BituminousPavements:- 

 Preparation of the existing base course layer: The existing surface is 

preparedbyremovingthepotholesorrutsifany.Theirregularitiesarefilled in 

with premix chippings at least a week before laying surfacecourse. 

 Application of Tack Coat: It is Desirable to lay AC layer over abituminous 

base or binder course. A tack coat of bitumen is applied at 6.0 to 7.5 kg per 

10m2area,thisquantitymaybeincreasedto7.5to10kgfornon-bituminous base. 

 Preparation and Placing of Premix: The premix prepared in a hot mix plant 

of a required capacity with the desired quality control. The bitumen maybe 

heatedupto150-177°Candtheaggregatetemperatureshouldnotdifferby over 

14°C from the bindertemperature. 

 Rolling:Amixafteritisplacedonthebasecourse,isthoroughlycompacted 

byrollingataspeednotmorethan5kmperhour.Theinitialorbreakdown rolling 

is done by 8 to 12 tonnes roller and the intermediate rolling is done 

withafixedwheelpneumaticrollerof15to30tonneshavingatyrepressure of 7 

kg percm2.
 

 QualityControlofBituminousConcreteConstruction:Periodicalchecksare 

made at site to ensure the quality of the resulting pavement mixture andthe 



 

pavementsurfacefor(a)aggregategrading(b)temperatureofaggregate(c) 

grade of bitumen (d) temperatures of paving mix during mixing and 

compaction. At least one sample for every 100 tonnes of paving mix 

discharged by the hot mix plant is collected and tested for above 

requirements.TheVariationinThicknessallowedis6mmper4.5mlength of 

theconstruction. 

 Finished Surface: The AC surface should be checked by a 3.0 m straight 

edge.Thelongitudinalundulationshouldnotexceed8.0mmandthenumber of 

undulations higher than 6.0 mm should not exceed 10 in a length of300 

m. The cross profile should not have undulations exceeding 4.0 mm. 

4.2 Construction items executed duringtraining:- 

 Road Alignment  Design of Super Elevation AndCamber, 

 Trace Cut and Layout ( BoxCulvert), 

 Tests (CBR, Impact, In-SituDensity), 

 Earthwork (Embankment, Preparation of Subgrade, SoilCompaction). 
 
 
 
4.2.1 SuperElevation:- 

 
In order to counteract the effect of centrifugal force and to reduce the tendency of 

thevehicletooverturnorskid,theouteredgeofthepavementisraisedwithrespect to the 

inner edge, thus providing a transverse slope throughout the length of the 

horizontal curve. This transverse inclination to the pavement surface is known as 

super elevation or c

of the height of outer edge with respect to the horizontalwidth. 

4.2.2 Super ElevationDesign:- 
 

To super elevate the pavement up to the maximum limit so as to counteract the 

centrifugal force fully, neglecting the lateral friction is safer for fact moving 

vehicles. But for slow moving vehicles this may quite inconvenient. As a 

compromiseandfrompracticalconsiderationitissuggestedthatthesuperelevation 

shouldbeprovidedtofullycounteractthecentrifugalforcedueto75percentofthe 



 

design period, by neglecting lateral friction developed) and limiting the maximum 

super elevation to 0.07 (except on hill roads, not bound where the maximum 

allowable value is 0.1). 

 

 

4.2.3 Steps for Super elevation Design:- 
 

Various steps in the design of super elevation in practice may be summarized as 

given below: 

 The super elevation for 75 percent of design speed ( v m/sec or V kmph) is 

calculated neglecting thefriction 

o e = (0.75v) 2/gR or (0.75V)2/127R 

 If the 

provide the maximum super elevation equal to 0.07 and proceed withsteps 

(iii) or (iv). 

 Checkthecoefficientoffrictiondevelopedforthemaximumvalueofe= 

0.07 is at the full value of design speed, 

o F = (v2/gR  0.07) 



 

o If the value of f thus calculated is less than 0.15, the super elevation of 0.07 

issafefordesignspeed.Ifnot,calculatetherestrictedspeedasgiveninstep- 4. 

 As an alternative to step-3, the allowable speed (va m/sec or Va kmph) at 

the curve is calculated by considering the design coefficient of lateral 

friction and the maximum super elevation,i.e., 

e + f = 0.07 + 0 

= 0.22 = va
2/gR 

o Calculate safe allowable 

speed,va = (0.22gR)0.5m/sec 

o Orva = (27.94R)0.5kmph 
 
 

4.3 Camber:- 
 

Camberistheslopeprovidedtotheroadsurfaceintransversedirectiontodrainoff 

therainwaterfromtheroadsurface.Drainageandquickdisposalofwaterfromthe 

pavement surface by providing cross slope is considered important because of 

followingsurface: 

 To prevent the entry of surface water into the subgrade soil through 

pavement, the stability, surface condition and the life of the pavement get 

adversely affected if the water enters in the subgrade and the soil gets 

soaked. 

 To prevent the entry of water into the bituminous pavement layers, as 

continued contact with water causes stripping of bitumen from the 

aggregates and results in deterioration of the pavementlayer. 

 To remove the rain water from the pavement surface as quickly as possible 

and to allow the pavement to get dry soon after the rain; the skid resistance 

of the pavement gets considered decreased under wet condition, rendering 

it slippery and unsafe for vehicle operation at highspeeds. 

The required camber of pavement depends on: 



 

 The type of pavementsurface, 

 The amount onrainfall 
 

A flat camber of 1.7 to 2% is sufficient on relatively impervious pavement 

surface like cement concrete or bituminous concrete. Too steep cross slope is not 

desirable because of the following reasons: 

 Transversetiltofvehiclecausesuncomfortablesidethrustandadragonthe 

steering of automobiles. Also the thrust on the wheels along the pavement 

edges is more causing unequal wear of the tyres as well as roadsurface. 

 Discomfort causing throw of vehicle when crossing the crown during 

overtakingoperations. 

 Problem of toppling over of highly laden bullock carts andtrucks. 

 Formation of cross ruts due to rapid flow ofwater. 

 Tendency of most of the vehicles to travel along the centreline. 
 
4.4 Culvert:- 

 
Wherever streams have to cross the roadway, facility for cross drainage is to be 

provided. Also often the water from the side drain is taken across by these cross 

drain in order to divert the water away from the road, to a water course or valley. 

The cross drainage concreting in box culvert at sites structure is commonly in use 

are culverts and small bridges. When a small stream crosses a road with a linear 

waterway less than about six meter, the cross drainage structure provided is called 

culvert; for higher values of linear waterways, the structure is called a bridge. 

The common types of culverts in use are: 
 

 SlabCulvert 

 BoxCulvert 

 ArchCulvert 

 Pipe Culvert 



 

Box Culvert of square or rectangular shapes is made of RCC. RCC box 

Culvert is ideal for in-situ constructions for openings of size up to 5 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 -concreting in box covert at sites 
 
 
 

They can be constructed in square boxes or multiple boxes or rectangular boxes, 

depending upon site conditions. 

The advantage lies in the elimination of the stout abutment sections which are 

unavoidable in slab construction. Standard designs can eliminate the process of 

vert, it may be necessary to provide 

a downstream and an upstream curtain wall to prevent scour at erodible beds. We 

supervise to labour at site for proper vibration to reduce air voids and arrangement 

ofproperreinforcementforconcretinginCulvert.Drawings(Plan,Section,etc.)of box 

culvert-1 are shown in figure. There were twenty one culverts in which six are box 

culvert and fifteen Hume pipe culverts in whole length of theroad. 



 

4.5 EarthWork:- 
 
4.5.1 Embankment:- 

 
When it is required to raise the grade line of highways above the existing ground 

levelitbecomesnecessarytoconstructembankments.Thegradelinemayberaised due 

to any of the followingreasons: 

 To prevent damage to pavement due to surface water and capillarywater. 

 To keep the subgrade above the high ground watertable. 

 To maintain the design standard of the highway with respect to the vertical 

alignment 

The design elements in highways embankments are: 

 
 Height 

 Fillmaterial 

 Settlement 

 Stability of foundation,and 

 Stability ofslopes 
 
4.5.2 Height:- 

 
It is depends on the desired grade line of the highway and the soil profile or 

topography. It is also governed by stability of foundation, particularly when the 

foundation soil is weak. 

 
 
 
4.5.3 Fill Material:- 

 
Granular soil is generally preferred as highway embankment material. Organic 

soils,particularlypeatareunsuitable.Thebestofthesoilsavailablelocallyisoften 

selected with a view to keep the lead and lift as low as possible. At times light- 

weight fill material like cinder may be used to reduce the weight when foundation 

soilweak. 



 

4.5.4 Settlement:- 
 

The settlement may settle after the completion of construction either due to 

consolidationandsettlementofthefoundationorduetosettlementofthefillordue to 

both. If the embankment foundation consists of compressible soil with high 

moisturecontent,theconsolidationcanoccurduetoincreaseintheload.Whatever 

bethetypeofsettlement,itisdesirablethatthesettlementisalmostcompletebefore the 

construction ofpavement. 

4.6 Stability of Soil:- 
 

When the embankment foundation consists of weak soil just beneath or at acertain 

depthbelowintheformofaweakstratum,itisessentialtoconsiderthestabilityof the 

foundation against a failure. This is all more essential in the case of high 

embankments. 

4.7 Stability ofslopes:- 
 

The embankment slopes should be stable enough to eliminate the possibility of a 

failureunderadversemoistureandotherconditions.Hencethestabilityoftheslope 

should be checked or the slope should be designed providing minimum factor of 

safety of 1.5. Often much flatter slopes are preferred in highway embankmentsdue 

to aesthetic and otherreasons. 

 
 
 
4.8 Construction ofembankments:- 

 
Theembankmentmaybeconstructedeitherbyrollinginrelativelythinlayersorby 

hydraulicfills.Theformeriscalledrolled-earthmethodandispreferredinhighway 

embankments. Each layer is compacted by rolling to a satisfactory degree or to a 

desired density before the next layer is placed. Compaction is carried out at 

optimummoisturedensitybeforethenextlayerisplaced.Compactioniscarriedout an 

optimum moisture content so as to take advantages of maximum dry density 

usingaspecifiedcompactingeffortandequipment.Thethicknessofthelayersmay 



 

vary between 10 to 30 cm depending on various factors such as soils types, 

equipment, specifications etc. The practice of dumping the earth without 

compacting properly and allowing the fill to get consolidated under weatherduring 

fewsubsequentseasonsshouldbeavoidedasthesettlementwillcontinueforavery 

longperiod.Ifthepavementisconstructedbeforethesettlementofthefillisalmost 

complete, the pavement is likely to become uneven and also faillater-on. 

4.9 Preparation of Subgrade:- 
 

The preparation of subgrade includes all operations before the pavement structure 

could be laid over it and compacted. Thus the preparation of subgrade would 

include site clearance, grading (embankment or cut section) and compaction. The 

subgrade may be situated on embankment or excavation or at the existing ground 

surface. In all the cases, site should be cleared off and the top soil consisting of 

grass, roots rubbish and other organic matter are to be removed. Next, the grading 

operation is started so as to bring the vertical profile of the subgrade to designed 

grade and camber. Bull dozers, scrapers and blade graders are useful equipment to 

speedupthiswork.Itismostessentialtocompactthetopofsubgrade,uptoadepth of about 

adequately before placing the pavementlayer. 

 
 
 
 

4.10 Soil Compaction:- 
 

By compaction of soil, the particles are mechanically contained to be packed more 

closely, by expelling part of the air voids. Compaction increases the density and 

stability, reduces settlement and lowers the adverse effects of moisture. Hence 

proper compaction of fills, subgrade, sub-base and base course are considered 

essential for proper highway construction. The various factors influencing soil 

compactionincludethemoisturecontent,amountandtypeofcompaction,soiltype and 

stone content. It is well known fact that there is an optimum moisture content 

(OMC) for a soil which would give maximum dry density for a particular type and 

amountofcompaction.HenceitisalwaysdesirabletocompactthesoilattheOM



 

after deciding the compacting equipment. 

 
 
 
 

 
Figures 2 -Compacting By Vibrator Roller at Site. 



 

CHAPTER 5 
 

5. Compacting Equipment:- 
 

 Roller 

 smooth WheeledRoller 

 Pneumatic TyredRoller 

 Sheep footRoller 

 Watering 

 Rammers 

 Vibrators 
 
 
 

5.1 Field Control for Compaction:- 
 

For adequate quality control in construction, it is essential to have proper. The two 

field control in compaction field control tests needed is: 

 Measurement of moisturecontent. 
 

 Measurement of drydensity 
 

The moisture content of the soil may be found before compaction by any 

one of the rapid methods suitable at the site. If the moisture is controlled at the 

OMC, then the next control needed may be suited at the site. If the moisture is 

controlled at the OMC, then the next control needed is the dry density, the desired 

valueofwhichmaybeachievedbyincreasingthenumberofpassesfortheselected 

equipment and the thickness of each layer. Dry density may be found by any 

suitablemethod. 



 

Replacementmethodisconsideredquitesatisfactory.Acertainpercentage(say 

100or95%)ofthestandarddensityisgenerallyaimedatinthefieldcompaction.Thus by 

fields checks it is possible to control the construction to achieve adequate compaction 

However, statistical quality control methods should be followed for the compaction in 

construction of high embankment. 

 
 
 

Figure 3 - Compacting By Vibrator Roller at Site. 

 
5.2 Importance of Soil Compaction:- 

 
For highway engineers, a study of the compaction properties of soil is extremely important for 

the following reasons: 

 Soils which are compacted to a high density have greater strength and hence a 

pavement constructed on such sub grades requires lesser thickness. 

 Compaction of soils reduces the possibility of settlement of embankments 

during the life of pavement and slope offailure. 



 

 Compacted sub grades are less susceptible to change in moisture content. This 

means that swelling and shrinkage of soils, accompanying moisture changes, 

can bereduced. 

 
 
5.3 IRC/BISCodes:- 

 
IRC Design Guidelines 

 
Some of the important points recommended by the IRC for the CBR method ofdesign 

(IRC: 37-1970) are givenbelow: 

 TheCBRtestsshouldbeperformedonremoldedsoilsinthelaboratory.In-Situ tests 

are not recommended for design purpose. The specimens should be prepared 

by static compaction wherever possible and otherwise by dynamic 

compaction. The standard test procedure should be strictly adheredto.

 In new constructions the CBR test samples may be soaked in water for four 

days period before testing. However in areas with arid climate or when the 

annual rainfall is less than 50 cm and the water table is too deep to affect the 

subgrade adversely and when thick and impermeable bituminous surfacing is 

provided,itisnotnecessarytosoakthesoilspecimenbeforecarryingout CBR test.

 Thetop50cmofsubgradeshouldbecompactedatleastupto95to100percent of 

proctordensity.

 An expected of the traffic to be carried by the road pavements at the end of 

expected life should be made keeping in view the existing traffic and probable 

growthrateoftraffic.Pavementsofmajorroadsshouldbedesignedatleastfor 10 

years life period and the following formula may be used in such cases for 

estimating the designtraffic.



 

o A = P [1+r](n+10) 

o Where A = number of heavy vehicles per day for design (laden 

weight >3 tones) 

 
P = number of heavy vehicles per day at least count 

r = Annual rate of increase of heavy vehicles 

n = Number of years between the last count and the year of 

completion of construction. 

 
 

 ThevalueofPintheformulashouldbethesevendayaverageofheavyvehicles 

foundfrom24-hourcounts.Ifareliablevalueofgrowthfactorrisnotavailable, a 

value of 7.5% may be assumed for roads in ruralareas.

 Whensub-basecoursematerialscontainsubstantialproportionofaggregatesof size 

above 20 mm, the CBR value of these materials would not be valid forthe 

design of subsequent layers above them. Thin layers of wearing course suchas 

surface dressing or open graded premixed carpet up to 2.5 cm thicknessshould 

notbecountedtowardsthetotalthicknessastheydonotincreasethestructural 

capacity as thepavement.

 
5.4 Machinery, EquipmentUsed:- 

 Dumpers 

 Grader 

 Excavators 

 VibratorRoller 

 NeedleVibrator 

 PlateVibrator 

 Transit mixer / Cement ConcreteMixer 

 Concrete BatchingPlant 



 

 Auto Level for Survey 

 Total Station Survey 
 
 
 
5.4.1 Dumpers:- 

 
A dumper is a vehicle designed for carrying bulk material, often on building sites. 

Dumpers are distinguished from dump trucks by configuration: a dumper is usuallyan 

open 4-wheeled vehicle with the load skip in front of the driver, while a dump truck 

hasitscabinfrontoftheload.Theskipcantiptodumptheload;thisiswherethename "dumper" 

comes from. They are normally diesel powered. A towing eye is fitted for secondary 

use as a site tractor. Dumpers with rubber tracks are used in special circumstances 

and are popular in somecountries. 

Figure 4-Dumper 
 

Earlydumpershadapayloadofaboutatonandwere2-wheeldrive,drivingon the  

front  axle  and  steered  at  the  back  wheels.  The  single   cylinder dieselengine 

(sometimes made by Lister) was started by hand cranking. Thesteering wheel 



 

turnedthebackwheels,notfront.Havingneitherelectricsnorhydraulicstherewasnot much 

to gowrong. 

Theskipwassecuredbyacatchbythedriver'sfeet.Whenthecatchisreleased, the 

skip tips under the weight of its contents at pivot points below, and after being 

emptiedisraisedbyhand.Moderndumpershavepayloadsofupto10tonesandusually steer 

by articulating at the middle of the chassis (pivot steering). They have multi- cylinder 

diesel engines, some turbocharged, electric start and hydraulics for tipping and 

steering and are more expensive to make and operate. An A-frame known as a ROPS 

(Roll-Over Protection) frame may be fitted over the seat to protect the driver if the 

dumper rolls over. Some dumpers have FOPS (Falling Object Protection) as well. 

Lifting skips are available for discharging above ground level. In the 1990s dumpers 

with swivel skips, which could be rotated to tip sideways, became popular, especially 

for working in narrow sites such as road works. Dumpers are the most common cause 

of accidents involving constructionplant. 

 

 
5.4.2 Grader:- 

 
Agrader,alsocommonlyreferredtoasaroadgrader,ablade,amaintainer,oramotor 

grader,isaconstructionmachinewithalongbladeusedtocreateaflatsurface.Typical models 

have three axles, with the engine and cab situated above the rear axles at one end of 

the vehicle and a third axle at the front end of the vehicle, with the blade in between. 

In certain countries, for example in Finland, almost every grader is equipped 

withasecondbladethatisplacedinfrontofthefrontaxle.Someconstructionpersonnel refer 

to the entire machine as "theblade." 

In civil engineering, the grader's purpose is to "finish grade" (refine, set 

precisely) the "rough grading" performed by heavy equipment or engineering vehicles 

such  as scrapers and bulldozers.  Graders  can  produce   inclined   surfaces,   to   

give cant(camber)toroads.Insomecountriestheyareusedtoproducedrainage 



 

ditches with shallow V-shaped cross-sections on either side of highways. Graders are 

commonly used in the construction and maintenance of dirt roads and gravel roads. In 

the construction of paved roads they are used to prepare the base course to create a 

wide flat surface for the asphalt to be placed on. Graders  are  also  used  to  set  

native soil foundation pads to finish grade prior to the construction of large buildings. 

In some locales such as Northern Europe, Canada, and places in the UnitedStates, 

Gradersareoftenusedinmunicipalandresidentialsnowremoval.Inscrubland and 

grassland areas of Australia and Africa, graders are often an essential piece of 

equipment on ranches, large farms, and plantations to make dirt tracks where the 

absenceofrocksandtreesmeansbulldozersarenotrequired.Gradersarealsousedfor 

undergroundmining. 

Capacities range from a blade width of 2.50 to 7.30 m and engines from 93  

373 kW (125 500 hp). 
 

 
 



 

5.4.3 Excavators:- 
 
Excavators are heavy equipment consisting of a boom, bucket and cab on a rotating 

platform (known as the "house"). The house sits atop an undercarriage with tracks or 

wheels. All movement and functions of the excavator are accomplished through the 

use of hydraulic fluid, be it with rams or motors. Their design is a natural progression 

from the steam shovel. 

Excavators are used in many ways: 
 

 Digging of trenches, holes,foundations

 Materialhandling

 Brush cutting with hydraulicattachments

 Forestrywork

 Demolition

 Generalgrading/landscaping

 Heavy lift, e.g. lifting and placing ofpipes

 Mining, especially, but not only open-pitmining

 Driving piles, in conjunction with a PileDriver.
 
 



 

5.4.3.1 Configurations:- 

 
Excavatorscomeinawidevarietyofsizes.Thesmalleronesarecalledminiorcompactexcava

tors.Caterpillar's smallest mini-excavator weighs 3549 lb (1610 kg) and has19 hp; 

their largest Model weighs 187,360 lb (84,980 kg) and has 513 hp. The largest 

excavator available is the BucyrusRH400; it weighs in excess of 2,160,510 lb 

(980,000 kg), has 4500 hp and has a bucket size of about (52.0 m³).Engines in 

excavators drive hydraulic pumps; there are usually 3 pumps: the two main pumps are 

for supplying oil at high pressure (up to 5000 psi) for the rams, slew motor, track 

motors, and accessories, and the third is a lower pressure (700 psi) pump for Pilot 

Control, this circuit used for the control of the spool valves, this allows for a reduced 

effort required when operating the controls. The two main sections of an excavatorare 

theundercarriageandthehouse.Theundercarriageincludestheblade(iffitted),tracks, track 

frame, and final drives, which have a hydraulic motor and gearing providing the drive 

to the individual tracks, and the house includes the operator cab, counterweight, 

engine,fuelandhydraulicoiltanks.Thehouseattachestotheundercarriagebywayof a 

centre pin, allowing the machine to slew 360° unhindered. The main boom attaches to 

the house, and can be one of 3 differentconfigurations: 

 
 Most are mono booms: these have no movement apart from straight up and 

down. 

 Some others have a knuckle boom which can also move left and right in line 

with themachine. 

 The other option is a hinge at the base of the boom allowing it to hydraulically 

pivot up to 180° independent to the house; however this is generally available 

only to compactexcavators. 

 
Attachedtotheendoftheboomisthestick(ordipperarm).Thestickprovidesthe 

diggingforceneededtopullthebucketthroughtheground.Thesticklengthisoptional 

depending whether reach (longer stick) or break-out power (shorter stick) isrequired. 



 

Ontheendofthestickisusuallyabucket.Awide,largecapacity(Mud)bucketwitha straight 

cutting edge is used for clean-up and levelling or where the material to be dug is soft, 

and teeth are not required. A general purpose (GP) bucket is generally smaller, 

stronger, and has hardened side cutters and teeth used to break through hard ground 

and rocks. A general purpose bucket with no teeth is known as an "Eels" bucket. 

Bucketshavenumerousshapesandsizesforvariousapplications.Therearealsomany other 

attachments which are available to be attached to the excavator for boring, ripping, 

crushing, cutting, lifting,etc. 

 
 
 
5.4.4 VibratorRoller:- 

 
A road     roller (sometimes     called      a roller-compactor,      or      just roller)    is a 

compactor type   engineering   vehicle used   to compact   soil, gravel,concrete,   or 

asphalt in the construction of roads and foundations. In some parts of the world, road 

rollers are still known colloquially as steam rollers, regardless of their method of 

propulsion. This typically onlyapplies to the largest examples (used for road-making). 

 
 
Uses:- 

 
Road rollers use the weight of the vehicle to compress the surface being rolled. Initial 

compactionofthesubstrateisdoneusingapneumatic-tiredroller,withtworows(front and 

back) of pneumatic tyres. The flexibility of the tires, with a certain amount of vertical 

movement of the wheels, enables the roller to operate effectively on uneven ground. 

The finish is done using metal-drum rollers to ensure a smooth, evenresult. 



 

5.4.5 NeedleVibrator:- 
 
In all the vibrators, the internal vibrator is most commonly used. This is also called, 

consists of a power unit, a flexible shaft and a needle. The power unit may be 

electrically driven or operated by petrol engine or air compressor. The vibrations are 

caused by eccentric weights attached to the shaft or the motor or to the rotor of a 

vibrating Element. Electromagnet, pulsating equipment is also available. The 

frequency of vibration varies up to 12,000 cycles of vibration per minute. The needle 

diameter varies from 20mm to 75 mm and its length varies from 25 cm to 90 cm. The 

bigger needle is used in the construction of mass concrete dam. Sometimes, 

arrangements are available such that the needle can be replaced by a blade of 

approximatelythesamelength.Thisbladefacilitatesvibrationofmembers,where,due to 

the congested reinforcement, the needle would not go in, but this blade can 

effectivelyvibrate.Theyareprobableandcanbeshiftedfromplacetoplaceveryeasily during 

concreting operation. They can also used in difficult positions andsituations 

 
 

5.4.5.1. Depth of Immersion ofVibrator:- 
 
To be fully effective, the active part of the vibrator shall be completely immersed in 

the concrete. Its compacting action can be usually assisted by maintaining a head of 

concrete above the active part of the vibrator, the primary object of which is to press 

down upon and confine the concrete in the zone of influence of the vibrator. The 

vibratorheadshallbedippedthroughthefillingwhichistobeconsolidatedtoafurther depth 

of 10 to 20 cm in the lower layer which has already been consolidated so that there is 

a good combination of various layers and the grout in the lower layer is distributed in 

the newfilling. 



 

5.4.5.2. Precautions while usingvibrator:- 
 

 Careshallbetakenthatthevibratingheaddoesnotcomeintocontactwithhard objects 

like hardened concrete, steel, wood, as otherwise the impact may damage 

thebearing. 

 The prime mover should as far as possible, be started only when head is raised 

or resting on softsupport. 

 When the space for introduction is narrow, the vibrator should be switched on 

only after the vibrator head has been introduced into theconcrete. 

 Thevibratormaybeusedvertically,horizontallyoratanangledependingupon the 

nature of the job but always needle vibrator usedvertically. 

 
 
 
 
 

 
5.4.6 TableVibrator:- 

 
Thisisthespecialcaseofformworkvibrator,wherethevibratorisclampedtothetable. 

Ortableismountedonspringswhicharevibratedtransferringthevariationtothetable. They 

are commonly used for vibrating concrete cubes. Any article kept on the table 

getsvibrated.Thisisadoptedmostlyinthelaboratoriesandinmakingsmallbutprecise 

prefabricated R.C.C.members. 

 
 
5.4.7 TransitMixer:- 

 
Transit mixer is one of the most popular equipment for transporting concrete over a 

long distance particularly in ready mixed plant (RMP). There are two variations. In 

one,mixedconcreteistransportedtothesitebykeepingitagitated allalongataspeed 

varyingbetween2to6revolutionsperminutes.Intheothercategory,theconcreteis 



 

batched at the central batching plant and mixing is done in the truck mixer either in 

transit or immediately prior to discharging the concrete at site. The truck mixer the 

speed of rotating of drum is between 4-16 revolutions per minute. 

Figure 5- Placing of Concrete through Chute by Transit Mixer 
 

Withthedevelopmentoftwinfinprocessmixer,thetransitmixershavebecome more 

efficient in mixing. In these mixers, in addition to the outer spirals, have two opposed 

inner spirals. The outer spirals convey the mix materials towards the bottom of the 

drum, while the opposed mixing spirals push the mix towards the feed opening. As 

per estimate the cost of transportation of concrete by transit mixer varies between Rs. 

160 to 180 cubicmeters. 

Compressive strength test for Cement. 
 

 In-situ density fromcores.

 California bearing test for sub gradesoil

 Impacttest

 Specific gravity and watertest



 

CHPATER 6 
 

6. Quantity Control:- 
 

Bituminous road construction demands a very high degree of quality control. 

The tests to be conducted at regular intervals are necessary and this are: 
 

 Concretestrength(7daysand28dayscube)attherateof2specimensforevery 150 

cum. 

 Compressive strength test forCement. 

 In-situ density fromcores. 

 California bearing test for subgradesoil 

 Impacttest 

 Specific gravity and watertests 
 
 
 
6.1 Tests:- 

 
6.1.1 Concrete Compression Strengthtest:- 

 
It is the most common test conducted on the hardened concrete, partly because it is an 

easytesttoperform,andpartlybecausemostofthedesirablecharacteristicsproperties of 

concrete are qualitatively related to its compressive strength. First take cube mould of 

the size 15 x 15 x 15cm. 

 Largestnominalsizeoftheaggregatedoesnotexceed20mm,10cmsizecubes may 

also be used as analternative.

 Now make mixture of concrete and fill it in the mould and compact it well so 

 Nowcleanthetopwithtowelforfinishedwellandcoveredwithaglassormetal plate 

to preventevaporation.



 

 Nowplaceitinmoistairofatleast90%relativehumidityandatatemperature of 27° ± 

2° C for 24 hours ± ½hour

 This test is carried out to determine the compressive strength of cement. 

Following procedure isadopted:

 The mortar of cement and sand is prepared. The proportion is 1:3 whichmeans 

that x gm of cement is mixed with 3x gm ofsand.

 The water is added to the mortar. The water cement ratio is kept as 0.4 which 

means that 0.4x gm of water is added to drymortar.

 The mortar is placed in moulds. The test specimens are in the form of cubes 

withsideas70.6mmor76mm.themouldsareofmetalandtheyareconstructed 

insuchawaythatthespecimenscanbeeasilytakenoutwithoutbeingdamaged. For 

70.6 mm and 76 mm cubes, the cement required is 185 gm and 235 gm 

respectively

 The moulds are placed in a damp cabin for 24hours.

 The specimens are removed from the moulds and they are submerged in clean 

water forcuring.

 The cubes are tested in compression testing machine at the end of 3 days and7 

days. The testing of cubes is carried out on their three sides without packing. 

Thusthreecubesaretestedeachtimetofindoutthecompressivestrengthatthe 

endof3daysand7days.Theaveragevalueisthenworkedout.Duringthetest, the 

load is to be applied uniformly at the rate of 350 kg/cm2 or 35N/mm2.

 The compressive strength at the end of 3 days should not be less than 115 

kg/cm2or11.50N/mm2andthatattheendof7daysnotbelessthan175kg/cm2or 17.50 

N/mm2.



 

 
 

Figure 6- Compressive Strength Testing machine in Q/C La 

 
6.1.2 In-Situ Densitytest:- 

 
Object of In-situ density test is to determine the mass density of soils by two methods- 

 
 Core cuttermethod

 Sand replacementmethod.
 

We use sand replacement method at site to determine density of subgrade of 

compacted soil at site 

 
 

6.1.2.1 Sand Replacement method:  

Apparatus:- 

Sand pouring cylinder, trowel or bent spoon, cylindrical calibrating container, metal 

tray with hole (30 cm square with 10 cm hole in the centre), sand (clean oven dried, 

passing 60 micron sieve), balance (accuracy of 1 gm and 0.01 gm), moisture content 

crucibles, oven desiccators, tongs, glass plate (about 45 cm square), metal tray (about 

30 cm square), scraper tool, measuring jar (1000 cc). 



 

 
 

Procedure:- 
 
Calibration of Apparatus:- 

 
 Measuretheinternalvolumeofthecalibratingcontainerfromthevolumeofthe water 

required to fill thecontainer. 

 Fill the pouring cylinder with sand within about 1.0 cm of the top and weight 

it. 

 Place the pouring cylinder concentrically on the top of calibratingcontainer. 

 Open the shutter to allow the sand to run out and fill the calibratingcylinder 

 When there is no further movement of sand in pouring cylinder, close the 

shutter. 

 Remove the pouring cylinder and weight it to the nearestgram 

 Place the pouring the cylinder on plane surface such as glassplate 

 Open the shutter and allow the sand to run out. When there is no movement of 

and in the cylinder close theshutter. 

 Weigh the pouring cylinder with remainingsand 
 

6.1.3 Measurement of soildensity:- 

 Clean and level the ground where the field density isrequired

 Fill the pouring cylinder within about 1.0 cm of the top and weightit.

 Place the metal tray with the central hole over the portion of soil to betested.

 Excavate the soil approximately 10 cm dia and 15 cm deep with bent spoon. 

Theholeinthetraywillguidethediameterofholetobemadeinthesoilcollect the 

excavated soil in the metal tray weight to the nearestgram.

 Determine the moisture content of the excavatedsoil.

 Place the pouring cylinder over the hole so that base of the cylinder covers the 

holeconcentrically.



 

 Open the shutter and allow the sand to run out into the hole. When there is no 

movement of sand, the shutter isclosed.

 Remove the cylinder and weighit.

 

 
Application:- 

 
 Density is used in calculating the stress in the soil due to its overburden 

pressure.

 

offootings,earthpressuresbehindtheretainingwalls,dams,andembankments.

 It is the density which controls the field compaction ofsoils.

 Permeability of soils depends upon itsdensity.

 Void ratio, porosity, and degree of saturation need the help of density ofsoils.
 
6.1.4 Impact Test forAggregates:- 

 
Thistestisdesignedtoevaluatetheresistanceofanaggregatetosuddenimpact.Since vehicle 

loads cause impact, this test gives an indication of the performance of aggregates to 

resist crushing under impact. The test has been standard (IS: 2386 Part IV). The IRC 

specifications also indicate the minimum acceptable values as per this test. 

 The test consists of subjecting a specimen of aggregate (passing 12.5mm sieve 

and retained on 10 mm sieve) filled into a cylindrical mould 10.2 cm interval 

dia and 5 cmheight.

 The impact is provided by dropping a hammer of weight 13.5- 14.0 kgthrough 

a height of380mm.

 Aggregate passing fully through 12.5 mm sieve and retained on 10 mm sieve 

arefilledinthecylindricalmeasureinthreelayers,eachlayerbeingtransferred to the 

cup of aggregate and tamped 25 times with therod.



 

 After subjecting the specimen to 15 blows through the hammer, the crushed 

aggregate is sieved on 2.36 mmsieve.

 Theweightofmaterialspassingthroughthissieveexpressedasapercentageof the 

total weight of the sample gives the aggregate impact value. The test is 

conducted in dry state as well as in wetstate.

For low-grade aggregate, maximum of 50 percent wet aggregate impact value is 

allowed when used in sub-base. When used as base course, the limit is 40 percent. For 

surfacing courses, the limit is 30 percent. 

 
 
 
 
 
 
 
 

Figure 7-Impact Test machine for Aggregates 



 

 

 

6.1.5 Specific gravity and water absorptiontests:- 
 
Thespecificgravityofanaggregateisconsideredtoameasureofthequalityorstrength of the 

material. Stones having low specific gravity values are generally weaker than those 

having higher values. The specific gravity test also helps identifying the stone 

specimen.Stoneshavinghigherwaterabsorptionvaluebasedoncrushingandhardness tests. 

About 2 kg of dry aggregate sample is placed in wire basket and immersed in water 

for 24 hours. The sample is weighed in water and the buoyant weight is found. The 

aggregate are then taken out weighed after drying the surface. Then the aggregate are 

dried in an oven for 24 hours at a temperature 100- 110°C, and then the dryweight 

isdetermined.Thespecificgravityiscalculatedbydividingthedryweightofaggregate by 

weight of equal volume of water. The water absorption is expressed as the percent 

waterabsorbedintermsofoverdriedweightoftheaggregates.Thespecificgravityof rocks 

vary from 2.6 to 2.9. Rock specimens having more than 0.6 percent water absorption 

are considered unsatisfactory unless found acceptable based on strength tests. 

However slightly higher value of porosity may be acceptable for aggregate used in 

bituminous pavement construction, if the aggregate are found otherwisesuitable. 



 

CHAPTER 7 
 

7. Suggestions for Improvement and Safety Measures atSite:- 
 

 Allworkmenshouldusesafetyhelmetsatworksite,providedbythecontractor. 

 All workmen should wear reflective jackets, while working in traffic moving 

zone. 

 Adequateprecautionsshouldbetakentopreventaccidentsfromelectriccurrent 

while digging operation inunderway. 

 Workers employed on bituminous works, stone crushers, concrete batching 

plant etc. should wear protective goggles, gloves, gumboots, ear plungesetc. 

 Those engaged in welding work should wear protectiveshine. 

 All scaffolds, ladders and other safety device should be maintained in a safe 

and soundcondition. 

 All construction vehicles should have reversehorns. 



 

CONCLUSION 
 

Practical training is very advantageous for me. Theoretical as well as practical 

knowledge is essential to enter in any industry. Generally we read theories but keep 

practicalknowledgeisshowimplementationonthistheoreticalknowledge.Sowewere 

going for practical training to learn many. Things and our site engineer give best 

knowledgeashecouldgiveaccordingtheirknowledge.Hetaughtusmanythingssuch as 

how to control labour, right way of communication with labour so they give best 

resultastheycangive,howtotakelevelofroadalignment,necessityofBIS/IRCCodes in 

road construction. Demand of transportation, design of super elevation,etc. 
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ABSTRACT 
 
 
 
 

This report is based on the work of EXTENSION OF HIGHWAY ROAD IN 

. This 

report contains the details of the execution work which I have seen during my 

training period. The contents of this report are theoretical as well as practical as 

per my site experience. I did my training from PWD department. 

Public works department (PWD), under the ministry of public works 

department, is the pioneer in construction arena of Rajasthan. It plays a pivotal 

role in the in implementation of government construction projects. 



CHAPTER - 1 
 
 

1. INTRODUCTION: - 
 

Roads are considered as the lifeline of any country. Some of the important roles of 

 

1. Connection to villages. 
 

2. Communication in hilly terrain. 
 

3. Carriers of freight and passengers complementing the railways 
 

4. Helps agricultural development 
 

5. Administrative convenience etc. 
 

Engineers have been always with open mind to adopt any material available 

to them for its use for the construction purposes. It is logical to see that the purpose 

of highway construction is to provide a firm and even surface for the carriageway 

or the pavement which could stand the stress caused due to number of load 

applications. 

Types of Highway construction: 
 

 Earth road and gravel roads. 
 

 Soil stabilized roads. 
 

 Water bound macadam (WBM)road. 
 

 Bituminous or black-top roads 
 

 Cement concrete roads 



1.1 Types of Pavements: - 
 

From the point of view of structural performance, pavements can be classified as: 
 

 Flexible

 Rigid

 Semi-rigid

 Composite
 

Flexible pavements are so named because the total pavement structure 

defects, orexes, underloading. A flexible pavement structure is typically composed 

of several layers of materials. Each layer receives loads from the above layer, 

spreads them out, and passes on these loads to the next layer below. Thus, the 

stresses will be reduced, which are maximum at the top layer and minimum on the 

top of sub grade. In order to take maximum advantage of this property, layers are 

usually arranged in the order of descending load bearing capacity with the highest 

load bearing capacity material (and most expensive) on the top and the lowest load 

bearing capacity material (and least expensive) on the bottom. 

A Rigid pavement derives its capacity to withstand loads from the flexural 

strength or beam strength, permitting the slab to bridge over minor irregularities in 

the sub grade, sub-base or base upon which it rests. A Semi-rigid pavement 

represents an intermediate state between the flexible and the rigid pavement. It has 

much lower flexural strength compared to concrete slabs. A Composite pavement 

is one which comprises of multiple, structurally significant layers of different- 

sometimes heterogeneous-composition. 

 
1.2 Design of Flexible Pavements: - 

 
In the design of flexible pavements, it has yet not been possible to have a rational 

design method wherein design process and service behaviour of the pavement can 

be expressed or predicted theoretically by mathematical laws. 



Flexible pavement design methods are accordingly either empirical or semi- 

empirical. In these methods, the knowledge and experience gained on the 

behaviour of the pavements in the past are usefully utilized. 

There are some various methods used to design of flexible pavement: 
 

 Group Index Method

 California Bearing Ratio Method

 California R Value or Stabil meter method

 Tri axial test method

 McLeod method

 Bur mister method
 

The design method, the GI, CBR, Stabil meter and McLeod methods are 

empirical methods. The Triaxial test method is a theoretical method using empirical 

modifications suggested by Kansas State highway Department and therefore may 

be considered as a semi-empirical method. Bur mister method is a theoretical 

approach using elastic two-layer theory. 

1.3 Traffic and Loading: - 
 

There are three different approaches for considering vehicular and traffic 

characteristics, which affects pavement design. 

1.3.1 Fixed traffic: - 
 

Thickness of pavement is governed by single load and number of load repetitions 

is not considered. The heaviest wheel load anticipated is used for design purpose. 

This is an old method and is rarely used today for pavement design. 



 

1.3.2 Fixed vehicle: - 
 

In the fixed vehicle procedure, the thickness is governed by the number of 

repetitions of a Standard axle load. If the axle loads is not a standard one, then it 

mustbeconvertedtoanequivalentaxleloadbynumberofrepetitionsofgivenaxle load 

and its equivalent axle load factor. 

 
 

1.3.3 Variable traffic and vehicle: - 
 

In this approach, both traffic and vehicle are considered individually, so there is no 

need to assign an equivalent factor for each axle load. The load scan be divided into 

a number of groups and the stresses, strains, and deflections under each load group 

can be determined separately and used for design purposes. The traffic and loading 

factors to be considered include axle loads, load repetitions, and tyre contact area. 



CHAPTER 2 
 
 
 
 

2. Material used: - 
 
 

2.1 Cement: - 
 

The natural cement is obtained by burning and crushing the stones containing clay, 

carbonate of lime and some amount of carbonate of magnesia. The clay content in 

suchstonesisabout20to40percent.Thenaturalcementisbrownincolourandits best 

variety is known as the Roman Cement. The natural cement resembles very closely 

eminent hydraulic lime. It sets very quickly after addition of water. It is not so strong 

as artificial cement and hence it has limited use in practice. The artificial cement is 

obtained by burning at a very high temperature a mixture of calcareous and 

argillaceous materials. The mixture of ingredients should be intimate and they 

should be in correct proportion. The calcined product is known as clinker. A small 

quantity of gypsum is added to the clinker and it is then pulverized into very fine 

powder which is known as the cement. 

2.1.1 Properties of cement:- 
 

Following are the important properties of good cement which primarily depend 

upon its chemical composition, thoroughness of burning and fineness of grinding: 

 It gives strength to the masonry. 

 It is an excellent binding material. 

 It is easily workable. 

 It offers good resistance to the moisture. 

 It possesses a good plasticity. 

 It stiffens or hard necessary. 



2.1.2 Harmful constituents of cement: - 
 

The presence of the following two oxides adversely affects the quality of cement: 
 

 Alkali oxides K2O and Na2O 

 Magnesium oxide MgO 
 

If the amount of alkali oxides exceeds 1 percent, it leads to the failure of 

concrete made from that cement. Similarly, if the content of the magnesium oxide 

exceeds 5 %, it causes cracks after mortar or concrete hardens. It is due to the fact 

that magnesium oxide, burned at a temperature of about1500°C, slakes very 

slowly, when mixed with water. 

Sources and brand- J K Laxmi cement and Birla cement Brand from Ratlam. 
 
 
 

2.2 Aggregate: - 
 

Construction aggregate, or simply "aggregate", is a broad category of coarse 

particulate material used in construction, including sand, gravel, crushed stone, slag, 

recycled concrete and geo synthetic aggregates. Aggregates are a component of 

composite materials such as concrete and asphalt concrete; the aggregate serves as 

reinforcement to add strength to the overall composite material. Due to the 

relatively high hydraulic conductivity value as compared to most soils, aggregates 

are widely used in drainage applications such as foundation and French drains, 

septic drain fields, retaining wall drains, and road side edge drains. Aggregates are 

also used as base material under foundations, roads, and rail roads. To put it another 

way, aggregates are used as a stable foundation or road/rail base with predictable, 

uniform properties (e.g. to help prevent differential settling under the road or 

building), or as a low-cost extender that binds with more expensive cement or 

asphalt to form concrete. 



The American Society for Testing and Materials publishes an exhaustive 

listing of specifications for various construction aggregate products, which by their 

individual design, are suitable for specific construction purposes. These products 

include specific types of coarse and fine aggregate designed for such uses as 

additives to asphalt and concrete mixes, as well as other construction uses. State 

transportation departments further refine aggregate material specifications in order 

totailoraggregateusetotheneedsandavailablesupplyintheirparticularlocations. 

 
 

2.3 Sand: - 
 

Sand is a naturally occurring  granular  material  composed  of  finely divided  

rock and mineral particles. The composition of sand is highly variable, depending 

on the local rock sources and conditions, but the most common constituent of sand 

in inland continental settings and non-tropical coastal settings is silica(silicon 

dioxide, or SiO2), usually in the form of quartz. 

As the term is used by geologists, sand particles range in diameter from 

mm, or 62.5 to 2 mm. An individual particle in this range 

size is termed a sand grain. The next larger size class above sand is gravel, with 

particles ranging from 2 mm up to 64 mm (see particle size for standards in use). 

The next smaller size class in geology is silt: particles smaller than 0.0625 mm down 

to 0.004 mm in diameter. The size specification between sand and gravel has 

remained constant for more than a century, but particle diameters as small as 

0.02 mm were considered sand under the Albert Atterberg standard in use during 

the early 20th century. A 1953 engineering standard published by the American 

Association of State Highway and Transportation Officials set the minimum sand 

size at 0.074 mm. A 1938 specification of the United States Department of 

Agriculture was 0.05 mm sand feels gritty when rubbed between the fingers (silt, 

by comparison, feels like flour). 



2.4 Bitumen: - 
 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic by 

product of decomposed organic materials. Also known as asphalt or tar, bitumen 

wasmixedwithothermaterialsthroughoutprehistoryandthroughouttheworldfor use as 

a sealant, adhesive, building mortar, incense, and decorative application on pots, 

buildings, or human skin. The material was also useful in waterproofing 

canoesandotherwatertransport,andinthemummificationprocesstowardtheend of the 

New Kingdom of ancient Egypt. It is also flammable. And, thanks to recent 

scholarship, this gooey stuff is also identifiable tosource. 

 
POINTS TO CONSIDER:- 

 
 The producer of bituminous mixtures, in purchasing a specifiedbitumen 

binder will expect that binder to possess the properties he hasspecified. 

 The producer will expect the binder to be delivered at the time he has 

specified, not before, holding tanks may not be empty and cleaned, and not 

after, he may have run out of that particular binder and had to cease 

production causing "knock on"problems. 

 The producer will expect binders to be delivered at agreedtemperatures 

that do not cause handling or storageproblems. 

 The producer should be able to store bitumen in the manner recommended 

by the supplier and in accordance with various appropriate British 

Standardsspecifications. 

 The producer should incorporate the purchased binder into bituminous 

mixtures, regarding amount, type and mixing temperature, as specified ina 

British Standard specification or Published Document, as set down in the 

design of a proprietary material, or as an agreed design/specification 

supplied by theEngineer. 



 The production plant will use a "recipe" to manufacture any bituminous 

mixture whether a "specified" mixture or a proprietary material, even if the 

material is to be assessed on a performance basis. There is no other way to 

produce large amounts of a uniform material, you need a "recipe" in the 

control room of the mixing plant to know what to mix together to obtain 

the material youwant. 

 The producer will have manufactured the material in accordance with the 

order placed at the plant by the laying contractor or engineer in charge of 

thework. 

 The producer cannot be held responsible if the material ordered is not 

suitable for the situation in which it is being used, he will produceand 

supply the materialordered. 



CHAPTER 3 
 

3. Construction methodology and generalspecifications 
 

3.1 Construction of BituminousRoads:- 
 

BituminouspavementsareincommonuseinIndiaandabroad.Flexiblepavements could 

be strengthened in stages by constructing bituminous pavement layers one after 

another in a certain period of time unlike the cement concrete pavement 

construction. The problem associated with the construction of bituminous 

pavements is control of the proper viscosity of the bituminous-aggregate mixtures 

during mixing and compaction operations. Bituminous constructions are also 

adopted for base and binder courses of pavements on heavy-trafficroads. 

3.2 Types of BituminousConstructions:- 
 

The followings construction techniques are in use: 
 

 Interface treatments like prime coat and tackcoat 

 Surface dressing and sealcoat 

 Ground or penetration typeconstructions- 

 Penetration Macadam 

 Built-up SprayGrout 

 Premix which may be any one of thefollowing: 

 Bituminous boundmacadam 

 Carpet 

 BituminousConcrete 

 Sheet Asphalt or RolledAsphalt 

 MasticAsphalt 



3.3 Methods of Construction:- 
 

Premix types of Bituminous Constructions are generally carried out in the field 

usingappropriateplants.TherearetwotypesofMixingPlantandTravellingPlant. The 

canter mixing plant consists of units for batching different materials, separate 

heatingunitsformixedaggregatesandbitumenandamixingunitoflargecapacity. The 

aggregates, filler and bitumen are transported to the site of the mixing plant 

whichisstationedatasuitablelocationandthebituminousmixisagaintransported from 

the plant to the construction site. Generally there is very good control on the quality 

of the mix obtained from the central mixing plant. The travelling Plant is a smaller 

unit and can be shifted from time to time the road side  as the bituminous 

construction progresses. In hot mix constructions the heated aggregates are mixed 

with heated bitumen in a central or travelling plant. In cold mix method, the 

aggregates at atmospheric temperature are mixed with bituminous material of low 

viscosity in cold or after slightheating. 

3.3.1 Bituminous Construction procedures:- 
 

In this Article, the material requirements, plant and equipment and construction 

process Employed for the following types of bituminous constructions have been 

presented: 

 Surface Dressing 

 Grouted or PenetrationMacadam 

 Built-up SprayGrout 

 Bitumen BoundMacadam 

 BitumenCarpet 



3.3.2 Construction Procedure for BituminousConcrete:- 
 

Thebituminousconcreteisthehighestqualityofconstructioninthegroupofblack top 

surfaces. Being of high cost specifications, the bituminous mixes are properly 

designed to satisfy the design requirements of the stability and durability. The 

mixture contains dense grading of coarse aggregate, fine aggregate and mineral 

filler coated with bitumen binder. The mix is prepared in hot-mix plant. The 

thickness of the bituminous concrete layer depends upon the traffic and quality of 

basecourse.Themixispreparedinahot-mixplant.Thethicknessofthebituminous 

concrete layer depends upon the traffic and quality of basecourse. 

3.4 Specifications of materials:- 
 

(a) Binder:Bitumenofgrade30/40,60/70,or80/100maybechosendepending upon 

the climatic condition of thelocality. 

(b) Aggregate and filler: The coarse aggregate should fulfil the following 

requirements: 

 

Aggregate impact value,maximumpercent : 30 

Los Angles abrasion value,max percent : 40 

Flakiness Index,maxpercent : 25 

Stripping at 40°C after 24 hours,max percent : 25 

 
Soundness: 

Loss with sodium sulphate in 5 cycles, max. Percent : 12 

Loss with magnesium sulphate in 5 cycles, max. Percent :  18 



 
(c) Bituminous concrete mix: 

 
MarshallStabilityTest-numberofblowstobeappliedoneithersideofspecimen:50 

Marshall Stability value, Minimum kg :340 

Marshall Flow value, 0.25mmunits : 8 to 16 

Voids inmix,Percent  : 3 to 5 

Voids filled withbitumen,Percent  : 75 to 85 



CHAPTER 4 
 

4. Plant andEquipment 
 

For construction work of the bituminous concrete, a hot mix plant is used, In order 

to achieve to high quality in construction mechanized construction equipment 

should be used. A mechanical finisher may be used if available. The finisher is 

designed to produce a uniform level riding surface and to correct automatically 

small irregularities in the pavement surface. It consists of a receiving hopper, 

arrangements for spreading the mix to a desired uniform thickness and a tamper. 

This equipment is considered to be important in the construction of bituminous 

concrete pavements. 

4.1 Construction Steps of BituminousPavements:- 

 Preparation of the existing base course layer: The existing surface is 

preparedbyremovingthepotholesorrutsifany.Theirregularitiesarefilled in 

with premix chippings at least a week before laying surfacecourse. 

 Application of Tack Coat: It is Desirable to lay AC layer over abituminous 

base or binder course. A tack coat of bitumen is applied at 6.0 to 7.5 kg per 

10m2area,thisquantitymaybeincreasedto7.5to10kgfornon-bituminous base. 

 Preparation and Placing of Premix: The premix prepared in a hot mix plant 

of a required capacity with the desired quality control. The bitumen maybe 

heatedupto150-177°Candtheaggregatetemperatureshouldnotdifferby over 

14°C from the bindertemperature. 

 Rolling:Amixafteritisplacedonthebasecourse,isthoroughlycompacted 

byrollingataspeednotmorethan5kmperhour.Theinitialorbreakdown rolling 

is done by 8 to 12 tonnes roller and the intermediate rolling is done 

withafixedwheelpneumaticrollerof15to30tonneshavingatyrepressure of 7 

kg percm2.
 

 QualityControlofBituminousConcreteConstruction:Periodicalchecksare 

made at site to ensure the quality of the resulting pavement mixture andthe 



pavementsurfacefor(a)aggregategrading(b)temperatureofaggregate(c) 

grade of bitumen (d) temperatures of paving mix during mixing and 

compaction. At least one sample for every 100 tonnes of paving mix 

discharged by the hot mix plant is collected and tested for above 

requirements.TheVariationinThicknessallowedis6mmper4.5mlength of 

theconstruction. 

 Finished Surface: The AC surface should be checked by a 3.0 m straight 

edge.Thelongitudinalundulationshouldnotexceed8.0mmandthenumber of 

undulations higher than 6.0 mm should not exceed 10 in a length of300 

m. The cross profile should not have undulations exceeding 4.0 mm. 

4.2 Construction items executed duringtraining:- 

 Road Alignment  Design of Super Elevation AndCamber, 

 Trace Cut and Layout ( BoxCulvert), 

 Tests (CBR, Impact, In-SituDensity), 

 Earthwork (Embankment, Preparation of Subgrade, SoilCompaction). 
 
 
 

4.2.1 SuperElevation:- 
 

In order to counteract the effect of centrifugal force and to reduce the tendency of 

thevehicletooverturnorskid,theouteredgeofthepavementisraisedwithrespect to the 

inner edge, thus providing a transverse slope throughout the length of the horizontal 

curve. This transverse inclination to the pavement surface is known as super 

elevation or c is expressed as theratio of the 

height of outer edge with respect to the horizontalwidth. 

4.2.2 Super ElevationDesign:- 
 

To super elevate the pavement up to the maximum limit so as to counteract the 

centrifugal force fully, neglecting the lateral friction is safer for fact moving 

vehicles. But for slow moving vehicles this may quite inconvenient. As a 

compromiseandfrompracticalconsiderationitissuggestedthatthesuperelevation 

shouldbeprovidedtofullycounteractthecentrifugalforcedueto75percentofthe 



design period, by neglecting lateral friction developed) and limiting the maximum 

super elevation to 0.07 (except on hill roads, not bound where the maximum 

allowable value is 0.1). 

 
4.2.3 Steps for Super elevation Design:- 

 
Various steps in the design of super elevation in practice may be summarized as 

given below: 

 The super elevation for 75 percent of design speed ( v m/sec or V kmph) is 

calculated neglecting thefriction 

o e = (0.75v) 2/gR or (0.75V)2/127R 

 is less than 7 % or 0.07 the value so obtained 

is provided. If the value of 

provide the maximum super elevation equal to 0.07 and proceed withsteps 

(iii) or (iv). 

 Checkthecoefficientoffrictiondevelopedforthemaximumvalueofe= 

0.07 is at the full value of design speed, 

o F = (v2/gR  0.07) 



o If the value of f thus calculated is less than 0.15, the super elevation of 0.07 

issafefordesignspeed.Ifnot,calculatetherestrictedspeedasgiveninstep- 4. 

 As an alternative to step-3, the allowable speed (va m/sec or Va kmph) at the 

curve is calculated by considering the design coefficient of lateral friction 

and the maximum super elevation,i.e., 

e + f = 0.07 + 0 

= 0.22 = va
2/gR 

o Calculate safe allowable 

speed,va = (0.22gR)0.5m/sec 

o Orva = (27.94R)0.5kmph 
 

 
4.3 Camber:- 

 
Camberistheslopeprovidedtotheroadsurfaceintransversedirectiontodrainoff 

therainwaterfromtheroadsurface.Drainageandquickdisposalofwaterfromthe 

pavement surface by providing cross slope is considered important because of 

followingsurface: 

 To prevent the entry of surface water into the subgrade soil through 

pavement, the stability, surface condition and the life of the pavement get 

adversely affected if the water enters in the subgrade and the soil gets 

soaked. 

 To prevent the entry of water into the bituminous pavement layers, as 

continued contact with water causes stripping of bitumen from the 

aggregates and results in deterioration of the pavementlayer. 

 To remove the rain water from the pavement surface as quickly as possible 

and to allow the pavement to get dry soon after the rain; the skid resistance 

of the pavement gets considered decreased under wet condition, rendering 

it slippery and unsafe for vehicle operation at highspeeds. 

The required camber of pavement depends on: 



 The type of pavementsurface, 

 The amount onrainfall 
 

A flat camber of 1.7 to 2% is sufficient on relatively impervious pavement 

surface like cement concrete or bituminous concrete. Too steep cross slope is not 

desirable because of the following reasons: 

 Transversetiltofvehiclecausesuncomfortablesidethrustandadragonthe 

steering of automobiles. Also the thrust on the wheels along the pavement 

edges is more causing unequal wear of the tyres as well as roadsurface. 

 Discomfort causing throw of vehicle when crossing the crown during 

overtakingoperations. 

 Problem of toppling over of highly laden bullock carts andtrucks. 

 Formation of cross ruts due to rapid flow ofwater. 

 Tendency of most of the vehicles to travel along the centreline. 
 

4.4 Culvert:- 
 

Wherever streams have to cross the roadway, facility for cross drainage is to be 

provided. Also often the water from the side drain is taken across by these cross 

drain in order to divert the water away from the road, to a water course or valley. 

The cross drainage concreting in box culvert at sites structure is commonly in use 

are culverts and small bridges. When a small stream crosses a road with a linear 

waterway less than about six meter, the cross drainage structure provided is called 

culvert; for higher values of linear waterways, the structure is called a bridge. 

The common types of culverts in use are: 
 

 SlabCulvert 

 BoxCulvert 

 ArchCulvert 

 Pipe Culvert 



Box Culvert of square or rectangular shapes is made of RCC. RCC box 

Culvert is ideal for in-situ constructions for openings of size up to 5 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 -concreting in box covert at sites 
 
 
 

They can be constructed in square boxes or multiple boxes or rectangular boxes, 

depending upon site conditions. 

The advantage lies in the elimination of the stout abutment sections which are 

unavoidable in slab construction. Standard designs can eliminate the process of 

it may be necessary to provide 

a downstream and an upstream curtain wall to prevent scour at erodible beds. We 

supervise to labour at site for proper vibration to reduce air voids and arrangement 

ofproperreinforcementforconcretinginCulvert.Drawings(Plan,Section,etc.)of box 

culvert-1 are shown in figure. There were twenty one culverts in which six are box 

culvert and fifteen Hume pipe culverts in whole length of theroad. 



4.5 EarthWork:- 
 

4.5.1 Embankment:- 
 

When it is required to raise the grade line of highways above the existing ground 

levelitbecomesnecessarytoconstructembankments.Thegradelinemayberaised due to 

any of the followingreasons: 

 To prevent damage to pavement due to surface water and capillarywater. 

 To keep the subgrade above the high ground watertable. 

 To maintain the design standard of the highway with respect to the vertical 

alignment 

The design elements in highways embankments are: 

 
 Height 

 Fillmaterial 

 Settlement 

 Stability of foundation,and 

 Stability ofslopes 

 
4.5.2 Height:- 

 
It is depends on the desired grade line of the highway and the soil profile or 

topography. It is also governed by stability of foundation, particularly when the 

foundation soil is weak. 

 
 
 

4.5.3 Fill Material:- 
 

Granular soil is generally preferred as highway embankment material. Organic 

soils,particularlypeatareunsuitable.Thebestofthesoilsavailablelocallyisoften 

selected with a view to keep the lead and lift as low as possible. At times light- 

weight fill material like cinder may be used to reduce the weight when foundation 

soilweak. 



4.5.4 Settlement:- 
 

The settlement may settle after the completion of construction either due to 

consolidationandsettlementofthefoundationorduetosettlementofthefillordue  to 

both. If the embankment foundation consists of compressible soil with high 

moisturecontent,theconsolidationcanoccurduetoincreaseintheload.Whatever 

bethetypeofsettlement,itisdesirablethatthesettlementisalmostcompletebefore the 

construction ofpavement. 

4.6 Stability of Soil:- 
 

When the embankment foundation consists of weak soil just beneath or at acertain 

depthbelowintheformofaweakstratum,itisessentialtoconsiderthestabilityof the 

foundation against a failure. This is all more essential in the case of high 

embankments. 

4.7 Stability ofslopes:- 
 

The embankment slopes should be stable enough to eliminate the possibility of a 

failureunderadversemoistureandotherconditions.Hencethestabilityoftheslope 

should be checked or the slope should be designed providing minimum factor of 

safety of 1.5. Often much flatter slopes are preferred in highway embankmentsdue 

to aesthetic and otherreasons. 

 
 
 

4.8 Construction ofembankments:- 
 

Theembankmentmaybeconstructedeitherbyrollinginrelativelythinlayersorby 

hydraulicfills.Theformeriscalledrolled-earthmethodandispreferredinhighway 

embankments. Each layer is compacted by rolling to a satisfactory degree or to a 

desired density before the next layer is placed. Compaction is carried out at 

optimummoisturedensitybeforethenextlayerisplaced.Compactioniscarriedout an 

optimum moisture content so as to take advantages of maximum dry density 

usingaspecifiedcompactingeffortandequipment.Thethicknessofthelayersmay 



vary between 10 to 30 cm depending on various factors such as soils types, 

equipment, specifications etc. The practice of dumping the earth without 

compacting properly and allowing the fill to get consolidated under weatherduring 

fewsubsequentseasonsshouldbeavoidedasthesettlementwillcontinueforavery 

longperiod.Ifthepavementisconstructedbeforethesettlementofthefillisalmost 

complete, the pavement is likely to become uneven and also faillater-on. 

4.9 Preparation of Subgrade:- 
 

The preparation of subgrade includes all operations before the pavement structure 

could be laid over it and compacted. Thus the preparation of subgrade would include 

site clearance, grading (embankment or cut section) and compaction. The subgrade 

may be situated on embankment or excavation or at the existing ground surface. In 

all the cases, site should be cleared off and the top soil consisting of grass, roots 

rubbish and other organic matter are to be removed. Next, the grading operation is 

started so as to bring the vertical profile of the subgrade to designed grade and 

camber. Bull dozers, scrapers and blade graders are useful equipment to 

speedupthiswork.Itismostessentialtocompactthetopofsubgrade,uptoadepth of about 

adequately before placing the pavementlayer. 

 
 
 
 

4.10 Soil Compaction:- 
 

By compaction of soil, the particles are mechanically contained to be packed more 

closely, by expelling part of the air voids. Compaction increases the density and 

stability, reduces settlement and lowers the adverse effects of moisture. Hence 

proper compaction of fills, subgrade, sub-base and base course are considered 

essential for proper highway construction. The various factors influencing soil 

compactionincludethemoisturecontent,amountandtypeofcompaction,soiltype and 

stone content. It is well known fact that there is an optimum moisture content 

(OMC) for a soil which would give maximum dry density for a particular type and 

amountofcompaction.HenceitisalwaysdesirabletocompactthesoilattheOM 



after deciding the compacting equipment. 
 

 
 
 

Figures 2 -Compacting By Vibrator Roller at Site. 



CHAPTER 5 
 

5. Compacting Equipment:- 
 

 Roller 

 smooth WheeledRoller 

 Pneumatic TyredRoller 

 Sheep footRoller 

 Watering 

 Rammers 

 Vibrators 
 
 
 

5.1 Field Control for Compaction:- 
 

For adequate quality control in construction, it is essential to have proper. The two 

field control in compaction field control tests needed is: 

 Measurement of moisturecontent. 
 

 Measurement of drydensity 
 

The moisture content of the soil may be found before compaction by any 

one of the rapid methods suitable at the site. If the moisture is controlled at the 

OMC, then the next control needed may be suited at the site. If the moisture is 

controlled at the OMC, then the next control needed is the dry density, the desired 

valueofwhichmaybeachievedbyincreasingthenumberofpassesfortheselected 

equipment and the thickness of each layer. Dry density may be found by any 

suitablemethod. 



Replacementmethodisconsideredquitesatisfactory.Acertainpercentage(say 

100or95%)ofthestandarddensityisgenerallyaimedatinthefieldcompaction.Thus by 

fields checks it is possible to control the construction to achieve adequate compaction 

However, statistical quality control methods should be followed for the compaction in 

construction of high embankment. 

 
 
 

Figure 3 - Compacting By Vibrator Roller at Site. 

 
5.2 Importance of Soil Compaction:- 

 
For highway engineers, a study of the compaction properties of soil is extremely important for 

the following reasons: 

 Soils which are compacted to a high density have greater strength and hence a 

pavement constructed on such sub grades requires lesser thickness. 

 Compaction ofsoils reduces the possibility of settlement of embankments 

during the life of pavement and slope offailure. 



 Compacted sub grades are less susceptible to change in moisture content. This 

means that swelling and shrinkage of soils, accompanying moisture changes, 

can bereduced. 

 
 
5.3 IRC/BISCodes:- 

 
IRC Design Guidelines 

 
Some of the important points recommended by the IRC for the CBR method ofdesign 

(IRC: 37-1970) are givenbelow: 

 TheCBRtestsshouldbeperformedonremoldedsoilsinthelaboratory.In-Situ tests 

are not recommended for design purpose. The specimens should be prepared by 

static compaction wherever possible and otherwise by dynamic compaction. 

The standard test procedure should be strictly adheredto.

 In new constructions the CBR test samples may be soaked in water for four days 

period before testing. However in areas with arid climate or when the annual 

rainfall is less than 50 cm and the water table is too deep to affect the subgrade 

adversely and when thick and impermeable bituminous surfacing is 

provided,itisnotnecessarytosoakthesoilspecimenbeforecarryingout CBR test.

 Thetop50cmofsubgradeshouldbecompactedatleastupto95to100percent of 

proctordensity.

 An expected of the traffic to be carried by the road pavements at the end of 

expected life should be made keeping in view the existing traffic and probable 

growthrateoftraffic.Pavementsofmajorroadsshouldbedesignedatleastfor 10 

years life period and the following formula may be used in such cases for 

estimating the designtraffic.



o A = P [1+r](n+10) 

o Where A = number of heavy vehicles per day for design (laden 

weight >3 tones) 

 
P = number of heavy vehicles per day at least count 

r = Annual rate of increase of heavy vehicles 

n = Number of years between the last count and the year of 

completion of construction. 

 
 

 ThevalueofPintheformulashouldbethesevendayaverageofheavyvehicles 

foundfrom24-hourcounts.Ifareliablevalueofgrowthfactorrisnotavailable, a 

value of 7.5% may be assumed for roads in ruralareas.

 Whensub-basecoursematerialscontainsubstantialproportionofaggregatesof size 

above 20 mm, the CBR value of these materials would not be valid forthe 

design of subsequent layers above them. Thin layers of wearing course suchas 

surface dressing or open graded premixed carpet up to 2.5 cm thicknessshould 

notbecountedtowardsthetotalthicknessastheydonotincreasethestructural 

capacity as thepavement.

 
5.4 Machinery, EquipmentUsed:- 

 Dumpers 

 Grader 

 Excavators 

 VibratorRoller 

 NeedleVibrator 

 PlateVibrator 

 Transit mixer / Cement ConcreteMixer 

 Concrete BatchingPlant 



 Auto Level for Survey 

 Total Station Survey 
 
 
 
5.4.1 Dumpers:- 

 
A dumper is a vehicle designed for carrying bulk material, often on building sites. 

Dumpers are distinguished from dump trucks by configuration: a dumper is usuallyan 

open 4-wheeled vehicle with the load skip in front of the driver, while a dump truck 

hasitscabinfrontoftheload.Theskipcantiptodumptheload;thisiswherethename "dumper" 

comes from. They are normally diesel powered. A towing eye is fitted for secondary 

use as a site tractor. Dumpers with rubber tracks are used in special circumstances and 

are popular in somecountries. 

Figure 4-Dumper 
 

Earlydumpershadapayloadofaboutatonandwere2-wheeldrive,drivingon the 

front axle and steered at the back wheels. The single cylinder dieselengine (sometimes 

made by Lister) was started by hand cranking. Thesteering wheel 



turnedthebackwheels,notfront.Havingneitherelectricsnorhydraulicstherewasnot much 

to gowrong. 

Theskipwassecuredbyacatchbythedriver'sfeet.Whenthecatchisreleased, the skip 

tips under the weight of its contents at pivot points below, and after being 

emptiedisraisedbyhand.Moderndumpershavepayloadsofupto10tonesandusually steer 

by articulating at the middle of the chassis (pivot steering). They have multi- cylinder 

diesel engines, some turbocharged, electric start and hydraulics for tipping and steering 

and are more expensive to make and operate. An A-frame known as a ROPS (Roll- 

Over Protection) frame may be fitted over the seat to protect the driver if the dumper 

rolls over. Some dumpers have FOPS (Falling Object Protection) as well. Lifting skips 

are available for discharging above ground level. In the 1990s dumpers with swivel 

skips, which could be rotated to tip sideways, became popular, especially for working 

in narrow sites such as road works. Dumpers are the most common cause of accidents 

involving constructionplant. 

 

 
5.4.2 Grader:- 

 
Agrader,alsocommonlyreferredtoasaroadgrader,ablade,amaintainer,oramotor 

grader,isaconstructionmachinewithalongbladeusedtocreateaflatsurface.Typical models 

have three axles, with the engine and cab situated above the rear axles at one end of 

the vehicle and a third axle at the front end of the vehicle, with the blade in between. 

In certain countries, for example in Finland, almost every grader is equipped 

withasecondbladethatisplacedinfrontofthefrontaxle.Someconstructionpersonnel refer 

to the entire machine as "theblade." 

In civil engineering, the grader's purpose is to "finish grade" (refine, set 

precisely) the "rough grading" performed by heavy equipment or engineering vehicles 

such as scrapers and bulldozers. Graders can produce inclined surfaces, to give 

cant(camber)toroads.Insomecountriestheyareusedtoproducedrainage 



ditches with shallow V-shaped cross-sections on either side of highways. Graders are 

commonly used in the construction and maintenance of dirt roads and gravel roads. In 

the construction of paved roads they are used to prepare the base course to create a wide 

flat surface for the asphalt to be placed on. Graders are also used to set native soil 

foundation pads to finish grade prior to the construction of large buildings. In some 

locales such as Northern Europe, Canada, and places in the UnitedStates, 

Gradersareoftenusedinmunicipalandresidentialsnowremoval.Inscrubland and 

grassland areas of Australia and Africa, graders are often an essential piece of 

equipment on ranches, large farms, and plantations to make dirt tracks where the 

absenceofrocksandtreesmeansbulldozersarenotrequired.Gradersarealsousedfor 

undergroundmining. 

Capacities range from a blade width of 2.50 to 7.30 m and engines from 93  

373 kW (125 500 hp). 



5.4.3 Excavators:- 
 

Excavators are heavy equipment consisting of a boom, bucket and cab on a rotating 

platform (known as the "house"). The house sits atop an undercarriage with tracks or 

wheels. All movement and functions of the excavator are accomplished through the 

use of hydraulic fluid, be it with rams or motors. Their design is a natural progression 

from the steam shovel. 

Excavators are used in many ways: 

 
 Digging of trenches, holes,foundations 

 Materialhandling 

 Brush cutting with hydraulicattachments 

 Forestrywork 

 Demolition 

 Generalgrading/landscaping 

 Heavy lift, e.g. lifting and placing ofpipes 

 Mining, especially, but not only open-pitmining 

 Driving piles, in conjunction with a PileDriver. 



5.4.3.1 Configurations:- 

 
Excavatorscomeinawidevarietyofsizes.Thesmalleronesarecalledminiorcompactexcava 

tors.Caterpillar's smallest mini-excavator weighs 3549 lb (1610 kg) and has19 hp; their 

largest Model weighs 187,360 lb (84,980 kg) and has 513 hp. The largest excavator 

available is the BucyrusRH400; it weighs in excess of 2,160,510 lb (980,000 kg), has 

4500 hp and has a bucket size of about (52.0 m³).Engines in excavators drive hydraulic 

pumps; there are usually 3 pumps: the two main pumps are for supplying oil at high 

pressure (up to 5000 psi) for the rams, slew motor, track motors, and accessories, and 

the third is a lower pressure (700 psi) pump for Pilot Control, this circuit used for the 

control of the spool valves, this allows for a reduced effort required when operating the 

controls. The two main sections of an excavatorare 

theundercarriageandthehouse.Theundercarriageincludestheblade(iffitted),tracks, track 

frame, and final drives, which have a hydraulic motor and gearing providing the drive 

to the individual tracks, and the house includes the operator cab, counterweight, 

engine,fuelandhydraulicoiltanks.Thehouseattachestotheundercarriagebywayof a 

centre pin, allowing the machine to slew 360° unhindered. The main boom attaches to 

the house, and can be one of 3 differentconfigurations: 

 
 Most are mono booms: these have no movement apart from straight up and 

down. 

 Some others have a knuckle boom which can also move left and right in line 

with themachine. 

 The other option is a hinge at the base of the boom allowing it to hydraulically 

pivot up to 180° independent to the house; however this is generally available 

only to compactexcavators. 

 
Attachedtotheendoftheboomisthestick(ordipperarm).Thestickprovidesthe 

diggingforceneededtopullthebucketthroughtheground.Thesticklengthisoptional 

depending whether reach (longer stick) or break-out power (shorter stick) isrequired. 



Ontheendofthestickisusuallyabucket.Awide,largecapacity(Mud)bucketwitha straight 

cutting edge is used for clean-up and levelling or where the material to be dug is soft, 

and teeth are not required. A general purpose (GP) bucket is generally smaller, stronger, 

and has hardened side cutters and teeth used to break through hard ground and rocks. 

A general purpose bucket with no teeth is known as an "Eels" bucket. 

Bucketshavenumerousshapesandsizesforvariousapplications.Therearealsomany other 

attachments which are available to be attached to the excavator for boring, ripping, 

crushing, cutting, lifting,etc. 

 
 
 
5.4.4 VibratorRoller:- 

 
A road roller (sometimes called a roller-compactor, or  just roller)  is a  compactor 

type engineering vehicle used to compact soil, gravel,concrete, or asphalt in the 

construction of roads and foundations. In some parts of the world, road rollers are still 

known colloquially as steam rollers, regardless of their method of propulsion. This 

typically onlyapplies to the largest examples (used for road-making). 

 
 
Uses:- 

Road rollers use the weight of the vehicle to compress the surface being rolled. Initial 

compactionofthesubstrateisdoneusingapneumatic-tiredroller,withtworows(front and 

back) of pneumatic tyres. The flexibility of the tires, with a certain amount of vertical 

movement of the wheels, enables the roller to operate effectively on uneven ground. 

The finish is done using metal-drum rollers to ensure a smooth, evenresult. 



5.4.5 NeedleVibrator:- 
 

In all the vibrators, the internal vibrator is most commonly used. This is also called, 

This essentially 

consists of a power unit, a flexible shaft and a needle. The power unit may be 

electrically driven or operated by petrol engine or air compressor. The vibrations are 

caused by eccentric weights attached to the shaft or the motor or to the rotor of a 

vibrating Element. Electromagnet, pulsating equipment is also available. The frequency 

of vibration varies up to 12,000 cycles of vibration per minute. The needle diameter 

varies from 20mm to 75 mm and its length varies from 25 cm to 90 cm. The bigger 

needle is used in the construction of mass concrete dam. Sometimes, arrangements are 

available such that the needle can be replaced by a blade of 

approximatelythesamelength.Thisbladefacilitatesvibrationofmembers,where,due to the 

congested reinforcement, the needle would not go in, but this blade can 

effectivelyvibrate.Theyareprobableandcanbeshiftedfromplacetoplaceveryeasily during 

concreting operation. They can also used in difficult positions andsituations 

 
 

5.4.5.1. Depth of Immersion ofVibrator:- 
 

To be fully effective, the active part of the vibrator shall be completely immersed in the 

concrete. Its compacting action can be usually assisted by maintaining a head of 

concrete above the active part of the vibrator, the primary object of which is to press 

down upon and confine the concrete in the zone of influence of the vibrator. The 

vibratorheadshallbedippedthroughthefillingwhichistobeconsolidatedtoafurther depth 

of 10 to 20 cm in the lower layer which has already been consolidated so that there is a 

good combination of various layers and the grout in the lower layer is distributed in the 

newfilling. 



5.4.5.2. Precautions while usingvibrator:- 
 

 Careshallbetakenthatthevibratingheaddoesnotcomeintocontactwithhard objects 

like hardened concrete, steel, wood, as otherwise the impact may damage 

thebearing. 

 The prime mover should as far as possible, be started only when head is raised 

or resting on softsupport. 

 When the space for introduction is narrow, the vibrator should be switched on 

only after the vibrator head has been introduced into theconcrete. 

 Thevibratormaybeusedvertically,horizontallyoratanangledependingupon the 

nature of the job but always needle vibrator usedvertically. 

 
 
 
 
 
 

5.4.6 TableVibrator:- 

Thisisthespecialcaseofformworkvibrator,wherethevibratorisclampedtothetable. 

Ortableismountedonspringswhicharevibratedtransferringthevariationtothetable. They 

are commonly used for vibrating concrete cubes. Any article kept on the table 

getsvibrated.Thisisadoptedmostlyinthelaboratoriesandinmakingsmallbutprecise 

prefabricated R.C.C.members. 

 
 
5.4.7 TransitMixer:- 

Transit mixer is one of the most popular equipment for transporting concrete over a 

long distance particularly in ready mixed plant (RMP). There are two variations. In 

one,mixedconcreteistransportedtothesitebykeepingitagitated allalongataspeed 

varyingbetween2to6revolutionsperminutes.Intheothercategory,theconcreteis 



batched at the central batching plant and mixing is done in the truck mixer either in 

transit or immediately prior to discharging the concrete at site. The truck mixer the 

speed of rotating of drum is between 4-16 revolutions per minute. 

Figure 5- Placing of Concrete through Chute by Transit Mixer 
 

Withthedevelopmentoftwinfinprocessmixer,thetransitmixershavebecome more 

efficient in mixing. In these mixers, in addition to the outer spirals, have two opposed 

inner spirals. The outer spirals convey the mix materials towards the bottom of the 

drum, while the opposed mixing spirals push the mix towards the feed opening. As per 

estimate the cost of transportation of concrete by transit mixer varies between Rs. 160 

to 180 cubicmeters. 

Compressive strength test for Cement. 
 

 In-situ density fromcores. 

 California bearing test for sub gradesoil 

 Impacttest 

 Specific gravity and watertest 
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6. Quantity Control:- 
 

Bituminous road construction demands a very high degree of quality control. 

The tests to be conducted at regular intervals are necessary and this are: 
 

 Concretestrength(7daysand28dayscube)attherateof2specimensforevery 150 

cum. 

 Compressive strength test forCement. 

 In-situ density fromcores. 

 California bearing test for subgradesoil 

 Impacttest 

 Specific gravity and watertests 
 
 
 
6.1 Tests:- 

 
6.1.1 Concrete Compression Strengthtest:- 

 
It is the most common test conducted on the hardened concrete, partly because it is an 

easytesttoperform, andpartlybecausemostofthedesirablecharacteristicsproperties of 

concrete are qualitatively related to its compressive strength. First take cube mould of 

the size 15 x 15 x 15cm. 

 Largestnominalsizeoftheaggregatedoesnotexceed20mm,10cmsizecubes may 

also be used as an alternative. 

 Now make mixture of concrete and fill it in the mould and compact it well so 

 laitance. 

 Nowcleanthetopwithtowelforfinishedwellandcoveredwithaglassormetal plate 

to prevent evaporation. 



 Nowplaceitinmoistairofatleast90%relativehumidityandatatemperature of 27° ± 

2° C for 24 hours ± ½hour 

 This test is carried out to determine the compressive strength of cement. 

Following procedure is adopted: 

 The mortar of cement and sand is prepared. The proportion is 1:3 which means 

that x gm of cement is mixed with 3x gm of sand. 

 The water is added to the mortar. The water cement ratio is kept as 0.4 which 

means that 0.4x gm of water is added to dry mortar. 

 The mortar is placed in moulds. The test specimens are in the form of cubes 

withsideas70.6 mmor76mm.the moulds are of metal and they are constructed 

insuchawaythatthespecimenscanbeeasilytakenoutwithoutbeingdamaged. For 

70.6 mm and 76 mm cubes, the cement required is 185 gm and 235 gm 

respectively 

 The moulds are placed in a damp cabin for 24hours. 

 The specimens are removed from the moulds and they are submerged in clean 

water for curing. 

 The cubes are tested in compression testing machine at the end of 3 days and7 

days. The testing of cubes is carried out on their three sides without packing. 

Thusthreecubesaretestedeachtimetofindoutthecompressivestrengthatthe end of 

3days and7 days. The average value is then worked out. During the test, the 

load is to be applied uniformly at the rate of 350 kg/cm2 or 35N/mm2. 

 The compressive strength at the end of 3 days should not be less than 115 

kg/cm2or11.50N/mm2andthatattheendof7daysnotbelessthan175kg/cm2or 17.50 

N/mm2. 



 
 

Figure 6- Compressive Strength Testing machine in Q/C La 

 
6.1.2 In-Situ Density test: - 

 
Object of In-situ density test is to determine the mass density of soils by two methods- 

 
 Core cutter method 

 Sand replacement method. 
 

We use sand replacement method at site to determine density of subgrade of 

compacted soil at site 

 
 

6.1.2.1 Sand Replacement method: 
 

 Apparatus:- 
 

Sand pouring cylinder, trowel or bent spoon, cylindrical calibrating container, metal 

tray with hole (30 cm square with 10 cm hole in the centre), sand (clean oven dried, 

passing 60 micron sieve), balance (accuracy of 1 gm and 0.01 gm), moisture content 

crucibles, oven desiccators, tongs, glass plate (about 45 cm square), metal tray (about 

30 cm square), scraper tool, measuring jar (1000 cc). 



 
 

Procedure: - 
 

Calibration of Apparatus: - 
 

 Measuretheinternalvolumeofthecalibratingcontainerfromthevolumeofthe water 

required to fill the container. 

 Fill the pouring cylinder with sand within about 1.0 cm of the top and weight 

it. 

 Place the pouring cylinder concentrically on the top ofcalibrating container. 

 Open the shutter to allow the sand to run out and fill the calibrating cylinder 

 When there is no further movement of sand in pouring cylinder, close the 

shutter. 

 Remove the pouring cylinder and weight it to the nearest gram 

 Place the pouring the cylinder on plane surface such as glass plate 

 Open the shutter and allow the sand to run out. When there is no movement of 

and in the cylinder close the shutter. 

 Weigh the pouring cylinder with remaining sand 
 

6.1.3 Measurement of soil density: - 

 Clean and level the ground where the field density is required

 Fill the pouring cylinder within about 1.0 cm of the top and weight it.

 Place the metal tray with the central hole over the portion of soil to be tested.

 Excavate the soil approximately 10 cm dia and 15 cm deep with bent spoon. 

The hole in the tray will guide the diameter of hole to be made in the soil collect 

the excavated soil in the metal tray weight to the nearest gram.

 Determine the moisture content of the excavated soil.

 Place the pouring cylinder over the hole so that base of the cylinder covers the 
hole concentrically.



 Open the shutter and allow the sand to run out into the hole. When there is no 
movement of sand, the shutter is closed.

 Remove the cylinder and weigh it.

 

 
Application: - 

 
 Density is used in calculating the stress in the soil due to its overburden 

pressure.

 in estimating bearing capacity of soil foundation system, 

settlement of footings, earth pressures behind the retaining walls, dams, 

and embankments.

 It is the density which controls the field compaction of soils.

 Permeability of soils depends upon its density.

 Void ratio, porosity, and degree of saturation need the help of density ofsoils.

 
6.1.4 Impact Test for Aggregates: - 

 
Thistestisdesignedtoevaluatetheresistanceofanaggregatetosuddenimpact.Since vehicle 

loads cause impact, this test gives an indication of the performance of aggregates to 

resist crushing under impact. The test has been standard (IS: 2386 Part IV). The IRC 

specifications also indicate the minimum acceptable values as per this test. 

 The test consists of subjecting a specimen of aggregate (passing 12.5mm sieve 

and retained on 10 mm sieve) filled into a cylindrical mould 10.2 cm interval 

dia and 5cmh eight. 

 The impact is provided by dropping a hammer of weight 13.5- 14.0 kg through 

a height of380mm. 

 Aggregate passing fully through 12.5 mm sieve and retained on 10 mm sieve 

are filled in the cylindrical measure in three layers, each layer being transferred 

to the cup of aggregate and tamped 25 times with the rod. 



 After subjecting the specimen to 15 blows through the hammer, the crushed 

aggregate is sieved on 2.36 mm sieve. 

 Theweightofmaterialspassingthroughthissieveexpressedasapercentageof the 

total weight of the sample gives the aggregate impact value. The test is 

conducted in dry state as well as in wet state. 

For low-grade aggregate, maximum of 50 percent wet aggregate impact value is 

allowed when used in sub-base. When used as base course, the limit is 40 percent. For 

surfacing courses, the limit is 30 percent. 

 
 
 
 
 
 
 
 

Figure 7-Impact Test machine for Aggregates 



 

 

6.1.5 Specific gravity and water absorption tests: - 
 

Thespecificgravityofanaggregateisconsideredtoameasureofthequalityorstrength of the 

material. Stones having low specific gravity values are generally weaker than those 

having higher values. The specific gravity test also helps identifying the stone 

specimen. Stones having higher water absorption value based on crushing and hardness 

tests. About 2 kg of dry aggregate sample is placed in wire basket and immersed in 

water for 24 hours. The sample is weighed in water and the buoyant weight is found. 

The aggregate is then taken out weighed after drying the surface. Then the aggregate is 

dried in an oven for 24 hours at a temperature 100- 110°C, and then the dry weight is 

determined. The specific gravity is calculated by dividing the dry weigh to aggregate 

by weight of equal volume of water. The water absorption is expressed as the percent 

water absorbed in terms of over dried weight of the aggregates. The specific gravity of 

rocks varies from 2.6 to 2.9. Rock specimens having more than 0.6 percent water 

absorption are considered unsatisfactory unless found acceptable based on strength 

tests. However slightly higher value of porosity may be acceptable for aggregate used 

in bituminous pavement construction, if the aggregate is found otherwise suitable. 



CHAPTER 7 
 

7. Suggestions for Improvement and Safety Measures at Site: - 
 

 All workmen should use safety helmets at worksite, provided by the contractor. 

 All workmen should wear reflective jackets, while working in traffic moving 

zone. 

 Adequateprecautionsshouldbetakentopreventaccidentsfromelectriccurrent 

while digging operation in underway. 

 Workers employed on bituminous works, stone crushers, concrete batching 

plant etc. should wear protective goggles, gloves, gumboots, ear plunges 

etc. 

 Those engaged in welding work should wear protective shine. 

 All scaffolds, ladders and other safety device should be maintained in a safe 

and sound condition. 

 All construction vehicles should have reverse horns. 



CONCLUSION 
 

Practical training is very advantageous for me. Theoretical as well as practical 

knowledge is essential to enter in any industry. Generally, we read theories but keep 

practical knowledge is show implementation on this theoretical knowledge. So, we 

were going for practical training to learn many. Things and our site engineer give best 

knowledge could give according their knowledge. He taught us many things such as 

how to control labour, right way of communication with labour so they give best result 

as they can give, how to take level of road alignment, necessity of BIS/IRC Codes in 

road construction. Demand of transportation, design of super elevation etc., 
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CHAPTER  1 

INTRODUCTION 

 
 

INTRODUCTION: 

 
Andhra Pradesh Township and Infrastructure Development Corporation Limited was 

established as a government syndicate to take up the task of integrated township and 

Infrastructure development across the state of Andhra Pradesh. It is the state level nodal agency 

for Pradhan Mantri Awas Yojana (PMAY) with capabilities of holistic planning, development, 

financing and implementation of affordable housing in the state, under Municipal 

Administration and Urban Development Department 

KMV Company Established three decades ago. KMV has project offices in Andhra 

Pradesh, Karnataka, Madhya Pradesh, Tamil Nadu, Orissa and Rajasthan. Our professional 

team of Board of Directors is well complemented by a highly qualified, professional staff of 

more than 400 associates to deliver the best in the industry. At KMV Projects Ltd. 

KMV Projects Limited is a Non-govt company, incorporated on 02 Apr, 2007. It's a public 

unlisted company and is classified as 'company limited by shares'. APTIDCO is proposed a 

project PMAY  NTR NAGAR (PMAY - HFA), NON  HIGH RISE GROUP 

DEVELEPMENT SCHEME, This project is taken up by the KMV PROJECTS LIMITED. 
 
 
 

OUR CORE VALUES: 
 

 Commitment and Integrity 

 Excellence and Quality 

 Innovation and Creativity 

 Respect for People and the Environment 

 Punctuality 

 Safety and Security 
 

clients budget specifications. We have a proven track record of excellence in engineering and 
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construction and we believe in striving in the present to continuously improve our performance. 

The saga of growth & excellence continues. We achieve innovation by coupling inspiring 

creativity with knowledge from practice and experience. We deploy science and technology 

imaginatively with equal respect for people and the environment. We complete and deliver all 

our projects within the client specified deadline, without compromising on quality. 

We ensure safety and security for our staff and the general public. 
 
 

OUR VISION & MISSION: 
 
 

 VISION:
 

Leadership in the business and be an Organization of repute for encouraging 

 

 MISSION:
 

Adopt modern engineering practices for safe and healthy work environment. 

Encourage innovation, up gradation of knowledge, professionalism of employees 

as part of Contribute to neighborhood development 

assuming at every legitimate opportunity. 

PROJECT DETAILS: 
 

 Andhra Pradesh   Township &   Infrastructure   Development Corporation 

(APTIDCO)

 Proposed unit typologies:

 Type  I : 300 Sq. Ft.  G+3 Building 

 Type  II : 365 Sq. Ft. G+3 Building 

 Type  III : 430 Sq. Ft. G+3 Building 

 Proposed housing development:
 

Model G+3 model for all locations 
 

 No of blocks:

 Type A - 300sqft- 4 blocks 

 For each block 32 flats 

 For Type A blocks total build up area 1.33 Acres 

 Type B - 365 sqft- 0 blocks 
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 Type C - 430 sqft -16 blocks 

 For each block 48 flats 

 For Type C blocks total build up area 7.58 Acres 
 
 

 
SALIENT FEATURES OF DWELLING UNIT 

 

 
 
 
 

Vitrified tile flooring, ceramic flooring, 2-track windows, emulsion paints 

Tender called for 1,20,826 houses 

 Shear wall Technology (Monolithic Concrete construction)- Adopted.

 Physical Infrastructure proposed

 Internal Roads 

 External Water supply 

 External electrification 

 External sewerage net work 
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 Storm water drains 

 Street Lighting with LED 4 

 Social Infrastructure proposed

 Commercial space 

 Community Hall, 

 Primary School & Anganwadi Centre, 

 Primary Health Centre, 

 Parks and Playgrounds etc. 

 Both physical and social infrastructure - not included in estimate

 Separate Tender proposed - for all the locations as per requirement.
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CHAPTER-2 

TECHNOLOGY ADOPTED  HIGHLIGHTS 

SHEAR  WALL TECHNOLOGY ( Monolithic ) : 

 Most reliable, known and proven among all approved technologies of construction By 

BMTPC (Building Materials and Technology Promotion Council, Ministry of Housing 

and Urban Poverty Alleviation, GoI 

 Single LARGEST new Construction Technology adoption in Housing sector ever adopted 

in India 

 First of its kind, adoption of Shear wall technology (Monolithic) in Houses constructed for 

EWS (Economically Weaker Sections) ever adopted in any developing country of the 

world 

  Opening and bringing fastest construction Technologies in to the area of Construction 

sector in the State will lead to shift towards Technology oriented construction activities in 

both public and private sectors in- turn adds Gross Value Addition to the State GDP 

 
 

SHEARWALL TECHNOLOGY (MONOLITHIC) - ADVANTAGES: 

 Pre-Engineering & customized structure

 Reduction of Foundation loading.

 Superior and safer than conventional technology and many other modern technologies

 Stronger than conventional technology

 Rapid construction and early delivery houses to people (One floor for every week)

 Durability factor (Durable and reliable structures)

 Disaster resistant  (Providing Disaster resistant structures in Coastal Districts of A.P 

is required as safety is paramount)

 Environmentally friendly - less pollution effects on public

 Increased carpet area due to compact and thin walls

 Finishes like high end due to monolithic construction and provision of superior 

specifications such as Vitrified flooring, 2-Track Windows, Emulsion paints etc.

 No dependency on brick manufacturing and avoid delays as well as pollution
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 Easy in handling with Minimum Labour

 No Plastering is required

 Earthquake Resistance structure
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THE DIFFERENCE BETWEEN A SHEAR WALL AND A BEARING WALL: 

A shear wall is a wall that is structurally designed to take the load that acts laterally 

(shear) in a building structure as well as assisting in supporting the building elements around 

it such as beams, girders, and anything attached to those elements. Shear walls take lateral 

loads, placed on it by the building itself, as well as the lateral loads experienced if and when 

wind hits the structure and in some instances earthquakes. 

 
Bearing walls are just that, bearing the weight of elements (beams, girders, building 

components) attached to it. These walls are generally placed in areas that shear will not be 
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 MIVAN SHUTTERING:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 MACHILIPATNAM TENDERS:
 Soils are of Black Cotton soils at Machilipatnam. 

 Cost of foundation is high due to weak soils. 

 Cost of foundation will be high if G+5 proposed 

 On an average, Rs.300 more per sq. ft for G+5 than G+3 

 G+ 3 model is adopted 
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CHAPTER-3 

SELF COMPACTING CONCRETE 
 

INTRODUCTION : 

For several years beginning in 1983, the problem of the durability of concrete 
structures was a major topic of interest in Japan. The creation of durable concrete structures 
requires adequate compaction by skilled workers. However, the gradual reduction in the 
number of skilled workers. In  in 
the quality of construction work. One solution for the achievement of durable concrete 
structures independent of the quality of construction work is the employment of self- 
compacting concrete, which can be compacted into every corner of a formwork, purely by 
means of its own weight and without the need for vibrating compaction. The necessity of this 
type of concrete was proposed by Okamura in 1986. Studies to develop self-compacting 
concrete, including a fundamental study on the workability of concrete, have been 
carried out by Ozawa and Maekawa at the University of Tokyo. The prototype of self- 
compacting concrete was first completed in 1988 using materials already on the market. The 
prototype performed satisfactorily with regard to drying and hardening shrinkage, heat of 
hydration, denseness after hardening, and other properties. 

 
 

ADVANTAGESS OF SCC : 

Self compacting concrete (SCC) can be classified as an advanced construction 
material. The SCC as the name suggests, does not require to be vibrated to achieve full 
compaction. This offers following benefits and advantages over conventional concrete. 

 Improved quality of concrete and reduction of onsite repairs.
 Faster construction times.
 Lower overall costs.
 Facilitation of introduction of automation into concrete construction.
 Improvement of health and safety is also achieved through elimination of handling of 

vibrators.
 Substantial reduction of environmental noise loading on and around a site.
 h 

are costly to dispose of.
 Better surface finishes.
 Easier placing.
 Thinner concrete sections.
 Greater Freedom in Design.
 Improved durability, and reliability of concrete structures.
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 Ease of placement results in cost savings through reduced equipment and labor 
requirement.

 
 
 

MATERIALS USED: 
 

Concrete is widely used in domestic, commercial, recreational, rural and educational 

construction. Communities around the world rely on concrete as a safe, strong and 

simple building material. It is used in all types of construction; from domestic work to 

multi-storey office blocks and shopping complexes. Despite the common usage of 

concrete, few people are aware of considerations involved in designing strong, durable, 

high quality concrete. There are mainly 3 types: 

 
1. Cement 
2. Sand 
3. Aggregate 
4. Water 

 
1. CEMENT: 

 
 

A cement is a binder, a substance that sets and hardens independently, and can 

romans, who used the 

term caementiciumto describe masonry resembling modern concrete that was made 

from crushed rock with the burnt lime as binder. The volcanic ash and pulverized brick 

additives that were added to the burnt lime to obtain a hydraulic binder were later 

referred to as cementum, cementum, cement. Cements used in construction can be 

characterized as being either hydraulic or non-hydraulic. Hydraulic cement (e.g., 

Portland cement) harden because of hydration, a chemical reaction between the 

anhydrous cement powder and water. Thus, they can harden underwater or when 

constantly exposed to wet weather. 

Types of cements 
 

(a) Portland cement: 
 

Portland cement is by far the most common type of cement in general use around the 

world. This cement is made by heating limestone (calcium carbonate) with small 

quantities of other materials (such as clay) to 1450  in a kiln, in a process known as 
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calcination, Whereby a molecule of carbon dioxide is liberated from the calcium 

carbonate to form calcium oxide, or quicklime, which is then blended with the other 

materials that have been included in the mix. The resulting hard substance called 

is then ground with a small amount of gypsum into a powder to make 

most commonly used type of cement (often referred 

as OPC). Portland cement is a basic ingredient of concrete, mortar and most non- 

specialty grout. The most common use for Portland cement is in the production of 

concrete. Concrete is a composite material consisting of aggregate (gravel and sand), 

cement and water. As a construction material, concrete can be cast in almost any shape 

desired, and once hardened can become a structural (load bearing) element. Portland 

cement may be grey or white. 

(b) Portland fly ash cement: 
 

It contains up to 35% fly ash. The fly ash is pozzolanic, so that ultimate strength is 

maintained. Because fly ash addition allows a lower concrete water content, early 

strength can also be maintained. Where good quality cheap fly ash is available, this can 

be an economic alternative to ordinary Portland cement. 

(c) Portland pozzolana cement: 
 

It includes fly ash cement since fly ash is a pozzolana, but also includes cements made 

from other natural or artificial pozzolana. In countries where volcanic ashes are 

available. 

(d) Portland silica fume cement: 
 

Addition of silica fume can yield exceptionally high strengths, and cement containing 

5-20% silica fume are occasionally produced. However, silica fume is more usually 

added to Portland cement at the concrete mix cement. 

2. SAND: 
 

All normal   concreting sands are suitable for SCC.  Either crushed or 
rounded sands can be used. Siliceous or calcareous sands can be used. The amount 
of fines less than 0.125 mm is to be considered as powder and is very important for 
the rheology of the SCC. A minimum amount of fines (arising from the binders and 
the sand) must be achieved to avoid segregation. 
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3. AGGREGATES: 
 

All types of aggregates are suitable. The normal maximum size is generally 
16    20 mm. however particle size up to 40 mm more have been used in 
SCC.  Consistency of grading is of vital importance. Regarding the 
characteristics of different types of aggregate, crushed aggregates tend to 
improve the strength because of the interlocking of the angular particles, whilst 
rounded aggregates improve the flow because of lower internal friction. Gap 
graded aggregates are frequently better than those continuously graded, which 
might experience greater internal friction and give reduced flow. 

 
 
 
 

4. WATER: 
 

Portable water is used for mixing and curing of concrete. It should be free from 

harmful matter like salt, acid, oil etc., generally used water is from local water 

sources from economic view. 
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CHAPTER-4 

OBSERVATIONS 

 LEVELLING: 
 

Levelling is a branch of surveying, the object of which is to 

 
1. Find the elevation of a given point with respect to the given or assumed datum. 

2. Establish a point at a given elevation with respect to the given or assumed datum. 
 
 
 

 AUTOMATIC LEVEL: 
 
 

Automatic levels make use of a compensator that ensures that the line of sight remains 

horizontal once the operator has roughly leveled the instrument (to within maybe 0.05 

degree). The surveyor sets the instrument up quickly and doesn't have to relevel it carefully 

each time he sights on a rod on another point. It also reduces the effect of minor settling of 

the tripod to the actual amount of motion instead of leveraging the tilt over the sight 

distance. Three level screws are used to level the instrument. 

 
1. Gun sight 

2. Circular level (pond bubble) 

3. Leveling Screw 

4. Base Plate 

5. Objective Lens 

6. Focusing Knob 

7. Horizontal fine motion screw 

8. Horizontal circle window 

9. Horizontal circle setting ring 

10.Reticle adjusting screw cover 

11.Eyepiece 
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 SETTING UP AN AUTOMATIC LEVEL : 
 
 

Set up the tripod at just above chest height. Make sure it is stable, and mount the level 

on the top. Adjust the leveling screws until the pond bubble is centralized. As long as 

the pond bubble is central, the automatic compensators are able to finely level the 

instrument. To ensure this is the case, whilst looking through the scope, gently tap the 

level. The view will waver for a few moments before steadying. If this does not happen, 

the instrument is not level enough for the compensators to cope, and needs adjustment. 

 SIGHTING : 
 
 

Sight towards the staff using the gun sight. Look through the eyepiece and focus the 

reticle by gradually turning the reticle focusing ring anti-clockwise. Turn the focusing 

knob to focus on the staff. Turn the fine motion screw to center the staff in the field of 

view. Turn the focusing knob to eliminate parallax between the staff and reticle. 

 
 

 READING THE STAFF : 
 
 

The staff starts at zero, on the ground. Every 10 cm is a number, showing (in meters to 

one decimal) the height of the bottom of what appears to be a stylized E (even numbers) 

or 3 (odd numbers), 5 cm high. The stems of the E or 3 and the gaps between them are 

each 10mm high. These 10mm increments continue up to the next 10 cm mark. 

To read the staff, take the number shown below the reticle. Count the number of whole 

10mm increments between the whole number and the reticle. Then estimate the number 

of mm between the last whole 10mm block and the Centre of the reticle. 

The person holding the staff should endeavor to hold it as straight as possible. The 

leveler can easily see if it is tilted to the left or right, and should correct the staff-holder. 

However, it cannot easily be seen that the staff is tilted towards or away from the 

leveler. In order to combat this possible source of error, the staff should be slowly 

rocked towards and away from the leveler. When viewing the staff, the reading will 

thus vary between a high and low point. The correct reading is the lowest value. Digital 

levels electronically read a bar-coded scale on the staff. These instruments usually 
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include data recording capability. The automation removes the requirement for the 

operator to read a scale and write down the value, and so reduces blunders. It may also 

compute and apply refraction and curvature correction. 

 
 

 METHODS OF LEVELLING: 
 
 

 Height of instrument method
 

 Rise and fall method
 

 
 FORMULAE: 

 
 H.I = R.L + B.S

 R.L = H.I  F.S (or) I.S
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CHAPTER-5 

FOUNDATION 

 

 TYPE OF FOUNDATION 
 
 

 PILE FOUNDATION:
 
 

A pile is basically a long cylinder of a strong material such as concrete that is pushed 

into the ground to act as a steady support for structures built on top of it. 

 
Pile foundations are used in the following situations: 

 
1. When there is a layer of weak soil at the surface. This layer cannot support the 

weight of the building, so the loads of the building have to bypass this layer and be 

transferred to the layer of stronger soil or rock that is below the weak layer. 

2. When a building has very heavy, concentrated loads, such as in a high-rise structure, 

bridge, or water tank. 

 

 
Pile foundations are capable of taking higher loads 

 
 

Piles can be either cast-in-place or precast driven piles. 
 
 

Cast-in-place piles are made in the following steps: 

 
 hammer a thin-walled steel tube into the ground 

 remove all earth left inside the tube 

 lower a steel reinforcement cage into the tube 

 cast the pile by pouring wet concrete into the tube 

 
The thin walled steel tube is called the casing, and only serves to form a secure mould 

for casting concrete that is free from earth and debris. It has no structural role to play 
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after the casting than spread footings. Soils are highly cohesive, meaning that if one 

drills a hole into the soil that is say 1 foot wide by 50 feet deep, then the soil holds the 

shape of the hole and does not collapse into the hole and block it. If such soil is present 

at the site, then one does not need to leave a casing in place: one can use the casing to 

drill the hole for the pile, and then remove it, and then cast the pile in place. This saves 

costs as the same casing tube can be used to drill holes for all the piles. 

 

 
Precast Driven Piles are first cast at ground level and then hammered or driven into the 

ground using a pile driver. This is a machine that holds the pile perfectly vertical, and then 

hammers it into the ground blow by blow. Each blow is struck by lifting a heavy weight and 

dropping it on the top of the pile - the pile is temporarily covered with a steel cap to prevent it 

from disintegrating. The pile driver thus performs two functions - first, it acts as a crane, and 

lifts the pile from a horizontal position on the ground and rotates it into the correct vertical 

position, and second, it hammers the pile down into the ground. 

 
 

 NUMBER OF PILES: 
 

 For 430 sq.ft  32

 For 365 sq.ft  28

 For 300 sq.ft  26
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 Each pile diameter  400mm

 Length of each pile  20mts
 

 REINFORCEMENT DETAILS: 
 

Helical reinforcement 
 

 Main bars  6 bars with 12mm diameter 
 
 

 Stirrups of 8 mm diameter with 200mm centre to centre
 
 

 GRADE OF CONCRETE:
 

M30  Grade concrete 

 Sub structure details: 

 PCC bottom - 4.042 

 PCC top - 4.092 

 Plinth beam top - 4.542 

 Amount of concrete - 8.63m3 

 Thickness - 50mm 
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 Plinth beam reinforcement details: 
 
 

 Main bars - 12mm 

 Extra bars - 10,16mm 

 Stirrups - 8mm 

 Steel - 5.72MT 

 Amount of concrete - 66.5m3 



 
 

 Super structure details: 

 Grid slab - 5.82

 Floor finish - 5.912

 Amount concrete - 34.5m3

 Steel - 1.07MT

 Grid slab reinforcement - 8mm bars 200mm spacing

 Thickness - 100m
 
 
 
 
 
 
 

 Shear wall details: 

21 
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Thickness -120mm 

 
 reinforcement: main bars - 10mm dia 

 extra bars - 12mm at corners 

 spacing - vertical rods 150mm 

 spacing - horizontal rods 250mm 

 trimmer bars - 2 bars of 10mm dia,600mm length near doors 

and windows 

 

 
 Dimensions: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Block dimensions : 430 sq.ft 

365sq.ft 

- 24.1*15.32m2 

- 23.18*12.57m2 

 300sq.ft - 21.74*11.3m2 

 Room dimensions : bed room - 2500*3000mm2 

 Kitchen - 1380*2200mm2 

 Living room - 2600*3000mm2 

Room dimensions : Toilet 

Balcony 

- 1100*1650mm2 

- 1380*800mm2 

 Window - 910*1220mm2 

 Door - 910*2050mm2 

 Sill height - 810mm 



23  

Slab reinforcement detail: 
 

 
 
 
 
 
 

 
 8,10mm bars are used 
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 Alternate straight and crank rods are used. 

 Crank is made at 45 degrees 

 Spacing is 200mm*200mm centre to centre. 
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CHAPTER-6 

QUALITY CONTROL 

 

QUALITY CONTROL LABORATARY: 
 

The following tests are conducted to check the quality of building materials: 
 

 Slump Flow Test

 V Funnel Test

 L Box Test

 U Box Test
 

SLUMP FLOW TEST: 
 

The slump flow test is used assess the horizontal free flow of in the absence of 

obstructions. It was first developed  in  Japan  for  use  in assessment of underwater 

concrete. The test method is based on the test method for determining the slump .T diameter 

of the concrete circle is a measure for the filling ability of the concrete. 

 
 

 Mold in the shape of a truncated cone with the internal dimensions 200 

mm diameter at the base, 100mm diameter at the top and a height of 300 

mm. 

 Base plate of a stiff none absorbing material, at least 700mm square, 

marked with a circle marking the central location for the slump cone, and a 

further concentric circle of 500mm diameter. 

 Trowel. 

 Scoop. 

 Ruler. 

 Stop Watch. 
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Procedure : 
 

 About 6 liter of concrete is needed to perform the test, sampled normally. 

Moisten the base plate and inside of slump cone, place base plate on level 

stable ground and the slump cone centrally on the base plate and hold down 

firmly.

 Fill the cone with the scoop. Do not tamp, simply strike off the concrete level 

with the top of the cone with the trowel. Remove any surplus concrete from 

around the base of the cone.

 Raise the cone vertically and allow the concrete to flow out freely. 

Simultaneously, start the stopwatch and record the time taken for the 

concrete to reach the 00mm spread circle (This is the T50 time).

 The T50 time is secondary indication of flow. A lower time indicates greater 

flow ability.

 The Brite Eu Ram research suggested that a time of 3-7 seconds is acceptable 

for civil engineering applications, and 2-5 seconds for housing applications. In 

case of severe segregation most coarse aggregate will remain in the centre of 

the pool of concrete and mortar  and  cement  paste  at  the  concrete 

periphery.

 In case of minor segregation a border of mortar without coarse aggregate can 

occur at the edge of the pool of concrete.

 If none of these phenomena appear it is no assurance that segregation will not 

occur since this is a time related aspect that can occur after a longer period.
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V- FUNNEL TEST : 
 

The equipment consists of a v shaped funnel. An alternative type of V-funnel, the O 

funnel, with circular. The test was developed in Japan and used by Ozawa et al. The 

equipment consists of V-shaped funnel section is also used in Japan. The described V-funnel 

test is used to determine the filling ability (flow ability) of the concrete with a maximum 

aggregate size of 20mm. The funnel is filled with about 12 liter of concrete and the time 

taken for it to flow through the apparatus measured. After this the funnel can be refilled 

concrete and left for  5 minutes to settle.  If the concrete shows segregation, then the flow 

time will increases significantly. 

 

 
 

 
 V Funnel 

 Bucket 

 Trowel 

 Scoop 

 Stop watch 
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Procedure: 
 

 About 12 liter of concrete is needed to perform the test, sampled 

normally. Set the V-funnel on firm ground. 

 Moisten the inside surface of the funnel. Keep the trap door to allow any 

surplus water to drain. Close the trap door and place a bucket underneath. 

 Fill the apparatus completely with the concrete without compacting or 

tamping, simply strike off the concrete level with the top with the trowel. 

 Open within 10 sec after filling the trap door and allow the concrete to flow 

out under gravity. 

 Start the stop watch when the trap door is opened, and record the time for the 

complete discharge (the flow time). 

 This is taken to be when light is seen from above through the funnel. The 

whole test has to be performed within 5 minutes. 

 
 
 

 
 
 

This test measures  the  ease  of  flow  of  concrete,  shorter  flow  time indicates  greater 

flow ability. For SCC a flow time of 10 seconds  is considered appropriate. The inverted 

cone shape restricts the flow, and prolonged flow times may give some indication of the 

susceptibility of the mix to blocking. After 5 minutes of settling, segregation of concrete will 

show a less continuous flow with an increase in flow time. 



29  

L BOX TEST: 
 
 

This test is based on a Japanese design for under water concrete, has been described 

by Peterson. The test assesses the flow of the concrete and also the extent to which it is 

subjected to blocking by  reinforcement. The apparatus consist  of  rectangular separated  by 

a movable gate, in front of which  vertical  length  of reinforcement bar are fitted. The 

vertical section is filled with concrete, and then the gate lifted to let the concrete flow into the 

horizontal section. When the flow has stopped, the height of the concrete at the end of the 

horizontal section is expressed as a proportion of that remaining in the vertical section. It 

indicates the slope of the concrete when at rest. This is an indication passing ability, or the 

degree to which the  passage  of concrete through the bars is restricted. The horizontal 

section of the box can be marked at 200mm and 400mm from the gate and the times taken to 

reach these points measured. These are known as the T20 and T40 times and are an 

indication for the filling ability. 

 
 

 
 

 L box of a stiff non absorbing material. 

 Trowel 

 Scoop 

 Stopwatch 
 
 

Procedure : 
 
 

 About 14 liter of concrete needed to perform the test, sampled 

normally. 

 Set the apparatus level on firm ground, ensure that the sliding gate can 

open freely and then close it. 

 Moisten the inside surface of the apparatus, remove any surplus water, 

fill the vertical section of the apparatus with the concrete sample. 

 Leave it stand for 1 minute. Lift the sliding gate and allow the concrete 

to flow out into the horizontal section. 
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 Simultaneously, start the stopwatch and record the time for the 

concrete to reach the concrete 200 and 400 marks. When the 

concrete stops flowing, the ratio. The whole process can be 

performed within 5 minutes. 

 

 

 
 
 
 
 

U BOX TEST: 
 

The test was developed by the Technology Research Centre of the Taisei test. The 

test is used to measure the filing ability of self-compacting concrete. The apparatus 

consists of a vessel that is divided by a middle wall into two compartments. an opening 

with a sliding gate is fitted between the two sections. Reinforcing bar with nominal 

diameter of 13 mm are installed at the gate with centre to centre spacing of 50 mm. this create 

a clear spacing of 35 mm between bars. The left hand section is filled with about 20 liter of 

concrete then the gate is lifted and the concrete flows upwards into the other section. The 

height of the concrete in both sections is measured. 
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 U box of a stiff non absorbing material 

 Scoop 

 Trowel 

 Stop watch 
 

Procedure : 
 
 

 About 20 liter of concrete is needed to perform the test, sampled 

normally. 

 Set the apparatus level on firm ground, ensure that the sliding gate can 

open freely and then close it. 

 Moisten the inside surface of the apparatus, remove any surplus 

water, fill the vertical section of the apparatus with the concrete 

sample. Leave it stand for 1 minute. 

 Lift the sliding gate and allow the concrete to flow out  into  the 

other compartment. After the concrete has come to rest, measure the 

height of the concrete in the compartment that has been filled, in two 

places and calculate the mean (H1). 

 Measure also the height in the other equipment (H2). 

 Calculate H1-H2, the filling height. 

 The whole test has to be performed within 5 minutes. 
 

If the concrete flows as freely as water, at rest it will be horizontal, so 

H1-H2=0. is to zero, the better the 

flow and passing ability of the concrete. 



32  

CHAPTER-7 

CONCLUSION 

 
CONCLUSION: 

KMV constructions is the one of 

households for the people who are economically poor. The company turnover is good and here 

in Machilipatnam. Which can provide fast movement of goods and people with safety and 

economical cost to the user. 

Since this project costing about 50% of the investment, a careful evaluation of the alternatives 

is necessary to make the right choice on a rational basis, which may be comparatively more 

beneficial to the people. The New methodology in construction by using mivon shuttering 

which is very economical as well as strong as compared to other methods of construction. It is 

fastening construction process. 
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ABSTRACT 

 The Project deal is construction of overhead tank of capacity 1500 kilo liters under 
the premises of V. NARENDRA KUMAR (SITE ENGINEER) VIPL. 

LOCATION OF SITE: NAGARJUNA NAGAR, VIJAYAWADA. 

The Project deal is construction of 1500 kilo liters capacity R.C.C OVER HEAD 
TANK. Typical construction consists of RCC overhead tank. It is a Tank which 
can supply water. Under the Training period of our Site engineer, given brief 
introduction about construction of this Overhead tank. Our work is mainly dealing 
with Observation of Site execution work of Overhead tank (earthwork, shuttering, 
concreting) and finishes. Based on the type channel works will be varying. Code 
specifications, Quality checking, safety plan is followed for every element in the 
construction. We also learnt to calculate the estimation of earth work excavation to 
estimate the cost of the project. 
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NOTATIONS 

 

Ast = Area of Tensile reinforcement  

B = Breadth of beam/shorter dimension of a rectangular column  

D = Overall depth of the beam/slab/longer dimension of rectangular column  

D = Effective depth of a beam/slab  

d' = Effective cover in Beams and Columns  

E = Eccentricity  

fck = Characteristic strength of concrete  

fy = Characteristic strength of steel  

Ld = Development length  

L = Unsupported Length of column  

Lef = Effective span of beam/slab  

M = Bending moment  

Mu = Factored bending moment  

P = Axial load on a compression member  

Pu = Factored axial load  

S = Spacing of stirrups  

V = Shear force  

Vu = Factored shear force  

Vus = Net factored shear force to be resisted by the stirrups  

c = Allowable shear stress of concrete  

cmax = Maximum allowable shear stress of concrete 
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CHAPTER  1 

INTRODUCTION 

VASANTAM INFRA PROJECTS LIMITED is among the top housing and 
estates company in Andhra Pradesh founded in 1999, the company has constructed 
residential complexes in and around Visakhapatnam, Vijayawada, Rajahmundry. 
Till date they successfully constructed 29 gated communities, with approx.3500 
houses in Vijayawada, Rajahmundry, Visakhapatnam. the vision of VASANTAM 
INFRA PROJECTS is to deliver best quality of constructions for costumers and 
win their trust. 

 

Fig1.1 Overhead tank at the location of the site 

The site is located at Nagarjuna nagar, Vijayawada.it is an overhead tank which has a capacity of 

1500 kilo liters utilized for supply of drinking water. 
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CHAPTER  2 

TANKS 

2.1 TYPES OF TANKS: 

Water storage may not be as simple as you think. There are specific types of 

drinking water in containers that could make the water unsafe. 

THEY ARE: 

2.1.1UNDER GROUND TANKS:  

1. Potable drinking water can be stored - It is made up of polyethylene plastics 
resins, clean drinking water can be stored. And can be frequently cleaned, it 
has a manhole from where a person can easily go inside the tank and clean 
it. 

2. Installation cost of underground water tank is more than overhead water 
tank. 

3. Pumps are required to extract the water from UGT to OHT. 
 
Underground water storage tanks are used for underground storage of 

potable drinking water, wastewater, & rainwater collection. So, whether you call it 
a water tank or water cistern, as long as you are storing water underground these 
are the storage tanks for you.  

Underground water tanks are designed specifically for underground use 
based on their rotationally molded design and application. These tanks are often 
required for property owners who need water storage but cannot have a tank visible 
on the surface, or to preserve land use and space.  

Benefits of an underground tank versus an above ground tank: 

1. Microorganism Prevention  Underground storage tanks are out of direct 
sunlight that can warm the water and stimulate growth of algae and other 
microbial growth. 
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2. Consistent Water Quality  The temperature of water from the underground 
tank may hold at 42 - 48 °F (6 - 8 °C) year-round. Algae and 
microorganisms cannot form at this temperature in darkness and 
temperature, ensuring consistent water quality. 

 
3. Land Usage  Important above ground land space is saved and can be 

utilized for other purposes; a very important point in areas where space is 
limited. As long as it is clearly marked, an underground storage tank less 
likely to be damaged. 

Fig2.1 Plastic tanks 
These tanks are commonly constructed of high-quality, virgin polyethylene 

that is regulation-approved for potable (i.e. drinkable) water. Underground tanks 
work with a pump and pipe system to transport water in the storage tank to 
application areas. Underground water storage tanks are installed at a depth to 
protect them from freezing in areas that experience such temperatures. 

2.1.2 SURFACE TANKS:  

The total land area that contributes surface runoff to a river or lake is called 
a watershed, drainage basin, or catchment area. The volume of water available for 
municipal supply depends mostly on the amount of rainfall. It also depends on the 
size of the watershed, the slope of the ground, the type of soil and vegetation, and 
the type of land use.  

The flow rate or discharge of a river varies with time. When the average 
discharge of a river is not enough for a dependable supply of water, a 
conservation reservoir may be built. The flow of water is blocked by a dam, 
allowing an artificial lake to be formed. 
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Sometimes it is advisable, for economic reasons, to provide a multipurpose 
reservoir. A multipurpose reservoir is designed to satisfy a combination of 
community water needs. In addition to drinking water, the reservoir may also 
provide flood control, hydroelectric power, and recreation. 
 
 

 

 

 

 

 

 
Fig2.2 Surface tank 

Surface water is any body of water above ground, including streams, rivers, 
lakes, wetlands, reservoirs, and creeks. The ocean, despite being saltwater, is also 
considered surface water. Evaporation and seepage of water into the ground, on the 
other hand, cause water bodies to lose water. Water that seeps deep into the ground 
is called groundwater.  

There are three types of surface water: perennial, ephemeral, and man-made. 
Perennial, or permanent, surface water persists throughout the year and is 
replenished with groundwater when there is little precipitation. Ephemeral, or 
semi-permanent, surface water exists for only part of the year. Ephemeral surface 
water includes small creeks, lagoons, and water holes. Man-made surface water is 
found in artificial structures, such as dams and constructed wetlands. 

2.1.3 OVER HEAD TANK: 

A water tank is used to store water to tide over the daily requirement. In the 
construction of concrete structure for the storage of water and other liquids the 
imperviousness of concrete is most essential. The permeability of any uniform and 
thoroughly compacted concrete of given mix proportions is mainly dependent on 
water cement ratio. The increase in water cement ratio results in increase in the 
permeability.  
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The decrease in water cement ratio will therefore be desirable to decrease 
the permeability, but very much reduced water cement ratio may cause compaction 
difficulties and prove to be harmful also. Design of liquid retaining structure has to 
be based on the avoidance of cracking in the concrete having regard to its tensile 
strength. Cracks can be prevented by avoiding the use of thick timber shuttering 
which prevent the easy escape of heat of hydration from the concrete mass. the risk 
of cracking can also be minimized by reducing the restraints on free expansion or 
contraction of the structure. 

Reinforced concrete water tank design is based on IS code. The design 
depends on the location of tank i.e, overhead, on the ground or underground water 
tanks. Tanks can be made of RCC or even of steel. The overhead tanks are usually 
elevated from the ground level using a number of columns and beams. On the other 
hand, the underground tanks rest below the ground level. 

Fig2.3 Overhead tank 
The risk of cracking due to temperature and shrinkage effects may be 

minimized by limiting the changes in moisture content and temperature to which 
the structure as a whole is subjected. The risk of cracking can also be minimized 
by reducing the restraint on the free expansion of the structure with long walls or 
slab founded at or below ground level, restraint can be minimized by the provision 
of a sliding layer. This can be provided by founding the structure on a flat layer of 
concrete with interposition of some material to break the bond and facilitate 
movement. 
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Seasonal variation: The demand peaks during summer. Firebreak outs are 
generally more in summer, increasing demand. So, there is seasonal variation. 
Daily variation: It is depending on the activity. People draw out more water on 
Sundays and Festival days, thus increasing demand on these days.  
Hourly variations: These are very important as they have a wide range. During 
active household working hours i.e. from six to ten in the morning and four to eight 
in the evening, the bulk of the daily requirement is taken. During other hours the 
requirement is negligible.  

Moreover, if a fire breaks out, a huge quantity of water is required to be 
supplied during short duration, necessitating the need for a maximum rate of 
hourly supply.  So, an adequate quantity of water must be available to meet the 
peak demand. To meet all the fluctuations, the supply pipes, service reservoirs and 
distribution pipes must be properly proportioned. The water is supplied by 
pumping directly and the pumps and distribution system must be designed to meet 
the peak demand. The effect of monthly variation influences the design of storage 
reservoirs and the hourly variations influences the design of pumps and service 
reservoirs. As the population decreases, the fluctuation rate increases Maximum. 
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CHAPTER  3 

TYPES OF BORINGS 

3.1TYPES OF BORINGS: 

The different types of boring methods are: 

1. Displacement boring 
2. Wash boring 
3. Auger boring 
4. Rotary drilling 
5. Percussion drilling 
6. Continuous sampling 

3.1.1. DISPLACEMENT BORING: 

It is combined method of sampling & boring operation. Closed bottom 
sampler, slit cup, or piston type is forced in to the ground up to the desired depth. 
Then the sampler is detached from soil below it, by rotating the piston, & finally 
the piston is released or withdrawn. The sampler is then again forced further down 
& sample is taken. After withdrawal of sampler & removal of sample from 
sampler, the sampler is kept in closed condition & again used for another depth. 

Features 

 Simple and economic method if excessive caving does not occur. Therefore, 
not suitable for loose sand. 

 Major changes of soil character can be detected by means of penetration 
resistance. 

 These are 25mm to 75mm holes. 

3.1.2. WASH BORING: 

It is a popular method due to the use of limited . The advantage 
of this is the use of inexpensive and easily portable handling and drilling 

. Here first an open hole is formed on the ground so that the soil 
sampling or rock drilling operation can be done below the hole. The hole is 
advanced by chopping and twisting action of the light bit. Cutting is done by 
forced water and water jet under pressure through the rods operated inside the hole. 
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diameter is held 
vertically and filled with water using horizontal lever arrangement and by the 
process of suction and application of pressure, soil slurry comes out of the tube and 
pipe goes down. This can be done up to a depth of 8m 10m (excluding the depth 
of hole already formed beforehand). 

Just by noting the change of color of soil coming out with the change of soil 
character can be identified by any experienced person. It gives completely 
disturbed sample and is not suitable for very soft soil, fine to medium grained 
cohesionless soil and in cemented soil. 

Fig3.1 wash boring 

3.1.3AUGER BORING: 

This method is fast and economical, using simple, light, flexible and 
inexpensive instruments for large to small holes. It is very suitable for soft to stiff 
cohesive soils and also can be used to determine ground water table. Soil removed 
by this is disturbed but it is better than wash boring, percussion or rotary drilling. 

This method of boring is not suitable for very hard or cemented soils, very 
soft soils, as then the flow into the hole can occur. This method is also not suitable 
for fully saturated cohesionless soil. 
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Fig3.2 Auger Boring 

3.1.4. ROTARY DRILLING: 

Rotary drilling method of boring is useful in case of highly resistant strata. It 
is related to finding out the rock strata and also to access the quality of rocks from 
cracks, fissures and joints. It can conveniently be used in sands and silts also. Here, 
the bore holes are advanced in depth by rotary percussion method which is similar 
to wash boring technique.  

A heavy string of the drill rod is used for choking action. The broken rock or 
soil fragments are removed by circulating water or drilling mud pumped through 
the drill rods and bit up through the bore hole from which it is collected in a 
settling tank for recirculation. If the depth is small and the soil stable, water alone 
can be used. However, drilling fluids are useful as they serve to stabilize the bore 
hole. 

Drilling mud is slurry of bentonite in water. The drilling fluid causes 
stabilizing effect to the bore hole partly due to higher specific gravity as compared 
with water and partly due to formation of mud cake on the sides of the hole. As the 
stabilizing effect is imparted by these drilling fluids no casing is required if drilling 
fluid is used. 
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This method is suitable for boring holes of diameter 10cm, or more 
preferably 15 to20cm in most of the rocks. It is uneconomical for holes less than 
10cm diameter. The depth of various strata can be detected by inspection of 
cuttings. 

Fig3.3 Rotary Drilling 

3.1.5 PERCUSSION DRILLING: 

In case of hard soils or soft rock, auger boring or wash boring cannot be 
employed. For such strata, percussion drilling is usually adopted. Here 
advancement of hole is done by alternatively lifting and dropping a heavy drilling 
bit which is attached to the lower end of the drilling bit which is attached to the 
cable. 

Addition of sand increases the cutting action of the drilling bit in clays. 
Whereas, when coarse cohesionless soil is encountered, clay might have to be 
added to increase the carrying capacity of slurry. 

After the carrying capacity of the soil is reached, churn bit is removed and 
the slurry is removed using bailers and sand pumps. Change in soil character is 
identified by the composition of the outgoing slurry. 
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The stroke of bit varies according to the ground condition. Generally, it is 
45-100cm in depth with rate of 35-60 drops/min. 

It is not economical for hole of diameter less than 10cm. It can be used in 
most of the soils and rocks and can drill any material. 

One main disadvantage of this process is that the material at the bottom of 
the hole is disturbed by heavy blows of the chisel and hence it is not possible to get 
good quality undisturbed samples. It cannot detect thin strata as well. 

Fig3.4 percussion Drilling 

3.1.6 CONTINOUS SAMPLING: 

The sampling operation advances the borehole and the boring is 
accomplished entirely by taking samples continuously. The casing is used to 
prevent the caving in soils. It provides more reliable and detail information on soil 
condition than the other methods. Therefore, it is used extensively in detailed and 
special foundation exploration for important structures. 

It is slower method and more expensive than intermittent sampling. When 
modern rotary drilling rigs or power-driven augers are not available, continuous 
sampling may be used to advantage for advancing larger diameter borings in stiff 
and tough strata of clay and mixed soil. 
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In the Boston district, corps of Engineers has made faster progress and 
reduced cost by use of continuous sampling in advancing 3-inch diameter borings 
through compact gravelly glacial till, which is difficult to penetrate by any boring 
method. 

Fig3.5 continuous sampling 
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CHAPTER  4 

ESTIMATION OF STEEL 

4.1. Estimation of steel reinforcement quantity is a necessary step in calculating 

cost of RCC structure along with other building materials as per construction 

drawing. 

Accurate calculation of reinforcement in the building plays an important role 

in the overall costing of the project. The estimation of the reinforcement is made 

from the drawings and bar bending schedule.in the cases where there is no 

availability of drawings and schedules, the quantity is normally described in 

accordance with the requirements of the Standard method of measurement of 

building works. 

4.1.1. Methods of Reinforcement Quantity Estimation: 

There are different methods for estimating the quantities of reinforcement; 

three methods of varying accuracy are: 

Method-1: Reinforcement Estimation (Thumb Rule Method) 

This simplest method is based on the type of structure and the volume of the 

reinforced concrete elements. 

Average values for typical concrete frames: 
Heavy industrial = 130 kg/m3 
Commercial  = 100 kg/m3 
Institutional   = 90 kg/m3  
Residential   = 85 kg/m3 
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However, while this simplest method to check on the total estimated 
quantity if reinforcement, same time it is the least accurate and it requires 
considerable experience to breakdown the tonnage down to Standard Method of 
Measurement requirements. Some of the  breakdown is given below, 

 
Table 4.1 Standard Method of Measurement 

 
 

Method-2: Reinforcement Estimation (Accurate Method): 

This is the most accurate method for quantity estimation of reinforcement. 

This method requires the drawings and schedules. The drawings used in this 

estimation are the representative of actual structure. The sketches include the 

intended form of detailing and distribution of main and secondary reinforcement. 

An allowance of additional steel for variations and holes may be made by 

inspection. 
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4.2. Let us take an example and estimate the quantity of reinforcement in method, 

 

Fig 4.1 Reinforcement Details of a Typical Beam 

 

 

Fig4.2 Cross Section of a Typical Beam 
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Calculation: 

Bar 1: 

b = 4000 + (2 x 230)  (2 x 40) = 4380mm 

No bends, hence, no deductions 

Cutting Length = 4380 mm 

Bar 2: 

a = 200 

b = 4000 + (2 x 230)  (2 x 40) = 4380 

Deduction: 

(2 x dia x no. of bends) = 2 x 20 x 2 

Cutting Length = (2×200) + (4380)  (2 x 20 x 2) = 4700 mm 

Bar 3: 

a = 230  (2×40) = 140 

c = 375  (2×40) = 285 

Cutting Length: 

(2A + 2C) + 24d = (2x 140 + 2x 285) + 24×8 = 1042 mm 

No. of Stirrups: (4000/180) + 1 = 23.22 = 24 



27 
 
 

Table 4.2 Bar Bending Schedule for the Beam 

 

Number of bars: 

Suppose the spacing of stirrups is 150 c/c and the length along which they 
are placed is 6800 mm, we can find the number of bars by the formula below 
 
[ Length / Spacing] + 1 = number of bars 
 
[ 6800 / 150] + 1 = 46.33 
 
In this case, we always round up. Hence, we require 47 stirrups. 

Cutting Length: 

We must remember than steel is ductile in nature and is subject to 
elongation. Hence, the length of a bar is increased when bends or hooks are 
introduced.  Hence, certain deductions are needed to offset this increase in length. 
 
Cutting Length = True Length of a bar  Deductions 
 
For 45 degree 
Cutting length = Total length  1 x Día of bar x No. of bends 
 
For 90 degree 
Cutting length = Total length  2 x Día of bar x No. of bends 
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For stirrups: 

90-degree hook: 

Length of stirrup = (2A + 2B) + 20 x Día 

135-degree hook: 

Length of stirrup = (2A + 2B) + 24 x Día 

Quantity Estimate for Reinforcement in Kg: 

Table 4.3 Quantity Estimation of Reinforcement in Kg 

 

Unit weight in kg/m is calculated using the formula = D2/162 

For 8mm bar = 64/162 

  = 0.395 kg/m 
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CHAPTER  5 

ESTIMATION OF CONCRETE 

How to calculate concrete: 

1. Determine how thick you want the concrete 
2. Measure the  

3. Multiply the length by the width to determine square footage 
4. Convert the thickness from inches to feet 

5. Multiply the thickness in feet by the square footage to determine cubic feet 

6. Convert cubic feet to cubic yards by multiplying by .037 

Ratio: 

1. 10 x 10 = 100 square feet 
2. 4 ÷ 12 = .33 

3. 100 x .33 = 33 cubic feet 

4. 33 x .037 = 1.22 cubic yards 

Essentially you are solving for volume and then converting to cubic yards. 

For concrete, the formula for volume is as follows: length x width x thickness. 

To determine how many bags of concrete you will need, divide the total 

cubic yards needed by the yield. 

Use the following yields per each bag size: 

 40-pound bag yields .011 cubic yards 

 60-pound bag yields .017 cubic yards 

 80-pound bag yields .022 cubic yards 

 
 



30 
 
 

READY MIX VS. BAGGED CONCRETE: 

Larger jobs such as driveways are easier to complete when ordering concrete 

by the yard, rather than trying to mix bag after bag by hand. For smaller jobs, like a 

walkway, modest patio or footings, you should calculate the number of concrete 

bags instead. 

Bagged concrete is ideal for: 

 Pouring small slabs for sidewalks or patios 

 Setting posts for fences or mailboxes 

 Making repairs to foundation walls, walkways or steps 

 Pouring small curbs, steps, or ramps 

 Footings for decks, pergolas, walls and more 

also need additional equipment for mixing the concrete. A rented mixer can be 

very helpful, but a wheelbarrow works for just a few bags. 

Ready mixed concrete by the yard is good for: 

 Large patios, driveways, pool decks and more 

 Foundation slabs for a house 

 Parking lots or commercial sidewalks 

ready-mix 

to know how many yards of concrete to deliver. Many ready-mix companies will 

have a minimum order of 1 yard, and will charge shortage fees when ordering 

partial batches. The average truck holds between 9 and 11 yards total. If your 

project requires more concrete, multiple trucks will be necessary. 
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CONCRETE ESTIMATING TIPS: 
 

Calculating the amount of concrete needed for slabs (including odd shapes) 

Rule of thumb: add 1/4" to the thickness of your slab for your slab concrete 

budget. This assumes you have the job evenly graded to the right depth, and the 

grade is well compacted. 

If you check your grade and one spot is 4", some spots are 4.5" to 5"-the best 

solution for both the job quality and your concrete budget is to fix the grade. 

Odd shapes: Transform odd shapes into rectangles and odd shapes are suddenly 

easy to figure. 

Figure driveway 14' x 20' and your estimate will be good. Here is why: The 

driveway is 16' at the top and 12' at the bottom. Through the center the width 

averages 14'. 

Calculating the amount of concrete needed for footings: 

Footings will rarely follow the drawing exactly. In rocky soil the footings 

may collapse when big rocks are excavated 

This was supposed to be a 12"*12" footing, but note how the left side of the 

footing has collapsed. Calculate the true width. 

The excavator may have dug too deep, or it may have rained and footings 

needed to be dug out deeper to reach firm soil. So it is important to check a variety 

of spots on your footing and get an average size. Then use the calculator to figure 

the amount of concrete needed. 



32 
 
 

House slabs on grade that are 8" out of grade with a 4" slab also have some 

of the footing above the grade too. 

This 12" x 12" footing needs to be calculated 12" x 16" so the footing is 

figured to go above grade to reach the 4" slab thickness. 

 Estimating concrete steps: 

Steps seem tricky to calculate but are not. If there are three steps leading up 

to a porch: 

 Use the slab calculator to figure the concrete needed for the porch surface. 

 Use the footing calculator to calculate the sides of the porch and the steps 

Here is an example: 

This porch has 9 sq. feet of porch surface, so enter in the slab calculator 4" 

thickness by 3' width by 3' length. This totals .11 cubic yards. 

The porch also has 9 linear feet of 6" step. So enter in the footing calculator, 

6" depth by 12" width (always figure steps with a 12" width) by 9' length. This 

totals .17 cubic yards. 

The total concrete needed for the 3' by 3' porch will be .28 cubic yards. (.11 

+ .17 cubic yards = .28 cubic yards) 

Repeat this for added layers of steps. 

3' x 3' Porch 
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 Calculating the amount of base fill: 

Granite Construction has an excellent base fill calculator on their site. Use 

this to figure how much material you need for the subgrade. Using a Margin of 

Safety: Problems Caused by Underestimating the Amount of Concrete Never try to 

order the exact amount of needed concrete. Include a margin of safety. A perfectly 

placed order of concrete will finish the job with a small amount left over. A 20 

cubic yard order with 1 cubic yard left over is a good order. A 20 cubic yard order 

that comes up cubic yard short is not a good order. 

Extra costs of coming up short of concrete: 

 Overtime for the crew 

 A short load charge from the ready-mix supplier 

 A cold joint can occur (where one pour ended and another pour began) 

Three steps to ordering enough concrete: 

 Use the concrete calculator 

 Figure depths and widths as they have been built on the site, not simply what 
the plans say. 

 Add a margin of safety 

Rule of thumb for margin of safety: 
Table 5.1 Rule of thumb for margin of safety 

 
If your order is Order this much extra 

1-5 cubic yards .5-1 cubic yards extra 

6-10 cubic yards 1 cubic yard extra 

11-20 cubic yards 1-1.5 cubic yards extra 
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It can be upsetting to end up with any extra concrete. You are having to pay 

for this concrete after all. However, realize you are doing your job a service by 

ordering enough concrete - which means you are going to have a little concrete 

left. 

Requesting your ready-mix supplier to visit your site: 

After you have chosen a Ready-Mix Supplier, have a representative come to 

your site to give his/her opinion on the quantity required. Compare the figure with 

what you came up with. Discuss any variances with the supplier. 
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CHAPTER  6 

CONSTRUCTION MATERIALS USED 

CEMENT:  

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. If cement 
is more than three months old then it should be tested for its strength before being 
taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 
different grades the classification is mainly based on the compressive strength of 
cement-sand mortar cubes of face area 50 cm. The grades are 

 33 grades 

 43 grades 

 53 grades 

In this construction 53 grade of cement is using because of quick gaining of 
strength. 

 6.2 READY MIX CONCRETE (RMC): 

  In the site RMC (ready mix concrete) M25 grade having cement, sand, 
coarse aggregates were used and the slump of concrete is 110mm maintained to 
pump the concrete at required heights by using the pneumatic pumps & Boom 
place etc. The concrete admixtures like plasticizers are used to maintain the 
workability of concrete & slump. 

Table 6.1 Ready mix concrete (slump range) 

S No Types of Concrete Slump Grade of concrete 

1 Concrete For slabs  110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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6.3 REINFORCEMENT: 

  Steel reinforcements are used generally, in the form of bars of circular cross 
section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 
mm(stirrups), 10 mm, 12 mm, 16 mm. 20 mm.25mm. 

TERMINOLOGY USED IN REINFORCEMENT: 

 6.3.1 BAR-BENDING-SCHEDULE: 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in 
advance before cutting and bending of rebar. This schedule contains all details of 
size, shape and dimension of rebar's to be cut. It is used to measure the quantity of 
steel for total construction  

6.3.2 STIRRUPS: 

Stirrups are provided to hold the main reinforcement rebars together in an 
RCC structure. Stirrups are placed at proper intervals to beams and columns to 
prevent them from buckling. 

 

Fig6.1 Stirrups 
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6.3.4 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to 
outside. These are divided blocks between reinforcement and Shuttering. 

Table 6.2 Cover Blocks 
 
Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 

 

 

Fig6.2 Cover Blocks 
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CHAPTER 7 

TOOLS USED IN CONSTRUCTION 

 7.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for 
gathering and spreading mortar, and for rough cutting some kind of brick. 
Available in a wide range of shapes, sizes and thickness of steel with the length of 
blade from 230 mm to 330 mm. A variety of smaller trowel are used repairing old 
mortar joints and scraping off excess mortar. 

 

Fig 7.1 Trowel 

7.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is 
recommended. It is recommended that to use a nylon or Dacron line, stretched 
between two corners of the wall. A mason's line will help to build walls without 
bulges or hollows. 

7.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 
90 degrees then than wall is fit and allow to further construction if not 90 degrees 
then that wall is not fit. We should make changes. Usually 24"inches square are 
used for walls. And 12 inches square used for doors and windows. 
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7.4 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly 
vertical or not. If plumb bob touches the wall exactly then construction is ok. It is 
exactly vertical otherwise correction must be done. 

 

Fig7.2 Plumb Bob 

7.5 MEASURING TAPES AND RULES:  

Folding box wood or plastic rules tend to get broken easily and have been 
largely replaced by steel tapes. These also have a limited life as they tend to get 
full of grit and do not fully retract. 

  

7.6 SHUTTERING PLATES: 

These plates are present top of the formwork and arranged in a continuous 
manner. Load will be received by these plates and transverse to the 2/3 and 3/4 
Runners Normally these plates are off two types, they are wooden and steel plates 
and these two types are used based on the load and how much load it needs to 
transverse. Wooden plates are cheaper than steel plates. 
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Fig 7.3 Shutter Plates 

 

7.7 PROP JACKS: 

The props used for steel and wooden formwork are specially made to adjust 
the height of the prop as per the requirement. These props can be used to 
accommodate the variation in the height of beams, Slabs and all RCC members. It 
is especially used for heavy load bearing capacity. It is very simple in operation, 
time and labor saving. They are using two types of prop jacks 3m and 4m. 
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Fig 7.4 Prop Jacks 

7.8 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by 
the means of a tower crane. They have a bottom opening to allow concrete to flow 
out of the bucket when in-place. Its capacity is 0.33m3.  

 

Fig 7.5 Concrete Bucket 
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CHAPTER 8 

QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

 

8.1 CEMENT CONSISTENCY TEST: 

It is consistency which will permit a vicat plunger having 10 mm diameter 
and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 
Then only it is useful in construction. 

8.2 INITIAL & FINAL SETTING TIME: 

Initial Setting Time means time period between water adding to the cement 
and cement starts losing its plasticity. And Final Setting Time means time period 
between the moment the water is added to the cement to the time at which paste 
has completely lost its plasticity. 

Table 8.1 Approximate setting time of various types of cement 

 

 

Type Initial setting time Final setting Time

 

         OPC         30 min           10 hrs. 

       Rapid Hardening         5 min           30 min 

       Quick setting         1 hr.           10 hrs. 

      High alumina         2 hrs.            6 hrs. 
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OPC: 

Most common cement used in general concrete constructions. It is used in 
reinforced concrete buildings, bridges, pavements & where the soil conditions are 
normal. 

8.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Compressive strength is the maximum compressive stress that, under a 
gradually applied load, a solid material can sustain without fracture. In MIS, M20, 
M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm². 

Table 8.2 compressive strength of concrete cube 

Fig 8.1 Foundation 

 Quantity of Concrete in work(m)  No. of Samples 

1-5 1 

6-15 2 

16-30  3 

31-50  4  

>51 4+1 addition sample for each 
additional of 50 m3 
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CHAPTER 9 

PLANS AND DETAILS 

ELEVATION: 

Fig 9.1 Elevation 
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PLAN: 

 

Fig 9.2 Plan 
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CHAPTER 10 

CALCULATIONS 

Fig 10.1 Rough Calculations 
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CONCLUSIONS 

1. To read and understand schematic diagrams along with how to communicate 
that with the workers. 

2. We observed about the site work of R.C.C Overhead tank.  
3. We gained knowledge about the various division of works like beams, 

 
4. We observed about the estimation of steel and concrete of a structure. 
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  CHAPTER-1 

INTRODUCTION 

Vijayawada Tollway Plaza Private Limited(VTPL) is a subcompany of 
IJMII of Malasyian company established in April 2001.They constructed the  
80 kilometers road from vijayawada to chilakaluripeta and the cost of the 
project is 174.78 crores 

 LOCATION OF THE SITE: 

 

Operation & maintenance of 6-laning of chilakaluripet-vijayawada section of NH-
5(New No. NH-16) from .355+000 to km. 434+150 

IJM(India) Infrastructure Limited(IJMII) is a company established in 1998 
and registered under the companies Act 1956. Its Registered Office is located 
at1-89/1,Plot No.42 &43,3rd and 4th floor, Kavuri hills,Phase-
1,Madhapur,Hyderabad - 500 081. 

IJMII is a Malaysian Multinational, which is a subsidiary of IJM Corporation 
Bhd.(IJM), Malaysia. 

IJM,whose core competency is construction, is one of the Malaysia's largest and 
most diversified construction groups,with world wide presence with 
specialization in the areas of construction , property development ,manufactures 
,quarrying, plantation and international ventures. Its current operations are 
spread over Malaysia, India, Australia, Chile, China,Myanmar, Singapore and 
Vietnam. IJM is a highly quality consious company with a motto of "Excellence 
Through Quality". 
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IJMII has been actively participating in the high growth oppurtunities offered 
by Indian Infrastructure Industry, more specially in the construction sector    
.IJMII's main thrust is in construction and upgrading of highways and 
commercial buildings using modern technology and equipment. 

IJM(India) Infrasturucture Limited is firmly commited to its quality motto of 
"WE DELIVER" on Time within Budget with Commitment. 

1.1 OUR SECTORS 

1. Highways and bridges plan 

2.Residential Buildings 

3.plantations  

4.Infrastructure 

5.Industry 

6.Railways and Metro design 

7.Power stations 

8.Water resource and Irrigation 

1.2 KEY PROJECTS 

1.Mumbai-Punen Expressway Section 'A' from Kon to Chowk(Maharastra) 

2.Construction of Natural gas based combined power plant in Peddapuram in 
Andhra Pradesh 

3.Delhi metro Rail corporation private limited 

1.3 CURRENT PROJECTS 

1. Solarpur - Bijapur road project streches from 109.8 Km and the cost of the 
project is Rs.2,325 crores . 

2.First City Residential Township Project, Nagpur 

3.Dewas  Bypass Road Project (Madhya Pradesh) 
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1.4 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

Topographic Surveys 

Traffic Surveys & Axle Load Spectrum Studies 

Traffic Demand Forecasting & Capacity Analysis 

Pavement Condition Studies & Overlay Designs 

Flexible and Rigid Pavement Design 

Hydrological and Drainage Studies 

Highway Geometric Design 

Design of Culverts, Bridges and Protection Works 

Study of Options and Value Engineering 

Detailed Costing and Quantity Estimation 

1.6 Construction supervision 

Design Review 

Quality Assurance 
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CHAPTER 2 

Indian Roadways: Importance; Development and Classification of Indian 
Roadways 

Roads have been existing in India for the last 5000 years. In early stages of 
Indian history, Ashoka and Chandragupta made efforts to construct roads. But 
the real progress was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of 

the present trunk routes follow the Mughal routes. These routes were essential 

for strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to 

Kolkata. It was named as Grand Trunk (G.T.) Road and joined Amritsar with 

 

2.1 Importance of Roads: 

1. Roads play a very important role in the transportation of goods and 

passengers for short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, 

factories and markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. 

As such, roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, 

railways cannot collect sufficient produce to make their operation possible. 
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2.2 Growth and Development: 

Road transport in modern sense i.e. vehicles driven by internal combustion 

engines using petrol or diesel as fuel was practically negligible in India before 

World War II. Following plans have been drawn to develop roadways in India. 

2.2.1. NAGPUR PLAN 
First serious attempt to develop roadways was made in 1943 when Nagpur Plan 
was drawn. This plan envisaged increasing of the kilometreage of major roads 
to 1, 96,800 km and of other roads to 3, 32,800 km by 1953. The highlight of 
the plan was that no village in a developed agricultural region should be more 
than 8 km from a major road or 3 km away from any other road while the 
average distance of villages from a major road should be less than 3.2 km. 

2.2.2.  TWENTY YEAR  PLAN  

After achieving the objectives of the Nagpur Plan, another plan known as 

Twenty Year Road Plan was drawn in 1961. It aimed at increasing the road 

length from 6.56 lakh km to 10.60 lakh km and the density to 32 km of road per 

100 sq km by 1981. 

The other objectives of the Twenty Year Road Plan were (i) to bring every 

village in a developed agricultural area within 6.4 km of a metalled road and 2.4 

km of any other road, (ii) to bring every village in a semi-developed area within 

12.8 km of a metalled road and (iii) to bring every village in an undeveloped 

and uncultivated area within 19.2 km of a metalled road and 8 km of any other 

road. 

The Rural Development Plan includes construction of rural roads under 

Minimum Needs Programme (MNP), Rural Landless Employment Guarantee 

Programme (RLEGP), Jawahar Rojgar Yojana (JRY) and Command Area 

Development (CAD) programmes to connect all villages having a population of 

1,500 or more with all weather roads and those having less than 1,500 

population with a link road. 
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CHAPTER-3 

TYPES OF ROADS: 

 The main significance of the Nagpur Plan lies in the fact that it classified 

roads into four categories on the functional basis. They are:   

    

 (i) National Highways  

 (ii) State Highways  

 (iii) District Roads and  

 (iv) Village Roads. A brief description of each category is given as under: 

3.1. National Highways: 

The main roads which are constructed and maintained by the Central Public 

Works Department (CPWD) are known as the National Highways. These roads 

are meant for inter-state and strategic defense movements and connect the state 

capitals, big cities, important ports, big railway junctions and link up with 

border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 

km in 1991 and 49,585 km in 1999. Currently, the total length of the National 

Highways in India is 65,569 kilometers. National Highways form the lifeline of 

road transport and constitute the framework of road system in India. Although 

the percentage share of the National Highways to the total road length has 

decreased considerably from 4.95 per cent in 1951 to on 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking 

important places to one another. The historically important Sher Shah Sun Marg 

is known as National Highway It National Highway 7 is the longest one which 

links Varanasi with Kanniyakumari via Jabalpur, Nagpur, Hyderabad, 



 
 

7 | P a g e  
 

Bangalore and Madurai. It traverses a distance of 2,325 km. National Highway 

5 and 17 run along the eastern and western coasts respectively. National 

Highway 15 represents the border road in Rajasthan desert and runs through 

Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab shows the 

important national highways. 

 

3.1 National highway 

In order to give a boost to the economic development of the country, the 

Government has embarked upon a massive National Highways Development 

Project (NHDP) in the country. This is perhaps one of the largest programmes 

of road development ever taken in any country with shortest time span for 

completion. It is being implemented by the National Highways Authority of 

India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive 

programme of road building in the country. Launched on January 2, 1999, this 

is perhaps one of the largest programmes of road development ever taken up in 

the country. The project is being implemented by National Highways Authority 

of India (NHAI). NHDP has following two components. 
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3.2 STATE HIGHWAY  

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. 

The state highways are usually roads that link important cities, towns and 

district headquarters within the state and connect them with National 

Highways or state highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. 

As of 31 March 2016, Maharashtra has the largest share in the total length 

of SH roads (22.14%), followed by Karnataka (11.11%), Gujarat 

(9.76%), Rajasthan (8.62%) and Tamil Nadu (6.67%). 

  Bharatmala a centrally-sponsored and funded road and highways project 

of the Government of India  with a target of constructing 83,677 km 

(51,994 mi) of new highways has been started in 2018. Phase I of the 

Bharatmala project involves the construction of 34,800 km of highways 

(including the remaining projects under NHDP) at an estimated cost 

of 5.35 lakh crore (US$75 billion) by 2021 22. 

3.2 STATE HIGHWAY 

 



 
 

9 | P a g e  
 

3.2 state highway 

 

3.3. DISTRICT ROADS  

 Roads are classified by the State PWD. The roads other than National 

Highways and State Highways are the District Roads.  

 District roads are limited to a particular District only. Among them 

are roads that connect two or more Tahsils to District HQ, these are 

Major District Roads. The rest are ' Other District Roads 

  District roads connect between two districts 

                            

3.3 District road 
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CHAPTER-4 

PAVEMENTS 

4.1 What is pavement ? 

Pavement design is the major component in the road construction Nearly one-
third or one-half of the total cost of the construction. so careful consideration 
should taken in design of pavement 

4.2 TYPE OF PAVEMENT 

There are various types of pavements depending upon the materials used. A 
brief description of all types is given here. 

4.2.1 Flexible Payment 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular 
material of appropriate quality in layers over the subgrade. Water bound 
macadam roads and stabilized soil roads with or without asphaltic toppings are 
examples of flexible pavements 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted 
downwards from the surface by virtue of spreading over an increasingly larger 
area, by carrying it deep enough into the ground through successive layers of 
granular material 

Thus for flexible pavement, there can be grading in the quality of materials 
used, the materials with high degree of strength are used at or near the surface. 
Thus the strength of subgrade primarily influences the thickness of the flexible 
pavement. 

4.2.2 Rigid Pavement  

Rigid pavement, though costly in initial investment, is cheap in the long run 
because of low maintenance costs. There are various merits in the use of Rigid 
pavement (Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and 
the price of which has been rising steeply. India imports nearly 70% of the 
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petroleum crude. The demand for bitumen in the coming years is likely to grow 
steeply, far outstripping the availability. Hence it will be in India's interest to 
explore alternative binders. Cement is available in sufficient quantities in India, 
and its availability in the future is also assured. Thus cement concrete roads 
should be the obvious choice in future road programmes. 

Besides the cast available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a 
large programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made Concrete roads can 
withstand extreme weather conditions - wide ranging temperatures, heavy 
rainfall and water logging. 

4.2.3 Semi Rigid Pavement 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research 
work has been done in this direction. But the work in terms of real construction 
is not visible. 

 

 

 

 

 

                                                        figure: 4.1 

Types of  pavements 
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Highway Pavement:, Functions, Types, Defects, Rigid and Flexible 
Pavements! 
 
4.3 HIGHWAY PAVEMENTS FUNCTIONING: 
Pavement design, in general, consists of determining the thickness of the 
pavement or of the several layers of which it is composed in order to resist the 
wheel loads of the traffic and transmit them safely on to the foundation soil. 
Thus, the strength of the pavement must be adequate to resist the contact 
pressure from the wheel loads, and the thickness must be sufficient to transmit 
this pressure on to a larger area of the foundation soil below to avoid excessive 
deformation or shear failure of the soil. This will ensure that the pavement 
structure is strong and stable during the entire design period to serve traffic 
needs. 
Functions and Requirements of a Pavement: 
The primary functions of a highway pavement are: 
1. Provide a strong and smooth surface to resist traffic loads. 
2. Distribute the loads safely on to a larger area of the foundation soil through 
the intermediate layers/courses 
3. Carry traffic loads under repeated application during the anticipated design 
life without developing excessive or harmful deformations/strains. 
In order to fulfill these functions, the requirements of a pavement are: 
1. It should be strong enough structurally to withstand the stresses imposed by 
the traffic. 
2. Its thickness should be adequate to transmit the applied loads and distribute 
them on to a larger area of the soil below so that the pressure transmitted is 
small. 
3. It should provide a hard wearing surface so as to resist the abrasion caused by 
vehicle tyres. 
4. It should be smooth enough to provide riding comfort, yet provide enough 
friction for tractive effort and to prevent skidding. 
5. It should be impervious to water so as to prevent its deteriorating effect on 
the layers below. 
6. It should have adequate durability to serve through its design period. 
7. Its initial cost and maintenance cost during its design life should be a 
minimum. 
Some of these requirements may appear to be conflicting; but a judicious 
compromise should be struck for good design of a pavement. 
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4.4 LAYERS OF PAVEMENTS 
The courses/layers from bottom to top are: 
i. Surface (or wearing) course 
ii. Base course 
iii. Sub-base course 
iv. Subgrade soil. 
 
The functions of each of these layers are given below in the reverse order: 
i. Surface (or Wearing) Course: 
This is the topmost layer; its function is to provide a smooth, strong, abrasion-
resistant and reasonably impervious course. Since it is directly in contact with 
the vehicle tyres, it has to resist the imposed wheel loads and transmit them 
safely to the layer below. The material may be granular, bituminous or cement 
concrete depending upon the nature of the construction. 
ii. Base Course: 
This is immediately below the surface course and its function is to distribute the 
stresses transmitted through the surface course evenly onto the layers below. 
Invariably, it consists of granular or bituminous material, and acts as a structural 
part of the pavement. 
iii. Sub-Base Course: 
This comes just below the base course and provides additional help to the 
courses above it in distributing the loads. It also helps in preventing soil grains 
of the subgrade from intruding into the base course above, and counteracts frost 
action, if any. It may consist of stabilised soil or soil aggregate mixes, which 
facilitate drainage of free water from the pavement. 
iv. Subgrade: 
It is the compacted natural soil immediately below the pavement layers; this act 
as a foundation for the highway. The top surface of the subgrade is called the 
formation level. 
Depending upon the alignment and the nature of the terrain, a roadway may be 
constructed over an embankment or a cutting, or at or nearly at the natural 
ground level. The formation of level, therefore, has to be properly decided to 
suit these conditions. 
 
4.5. DEFECTS IN HIGHWAY PAVEMENT: 
Defects in Flexible Pavements: 
Flexible pavements, include earth, gravel, stabilised earth, WBM and 
bituminous roads. 
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Some defects arise solely because of lack of quality in the  
1. Ravelling 
2. Stripping 
3. Cracking 
4. Plastic deformation 
5. Disintegration 
6. Bleeding 
7. Loss of skid-resistance 
Defects attributable to the deficiencies in base course/sub-base 
course/subgrade are: 
i. Localised depressions/pot holes 
ii. Road bumps due to frost heave 
iii. Consolidation deformation/settlement 
iv. Wavy surface 
v. Rutting 
vi. Corrugations 
vii. Deformation due to lack of bond between layers 
viii. Edge damage 
ix. Streaking in bituminous surfaces. 
A brief explanation of some of these is given below, along with the causes 
and symptoms: 
4.5.1 .Ravelling: 
This is the progressive dislodging of aggregates due to insufficient binder or its 
failure. This is a result of the action of traffic on a weak surface. 
 
 
 
 
 
 
 
 
 
 

fig:2.1 
4.5.2. Stripping: 
This is the separation of bitumen coating in the presence of moisture, leading to 
loss of binding action and loss of aggregate under the action of traffic. 
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Defects in Rigid Pavements: 
The following are the typical and basic kinds of defects which are known to 
occur in rigid pavements or cement concrete pavements: 
1. Scaling of concrete 
2. Spalling of joints 
3. Mud-pumping 
4. Shrinkage cracking 
5. Cracking due to warping 
6. Structural cracking 

 
The causes for the occurrence of these defects are: 
(a) Deficiencies in pavement materials. 
(b) Structural inadequacy of the pavement. 
(c) Poor workmanship. 
Material deficiencies could be in respect of the requirements for cement, fine 
aggregate, coarse aggregate, mixing water, joint fillers and sealing compounds. 
Structural inadequacy could be due to inadequate pavement thickness, poor 
subgrade support, and inadequate joints. 
Poor workmanship could be in respect of mixing, laying, compaction, 
screeding/finishing, and curing of the cement concrete; this could also be in 
respect of the provision of joints including load transfer devices such as dowel 
bars and tie-bars, and filling and sealing of the joints with appropriate materials 
and compounds. 
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CHAPTER-5 
TYPES OF CRACKING 

 
5.1. Cracking: 
 
Several different types of cracking occur: hair-line cracks and short and fine 
cracks at close intervals on the surface apart from those that appear due to 
insufficient binder, excessive filler or inadequate compaction. 
 
5.2.Alligator Cracks (Map Cracks): 
 
Cracks which are interconnected and which form a series of blocks (Fig. 10.1). 

 
 
5.3.Shrinkage Cracks: 
 
Transverse cracks, usually interconnected to form a series of large blocks. 
 

 
fig:5.3 
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5.4. Block Cracking in Roads: 

Block cracking is in the form of interconnected rectangular cracks. These types 
of cracks also cause roughness and water seepage through the cracks. 

 

 

 

 

  

FIG:5.4 

 

FIG:5.4 

5.5. Longitudinal and Transverse cracking: 

Cracks formed in the direction of the traffic flow are termed as longitudinal 
cracks and those that are formed perpendicular to the traffic flow are called 
transverse cracks. 

 

 

 

 

 

 

 

FIG:5.5 
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5.6. Corrugation and Shoving: 

It is in the form of a sudden wave in the road surface and is perpendicular to the 
direction of traffic flow and is mostly located at the points where a vehicle starts 
or stops in the road. It causes roughness and discomfort to the driver. 

 

 

 

 

 

 

FIG:5.6 

5.7. Depression: 
A rut is a depression or groove worn into a road or path by the travel of wheels 
or skis. Ruts can be formed by wear, as from studded snow tires common in 
cold climate areas, or they can form through the deformation of the asphalt 
concrete pavement or subbase material. 

 

 

 

 

 

FIG:5.7 

5.8. Potholes: 

Potholes are voids in the roadway surface where pieces of the pavement have 
become dislodged. Areas in which many potholes occur become suspect for 
fundamental problems such as inadequate drainage, pavement strength, or 
base/subgrade problems. Single or infrequent potholes may be the only 
pavement distress to occur in an area, and beyond the treatment of the 
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individual pothole no other pavement repair work may be required. The location 
of potholes which receive a temporary fix should be documented so they are 

potholes that appear in the wet or winter seasons is often an indicator of the 
effectiveness of the permanent fix program. 

Potholes are bowl-shaped depressions of varying sizes in the pavement surface. 
They generally have sharp edges. Potholes are most likely to occur on roads 
with thin surfaces course. They are usually caused when the severity of cracks 
increases. They cause roughness and riderdiscomfort and are a major cause of 
accidents especially at dark times when there visibility is very low. 

 

 

 

 

 

FIG:5.8 

5.9. Raveling: 
Raveling and pitting distresses are characterized by the loss or dislodgment of 
surface aggregate particles. Oxidized asphalt binder is often the cause of 
raveling and pitting. It could also be caused by poor compaction, letting the mix 
get cold when paving, dirty aggregate, not enough asphalt in the mix, 
overheating the mix during manufacture, or aging. Routine maintenance repairs 
are made to raveled or pitted surfaces is made as soon as conditions permit 
and/or materials are available. The most important consideration in scheduling 
repair of raveled or pitted areas is to perform the repairs before a more serious 
condition develops, and prior to the onset of inclement weather. Open grade 

sealed if they are properly constructed. But, pavement that is raveling must be 
sealed. Unsealed pavements will continue to ravel and will also age and harden 
at a much faster rate than normal. This condition may also encourage the loss or 
stripping of the asphalt within the pavement. Timely sealing can add 
significantly to the life of the pavement. Open grade pavements should be fog 
sealed on a schedule recommended by the Region Materials Engineer. Failure to 
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do so can lead to premature failure of the open grade mat and lead to difficult 
maintenance problems. 

The crumbling up of the asphalt layer as a result of the disintegration between 
the aggregate particles and the asphalt binder. It causes roughness and skid 
resistance problem and may lead to pothole formation as the moisture 
infiltration increases because of the openings. 

5.9.1. Rutting: 
Rutting is a surface depression within the wheel path and is a result of 
permanent deformation of the pavement or subgrade. This condition is normally 
caused by heavy loads on roads lacking sufficient strength to support the 
loading. In some cases, rutting can also be caused by studded tire use. Wheel 
ruts, if not repaired, can trap water and cause hydroplaning.It is identified as the 
slight depression along the wheel paths in a pavement. It is classified into two 
types. 
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CHAPTER-6 

MATERIALS AND INSTRUMENTS USED IN THE   
REPAIRING OF ROADS 

The most common materials used for paving roads are asphalt and concrete. 
Factors such as cost and type and amount of traffic will determine which 
material will be used. Asphalt uses an oil-based substance called bitumen to 
make sand and crushed rock stick together like glue. There are lots of 
traditional materials used in road construction. Some of them discusses below: 

6.1 Aggregate: 

Aggregates are accumulation of minerals and materials found in particular size 
and shape and mostly used in civil engineering construction. 

6.2 Bitumen, Asphalt, Tar: 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic 
byproduct of decomposed organic materials. Also known as asphalt or 
tar.Asphalt residues, byproducts, of the refinery of petroleum oils. . 

6.3. BITUMEN MIX DESIGN 

The main objective of the bituminous mix design is to proportion various 
components for  pavement construction to this the following objectives: 

 To obtain a durable pavement, sufficient amount of bitumen is required. 

 Adequate strength must be provided to obtain resistance against the shear 
deformation  under higher temperatures 

 Additional voids have to be incorporated to facilitate the compaction 
performed by 
the traffic 

 The placement must be performed with ease which will demand sufficient 
workability 

 The premature cracking in the bitumen pavement can be avoided by 
providing sufficient flexibility for the bitumen 

 The flexibility must be attained at smaller temperatures so that the 
shrinkage cracks can be avoided. 
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6.4.Types of Bituminous Mixes 

 Open-graded mix 
 Well graded bituminous mix  
 Gap graded bituminous mix  
 Unbounded bituminous mix 

6.4..1 Open-Graded Mix: The filler and the finer aggregates are absent. These 
mixes are porous in nature and offer good frictional properties. This lower the 
strength if the pavement is constructed for a high-speed pavement construction 

6.4.2 Gap-Graded Bituminous Mix: As the name implies, large coarse 
aggregates are missing in these types of mix. This has good fatigue properties as 
well as tensile strength. 

6.4.3 Well - Graded Mix: A well-graded mix is a dense mix. These have all 
ranges of aggregates and are sufficiently packed. This facilitates the proper 
filling of voids in a systematic manner. These types of mix offer good 
compressive strength and tensile strength. 

The layer of mineral aggregates like gravel, stones, and sand together form the 
bituminous base course layer. This layer is treated as the foundation for the 
laying the binder and the surface course. 

The bituminous binder course is the second layer above the base course which 
acts as the first layer of bitumen. This is done in a two-layer resurfacing. This is 
also called a leveling course. 

6.5.INSTRUMENTS USED FOR TESTING 

 BUMP INTEGRATOR 
 MILLER  
 BROMMER 
 TACK COAT LAYER 
 PAVER 
 VIBRATING ROLLER 

6.5.1 Bump Integrator  
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"STECO" make Bump Integrator also known as Roughometer or Automatic 
Road Unevenness Recorder gives quantitative integrated evaluation of 
surface irregularities on an digital counter / LCD screen. 

It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a 
chassis, on which an integrating device is fitted. The machine has a panel 
board fitted with two / four sets of digital counters for accounting the 
unevenness index value. 

 The operating speed of the machine is 32+1/2 km/hr.  

The machine is towed by a vehicle, usually a jeep.  

 

6.5.1 BUMP INTEGRATOR 

6.5.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of 
removing at least part of the surface of a paved area such as a road, bridge, 
or parking lot. Milling removes anywhere from just enough thickness to level 
and smooth the surface to a full depth removal. There are a number of different 
reasons for milling a paved area instead of simply repaving over the existing 
surface. 

Milling is performed by construction equipment called milling machines or cold 
planers. These machines use a large rotating drum to remove and grind the road 
surface. The drum consists of scrolls of tool holders. The scrolls are positioned 
around the drum such that the ground pavement is moved toward the center and 
can be loaded onto the machine's conveyor belt. The tool holders can wear out 
over time and can be broken while milling if highway structures like manholes 
are encountered while milling.  

The tool holders on the drum hold carbide cutters. The cutters can be removed 
and replaced as they wear out. The amount of wear (and therefore the interval 



 
 

24 | P a g e  
 

between replacements) varies with the type and consistency of the material 
being milled; intervals can range from a few hours to several days.  

6.5.2 ROAD MILLER 

6.5.3 BROMMER 

It is tractor towable and used for cleaning the pavement subbase before laying 
hot mix asphalt or concrete mix. The Road Broomer machine is manufactured 
from pressed steel consisting of broom shaft, two heavy duty wheels, hydraulic 
motor and adjustment screws. 

Mechanical Broom Sweepers for the cleaning of roads. It can be done by means 
of a broom or by a machine which we refer to as mechanical broomers. There 
are smaller particles which tend to stick to the surface of the road and the same 
may not be physically visible but they can be cleaned by the means 
of sweeping. 
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6.5.3 BROOMER 

 
6.5.4 TACK COAT LAYER 
 
A tack coat is thin bituminous liquid asphalt, emulsion or cutback layer applied 
between HMA pavement lifts to promote bonding. Adequate bonding between 
construction lifts and especially between the existing road surface and an 
overlay is critical in order for the completed pavement structure to behave as a 
single unit and provide adequate strength. If adjacent layers do not bond to one 
another they essentially behave as multiple independent thin layers  none of 
which are designed to accommodate the anticipated traffic-imposed bending 
stresses. Inadequate bonding between layers can result in delaminating 
(deboning) followed by longitudinal wheel path cracking, fatigue 
cracking, potholes, and other distresses such as rutting that greatly reduce 
pavement life  

The pavement surface receiving the tack coat should be clean and dry to 
promote maximum bonding. Emulsified tack coat materials may be applied to 
cool and/or damp pavement, however, the length of time needed for the set to 
occur may increase (Flexible Pavements of Ohio, 2001). Since existing and 
milled pavements can be quite dirty and dusty, their surfaces should be cleaned 
off by sweeping or washing before any tack coat is placed. 
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6.5.4 TACK COAT LAYER 

 
6.5.5 PAVER 

The asphalt is added from a dump truck or a material transfer unit into the 
paver's hopper. The conveyor then carries the asphalt from the hopper to the 
auger. The auger places a stockpile of material in front of the screed. The screed 
takes the stockpile of material and spreads it over the width of the road and 
provides initial compaction.  

The paver should provide a smooth uniform surface behind the screed. In order 
to provide a smooth surface a free floating screed is used. It is towed at the end 
of a long arm which reduces the base topology effect on the final surface. The 
height of the screed is controlled by a number of factors including the attack 
angle of the screed, weight and vibration of the screed, the material head and the 
towing force.[4] 

To conform to the elevation changes for the final grade of the road modern 
pavers use automatic screed controls, which generally control the screed's angle 
of attack from information gathered from a grade sensor. Additional controls are 
used to correct the slope, crown or super elevation of the finished pavement.  

 
6.5.5.PAVER 
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6.5.6 VIBRATING ROLLER 

This type of roller is fitted with one or two smooth 
surfaced steel drums measuring 0.9-1.5 m in diameter, and 1.2-1.8 m in width. 
The drums vibrate by the rotation of an eccentric shaft inside. They are 
commonly used for compacting granular base courses and sometimes 
for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, 
but also generally come at a higher cost. 

 

FIG:6.5.6 
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CHAPTER-7 

MAINTENANCE OF ROADS 

7.1. MAINTENANCE OF ROADS: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called Road Maintenance or maintenance of highways. 

7.2.TYPES OF ROAD MAINTENANCE: 

1. Surface maintenance 

2. Roadside and Drainage 

3. Shoulder and approach 

4. Snow and ice control 

5. Bridge Maintenance 

6.Traffic service 
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Definition of Road Maintenance: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called RoadMaintenance or maintenance of highways. 

 

Highway maintenance is closely related to the quality of construction of original 
roadInsufficient pavement or base thickness or improper construction of these 
elements soon results in expensive patching or surface repair. Shoulder care 
becomes a serious problem where narrow lanes force heavy vehicle to travel 
with one set of wheels off the pavement 

Improperly designed drainage facilities, mean erosion or deposition of material 
and costly cleaning operation or other corrective measures. For regular 
highways maintenance and repair sharp ditches and steep slopes require manual 
maintenance as compare to cheap repair of flatter ditch and soil by machine. 

In snowy country, improper location extremely low fills and narrow cuts leave 
no room for snow storage, creating extremely difficult snow removal problems. 
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7.3.Methods of Surface Treatment for Road Maintenance 

The surface treatment may be single or multiple. Although the best type of 
surface course is pre-mix carpet for roads maintenance. The surface treatment 
methods are employed when: 

1. Intensity of traffic is not very high. 
2. the pro-mix mixers are not easily available due to long transportation or 

technical reasons. 
3. when the cost is high. 

In Highway Maintenance, for good surface treatment it is necessary that: 

 Base course is well prepared to its profile and is made more free from pot 
holes and ruts. 

 Excellence of surface dressing depends upon the correct proportion of 
binder aggregate. 

 Before laying that first surface dressing coat, the base should be made 
free from all dust loose soil etc. 

In all bituminous construction it is necessary that the newly surface posses a 
bond with the existing base at the interface. It is also necessary that the base is 
nearly impervious. 

 For maintenance of gravel roads blading and occasional resurfacing is 
required. 

 For surface treatments of low type bituminous surface in maintenance of 
roads; Patching, seal coating or possible loosening oiling, re mixing and 
relaying are involved. 

 For high type bituminous concrete and Portland cem 
 Use same material and methods for road surface maintenance as far as 

possible. 
 Maintenance and repairs of roads must be planned for rapid performance 

and to cause least possible disruption or hazard to traffic. 
 ent concrete, the Removal and replacement of failure areas and 

resurfacing are approximate  

Depends on the characters of road side where the roadside is grassy it must be 
mowed; cutting, ploughing or spraying with weed killer must be done. 

If there is dry grass fire hazard burning, plowing must be done in road 
maintenance. To improve visibility and increase the sight distance and clearance 
of road trimming should also be done. Its important to note that side slope 
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erosion by mulching, seeding etc should be checked and controlled as and 
where required to ensure slope and shoulder stability. Furthermore, picking up 
litter, thrown or blown along roadside or wayside area should be a routine work. 

Drainage of Highways: Keeping ditch, culvert and other drainage structure, 
clean and ready to carry next flow water. Sediments deposited during period of 
heavy flow must be removed badly eroded channel and dikes properly protected 
to prevent recurrence. 

7.4. Shoulders Maintenance: 

The maintenance of shoulders depend on the surface character of the area where 
the maintenance and repair is performed. 

SOD shoulders (Sod shoulders are earth shoulders on which a solid turf has 
been established. Normally they require very little maintenance and holes, ruts, 
and settlements should be repaired with sod or stabilized material.) must be 
moved and occasionally bladed down to the level of the roadway so that water 
is not trapped in the traveled way. Grass must be kept in good condition. In 
maintenance of roads shoulders protected by bituminous blankets have surface 
treatments same as for roadway surface. 

Gravel and earth shoulders that leaves a drop off at the pavement edges creates 
a serious accident hazard, hence, should be corrected by reconstruction, 
resurfacing or other appropriate means. Due to continuous wetting and drying of 
shoulder, edge joints result between lane and shoulder which may cause 
settlement of pavement due to entrance of water in sub grade soil. It can 
Repaired by filling the joint with sand and asphalt concrete 

7.5. Snow and ice control: 

Ice forming on the roadway reduces coefficient of friction between tires and 
surface, which makes vehicle control almost impossible. In repair of roads, we 
can apply abrasive to heavily traveled roadway and street. Suitable materials 
that can be used are clean and sharp sand, cinders and washed stone screening. 

7.6. Bridge maintenance: 

Bridges maintenance is a major part of roads maintenance. Bridges can be 
maintained in good condition by following the below guidelines: 

 Exposed steel work must be cleaned by sand blasting flame or other 
means followed by repainting. 
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 Deck joint may extrude or become filled with dirt so that cleaning and 
resealing is necessary. 

 Out of control vehicle, causing damage to guard rail, must be repaired 
and strengthened. 

 If bridge deck become rough resurfacing is required 
 Remedial measures to correct serious scour around and under piers and 

abutments. 

7.7. Traffic services: 

Include stripping, sign repair and maintenance (particularly needed for repair 
after stormy weather). 

7.8. Factor Affecting Roads Maintenance: 

Generally following factors affect the maintenance of pavements: 

7.8.1.Increase in the intensity of traffic. 

Since we know that there is increase in road transport per year about 8%. Hence 
this is the most important factor, which affects the maintenance of roads. 

7.9.Inadequate Thickness of Pavement. 

As already discussed adequate thickness of pavement is essential. If the 
adequate thickness is not provided, it will result frequent pavement failure, 
unevenness and heavy patches. 

7.9.1.Effect on No of lanes. 

The road research laboratory has established by experiments that concentration 
of road is almost 4 times larger on a single lane pavement than a double lane 
pavement section. Thus the road distress and maintenance on single lane 
pavement are higher than double lane pavements. 
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CHAPTER-8 

Steps in Bituminous Road Construction 
 
8.1. Preparation of the existing base course layer 

 The existing surface is prepared by removing the pot holes or rust if any.  
 The irregularities are filled in with premix chippings at least a week 

before laying surface course.  
 If the existing pavement is extremely way, a bituminous levelling course 

of adequate thickness is provided to lay a bituminous concrete surface 
course on a binder course instead of directly laying it on a WBM. 
 

8.2. Application of Tack Coat 
 It is desirable to lay AC layer over a bituminous base or binder course.  
 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area, this 

quantity may be increased to 7.5 to 10 kg for non-bituminous base. 
 
8.3. Preparation and placing of Premix 

 The premix is prepared in a hot mix plant of a required capacity with the 
desired quality control. The bitumen may be heated up to 150  177 deg 
C and the aggregate temperature should not differ by over 14 deg C from 
the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, 
carried to the location is spread by a mechanical paver at a temperature of 
121 to 163 deg C. the camber and the thickness of the layer are accurately 
verified. 

 The control of the temperatures during the mixing and the compaction are 
of great significance in the strength of the resulting pavement structure. 

8.4. Rolling 
 A mix after it is placed on the base course is thoroughly compacted by 

rolling at a speed not more than 5km per hour. 
 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 
30 tonnes having a tyre pressure of 7kg per sq.cm. the wheels of the roller 
are kept damp with water. 

 The number of passes required depends on the thickness of the layer. In 
warm weather rolling on the next day, helps to increase the density if the 
initial rolling was not adequate. The final rolling or finishing is done by 8 
to 10 tonne tandem roller. 
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8.5. Quality control of bituminous concrete construction 
 The routine checks are carried out at site to ensure the quality of the 

resulting pavement mixture and the pavement surface. 
 Periodical checks are made for 
 a) Aggregate grading 
 b) Grade of bitumen 
 c) Temperature of aggregate 
 d) Temperature of paving mix during mixing and compaction. 

 
8.6. Finished surface 
 

 The AC surface should be checked by a 3.0 m straight edge.  
 The longitudinal undulations should not exceed 8.0 mm and the number 

of undulations higher than 6.0 mm should not exceed 10 in a length of 
300 m.  

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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CHAPTER-9 
 
METHOD OF SURVEY 
 

 At first the road that is to be checked for undulation is fixed  and is 
divided into parts 

 The traffic flow over that area is controlled 
 Then the road is divided into 100m span and it is passed through bump 

integrator  
 The bump integrator is attached to a vehicle mostly jeep and passed over 

the road 
 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 
 The undulations are identified by bump integrator by the sensor attached 

to the wheel  
 The sheet of   values are taken and evaluated  for the progress 
 The values generally may not differentiate much if the difference is much 

then the particular area is to be renovated  
 The area that is to be renovated is selected and the traffic flow over the 

area is controlled 
 The traffic over that particular area is  generally diverted into other 

direction and the reconstruction is started 
 Then the top surface is removed by the pavement miller  
 The pavement miller consists of  sharp blades to its wheels which break 

the bitumen layer over top  
 The removal is done to a minimum depth of 3mm and maximum depth of 

5mm 
 The width to be  removed should be maxim of 3m 
 The miller removes the top surface and the bitumen removed is collected 

in a truck and is further used 

 
 
 9.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 
 This is not a time taking process and it lasts for half an hour  
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 Then the tack coat is layed  the tack coat acts as a gum between the  
layers 

 

         
 
         9.2 TACK COAT LAYER 
 

 Then after few minutes the bitumen is laid which is directly 
brought from the plant it is at a temperature of 130 to 140 degrees  

 The bitumen is laid over the road with  paver the paver also levels 
the bitumen 
 

  
 

            9.3 PAVER 
 

 Then the  bitumen is compacted with vibrating roller to attain a 
leveled surface  

 The vibration is always done from left to right  
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9.4 VIBRATING ROLLER 
 

  Then after the leveling is done the road is opened for the traffic 
flow 

 Thus the leveled  surface is obtained 
 Then the next sight to be repaired is selected 
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CHAPTER-10 

CONCLUSION 

 Studied and observed  how to identify the uneveness ofthe road by using Bump 
integrator. 

Observed different types of cracking. 

Observed maintenance of roads and identification of different types of surface 
distress 

Observed how to repair potholes , cracking and pavements 

Observed different types of materials and equipment  used in the repairing of 
roads 

The roads are helping many people daily to reach their destinations on time with 
the improvement of road facility there will be a better transport and better living 
of people and development the country  
 
When there are good  roads people are less prone to accidents, yearly many 
lives are lost during accidents when there are better roads  the deaths due to 
accidents can be controlled with better roads better communication cab be 
established between cities and towns 

and  also maintenance  of national highway  
 

 

 

 

 

 

 

 

 

This industrial training helped me for better understanding of roads construction
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CHAPTER  1 
 

INTRODUCTION:
Established three decades ago, KMV has project offices in Andhra Pradesh, Karnataka, 

Madhya Pradesh, Tamil Nadu, Orissa and Rajasthan. Our professional team of Board of 

Directors is well complemented by a highly qualified, professional staff of more than 400 

associates to deliver the best in the industry. At KMV Projects Ltd., we lay emphasis on client 

satisfaction, quality-based management and a culture of progressive development within the 

company for sustainable success in all our projects. Our completed and on-going projects cover 

a diverse spectrum of industrial sectors. Our construction projects include health centers and 

hospitals, residential quarters, office buildings, schools, engineering colleges, guest houses and 

training centers. We have also built rehabilitation housing and dwelling units for people 

affected by earthquake in Gujarat and tsunami in Tamil Nadu. 

 
OUR CORE VALUES: 

 Commitment and Integrity 

 Excellence and Quality 

 Innovation and Creativity 

 Respect for People and the Environment 

 Punctuality 

 Safety and Security 

 and 

construction and we believe in striving in the present to continuously improve our performance. 

The saga of growth & excellence continues. We achieve innovation by coupling inspiring 

creativity with knowledge from practice and experience. We deploy science and technology 

imaginatively with equal respect for people and the environment. We complete and deliver all 

our projects within the client specified deadline, without compromising on quality. 

We ensure safety and security for our staff and the general public. 



 OUR VISION & MISSION:

 VISION:

Leadership in the business and be an Organization of repute for encouraging 

 

 MISSION:

Adopt modern engineering practices for safe and healthy work environment. 

Encourage innovation, up gradation of knowledge, professionalism of 

employees as part of Contribute to neighborhood 

development assuming at every legitimate 

opportunity. 

 PROJECT DETAILS:
 

URBAN HOUSING 
 

 Andhra   Pradesh Township   & Infrastructure Development Corporation 

(APTIDCO)

 Proposed unit typologies:

 Type  I : 300 Sq. ft SBA 

 Type  II : 365 Sq. ft. SBA 

 Type  III : 430 Sq. ft. SBA 

 Proposed housing development:
 

Model G+3 model for all locations 
 

 Proposed project completion:
 

15 months (for all sanctioned houses) 
 

 No of blocks:
 106 blocks (for phase 1) 
 430 sqft-82 blocks 

 365 sqft-13blocks 

 300sqft-11blocks 
 For each block 32 flats 
 Total area-76.7 acres (for phase 1) 

 Estimated cost-300crores (for phase 1) 



 
 
 
 

SALIENT FEATURES OF DWELLING UNIT 
 

 
 

 
Fig1: SITE PLAN 



Vitrified tile flooring, ceramic flooring, 2-track windows, emulsion paints 

Tender called for 1,20,826 houses 

 Shear wall Technology (Monolithic Concrete construction)- Adopted.

 Physical Infrastructure proposed

 Internal Roads 

 External Water supply 

 External electrification 

 External sewerage net work 

 Storm water drains 

 Street Lighting with LED 4 

 Social Infrastructure proposed

 Commercial space 

 Community Hall, 

 Primary School & Anganwadi Centre, 

 Primary Health Centre, 

 Parks and Playgrounds etc. 

 Both physical and social infrastructure - not included in estimate

 Separate Tender proposed - for all the locations as per requirement.
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TECHNOLOGY ADOPTED  HIGHLIGHTS 

 
Shear-Wall Technology (Monolithic): 

 
 Most reliable, known and proven among all approved technologies of construction By 

BMTPC (Building Materials and Technology Promotion Council, Ministry of Housing 

and Urban Poverty Alleviation, GoI 

 Single LARGEST new Construction Technology adoption in Housing sector ever adopted 

in India 

 First of its kind, adoption of Shear wall technology (Monolithic) in Houses constructed for 

EWS (Economically Weaker Sections) ever adopted in any developing country of the 

world 

  Opening and bringing fastest construction Technologies in to the area of Construction 

sector in the State will lead to shift towards Technology oriented construction activities in 

both public and private sectors in- turn adds Gross Value Addition to the State GDP 

 
 

SHEARWALL TECHNOLOGY (MONOLITHIC) - ADVANTAGES: 

 Pre-Engineering & customized structure 

 Reduction of Foundation loading. 

 Superior and safer than conventional technology and many other modern technologies 

 Stronger than conventional technology 

 Rapid construction and early delivery houses to people (One floor for every week) 

 Durability factor (Durable and reliable structures) 

 Disaster resistant  (Providing Disaster resistant structures in Coastal Districts of A.P 

is required as safety is paramount) 

 Environmentally friendly - less pollution effects on public 

 Increased carpet area due to compact and thin walls 

 Finishes like high end due to monolithic construction and provision of superior 

specifications such as Vitrified flooring, 2-Track Windows, Emulsion paints etc. 

 No dependency on brick manufacturing and avoid delays as well as pollution 

 Easy in handling with Minimum Labour 



 No Plastering is required 

 Earthquake Resistance structure 
 
 
 
 

 
 
 

Fig2: MIVON SHUTTERING 



THE DIFFERENCE BETWEEN A SHEAR WALL AND A BEARING WALL: 

A shear wall is a wall that is structurally designed to take the load that acts laterally (shear) in 

a building structure as well as assisting in supporting the building elements around it such as 

beams, girders, and anything attached to those elements. Shear walls take lateral loads, placed 

on it by the building itself, as well as the lateral loads experienced if and when wind hits the 

 

 
Bearing walls are just that, bearing the weight of elements (beams, girders, building 

components) attached to it. These walls are generally placed in areas that shear will not be 

 

 
 
 
 
 

 



 



 

 MIVAN SHUTTERING:
 
 

 
 

 GUDIVADA TENDERS:
 

 Soils are of Black Cotton soils at Gudivada

 Cost of foundation is high due to weak soils.

 Cost of foundation will be high if S+5 proposed

 On an average, Rs.300 more per sq. ft for G+5 than G+3

 Cost of Units will increase Rs. 90,000 for 300 sq. ft, Rs.1,10,000 for 365 Sq. ft and 

Rs.1,30,000 for 430 sq. ft

 Approximately 20% increase in cost over G+3

 Project cost will increase about Rs. 230-280 Crores for S+5 than G+3

 G+ 3 model is adopted
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MATERIALS USED: 

Concrete is widely used in domestic, commercial, recreational, rural and educational 

construction. Communities around the world rely on concrete as a safe, strong and 

simple building material. It is used in all types of construction; from domestic work to 

multi-storey office blocks and shopping complexes. Despite the common usage of 

concrete, few people are aware of considerations involved in designing strong, durable, 

high quality concrete. There are mainly 3 types: 

1. Cement 
2. Sand 
3. Aggregate 
4. Water 

 
1. CEMENT: 

A cement is a binder, a substance that sets and hardens independently, and can 

used the term caementiciumto describe masonry resembling modern concrete 

that was made from crushed rock with the burnt lime as binder. The volcanic 

ash and pulverized brick additives that were added to the burnt lime to obtain a 

hydraulic binder were later referred to as cementum, cementum, cement. 

Cements used in construction can be characterized as being either hydraulic or 

non-hydraulic. Hydraulic cement (e.g., Portland cement) harden because of 

hydration, a chemical reaction between the anhydrous cement powder and 

water. Thus, they can harden underwater or when constantly exposed to wet 

weather. 

Types of cements 
 

(a) Portland cement: 
 

Portland cement is by far the most common type of cement in general use around the 

world. This cement is made by heating limestone (calcium carbonate) with small 

quantities of othe

calcination, Whereby a molecule of carbon dioxide is liberated from the calcium 



carbonate to form calcium oxide, or quicklime, which is then blended with the other 

materials that have been included in the mix. The resulting hard substance called 

as OPC). Portland cement is a basic ingredient of concrete, mortar and most non- 

specialty grout. The most common use for Portland cement is in the production of 

concrete. Concrete is a composite material consisting of aggregate (gravel and sand), 

cement and water. As a construction material, concrete can be cast in almost any shape 

desired, and once hardened can become a structural (load bearing) element. Portland 

cement may be grey or white. 

(b) Portland fly ash cement: 
 

It contains up to 35% fly ash. The fly ash is pozzolanic, so that ultimate strength is 

maintained. Because fly ash addition allows a lower concrete water content, early 

strength can also be maintained. Where good quality cheap fly ash is available, this can 

be an economic alternative to ordinary Portland cement. 

(c) Portland pozzolana cement: 
 

It includes fly ash cement since fly ash is a pozzolana, but also includes cements made 

from other natural or artificial pozzolana. In countries where volcanic ashes are 

available. 

(d) Portland silica fume cement: 
 

Addition of silica fume can yield exceptionally high strengths, and cement containing 

5-20% silica fume are occasionally produced. However, silica fume is more usually 

added to Portland cement at the concrete mix cement. 

2. SAND: 
 

Sand is a naturally occurring granular material composed of finely divided rock and 

mineral particles. The composition of sand is highly variable, depending on the 

local rock sources and conditions, but the most common constituent of sand in land 

continental settings and non-tropical coastal settings is silica (silicon dioxide or 

SiO2), usually in the form of quartz. 



The second most common type of sand is calcium carbonate, for example aragonite 

which has mostly been created. Over the past half billion years, by various forms of 

life, like coral and shellfish. It is for example the primary form of sand apparent in 

areas where reefs have dominated the ecosystem for millions of years like the 

Caribbean. 

3. AGGREGATES: 
 

Aggregates are inert granular materials such as sand, gravel or crushed stone that, 

along with water and Portland cement, are an essential ingredient in concrete. For a 

good concrete mix, aggregates need to be clean, hard, strong particles free of 

absorbed chemicals or coatings of clay and other fine materials that could cause the 

deterioration of concrete. Aggregates which account for 60 to 75 percent of the 

volume of concrete are divided into two distinct categories: 

i. Fine Aggregates 

ii. Coarse Aggregates 

i. Fine Aggregates: 

Generally, consist of natural sand or crushed stone with most particles passing 

through a 3/8  inch (9.5mm) sieve. 

ii. Coarse Aggregates: 

Any particles greater than 0.19 inch (4.75 mm), but generally range between 3/8 

and 1.5 inches (9.5 mm to 37.5 mm) in diameter. 

4. WATER: 

Portable water is used for mixing and curing of concrete. It should be free from 

harmful matter like salt, acid, oil etc., generally used water is from local water 

sources from economic view. 
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OBSERVATIONS: 
 Levelling:

Levelling (British English) or levelling (American English; see spelling differences) is 

a branch of surveying, the object of which is to 

1. Find the elevation of a given point with respect to the given or assumed datum. 

2. Establish a point at a  given  elevation  with  respect  to  the  given  or  

assumed datum. 

 Automatic level:

Automatic levels make use of a compensator that ensures that the line of sight remains 

horizontal once the operator has roughly leveled the instrument (to within maybe 0.05 

degree). The surveyor sets the instrument up quickly and doesn't have to relevel it  

carefully each time he sights on a rod on another point. It also reduces the effect of 

minor settling of the tripod to the actual amount of motion instead of leveraging the tilt 

over the sight distance. Three level screws are used to level the instrument. 

 
1. Gun sight 

2. Circular level (pond bubble) 

3. Leveling Screw 

4. Base Plate 

5. Objective Lens 

6. Focusing Knob 

7. Horizontal fine motion screw 

8. Horizontal circle window 

9. Horizontal circle setting ring 

10.Reticle adjusting screw cover 

11.Eyepiece 

 Setting up an automatic level: Set up the tripod at just above chest height. Make 

sure it is stable, and mount the level on the top. Adjust the leveling screws until the 

pond bubble is centralized. As long as the pond bubble is central, the automatic 

compensators are able to finely level the instrument. To ensure this is the case, whilst 

looking through the scope, gently tap the level. The view will waver for a few moments



before steadying. If this does not happen, the instrument is not level enough for the 

compensators to cope, and needs adjustment. 

 Sighting:

Sight towards the staff using the gun sight. Look through the eyepiece and focus the 

reticle by gradually turning the reticle focusing ring anti-clockwise. Turn the focusing 

knob to focus on the staff. Turn the fine motion screw to center the staff in the field of 

view. Turn the focusing knob to eliminate parallax between the staff and reticle. 

 Reading the staff:

meters to one decimal) the height of the bottom of what appears to be a stylized

mark.

To read the staff, take the number shown below the reticle. Count the number of whole 

10mm increments between the whole number and the reticle. Then estimate the number 

of mm between the last whole 10mm block and the Centre of the reticle. 

The person holding the staff should endeavor to hold it as straight as possible. The 

leveler can easily see if it is tilted to the left or right, and should correct the staff-holder. 

However, it cannot easily be seen that the staff is tilted towards or away from the 

leveler. In order to combat this possible source of error, the staff should be slowly 

rocked towards and away from the leveler. When viewing the staff, the reading will 

thus vary between a high and low point. The correct reading is the lowest value. Digital 

levels electronically read a bar-coded scale on the staff. These instruments usually 

include data recording capability. The automation removes the requirement for the 

operator to read a scale and write down the value, and so reduces blunders. It may also 

compute and apply refraction and curvature correction. 



 METHODS OF LEVELLING:
 

 Height of instrument method
 

 Rise and fall method
 

 FORMULAE:

 H.I = R.L + B.S

 R.L = H.I  F.S (or) I.S
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 TYPE OF FOUNDATION

 PILE FOUNDATION: 

A pile is basically a long cylinder of a strong material such as concrete that is 

pushed into the ground to act as a steady support for structures built on top of it. 

Pile foundations are used in the following situations: 

 
1. When there is a layer of weak soil at the surface. This layer cannot support the 

weight of the building, so the loads of the building have to bypass this layer and be 

transferred to the layer of stronger soil or rock that is below the weak layer. 

2. When a building has very heavy, concentrated loads, such as in a high-rise structure, 

bridge, or water tank. 

3. Pile foundations are capable of taking higher loads 

4. Piles can be either cast-in-place or precast driven piles. 

Cast-in-place piles are made in the following steps: 

 
 hammer a thin-walled steel tube into the ground 
 remove all earth left inside the tube 
 lower a steel reinforcement cage into the tube 
 cast the pile by pouring wet concrete into the tube 

 
The thin walled steel tube is called the casing, and only serves to form a secure mould 

for casting concrete that is free from earth and debris. It has no structural role to play 

after the casting than spread footings. Soils are highly cohesive, meaning that if one 

drills a hole into the soil that is say 1 foot wide by 50 feet deep, then the soil holds the 

shape of the hole and does not collapse into the hole and block it. If such soil is present 

at the site, then one does not need to leave a casing in place: one can use the casing to 

drill the hole for the pile, and then remove it, and then cast the pile in place. This saves 

costs as the same casing tube can be used to drill holes for all the piles. 



 
 

Precast Driven Piles are first cast at ground level and then hammered or driven into the 

ground using a pile driver. This is a machine that holds the pile perfectly vertical, and then 

hammers it into the ground blow by blow. Each blow is struck by lifting a heavy weight and 

dropping it on the top of the pile - the pile is temporarily covered with a steel cap to prevent it 

from disintegrating. The pile driver thus performs two functions - first, it acts as a crane, and 

lifts the pile from a horizontal position on the ground and rotates it into the correct vertical 

position, and second, it hammers the pile down into the ground. 

 NUMBER OF PILES:
 For 430 sq. ft  32

 For 365 sq. ft  28

 For 300 sq. ft  26

 Each pile diameter  400mm

 Length of each pile  20m

 REINFORCEMENT DETAILS:
 

Helical reinforcement 
 

 Main bars  6 bars with 12mm diameter 



 Stirrups of 8 mm diameter with 200mm center to center
 
 

 GRADE OF CONCRETE:
 

M30  Grade concrete 

 Sub structure details: 

 PCC bottom - 4.042 

 PCC top - 4.092 

 Plinth beam top - 4.542 

 Amount of concrete - 8.63m3 

 Thickness - 50mm 
 
 
 

 
 

 Plinth beam reinforcement details:

 Main bars - 12mm 

 Extra bars - 10,16mm 

 Stirrups - 8mm 



 Amount of concrete - 66.5m2 

 Steel - 5.72MT 
 
 

 

 Super structure details:

 Grid slab - 5.82

 Floor finish - 5.912

 Amount concrete - 34.5m3

 Steel - 1.07MT

 Grid slab reinforcement - 8mm bars 200mm spacing

 Thickness - 100mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 Shear wall details: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thickness -120mm 
 

 reinforcement: main bars - 10mm dia 

 extra bars - 12mm at corners 

 spacing - vertical rods 150mm 

 spacing - horizontal rods 250mm 

 trimmer bars - 2 bars of 10mm dia,600mm length near doors 

and windows 

 Dimensions: 

 Block dimensions : 430 sq. ft   - 24.1*15.32m2 

365sq.ft - 23.18*12.57m2 

300sq.ft - 21.74*11.3m2 

 Room dimensions : bed room - 2500*3000mm2 

Kitchen - 1380*2200mm2 

Living room - 2600*3000mm2 

 Room dimensions : Toilet - 1100*1650mm2 

Balcony - 1380*800mm2 

Window - 910*1220mm2 

Door - 910*2050mm 



Slab reinforcement detail: 
 

 8,10mm bars are used 

 Alternate straight and crank rods are used. 

 Crank is made at 45 degrees 

 Spacing is 200mm*200mm centre to centre. 
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 Quality control laboratory:
 

The following tests are conducted to check the quality of building materials: 
 

 Compression Testing Machine (CTM)

 Sieve analysis

 Flakiness

 Elongation

 Crushing value test

 Specific gravity
 

Compressive strength of concrete cube test provides an idea about all the characteristics of 

concrete. By this single test one judge that whether Concreting has been done properly or not. 

Concrete compressive strength for general construction varies from 15 MPa (2200 psi) to 30 

MPa (4400 psi) and higher in commercial and industrial structures. 

 
Procedure: Compressive Strength Test of Concrete Cubes 

 
For cube test two types of specimens either cubes of 15cm X 15cm X 15cm or 10cm X 10cm 

x 10cm depending upon the size of aggregate are used. For most of the works cubical moulds 

of size 15cm x 15cm x 15cm are commonly used. 

 
 
 
 
 



This concrete is poured in the mould and tempered properly so as not to have any voids. After 

24 hours these moulds are removed and test specimens are put in water for curing. The top 

surface of these specimen should be made even and smooth. This is done by putting cement 

paste and spreading smoothly on whole area of specimen. 

These specimens are tested by compression testing machine after 7 days curing or 28 days 

curing. Load should be applied gradually at the rate of 140 kg/cm2 per minute till the 

Specimens fails. Load at the failure divided by area of specimen gives the compressive strength 

of concrete. 

 

 
Following are the procedure for testing Compressive strength of Concrete Cubes 

 Apparatus for Concrete Cube Test

 Compression testing machine
 

 Specimen:

 6 cubes of 15 cm size Mix.

 
 M15 or above Mixing of Concrete for Cube Test

 
 Mix the concrete either by hand or in a laboratory batch mixer



 

 Theory of Flakiness Index and Elongation Index Tests:

The particle shape of aggregates is determined by the percentages of flaky and 

elongated particles contained in it. For base course and construction of bituminous and 

cement concrete types, the presence of flaky and elongated particles are considered 

undesirable as these cause inherent weakness with possibilities of breaking down under 

heavy loads. 

 
The Flakiness index of aggregates is the percentage by weight of particles whose least 

dimension (thickness) is less than three- fifths (0.6times) of their mean dimension. This 

test is not applicable to sizes smaller than 6.3mm. 

 
The Elongation index of an aggregate is the percentage by weight of particles whose 

greatest dimension (length) is greater than nine-fifths (1.8times) their mean dimension. 

This test is not applicable for sizes smaller than 6.3mm. 

 
 Procedure of Shape Tests on Coarse Aggregates:

 Sieve the sample through the IS sieves (as specified in the table).

 Take a minimum of 200 pieces of each fraction to be tested and weigh them.

 To separate the flaky materials, gauge each fraction for thickness on a thickness 

gauge. The width of the slot used should be of the dimensions specified in column

(4) of the table for the appropriate size of the material. 

 Weigh the flaky material passing the gauge to an accuracy of at least 0.1 per cent 

of the test sample.

 To separate the elongated materials, gauge each fraction for length on a length 

gauge. The width of the slot used should be of the dimensions specified in column

(6) of the table for the appropriate size of the material. 

 Weigh the elongated material retained on the gauge to an accuracy of at least 0.1 

per cent of the test sample.
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CONCLUSION: 

It providing 

households for the people who are economically poor. The company turnover is good and here 

in Gudivada they producing these households with total budget of 600CR. Which can provide 

fast movement of goods and people with safety and economical cost to the user. 

Since this project costing about 50% of the investment, a careful evaluation of the alternatives 

is necessary to make the right choice on a rational basis, which may be comparatively more 

beneficial to the people. The New methodology in construction by using mivon shuttering 

which is very economical as well as strong as compared to other methods of construction. It is 

fastening construction process. 
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  CHAPTER-1 

INTRODUCTION 

Vijayawada Tollway Plaza Private Limited(VTPL) is a subcompany of 
IJMII of Malasyian company established in April 2001.They constructed the  
80 kilometers road from vijayawada to chilakaluripeta and the cost of the 
project is 174.78 crores 

 LOCATION OF THE SITE: 

 

Operation & maintenance of 6-laning of chilakaluripet-vijayawada section of NH-
5(New No. NH-16) from .355+000 to km. 434+150 

IJM(India) Infrastructure Limited(IJMII) is a company established in 1998 
and registered under the companies Act 1956. Its Registered Office is located 
at1-89/1,Plot No.42 &43,3rd and 4th floor, Kavuri hills,Phase-
1,Madhapur,Hyderabad - 500 081. 

IJMII is a Malaysian Multinational, which is a subsidiary of IJM Corporation 
Bhd.(IJM), Malaysia. 

IJM,whose core competency is construction, is one of the Malaysia's largest and 
most diversified construction groups,with world wide presence with 
specialization in the areas of construction , property development ,manufactures 
,quarrying, plantation and international ventures. Its current operations are 
spread over Malaysia, India, Australia, Chile, China,Myanmar, Singapore and 
Vietnam. IJM is a highly quality consious company with a motto of "Excellence 
Through Quality". 
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IJMII has been actively participating in the high growth oppurtunities offered 
by Indian Infrastructure Industry, more specially in the construction sector    
.IJMII's main thrust is in construction and upgrading of highways and 
commercial buildings using modern technology and equipment. 

IJM(India) Infrasturucture Limited is firmly commited to its quality motto of 
"WE DELIVER" on Time within Budget with Commitment. 

1.1 OUR SECTORS 

1. Highways and bridges plan 

2.Residential Buildings 

3.plantations  

4.Infrastructure 

5.Industry 

6.Railways and Metro design 

7.Power stations 

8.Water resource and Irrigation 

1.2 KEY PROJECTS 

1.Mumbai-Punen Expressway Section 'A' from Kon to Chowk(Maharastra) 

2.Construction of Natural gas based combined power plant in Peddapuram in 
Andhra Pradesh 

3.Delhi metro Rail corporation private limited 

1.3 CURRENT PROJECTS 

1. Solarpur - Bijapur road project streches from 109.8 Km and the cost of the 
project is Rs.2,325 crores . 

2.First City Residential Township Project, Nagpur 

3.Dewas  Bypass Road Project (Madhya Pradesh) 
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1.4 FEASIBILITY STUDY AND DETAIL ENGINEERING SERVICES 

Topographic Surveys 

Traffic Surveys & Axle Load Spectrum Studies 

Traffic Demand Forecasting & Capacity Analysis 

Pavement Condition Studies & Overlay Designs 

Flexible and Rigid Pavement Design 

Hydrological and Drainage Studies 

Highway Geometric Design 

Design of Culverts, Bridges and Protection Works 

Study of Options and Value Engineering 

Detailed Costing and Quantity Estimation 

1.6 Construction supervision 

Design Review 

Quality Assurance 
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CHAPTER 2 

Indian Roadways: Importance; Development and Classification of Indian 
Roadways 

Roads have been existing in India for the last 5000 years. In early stages of 
Indian history, Ashoka and Chandragupta made efforts to construct roads. But 
the real progress was made during the Mughal period. 

A number of roads were laid during the Sultanate and Mughal periods. Most of 

the present trunk routes follow the Mughal routes. These routes were essential 

for strengthening and consolidating the empire. 

One such road was constructed by Sher Shah Suri which connected Peshawar to 

Kolkata. It was named as Grand Trunk (G.T.) Road and joined Amritsar with 

 

2.1 Importance of Roads: 

1. Roads play a very important role in the transportation of goods and 

passengers for short and medium distances. 

2. It is comparatively easy and cheap to construct and maintain roads. 

3. Road transport system establishes easy contact between farms, fields, 

factories and markets and provides door to door service. 

4. Roads can negotiate high gradients and sharp turns which railways cannot do. 

As such, roads can be constructed in hilly areas also. 

5. Roads act as great feaders to railways. Without good and sufficient roads, 

railways cannot collect sufficient produce to make their operation possible. 
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2.2 Growth and Development: 

Road transport in modern sense i.e. vehicles driven by internal combustion 

engines using petrol or diesel as fuel was practically negligible in India before 

World War II. Following plans have been drawn to develop roadways in India. 

2.2.1. NAGPUR PLAN 
First serious attempt to develop roadways was made in 1943 when Nagpur Plan 
was drawn. This plan envisaged increasing of the kilometreage of major roads 
to 1, 96,800 km and of other roads to 3, 32,800 km by 1953. The highlight of 
the plan was that no village in a developed agricultural region should be more 
than 8 km from a major road or 3 km away from any other road while the 
average distance of villages from a major road should be less than 3.2 km. 

2.2.2.  TWENTY YEAR  PLAN  

After achieving the objectives of the Nagpur Plan, another plan known as 

Twenty Year Road Plan was drawn in 1961. It aimed at increasing the road 

length from 6.56 lakh km to 10.60 lakh km and the density to 32 km of road per 

100 sq km by 1981. 

The other objectives of the Twenty Year Road Plan were (i) to bring every 

village in a developed agricultural area within 6.4 km of a metalled road and 2.4 

km of any other road, (ii) to bring every village in a semi-developed area within 

12.8 km of a metalled road and (iii) to bring every village in an undeveloped 

and uncultivated area within 19.2 km of a metalled road and 8 km of any other 

road. 

The Rural Development Plan includes construction of rural roads under 

Minimum Needs Programme (MNP), Rural Landless Employment Guarantee 

Programme (RLEGP), Jawahar Rojgar Yojana (JRY) and Command Area 

Development (CAD) programmes to connect all villages having a population of 

1,500 or more with all weather roads and those having less than 1,500 

population with a link road. 
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CHAPTER-3 

TYPES OF ROADS: 

 The main significance of the Nagpur Plan lies in the fact that it classified 

roads into four categories on the functional basis. They are:   

    

 (i) National Highways  

 (ii) State Highways  

 (iii) District Roads and  

 (iv) Village Roads. A brief description of each category is given as under: 

3.1. National Highways: 

The main roads which are constructed and maintained by the Central Public 

Works Department (CPWD) are known as the National Highways. These roads 

are meant for inter-state and strategic defense movements and connect the state 

capitals, big cities, important ports, big railway junctions and link up with 

border roads. 

The length of National Highways increased from 19,811 km in 1951 to 33,650 

km in 1991 and 49,585 km in 1999. Currently, the total length of the National 

Highways in India is 65,569 kilometers. National Highways form the lifeline of 

road transport and constitute the framework of road system in India. Although 

the percentage share of the National Highways to the total road length has 

decreased considerably from 4.95 per cent in 1951 to on 

3.1.1 Distribution of National Highways: 

A number of national highways run across the country in all directions linking 

important places to one another. The historically important Sher Shah Sun Marg 

is known as National Highway It National Highway 7 is the longest one which 

links Varanasi with Kanniyakumari via Jabalpur, Nagpur, Hyderabad, 
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Bangalore and Madurai. It traverses a distance of 2,325 km. National Highway 

5 and 17 run along the eastern and western coasts respectively. National 

Highway 15 represents the border road in Rajasthan desert and runs through 

Kandla, Jaisalmer, Bikaner and joins the border road in the Punjab shows the 

important national highways. 

 

3.1 National highway 

In order to give a boost to the economic development of the country, the 

Government has embarked upon a massive National Highways Development 

Project (NHDP) in the country. This is perhaps one of the largest programmes 

of road development ever taken in any country with shortest time span for 

completion. It is being implemented by the National Highways Authority of 

India (NHAI). 

National Highways Development Project (NHDP) has taken up a massive 

programme of road building in the country. Launched on January 2, 1999, this 

is perhaps one of the largest programmes of road development ever taken up in 

the country. The project is being implemented by National Highways Authority 

of India (NHAI). NHDP has following two components. 
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3.2 STATE HIGHWAY  

 The State highways in India are network of roads maintained by the state 

governments. 

  It is constructed and managed by the states' Public Works Department. 

The state highways are usually roads that link important cities, towns and 

district headquarters within the state and connect them with National 

Highways or state highways of neighboring states. 

 As of 31 March 2016, the total length of state highways was 176,166 km. 

As of 31 March 2016, Maharashtra has the largest share in the total length 

of SH roads (22.14%), followed by Karnataka (11.11%), Gujarat 

(9.76%), Rajasthan (8.62%) and Tamil Nadu (6.67%). 

  Bharatmala a centrally-sponsored and funded road and highways project 

of the Government of India  with a target of constructing 83,677 km 

(51,994 mi) of new highways has been started in 2018. Phase I of the 

Bharatmala project involves the construction of 34,800 km of highways 

(including the remaining projects under NHDP) at an estimated cost 

of 5.35 lakh crore (US$75 billion) by 2021 22. 

3.2 STATE HIGHWAY 
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3.2 state highway 

 

3.3. DISTRICT ROADS  

 Roads are classified by the State PWD. The roads other than National 

Highways and State Highways are the District Roads.  

 District roads are limited to a particular District only. Among them 

are roads that connect two or more Tahsils to District HQ, these are 

Major District Roads. The rest are ' Other District Roads 

  District roads connect between two districts 

                            

3.3 District road 
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CHAPTER-4 

PAVEMENTS 

4.1 What is pavement ? 

Pavement design is the major component in the road construction Nearly one-
third or one-half of the total cost of the construction. so careful consideration 
should taken in design of pavement 

4.2 TYPE OF PAVEMENT 

There are various types of pavements depending upon the materials used. A 
brief description of all types is given here. 

4.2.1 Flexible Payment 

Flexible pavement can be defined as the one consisting of a mixture of asphaltic 
or bituminous material and aggregates placed on a bed of compacted granular 
material of appropriate quality in layers over the subgrade. Water bound 
macadam roads and stabilized soil roads with or without asphaltic toppings are 
examples of flexible pavements 

The design of flexible pavement is based on the principle that for a load of any 
magnitude, the intensity of a load diminishes as the load is transmitted 
downwards from the surface by virtue of spreading over an increasingly larger 
area, by carrying it deep enough into the ground through successive layers of 
granular material 

Thus for flexible pavement, there can be grading in the quality of materials 
used, the materials with high degree of strength are used at or near the surface. 
Thus the strength of subgrade primarily influences the thickness of the flexible 
pavement. 

4.2.2 Rigid Pavement  

Rigid pavement, though costly in initial investment, is cheap in the long run 
because of low maintenance costs. There are various merits in the use of Rigid 
pavement (Concrete pavements) are summarized below: 

Bitumen is derived from petroleum crude, which is in short supply globally and 
the price of which has been rising steeply. India imports nearly 70% of the 
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petroleum crude. The demand for bitumen in the coming years is likely to grow 
steeply, far outstripping the availability. Hence it will be in India's interest to 
explore alternative binders. Cement is available in sufficient quantities in India, 
and its availability in the future is also assured. Thus cement concrete roads 
should be the obvious choice in future road programmes. 

Besides the cast available of cement, concrete roads have a long life and are 
practically maintenance-free. 

Another major advantage of concrete roads is the savings in fuel by commercial 
vehicles to an extent of 14-20%. The fuel savings themselves can support a 
large programme of concreting. 

Cement concrete roads save a substantial quantity of stone aggregates and this 
factor must be considered when a choice pavement is made Concrete roads can 
withstand extreme weather conditions - wide ranging temperatures, heavy 
rainfall and water logging. 

4.2.3 Semi Rigid Pavement 

The pavements constructed using the waste materials, which are more strong the 
traditional aggregates may be treated as Semi-Rigid Pavement. A lot of research 
work has been done in this direction. But the work in terms of real construction 
is not visible. 

 

 

 

 

 

                                                        figure: 4.1 

Types of  pavements 
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Highway Pavement:, Functions, Types, Defects, Rigid and Flexible 
Pavements! 
 
4.3 HIGHWAY PAVEMENTS FUNCTIONING: 
Pavement design, in general, consists of determining the thickness of the 
pavement or of the several layers of which it is composed in order to resist the 
wheel loads of the traffic and transmit them safely on to the foundation soil. 
Thus, the strength of the pavement must be adequate to resist the contact 
pressure from the wheel loads, and the thickness must be sufficient to transmit 
this pressure on to a larger area of the foundation soil below to avoid excessive 
deformation or shear failure of the soil. This will ensure that the pavement 
structure is strong and stable during the entire design period to serve traffic 
needs. 
Functions and Requirements of a Pavement: 
The primary functions of a highway pavement are: 
1. Provide a strong and smooth surface to resist traffic loads. 
2. Distribute the loads safely on to a larger area of the foundation soil through 
the intermediate layers/courses 
3. Carry traffic loads under repeated application during the anticipated design 
life without developing excessive or harmful deformations/strains. 
In order to fulfill these functions, the requirements of a pavement are: 
1. It should be strong enough structurally to withstand the stresses imposed by 
the traffic. 
2. Its thickness should be adequate to transmit the applied loads and distribute 
them on to a larger area of the soil below so that the pressure transmitted is 
small. 
3. It should provide a hard wearing surface so as to resist the abrasion caused by 
vehicle tyres. 
4. It should be smooth enough to provide riding comfort, yet provide enough 
friction for tractive effort and to prevent skidding. 
5. It should be impervious to water so as to prevent its deteriorating effect on 
the layers below. 
6. It should have adequate durability to serve through its design period. 
7. Its initial cost and maintenance cost during its design life should be a 
minimum. 
Some of these requirements may appear to be conflicting; but a judicious 
compromise should be struck for good design of a pavement. 
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4.4 LAYERS OF PAVEMENTS 
The courses/layers from bottom to top are: 
i. Surface (or wearing) course 
ii. Base course 
iii. Sub-base course 
iv. Subgrade soil. 
 
The functions of each of these layers are given below in the reverse order: 
i. Surface (or Wearing) Course: 
This is the topmost layer; its function is to provide a smooth, strong, abrasion-
resistant and reasonably impervious course. Since it is directly in contact with 
the vehicle tyres, it has to resist the imposed wheel loads and transmit them 
safely to the layer below. The material may be granular, bituminous or cement 
concrete depending upon the nature of the construction. 
ii. Base Course: 
This is immediately below the surface course and its function is to distribute the 
stresses transmitted through the surface course evenly onto the layers below. 
Invariably, it consists of granular or bituminous material, and acts as a structural 
part of the pavement. 
iii. Sub-Base Course: 
This comes just below the base course and provides additional help to the 
courses above it in distributing the loads. It also helps in preventing soil grains 
of the subgrade from intruding into the base course above, and counteracts frost 
action, if any. It may consist of stabilised soil or soil aggregate mixes, which 
facilitate drainage of free water from the pavement. 
iv. Subgrade: 
It is the compacted natural soil immediately below the pavement layers; this act 
as a foundation for the highway. The top surface of the subgrade is called the 
formation level. 
Depending upon the alignment and the nature of the terrain, a roadway may be 
constructed over an embankment or a cutting, or at or nearly at the natural 
ground level. The formation of level, therefore, has to be properly decided to 
suit these conditions. 
 
4.5. DEFECTS IN HIGHWAY PAVEMENT: 
Defects in Flexible Pavements: 
Flexible pavements, include earth, gravel, stabilised earth, WBM and 
bituminous roads. 
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Some defects arise solely because of lack of quality in the  
1. Ravelling 
2. Stripping 
3. Cracking 
4. Plastic deformation 
5. Disintegration 
6. Bleeding 
7. Loss of skid-resistance 
Defects attributable to the deficiencies in base course/sub-base 
course/subgrade are: 
i. Localised depressions/pot holes 
ii. Road bumps due to frost heave 
iii. Consolidation deformation/settlement 
iv. Wavy surface 
v. Rutting 
vi. Corrugations 
vii. Deformation due to lack of bond between layers 
viii. Edge damage 
ix. Streaking in bituminous surfaces. 
A brief explanation of some of these is given below, along with the causes 
and symptoms: 
4.5.1 .Ravelling: 
This is the progressive dislodging of aggregates due to insufficient binder or its 
failure. This is a result of the action of traffic on a weak surface. 
 
 
 
 
 
 
 
 
 
 

fig:2.1 
4.5.2. Stripping: 
This is the separation of bitumen coating in the presence of moisture, leading to 
loss of binding action and loss of aggregate under the action of traffic. 
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Defects in Rigid Pavements: 
The following are the typical and basic kinds of defects which are known to 
occur in rigid pavements or cement concrete pavements: 
1. Scaling of concrete 
2. Spalling of joints 
3. Mud-pumping 
4. Shrinkage cracking 
5. Cracking due to warping 
6. Structural cracking 

The causes for the occurrence of these defects are: 
(a) Deficiencies in pavement materials. 
(b) Structural inadequacy of the pavement. 
(c) Poor workmanship. 
Material deficiencies could be in respect of the requirements for cement, fine 
aggregate, coarse aggregate, mixing water, joint fillers and sealing compounds. 
Structural inadequacy could be due to inadequate pavement thickness, poor 
subgrade support, and inadequate joints. 
Poor workmanship could be in respect of mixing, laying, compaction, 
screeding/finishing, and curing of the cement concrete; this could also be in 
respect of the provision of joints including load transfer devices such as dowel 
bars and tie-bars, and filling and sealing of the joints with appropriate materials 
and compounds. 
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CHAPTER-5 
TYPES OF CRACKING 

 
5.1. Cracking: 
 
Several different types of cracking occur: hair-line cracks and short and fine 
cracks at close intervals on the surface apart from those that appear due to 
insufficient binder, excessive filler or inadequate compaction. 
 
5.2.Alligator Cracks (Map Cracks): 
 
Cracks which are interconnected and which form a series of blocks (Fig. 10.1). 

 
 
5.3.Shrinkage Cracks: 
 
Transverse cracks, usually interconnected to form a series of large blocks. 
 

 
fig:5.3 
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5.4. Block Cracking in Roads: 

Block cracking is in the form of interconnected rectangular cracks. These types 
of cracks also cause roughness and water seepage through the cracks. 

 

 

 

 

  

FIG:5.4 

 

FIG:5.4 

5.5. Longitudinal and Transverse cracking: 

Cracks formed in the direction of the traffic flow are termed as longitudinal 
cracks and those that are formed perpendicular to the traffic flow are called 
transverse cracks. 

 

 

 

 

 

 

 

FIG:5.5 
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5.6. Corrugation and Shoving: 

It is in the form of a sudden wave in the road surface and is perpendicular to the 
direction of traffic flow and is mostly located at the points where a vehicle starts 
or stops in the road. It causes roughness and discomfort to the driver. 

 

 

 

 

 

 

FIG:5.6 

5.7. Depression: 
A rut is a depression or groove worn into a road or path by the travel of wheels 
or skis. Ruts can be formed by wear, as from studded snow tires common in 
cold climate areas, or they can form through the deformation of the asphalt 
concrete pavement or subbase material. 

 

 

 

 

 

FIG:5.7 

5.8. Potholes: 

Potholes are voids in the roadway surface where pieces of the pavement have 
become dislodged. Areas in which many potholes occur become suspect for 
fundamental problems such as inadequate drainage, pavement strength, or 
base/subgrade problems. Single or infrequent potholes may be the only 
pavement distress to occur in an area, and beyond the treatment of the 
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individual pothole no other pavement repair work may be required. The location 
of potholes which receive a temporary fix should be documented so they are 

potholes that appear in the wet or winter seasons is often an indicator of the 
effectiveness of the permanent fix program. 

Potholes are bowl-shaped depressions of varying sizes in the pavement surface. 
They generally have sharp edges. Potholes are most likely to occur on roads 
with thin surfaces course. They are usually caused when the severity of cracks 
increases. They cause roughness and riderdiscomfort and are a major cause of 
accidents especially at dark times when there visibility is very low. 

 

 

 

 

 

FIG:5.8 

5.9. Raveling: 
Raveling and pitting distresses are characterized by the loss or dislodgment of 
surface aggregate particles. Oxidized asphalt binder is often the cause of 
raveling and pitting. It could also be caused by poor compaction, letting the mix 
get cold when paving, dirty aggregate, not enough asphalt in the mix, 
overheating the mix during manufacture, or aging. Routine maintenance repairs 
are made to raveled or pitted surfaces is made as soon as conditions permit 
and/or materials are available. The most important consideration in scheduling 
repair of raveled or pitted areas is to perform the repairs before a more serious 
condition develops, and prior to the onset of inclement weather. Open grade 

sealed if they are properly constructed. But, pavement that is raveling must be 
sealed. Unsealed pavements will continue to ravel and will also age and harden 
at a much faster rate than normal. This condition may also encourage the loss or 
stripping of the asphalt within the pavement. Timely sealing can add 
significantly to the life of the pavement. Open grade pavements should be fog 
sealed on a schedule recommended by the Region Materials Engineer. Failure to 
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do so can lead to premature failure of the open grade mat and lead to difficult 
maintenance problems. 

The crumbling up of the asphalt layer as a result of the disintegration between 
the aggregate particles and the asphalt binder. It causes roughness and skid 
resistance problem and may lead to pothole formation as the moisture 
infiltration increases because of the openings. 

5.9.1. Rutting: 
Rutting is a surface depression within the wheel path and is a result of 
permanent deformation of the pavement or subgrade. This condition is normally 
caused by heavy loads on roads lacking sufficient strength to support the 
loading. In some cases, rutting can also be caused by studded tire use. Wheel 
ruts, if not repaired, can trap water and cause hydroplaning.It is identified as the 
slight depression along the wheel paths in a pavement. It is classified into two 
types. 
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CHAPTER-6 

MATERIALS AND INSTRUMENTS USED IN THE   
REPAIRING OF ROADS 

The most common materials used for paving roads are asphalt and concrete. 
Factors such as cost and type and amount of traffic will determine which 
material will be used. Asphalt uses an oil-based substance called bitumen to 
make sand and crushed rock stick together like glue. There are lots of 
traditional materials used in road construction. Some of them discusses below: 

6.1 Aggregate: 

Aggregates are accumulation of minerals and materials found in particular size 
and shape and mostly used in civil engineering construction. 

6.2 Bitumen, Asphalt, Tar: 

Bitumen is a black, oily, viscous material that is a naturally-occurring organic 
byproduct of decomposed organic materials. Also known as asphalt or 
tar.Asphalt residues, byproducts, of the refinery of petroleum oils. . 

6.3. BITUMEN MIX DESIGN 

The main objective of the bituminous mix design is to proportion various 
components for  pavement construction to this the following objectives: 

 

 To obtain a durable pavement, sufficient amount of bitumen is required. 

 Adequate strength must be provided to obtain resistance against the shear 
deformation  under higher temperatures 

 Additional voids have to be incorporated to facilitate the compaction 
performed by 
the traffic 

 The placement must be performed with ease which will demand sufficient 
workability 

 The premature cracking in the bitumen pavement can be avoided by 
providing sufficient flexibility for the bitumen 

 The flexibility must be attained at smaller temperatures so that the 
shrinkage cracks can be avoided. 
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6.4.Types of Bituminous Mixes 

 Open-graded mix 
 Well graded bituminous mix  
 Gap graded bituminous mix  
 Unbounded bituminous mix 

6.4..1 Open-Graded Mix: The filler and the finer aggregates are absent. These 
mixes are porous in nature and offer good frictional properties. This lower the 
strength if the pavement is constructed for a high-speed pavement construction 

6.4.2 Gap-Graded Bituminous Mix: As the name implies, large coarse 
aggregates are missing in these types of mix. This has good fatigue properties as 
well as tensile strength. 

6.4.3 Well - Graded Mix: A well-graded mix is a dense mix. These have all 
ranges of aggregates and are sufficiently packed. This facilitates the proper 
filling of voids in a systematic manner. These types of mix offer good 
compressive strength and tensile strength. 

The layer of mineral aggregates like gravel, stones, and sand together form the 
bituminous base course layer. This layer is treated as the foundation for the 
laying the binder and the surface course. 

The bituminous binder course is the second layer above the base course which 
acts as the first layer of bitumen. This is done in a two-layer resurfacing. This is 
also called a leveling course. 

6.5.INSTRUMENTS USED FOR TESTING 

 BUMP INTEGRATOR 
 MILLER  
 BROMMER 
 TACK COAT LAYER 
 PAVER 
 VIBRATING ROLLER 

6.5.1 Bump Integrator  
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"STECO" make Bump Integrator also known as Roughometer or Automatic 
Road Unevenness Recorder gives quantitative integrated evaluation of 
surface irregularities on an digital counter / LCD screen. 

It comprises of a single wheeled trailer, with a pneumatic tyre mounted on a 
chassis, on which an integrating device is fitted. The machine has a panel 
board fitted with two / four sets of digital counters for accounting the 
unevenness index value. 

 The operating speed of the machine is 32+1/2 km/hr.  

The machine is towed by a vehicle, usually a jeep.  

 

6.5.1 BUMP INTEGRATOR 

6.5.2 MILLER 

Pavement milling (cold planning, asphalt milling, or profiling) is the process of 
removing at least part of the surface of a paved area such as a road, bridge, 
or parking lot. Milling removes anywhere from just enough thickness to level 
and smooth the surface to a full depth removal. There are a number of different 
reasons for milling a paved area instead of simply repaving over the existing 
surface. 

Milling is performed by construction equipment called milling machines or cold 
planers. These machines use a large rotating drum to remove and grind the road 
surface. The drum consists of scrolls of tool holders. The scrolls are positioned 
around the drum such that the ground pavement is moved toward the center and 
can be loaded onto the machine's conveyor belt. The tool holders can wear out 
over time and can be broken while milling if highway structures like manholes 
are encountered while milling.  

The tool holders on the drum hold carbide cutters. The cutters can be removed 
and replaced as they wear out. The amount of wear (and therefore the interval 
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between replacements) varies with the type and consistency of the material 
being milled; intervals can range from a few hours to several days.  

6.5.2 ROAD MILLER 

6.5.3 BROMMER 

It is tractor towable and used for cleaning the pavement subbase before laying 
hot mix asphalt or concrete mix. The Road Broomer machine is manufactured 
from pressed steel consisting of broom shaft, two heavy duty wheels, hydraulic 
motor and adjustment screws. 

Mechanical Broom Sweepers for the cleaning of roads. It can be done by means 
of a broom or by a machine which we refer to as mechanical broomers. There 
are smaller particles which tend to stick to the surface of the road and the same 
may not be physically visible but they can be cleaned by the means 
of sweeping. 
   



 
 

25 | P a g e  
 

 
 

6.5.3 BROOMER 

 
6.5.4 TACK COAT LAYER 
 
A tack coat is thin bituminous liquid asphalt, emulsion or cutback layer applied 
between HMA pavement lifts to promote bonding. Adequate bonding between 
construction lifts and especially between the existing road surface and an 
overlay is critical in order for the completed pavement structure to behave as a 
single unit and provide adequate strength. If adjacent layers do not bond to one 
another they essentially behave as multiple independent thin layers  none of 
which are designed to accommodate the anticipated traffic-imposed bending 
stresses. Inadequate bonding between layers can result in delaminating 
(deboning) followed by longitudinal wheel path cracking, fatigue 
cracking, potholes, and other distresses such as rutting that greatly reduce 
pavement life  

The pavement surface receiving the tack coat should be clean and dry to 
promote maximum bonding. Emulsified tack coat materials may be applied to 
cool and/or damp pavement, however, the length of time needed for the set to 
occur may increase (Flexible Pavements of Ohio, 2001). Since existing and 
milled pavements can be quite dirty and dusty, their surfaces should be cleaned 
off by sweeping or washing before any tack coat is placed. 
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6.5.4 TACK COAT LAYER 

 
6.5.5 PAVER 

The asphalt is added from a dump truck or a material transfer unit into the 
paver's hopper. The conveyor then carries the asphalt from the hopper to the 
auger. The auger places a stockpile of material in front of the screed. The screed 
takes the stockpile of material and spreads it over the width of the road and 
provides initial compaction.  

The paver should provide a smooth uniform surface behind the screed. In order 
to provide a smooth surface a free floating screed is used. It is towed at the end 
of a long arm which reduces the base topology effect on the final surface. The 
height of the screed is controlled by a number of factors including the attack 
angle of the screed, weight and vibration of the screed, the material head and the 
towing force.[4] 

To conform to the elevation changes for the final grade of the road modern 
pavers use automatic screed controls, which generally control the screed's angle 
of attack from information gathered from a grade sensor. Additional controls are 
used to correct the slope, crown or super elevation of the finished pavement.  

 
6.5.5.PAVER 

 

 



 
 

27 | P a g e  
 

6.5.6 VIBRATING ROLLER 

This type of roller is fitted with one or two smooth 
surfaced steel drums measuring 0.9-1.5 m in diameter, and 1.2-1.8 m in width. 
The drums vibrate by the rotation of an eccentric shaft inside. They are 
commonly used for compacting granular base courses and sometimes 
for asphalt, and are useful for compacting to greater depths. 

They have higher outputs and improved performance compared to other rollers, 
but also generally come at a higher cost. 

 

FIG:6.5.6 
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CHAPTER-7 

MAINTENANCE OF ROADS 

7.1. MAINTENANCE OF ROADS: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called Road Maintenance or maintenance of highways. 

7.2.TYPES OF ROAD MAINTENANCE: 

1. Surface maintenance 

2. Roadside and Drainage 

3. Shoulder and approach 

4. Snow and ice control 

5. Bridge Maintenance 

6.Traffic service 
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Definition of Road Maintenance: 

Preserving and keeping each type of roadway, roadside, structures as nearly as 
possible in its original condition as constructed or as subsequently improved 
and the operation of highway facilities and services to provide satisfactory and 
safe transportation, is called RoadMaintenance or maintenance of highways. 

 

Highway maintenance is closely related to the quality of construction of original 
roadInsufficient pavement or base thickness or improper construction of these 
elements soon results in expensive patching or surface repair. Shoulder care 
becomes a serious problem where narrow lanes force heavy vehicle to travel 
with one set of wheels off the pavement 

Improperly designed drainage facilities, mean erosion or deposition of material 
and costly cleaning operation or other corrective measures. For regular 
highways maintenance and repair sharp ditches and steep slopes require manual 
maintenance as compare to cheap repair of flatter ditch and soil by machine. 

In snowy country, improper location extremely low fills and narrow cuts leave 
no room for snow storage, creating extremely difficult snow removal problems. 
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7.3.Methods of Surface Treatment for Road Maintenance 

The surface treatment may be single or multiple. Although the best type of 
surface course is pre-mix carpet for roads maintenance. The surface treatment 
methods are employed when: 

1. Intensity of traffic is not very high. 
2. the pro-mix mixers are not easily available due to long transportation or 

technical reasons. 
3. when the cost is high. 

In Highway Maintenance, for good surface treatment it is necessary that: 

 Base course is well prepared to its profile and is made more free from pot 
holes and ruts. 

 Excellence of surface dressing depends upon the correct proportion of 
binder aggregate. 

 Before laying that first surface dressing coat, the base should be made 
free from all dust loose soil etc. 

In all bituminous construction it is necessary that the newly surface posses a 
bond with the existing base at the interface. It is also necessary that the base is 
nearly impervious. 

 For maintenance of gravel roads blading and occasional resurfacing is 
required. 

 For surface treatments of low type bituminous surface in maintenance of 
roads; Patching, seal coating or possible loosening oiling, re mixing and 
relaying are involved. 

 For high type bituminous concrete and Portland cem 
 Use same material and methods for road surface maintenance as far as 

possible. 
 Maintenance and repairs of roads must be planned for rapid performance 

and to cause least possible disruption or hazard to traffic. 
 ent concrete, the Removal and replacement of failure areas and 

resurfacing are approximate  

Depends on the characters of road side where the roadside is grassy it must be 
mowed; cutting, ploughing or spraying with weed killer must be done. 

If there is dry grass fire hazard burning, plowing must be done in road 
maintenance. To improve visibility and increase the sight distance and clearance 
of road trimming should also be done. Its important to note that side slope 
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erosion by mulching, seeding etc should be checked and controlled as and 
where required to ensure slope and shoulder stability. Furthermore, picking up 
litter, thrown or blown along roadside or wayside area should be a routine work. 

Drainage of Highways: Keeping ditch, culvert and other drainage structure, 
clean and ready to carry next flow water. Sediments deposited during period of 
heavy flow must be removed badly eroded channel and dikes properly protected 
to prevent recurrence. 

7.4. Shoulders Maintenance: 

The maintenance of shoulders depend on the surface character of the area where 
the maintenance and repair is performed. 

SOD shoulders (Sod shoulders are earth shoulders on which a solid turf has 
been established. Normally they require very little maintenance and holes, ruts, 
and settlements should be repaired with sod or stabilized material.) must be 
moved and occasionally bladed down to the level of the roadway so that water 
is not trapped in the traveled way. Grass must be kept in good condition. In 
maintenance of roads shoulders protected by bituminous blankets have surface 
treatments same as for roadway surface. 

Gravel and earth shoulders that leaves a drop off at the pavement edges creates 
a serious accident hazard, hence, should be corrected by reconstruction, 
resurfacing or other appropriate means. Due to continuous wetting and drying of 
shoulder, edge joints result between lane and shoulder which may cause 
settlement of pavement due to entrance of water in sub grade soil. It can 
Repaired by filling the joint with sand and asphalt concrete 

7.5. Snow and ice control: 

Ice forming on the roadway reduces coefficient of friction between tires and 
surface, which makes vehicle control almost impossible. In repair of roads, we 
can apply abrasive to heavily traveled roadway and street. Suitable materials 
that can be used are clean and sharp sand, cinders and washed stone screening. 

7.6. Bridge maintenance: 

Bridges maintenance is a major part of roads maintenance. Bridges can be 
maintained in good condition by following the below guidelines: 

 Exposed steel work must be cleaned by sand blasting flame or other 
means followed by repainting. 
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 Deck joint may extrude or become filled with dirt so that cleaning and 
resealing is necessary. 

 Out of control vehicle, causing damage to guard rail, must be repaired 
and strengthened. 

 If bridge deck become rough resurfacing is required 
 Remedial measures to correct serious scour around and under piers and 

abutments. 

7.7. Traffic services: 

Include stripping, sign repair and maintenance (particularly needed for repair 
after stormy weather). 

7.8. Factor Affecting Roads Maintenance: 

Generally following factors affect the maintenance of pavements: 

7.8.1.Increase in the intensity of traffic. 

Since we know that there is increase in road transport per year about 8%. Hence 
this is the most important factor, which affects the maintenance of roads. 

7.9.Inadequate Thickness of Pavement. 

As already discussed adequate thickness of pavement is essential. If the 
adequate thickness is not provided, it will result frequent pavement failure, 
unevenness and heavy patches. 

7.9.1.Effect on No of lanes. 

The road research laboratory has established by experiments that concentration 
of road is almost 4 times larger on a single lane pavement than a double lane 
pavement section. Thus the road distress and maintenance on single lane 
pavement are higher than double lane pavements. 
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CHAPTER-8 

Steps in Bituminous Road Construction 
 
8.1. Preparation of the existing base course layer 

 The existing surface is prepared by removing the pot holes or rust if any.  
 The irregularities are filled in with premix chippings at least a week 

before laying surface course.  
 If the existing pavement is extremely way, a bituminous levelling course 

of adequate thickness is provided to lay a bituminous concrete surface 
course on a binder course instead of directly laying it on a WBM. 
 

8.2. Application of Tack Coat 
 It is desirable to lay AC layer over a bituminous base or binder course.  
 A tack coat of bitumen is applied at 6.0 to 7.5 kg per 10 sq.m area, this 

quantity may be increased to 7.5 to 10 kg for non-bituminous base. 
 
8.3. Preparation and placing of Premix 

 The premix is prepared in a hot mix plant of a required capacity with the 
desired quality control. The bitumen may be heated up to 150  177 deg 
C and the aggregate temperature should not differ by over 14 deg C from 
the binder temperature. 

 The hot mixed material is collected from the mixture by the transporters, 
carried to the location is spread by a mechanical paver at a temperature of 
121 to 163 deg C. the camber and the thickness of the layer are accurately 
verified. 

 The control of the temperatures during the mixing and the compaction are 
of great significance in the strength of the resulting pavement structure. 

8.4. Rolling 
 A mix after it is placed on the base course is thoroughly compacted by 

rolling at a speed not more than 5km per hour. 
 The initial or break down rolling is done by 8 to 12 tonnes roller and the 

intermediate rolling is done with a fixed wheel pneumatic roller of 15 to 
30 tonnes having a tyre pressure of 7kg per sq.cm. the wheels of the roller 
are kept damp with water. 

 The number of passes required depends on the thickness of the layer. In 
warm weather rolling on the next day, helps to increase the density if the 
initial rolling was not adequate. The final rolling or finishing is done by 8 
to 10 tonne tandem roller. 
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8.5. Quality control of bituminous concrete construction 
 The routine checks are carried out at site to ensure the quality of the 

resulting pavement mixture and the pavement surface. 
 Periodical checks are made for 
 a) Aggregate grading 
 b) Grade of bitumen 
 c) Temperature of aggregate 
 d) Temperature of paving mix during mixing and compaction. 

 
8.6. Finished surface 
 

 The AC surface should be checked by a 3.0 m straight edge.  
 The longitudinal undulations should not exceed 8.0 mm and the number 

of undulations higher than 6.0 mm should not exceed 10 in a length of 
300 m.  

 The cross-traffic profile should not have undulations exceeding 4.0mm. 
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CHAPTER-9 
 
METHOD OF SURVEY 
 

 At first the road that is to be checked for undulation is fixed  and is 
divided into parts 

 The traffic flow over that area is controlled 
 Then the road is divided into 100m span and it is passed through bump 

integrator  
 The bump integrator is attached to a vehicle mostly jeep and passed over 

the road 
 There will be a digital meter attached to the vehicle which gives the bump 

integrator values 
 The undulations are identified by bump integrator by the sensor attached 

to the wheel  
 The sheet of   values are taken and evaluated  for the progress 
 The values generally may not differentiate much if the difference is much 

then the particular area is to be renovated  
 The area that is to be renovated is selected and the traffic flow over the 

area is controlled 
 The traffic over that particular area is  generally diverted into other 

direction and the reconstruction is started 
 Then the top surface is removed by the pavement miller  
 The pavement miller consists of  sharp blades to its wheels which break 

the bitumen layer over top  
 The removal is done to a minimum depth of 3mm and maximum depth of 

5mm 
 The width to be  removed should be maxim of 3m 
 The miller removes the top surface and the bitumen removed is collected 

in a truck and is further used 

 
 
 9.1 PAVEMENT MILLING 
 

 Then the broomer will clean the dust that is present over the road 
 This is not a time taking process and it lasts for half an hour  
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 Then the tack coat is layed  the tack coat acts as a gum between the  
layers 

 

         
 
         9.2 TACK COAT LAYER 
 

 Then after few minutes the bitumen is laid which is directly 
brought from the plant it is at a temperature of 130 to 140 degrees  

 The bitumen is laid over the road with  paver the paver also levels 
the bitumen 
 

  
 

            9.3 PAVER 
 

 Then the  bitumen is compacted with vibrating roller to attain a 
leveled surface  

 The vibration is always done from left to right  
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9.4 VIBRATING ROLLER 
 

  Then after the leveling is done the road is opened for the traffic 
flow 

 Thus the leveled  surface is obtained 
 Then the next sight to be repaired is selected 
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CHAPTER-10 

CONCLUSION 

 Studied and observed  how to identify the uneveness ofthe road by using Bump 
integrator. 

Observed different types of cracking. 

Observed maintenance of roads and identification of different types of surface 
distress 

Observed how to repair potholes , cracking and pavements 

Observed different types of materials and equipment  used in the repairing of 
roads 

The roads are helping many people daily to reach their destinations on time with 
the improvement of road facility there will be a better transport and better living 
of people and development the country  
 
When there are good  roads people are less prone to accidents, yearly many 
lives are lost during accidents when there are better roads  the deaths due to 
accidents can be controlled with better roads better communication cab be 
established between cities and towns 
 
The internship project helped me for better understanding of roads construction 
and  also maintenance  of national highway  
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ABSTRACT 

Construction industry plays a major role in the economic development of a nation. 

Trade and commerce in any country have always depended on the construction industry 

to deliver the infrastructure facilities promptly. Although every aspect in construction 

industry is significant, planning and scheduling of construction projects is a critical 

aspect which can determine the status of the project well in advance. Appropriate and 

in-depth planning of construction projects is mandatory if delays in execution are to be 

avoided. Roads and highways are important components of infrastructure for any 

nation. They help in transportation of men and material across the length and breadth as 

and when required. Planning and scheduling of highway construction projects have 

been traditionally done with Bar charts, Critical path method (CPM) based on time 

allocated for its activities. For projects such as highways, these methods do not give 

realistic information and have been found to be inadequate for scheduling due to the 

nature of relationship of its activities and execution style.  
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CHAPTER - 1 

INTRODUCTION 

 

1.1. INTRODUCTION ABOUT COMPANY: 

Hyderabad Road Development Corporation Limited or HRDCL is a public roads 

authority established by Government of Telangana for building and managing roads in 

Hyderabad, Telangana. The authority will improve 240 km road length during phase I 

and remaining will be handed over in phased manner 

The authority was created as special purpose vehicle (SPV) with the GO No 106 dated 11 

March 2017 and started on 12 June 2017 with chief secretary as chairman and municipal 

administration secretary as managing director of the corporation. The roads belonging to 

R&B, department were transferred to the authority. It was created for raising capital to 

build and maintain growing road network. 

The authority has road network that is under greater Hyderabad and surrounding urban 

local bodies. 

R&B has 600 km road network under its purview in Hyderabad, of which 240 km was 

transferred to HRDCL in Phase I, before the entire network comes to the authority. 

1.2. INDRODUCTION ABOUT PROJECT: 

The work done is Widening & strengthening of a road at NFC X  ROAD to LOCL 

Chengicherla up to RTC Zonal depo from KM 0/0 to 8/6. Special repairs to the road from 

Kushaiguda to Ghatkesar road from 0/0 to 3/0, widening and strengthening of NFC X 

Road to Cherlapally railway station km 0/0 to 5/1 and widening and strengthening of 

NFC X road to IOCL-Chengicherla up to RTC Zonal deport from km 0/0 to 8/6. 
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CHAPTER  2 

ROADS 

2.1. INTRODUCTION: 

preliminarily for the use of road motor vehicles, using a stabilized base other than rails or 

air strips. 

2.2. CLASSIFICATION OF ROADS: 

1. Express Ways 

2. National Highways 

3. State Highways 

4. District Roads 

5. Village Roads 

2.2.1 Expressways: 

expressway 1, or the Mahatma Gandhi Expressway) is an expressway connecting the 

cities of Ahmadabad and Vadodara in the state of Gujarat, India. Expressways make up 

speed roads are four-lane or six-lane, predominantly access opened on 9 August 2012. On 

 the 302 km long six  laned Agra 

Lucknow Expressway was opened. 

While the start of several expressway projects such as the Ganga Expressway have been 

delayed for 3 or more years, because of litigation and bureaucratic procedures. The 

government has drawn up a target to lay 18,637 kilometer network of brand new 

expressways by 2022.most of the existing expressways in India are roll roads. 
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Fig 2.1: Express Way 

2.2.2.   National highways: 

The main highways running through the length and breadth of the country connects major 

ports, state capitals, large industrial and tourist centers, etc.  National highways in India 

are designated as NH followed by the high way number. Indian national highways are 

further classified based on the width of carriageway of the highway. As of March 2016, 

India had completed and placed in use 1, 01,011 km of national highways. 

The National Highways Authority of India (NHAI) is the authority responsible for the 

development, maintenance and management of national highways entrusted to it. The 

NHAI is under taking the developmental activities under National Highways 

Development Project (NHDP) in 5 phases. From 2018, the pending projects under NHDP 

will be subsumed under Bharatmala. The NHAI is also responsible for implementing 

other projects on National highways, primarily road connectivity to major ports in India. 
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Fig 2.2: National Highway 

2.2.3.    State Highways: 

State Government has the authority and responsibility to build road networks and state 

high ways. Most of the state highways are developed by state PWD. The state highways 

provide linkages with national high ways district headquarters, important towns, tourist 

centers and minor ports and carry the traffic along major centers within the state. As of 

the 31 March 2016, the total length of SH roads (22.14%), followed by Karnataka 

(11.11%), Gujarat (9.76%), Rajasthan (8.62%) and Tamil Nadu (6.60%). 

Independent of the NHDP program, state government has been implementing a number 

of state highways projects since 2000. By 2010, state highway projects worth $1.7 billion 

had been completed, and an additional $11.4 billion worth of projects were under 

implementation. 
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Fig 2.3: State Highway 

2.2.4     District Roads: 

These are important roads within a district connecting areas of production with markets 

and connecting them with the state highways & national highways and are maintained by 

the Zillah parishad. District roads are sub classified into  major District roads and other 

district roads. As per the classification of roads broadly the MDRs are to have a minimum 

width of 15meters with traffic density of less than 10,000 PCUs but more than 

5000PCUs. It also connects Taluka headquarters and rural areas to district headquarters 

within the state. As on 31 March 2016, the total length of district roads was 

approximately 561,940km of which 94.93% of the total length were surfaced. 
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Fig 2.4: District Road 

2.2.5.    Village Roads: 

The rural roads in Indian form a substantial portion of the Indian road network 

constituting 70.23 percent of the total roads in India (as of March 2016). As of March 

2016, the percentage of unsurfaced rural roads to the total rural road length (excluding 9 

lakh kilometers of JRY) was 66.15%. 

 harvest. Over 30 percent of Indian 

s harvests spoil post  harvest because of poor infrastructure. Many rural roads are 

of poor quality, potholed, and unable to withstand the loads of heavy farm equipment. 

These roads are also far from all- season, good quality 2  lane or 4  lane highways, 

making economic resource flow slow, and logistical costs between different parts of India 

one of the highest in the world. 

government to provide connectivity to unconnected rural habitations. The scheme 

envisions that these roads will be constructed and maintained by the village panchayats. 

In some of parts of India, where the government has attempted to manage it directly as a 
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local social spending program, this program has produced limited results and no lasting 

change over 10years, in either the quality of rural network. 

In other parts of India, the Pradhan Mantri Gram Yojana and a sister program named 

Bharat Nirman (or Build India) have privatized the rural road construction projects and 

deployed contractors. The effort has aimed to build all- section, single lane, paved 

funding of these projects has come from the World Bank and Asian Development Bank. 

 

 

Fig 2.5: Village Road 

2.3. ROAD PAVEMENT: 

A road surface or pavement is the durable surface material laid down on an area intended 

to sustain vehicular or foot traffic, such as a road or walkway. 

2.3.1.   Types: 

 Pavements types can be categorized into two groups 
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a) Flexible Pavements: flexible pavements are those which are surfaced with 

bituminous (or asphalt) materials. 

b) 

structural capacity. 

 

 
 

Fig 2.6: Pavement Types 

2.4. COMPONENTS OF ROAD PAVEMENT STRUCTURE: 

Following are the different components of road structure: 

1. Sub grade  

2. Sub-base  

3. Base coarse 

4. Surface coarse or wearing coarse 

          All the components belong to a typical flexible pavement, whereas rigid pavement 

usually consists of sub grade, sub base and a concrete slab. 
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Fig 2.7: Components of Road 

2.4.1. Sub-grade: 

The finished and compacted surface of earthwork on which a road pavement rests is 

called sub grade or formation. 

The sub grade of a road may be provided on an embankment, in cutting or existing 

ground level depending upon the topography and the finalized formation level. It consists 

of well compacted natural soil brought to the required camber and gradient. The thickness 

and types of pavement structure depend upon the supporting power of the sub grade 

because the entire load of pavement, including the load of traffic transmitted though the 

pavement is ultimately taken up by the sub grade. 

 

Fig 2.8: Sub-grade 
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2.4.2.    Sub-Base: 

A layer of granular material provided in between the sub grade and the base course in a 

road pavement is known as sub-base. 

It is provided as an additional layer when sub grade is of poor quality. It consists of a 

layer comparatively cheaper material like burnt clinker, natural gravel or slag. 

2.4.3.     Base- Course: 

A layer of boulder or bricks provided over the sub base or immediately over the sub 

grade in the absence of sub-base in a road pavement is called base course or soling 

foundation course. 

This course is considered as the most important and major component of road structure 

because this course is to bear the impact of traffic transferred through the wearing course. 

It consists of a stable material like boulders, gravel, one or two layers of well  burnt 

bricks etc. in case of rocky sub grade, this course is not provided. 

2.4.4.     Surface Course or Wearing Course: 

The topmost layer of the road pavement directly exposed to traffic is called wearing 

course or surfacing. 

It many consist of one or more number of layers in case of flexible pavements. A good 

wearing course should be impervious and weather resisting. It should be able to resist 

abrasive action of the traffic. 

2.5.   CROSS  SECTION OF ROAD: 

1. Carriage Way 

2. Formation Width 

3. Right of Way 

4. Road Shoulder 

5. Side Slope 

6. Berm 

7. Boundary Stone 
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8. Building Line  

9. Control Line 

10. Spoil Bank 

11. Borrow Pits 

12. Kerb 

 
 

Fig 2.9: Cross section of Road 
 

2.5.1. Carriage Way: 

The width of pavement way on which vehicles travel is called carriage way or pavement 

width. 

 
Fig 2.10: Carriage Way 
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2.5.2. Formation Width: 

Formation width is top of the high way embankment excluding the side drains. 

 
Fig. 2.11: Formation Width 

 

2.5.3. Right of Way: 

Right of way is the area of land acquired of the road, along its alignment. It is the 

distance between the boundary stones on either side of the road. 

 
Fig 2.12: Right of Way 
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2.5.4. Road Shoulders: 

Shoulders are provide along the road edge to serve as emergency lane for 

vehicles. As per IRC, the minimum width of shoulder should be 2.5mm. 

 
 

Fig. 2.13: Road Shoulders 

2.5.5. Side Slope: 

The slope of earth work in filling or in cutting is called side slope. It imparts stability to 

the earthwork. 

2.5.6. Berm: 

The distance between the road toe and the inner edge or borrow pit is called berm. It 

prevents the erosion of embankment soil. 

2.5.7. Boundary Stone: 

To indicate the boundary of land acquired for road, stones are driven into the ground at 

about 30m distance on either side from the center line of the road. These stones are 

known as boundary stone. 

2.5.8. Side Drain: 

For the drainage of rain water, drains are provided on either side of the road. Normally 

side drains are required for the in cutting. For road in embankment, side drains is not 

necessary.  
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2.5.9. Building Line: 

The distance from the center line of the road on either side, within which construction of 

buildings I not permitted is called building line. 

2.5.10. Control Line: 

At the locations like bank, hospital, factory, theater, etc. on the road, where more people 

gather disturbance to the traffic will be more. 

2.5.11. Spoil Bank: 

The banks constructed from surplus excavated earth on the side of road cutting parallel to 

its alignment, are known as spoil banks. The spoil from soil banks can be used for the 

repair of shoulders. 

2.5.12. Borrow Pits: 

The pits dug along road alignment for using excavated earth in the construction of 

embankment, are known as borrow pits. The small portion of earth left undug in a barrow 

pit to measure depth of excavation is known as dead man. 

 
 

Fig 2.14: Borrow Pit 

2.5.13. Kerb: 

The boundaries between pavement and shoulders or footpaths are known as Kerb. 
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Fig 2.15: Kerb 
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CHAPTER  3 

TASK TAKEN UP IN THE SITE 

3.1 SURVEYING USING TOTAL STATION, AUTO LEVEL OR 

DUMPY LEVEL: 

It is necessary to check the ground levels for a required formation level. To determine the 

required level for laying of flexible pavement by using the instruments Total station and 

auto level or dumpy level. 

3.2 DIGGING OF SOIL 

It is necessary while the ground level is greater than the formation level. The digging soil 

is used for embankment in low levels.  

 

Fig. 3.1: Digging of Soil 

3.3 LEVELLING: 

Levelling is a process of determining the height of one level relative to another. It is used 

in surveying to establish the elevation of a point to a data or to establish a point at a given 

elevation relative to a datum. 
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3.4 PREPARATION OF SUBGRADE: 

This layer consists if the overall strength and performance of a pavement is dependent not 

only upon its design but also on the load bearing capacity of the sub-grade soil. Thus 

anything that can be done to increase the load bearing capacity of the sub-grade soil will 

most likely improve the pavement load bearing capacity and thus, pavement strength and 

performance. Additionally, greater sub-grade structural capacity can result in thinner and 

more economical pavement structures. Finally, the finished sub-grade should meet 

elevations, grades and slopes specified in the contract plans.  

A sub-grade is defined as a nature soil compacted to withstand the loads above it. The 

sub-grade must be able to support loads transmitted from the pavement structure. This 

load bearing capacity often affected by degree of compaction, moisture content and soil 

type. A sub-grade that can support a high amount of loading without excessive 

deformation is considered good. 

 

 

Fig 3.2: Preparation of Sub grade 
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3.5. PREPARATION OF GRANULAR SUB BASE: 

It may be omitted when there will be only foot traffic on the pavement but it is necessary 

for surfaces used by vehicles. Sub base is often the main load  bearing layer of the 

pavement. Its role is to spread the load evenly over the sub grade. The materials used may 

be either unbound granular, or cement- bound. 

3.6. LAYING OF WET MIX MACADAM: 

Laying and compacting clean, crushed, graded aggregate and granular material, premixed 

with water, to a dense mass on prepared sub grade or existing. 

This layer consists of aggregates used are of the smaller sizes between the 4.75mm to 

20mm sizes and the binder ( stone dust or quarry dust having PI  (plasticity index ) not 

less than 6) are premixed in a batching plant or a mixing machine. Then they are brought 

to the site for over laying and compaction.  

 

Fig 3.3: Laying of Wet Mix Macadam 
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3.7. PRIME COAT: 

Prime coat is a slow setter and it is laid on wet mix macadam for binding nature. 

3.8. TACK COAT: 

It is laid before lying of bituminous macadam and is a rapid setter. 

3.9. PREPARATION OF DENSE GRADED BITUMINOUS 

MACADAM: 

Dense Graded Bituminous Macadam (DBM) is a binder course used for roads with more 

number of heavy commercial vehicles and a close  graded premix material having a 

voids content of 5-10 percent. In order to satisfy design criteria, DBM mix shall consists 

of coarse aggregate, fine aggregate. Performance of bituminous mixes with different 

aggregate Gradations and binder which it is stated determinates of asphalt mixture 

performance are not only based on the properties, but rather by aggregate gradation. 

Potential use of fly ash Base  Geopolymer as aggregate. 

3.10. BITUMINOUS CONCRETE: 

A pavement constructed by spreading two or more layers of crushed stone on a suitable 

base and pouring a bituminous binder on each. Bituminous macadam shall consist of 

mineral aggregate and appropriate binder, mixed in a hot mix plant and laid with a 

mechanized paver. It is an open graded mixture suitable for base course. It is laid in a 

single course or in a multiple layer on a previously prepared base. 
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CHAPTER-4 

INSTRUMENTS USED 

4.1. TOTAL STATION: 

A total station (TS) or total station theodolite (TST) is an electronic/optical instrument 

used for surveying and building construction. It is an electronic transit theodolite 

integrated with electronic distance measurement (EDM) to measure both vertical and 

horizontal angles and the slope distance from the instrument to a particular point, and an 

on-board computer to collect data and perform triangulation calculations 

 

Fig. 4.1: Total Station 
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4.2. AUTO LEVEL: 

A level is an optical instrument used to establish or verify points in the same 

horizontal plane in a process known as levelling, and is used in conjunction with a 

levelling staff, to establish the relative heights levels of objects or marks. It is widely 

used in surveying and construction to measure height differences and to transfer, 

measure, and set heights of known objects or marks 

 

Fig 4.2: Auto Level 
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CHAPTER  5 

EXPERIMENTS  

5.1. GRAIN SIZE ANALYSIS FOR SOIL: 

The standard grain-size analysis test determines the relative proportions of different grain 

sizes as they are distributed among certain size ranges. Grain-size analysis of 

soils containing relatively large particles is accomplished using sieves. The various 

sieve sizes are usually specified and are standardized. 

 

Fig. 5.1 
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5.2. FREE SWELL INDEX OF SOIL: 

Free Swell Index is the increase in volume of a soil, without any external constraints, on 

submergence in water. 

 

Fig. 5.2 
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5.3. ATTERBERG LIMITS TEST: 

The Atterberg Limits test is a laboratory method of experimentally determining the 

Liquid Limit and Plastic Limit. 

 

Fig. 5.3 
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5.4. CALIFORNIA BEARING RATIO TEST: 

The Californian Bearing Ratio test is a penetration test used to evaluate the sub grade 

strength of roads and pavements. The results of these tests are used with the curves to 

determine the thickness of pavement and its component layers. This is the most widely 

used method for the design of flexible pavement. 

 

Fig. 5.4 
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.5. SIEVE ANALYSIS TEST FOR GRANULAR SUB BASE: 

A sieve analysis (or gradation test) is a practice or procedure to assess the particle size 

distribution (also called gradation) of a granular material by allowing the material to pass 

through a series of sieves of progressively smaller mesh size and weighing the amount of 

material that is stopped by each sieve as a fraction of the whole mass. 

The size distribution is often of critical importance to the way the material performs in 

use. A sieve analysis can be performed on any type of non-organic or organic granular 

materials including sands, crushed rock, clays, granite, feldspars, coal, soil, a wide range 

of manufactured powders, grain and seeds, down to a minimum size depending on the 

exact method. Being such a simple technique of particle sizing, it is probably the most 

common. 

 

Fig. 5.5 
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5.6 .GRADATION TEST FOR BITUMINOUS CONCRETE: 

 

Fig.5.6 
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5.7. EXTRACTION AND GRADATION TEST FOR BITUMINOUS 
CONCRETE: 

Bitumen Extraction test is used to determine the amount of bitumen that is actually used 

as binding content in asphaltic pavement or asphaltic concrete recently laid at site. 

 

Fig.5.7 
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5.8     RATE OF SPREAD TEST: 

 

Fig. 5.8 
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CHAPTER  6 

METHODOLOGY 

6.1. THICKNESS OF FLEXIBLE PAVEMENT: 

As per the conditions of the ground and the value of soil bearing capacity is lies between 

the 2-5% we can provide a flexible pavement. Flexible pavement is the suitable for the 

road construction we compared with the rigid pavement. Flexible pavement can be 

designed by the value of soil bearing capacity and the traffic volume of the certain 

number of years. This pavement os laid by the different layers. Those are mentioned 

below. 

1. Embankment layers. 

2. Sub grade.  

3. Granular sub base. 

4. Wet Mix Macadam. 

5. Prime Coat. 

6. Tack Coat. 

7. Dense Graded Bituminous Macadam. 

8. Bituminous Concrete. 

The total thickness of the pavement is 1090mm. 

6.1.1. Embankment layer: 

This layer consists of 5 layer each layer is laid by dumping of soil having the thickness of 

200mm. 

6.1.2. Sub  Grade: 

In this total thickness of sub grade is of 500mm thick. In this layer soil is filled and 

compaction is done by using rollers. The compaction is done till the desired strength is 

reached.  

6.1.3. Granular Sub  base: 

The next layer is granular sub base which is of 200mm thick. In this layer aggregates are 

used. The aggregate base is laid by spreading the material in thin layers and compacting 
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each layer by rollers. Aggregates used in granular base and sub base applications 

generally consist of sand and gravel, crushed stone or quarry rock. 

6.1.4. Wet Mix Macadam: 

The next layer is wet mix macadam which is of 250mm. aggregates used are of the 

smaller sizes, varies between the 4.75mm to 20mm sizes and the binders (stone dust or 

quarry dust having PI (plasticity index) not less than 6%) are premixed in a batching 

plant or in a mixing machine. Then they are brought to the site for overlaying and 

compaction. The PI (plasticity index) of the binding material is kept low because it 

should be a sound and non plastic material. If the plasticity index is more, thEn there are 

the chances of the swelling and more water retention properties. So this value should be 

kept in mind. 

6.1.5. Prime Coat: 

Prime coat is a slow setter and it is laid on wet mix macadam for a binding nature. 

6.1.6. Tack Coat: 

After this layer a tack coat is laid for rapid settling. This tack coat is nothing but a 

bituminous liquid. This is laid by using tankers. This is like watering the granular sub 

base. 

6.1.7. Dense Bitumen Macadam: 

The next layer is dense bitumen macadam which is of 100mm thick laid in two layers 

50mm each. DBM it is properly designed according to standard design method. DBM 

consists of coarse aggregate, fine aggregate bitumen. 

6.1.8. Bituminous Concrete: 

The last and top most layer of the flexible pavement with a thickness of 40mm. it is the 

mix of hot bitumen and aggregate less than or equal to 10mm. 

As every layer is important in flexible pavement, they are to be designed very carefully 

by following the design standards and to load which it has to withstand. 
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CHAPTER  7 

CONCLUSION 

On the whole, this internship was a useful experience. I have gained new knowledge, 

skills and met many new people. I achieved several of my learning goals, however for 

some the conditions did not permit. I got insight into professional practice. I learned the 

different facets of working within a company. 

The internship was also good to find out what my strengths and weaknesses are. This 

helped me to define what skills and knowledge I have to improve in the coming time. 

However I could perform certain tasks better if I gain more knowledge about them. It 

would also be better if I can present and express myself more confidently. At last this 

internship has given me new insights and motivation to apply for jobs in the 

transportation sector. 
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ABSTRACT 

 The Project deal is construction of overhead tank of capacity 1500 kilo liters under 
the premises of V. NARENDRA KUMAR (SITE ENGINEER) VIPL. 

LOCATION OF SITE: NAGARJUNA NAGAR, VIJAYAWADA. 

The Project deal is construction of 1500 kilo liters capacity R.C.C OVER HEAD 
TANK. Typical construction consists of RCC overhead tank. It is a Tank which 
can supply water. Under the Training period of our Site engineer, given brief 
introduction about construction of this Overhead tank. Our work is mainly dealing 
with Observation of Site execution work of Overhead tank (earthwork, shuttering, 
concreting) and finishes. Based on the type channel works will be varying. Code 
specifications, Quality checking, safety plan is followed for every element in the 
construction. We also learnt to calculate the estimation of earth work excavation to 
estimate the cost of the project. 
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NOTATIONS 

 

Ast = Area of Tensile reinforcement  

B = Breadth of beam/shorter dimension of a rectangular column  

D = Overall depth of the beam/slab/longer dimension of rectangular column  

D = Effective depth of a beam/slab  

d' = Effective cover in Beams and Columns  

E = Eccentricity  

fck = Characteristic strength of concrete  

fy = Characteristic strength of steel  

Ld = Development length  

L = Unsupported Length of column  

Lef = Effective span of beam/slab  

M = Bending moment  

Mu = Factored bending moment  

P = Axial load on a compression member  

Pu = Factored axial load  

S = Spacing of stirrups  

V = Shear force  

Vu = Factored shear force  

Vus = Net factored shear force to be resisted by the stirrups  

c = Allowable shear stress of concrete  

cmax = Maximum allowable shear stress of concrete 
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CHAPTER  1 

INTRODUCTION 

VASANTAM INFRA PROJECTS LIMITEDis among the top housing and 
estates company in Andhra Pradesh founded in 1999,the company has constructed 
residential complexes in and around Visakhapatnam, Vijayawada, 
Rajahmundry.Till date they successfully constructed 29 gated communities,with 
approx.3500 houses in Vijayawada,Rajahmundry, Visakhapatnam.the vision of 
VASANTAM INFRA PROJECTS is to deliver best quality of constructions for 
costumers and win their trust. 

 

Fig1.1Overhead tank at the location of the site 

The site is located at Nagarjuna nagar, Vijayawada.it is an overhead tank which has a capacity of 

1500 kilo litersutilized for supply of drinking water. 
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CHAPTER  2 

TANKS 

2.1 TYPES OF TANKS: 

Water storage may not be as simple as you think. There are specific types of 

drinking water in containers that could make the water unsafe. 

THEY ARE: 

2.1.1UNDER GROUND TANKS: 

1. Potable drinking water can be stored - It is made up of polyethylene plastics 
resins, clean drinking water can be stored. And can be frequently cleaned, it 
has a manhole from where a person can easily go inside the tank and clean 
it. 

2. Installation cost of underground water tank is more than overhead water 
tank. 

3. Pumps are required to extract the water from UGT to OHT. 
 
Underground water storage tanks are used for underground storage of 

potable drinking water, wastewater, & rainwater collection. So, whether you call it 
a water tank or water cistern, as long as you are storing water underground these 
are the storage tanks for you.  

Underground water tanks are designed specifically for underground use 
based on their rotationally molded design and application. These tanks are often 
required for property owners who need water storage but cannot have a tank visible 
on the surface, or to preserve land use and space.  

Benefits of an underground tank versus an above ground tank: 

1. Microorganism Prevention  Underground storage tanks are out of direct 
sunlight that can warm the water and stimulate growth of algae and other 
microbial growth. 
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2. Consistent Water Quality  The temperature of water from the underground 
tank may hold at 42 - 48 °F (6 - 8 °C) year-round. Algae andmicroorganisms 
cannot form at this temperature in darkness and temperature, ensuring 
consistent water quality. 

 
3. Land Usage  Important above ground land space is saved and can be 

utilized for other purposes; a very important point in areas where space is 
limited. As long as it is clearly marked, an underground storage tank less 
likely to be damaged. 

Fig2.1 Plastic tanks 
These tanks are commonly constructed of high-quality, virgin polyethylene 

that is regulation-approved for potable (i.e. drinkable) water. Underground tanks 
work with a pump and pipe system to transport water in the storage tank to 
application areas. Underground water storage tanks are installed at a depth to 
protect them from freezing in areas that experience such temperatures. 

2.1.2 SURFACE TANKS:  

The total land area that contributes surface runoff to a river or lake is called 
a watershed, drainage basin, or catchment area. The volume of water available for 
municipal supply depends mostly on the amount of rainfall. It also depends on the 
size of the watershed, the slope of the ground, the type of soil and vegetation, and 
the type of land use.  

The flow rate or discharge of a river varies with time. When the average 
discharge of a river is not enough for a dependable supply of water, a 
conservation reservoir may be built. The flow of water is blocked by a dam, 
allowing an artificial lake to be formed. 
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Sometimes it is advisable, for economic reasons, to provide a multipurpose 
reservoir. A multipurpose reservoir is designed to satisfy a combination of 
community water needs. In addition to drinking water, the reservoir may also 
provide flood control, hydroelectric power, and recreation. 
 
 

 

 

 

 

 

 
Fig2.2 Surface tank 

Surface water is any body of water above ground, including streams, rivers, 
lakes, wetlands, reservoirs, and creeks. The ocean, despite being saltwater, is also 
considered surface water. Evaporation and seepage of water into the ground, on the 
other hand, cause water bodies to lose water. Water that seeps deep into the ground 
is called groundwater.  

There are three types of surface water: perennial, ephemeral, and man-made. 
Perennial, or permanent, surface water persists throughout the year and is 
replenished with groundwater when there is little precipitation. Ephemeral, or 
semi-permanent, surface water exists for only part of the year. Ephemeral surface 
water includes small creeks, lagoons, and water holes. Man-made surface water is 
found in artificial structures, such as dams and constructed wetlands. 

2.1.3 OVER HEAD TANK: 

A water tank is used to store water to tide over the daily requirement. In the 
construction of concrete structure for the storage of water and other liquids the 
imperviousness of concrete is most essential.The permeability of any uniform and 
thoroughly compacted concrete of given mix proportions is mainly dependent on 
water cement ratio. The increase in water cement ratio results in increase in the 
permeability. 
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The decrease in water cement ratio will therefore be desirable to decrease 
the permeability, but very much reduced water cement ratio may cause compaction 
difficulties and prove to be harmful also. Design of liquid retaining structure has to 
be based on the avoidance of cracking in the concrete having regard to its tensile 
strength. Cracks can be prevented by avoiding the use of thick timber shuttering 
which prevent the easy escape of heat of hydration from the concrete mass.the risk 
of cracking can also be minimized by reducing the restraints on free expansion or 
contraction of the structure. 

Reinforced concrete water tank design is based on IS code. The design 
depends on the location of tank i.e, overhead, on the ground or underground water 
tanks. Tanks can be made of RCC or even of steel. The overhead tanks are usually 
elevated from the ground level using a number of columns and beams. On the other 
hand, the underground tanks rest below the ground level. 

Fig2.3 Overhead tank 
The risk of cracking due to temperature and shrinkage effects may be 

minimized by limiting the changes in moisture content and temperature to which 
the structure as a whole is subjected. The risk ofcracking can also be minimized by 
reducing the restraint on the free expansion of the structure with long walls or slab 
founded at or below ground level, restraint can be minimized by the provision of a 
sliding layer. This can be provided by founding the structure on a flat layer of 
concrete with interposition of some material to break the bond and facilitate 
movement. 
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Seasonal variation: The demand peaks during summer. Firebreak outs are 
generally more in summer, increasing demand. So, there is seasonal 
variation.Daily variation: It isdepending on the activity. People draw out more 
water on Sundays and Festival days, thus increasing demand on these days. 
Hourly variations:These are very important as they have a wide range. During 
active household working hours i.e. from six to ten in the morning and four to eight 
in the evening, the bulk of the daily requirement is taken. During other hours the 
requirement is negligible.  

Moreover, if a fire breaks out, a huge quantity of water is required to be 
supplied during short duration, necessitating the need for a maximum rate of 
hourly supply.  So, an adequate quantity of water must be available to meet the 
peak demand. To meet all the fluctuations, the supply pipes, service reservoirs and 
distribution pipes must be properly proportioned. The water is supplied by 
pumping directly and the pumps and distribution system must be designed to meet 
the peak demand. The effect of monthly variation influences the design of storage 
reservoirs and the hourly variations influences the design of pumps and service 
reservoirs. As the population decreases, the fluctuation rate increases Maximum. 
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CHAPTER  3 

TYPES OF BORINGS 

3.1TYPES OF BORINGS: 

The different types of boring methods are: 

1. Displacement boring 
2. Wash boring 
3. Auger boring 
4. Rotary drilling 
5. Percussion drilling 
6. Continuous sampling 

3.1.1. DISPLACEMENTBORING: 

It is combined method of sampling & boring operation. Closed bottom 
sampler, slit cup, or piston type is forced in to the ground up to the desired depth. 
Then the sampler is detached from soil below it, by rotating the piston, & finally 
the piston is released or withdrawn. The sampler is then again forced further down 
& sample is taken. After withdrawal of sampler & removal of sample from 
sampler, the sampler is kept in closed condition & again used for another depth. 

Features 

 Simple and economic method if excessive caving does not occur. Therefore, 
not suitable for loose sand. 

 Major changes of soil character can be detected by means of penetration 
resistance. 

 These are 25mm to 75mm holes. 

3.1.2. WASH BORING: 

It is a popular method due to the use of limited . The advantage 
of this is the use of inexpensive and easily portable handling and drilling 

. Here first an open hole is formed on the ground so that the soil 
sampling or rock drilling operation can be done below the hole. The hole is 
advanced by chopping and twisting action of the light bit. Cutting is done by 
forced water and water jet under pressure through the rods operated inside the hole. 
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vertically and filled with water using horizontal lever arrangement and by the 
process of suction and application of pressure, soil slurry comes out of the tube and 
pipe goes down. This can be done up to a depth of 8m 10m (excluding the depth 
of hole already formed beforehand). 

Just by noting the change of color of soil coming out with the change of soil 
character can be identified by any experienced person. It gives completely 
disturbed sample and is not suitable for very soft soil, fine to medium grained 
cohesionless soil and in cemented soil. 

Fig3.1 wash boring 

3.1.3AUGER BORING: 

This method is fast and economical, using simple, light, flexible and 
inexpensive instruments for large to small holes. It is very suitable for soft to stiff 
cohesive soils and also can be used to determine ground water table. Soil removed 
by this is disturbed but it is better than wash boring, percussion or rotary drilling.

This method of boring is not suitable for very hard or cemented soils, very 
soft soils, as then the flow into the hole can occur. This method is also not suitable 
for fully saturated cohesionless soil. 
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Fig3.2 Auger Boring 

3.1.4. ROTARY DRILLING: 

Rotary drilling method of boring is useful in case of highly resistant strata. It 
is related to finding out the rock strata and also to access the quality of rocks from 
cracks, fissures and joints. It can conveniently be used in sands and silts also. Here, 
the bore holes are advanced in depth by rotary percussion method which is similar 
to wash boring technique.  

A heavy string of the drill rod is used for choking action. The broken rock or 
soil fragments are removed by circulating water or drilling mud pumped through 
the drill rods and bit up through the bore hole from which it is collected in a 
settling tank for recirculation. If the depth is small and the soil stable, water alone 
can be used. However, drilling fluids are useful as they serve to stabilize the bore 
hole. 

Drilling mud is slurry of bentonite in water. The drilling fluid causes 
stabilizing effect to the bore hole partly due to higher specific gravity as compared 
with water and partly due to formation of mud cake on the sides of the hole. As the 
stabilizing effect is imparted by these drilling fluids no casing is required if drilling 
fluid is used. 
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This method is suitable for boring holes of diameter 10cm, or more 
preferably 15 to20cm in most of the rocks. It is uneconomical for holes less than 
10cm diameter. The depth of various strata can be detected by inspection of 
cuttings. 

Fig3.3 Rotary Drilling 

3.1.5 PERCUSSION DRILLING: 

In case of hard soils or soft rock, auger boring or wash boring cannot be 
employed. For such strata, percussion drilling is usually adopted. Here 
advancement of hole is done by alternatively lifting and dropping a heavy drilling 
bit which is attached to the lower end of the drilling bit which is attached to the 
cable. 

Addition of sand increases the cutting action of the drilling bit in clays. 
Whereas, when coarse cohesionless soil is encountered, clay might have to be 
added to increase the carrying capacity of slurry. 

After the carrying capacity of the soil is reached, churn bit is removed and 
the slurry is removed using bailers and sand pumps. Change in soil character is 
identified by the composition of the outgoing slurry. 
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The stroke of bit varies according to the ground condition. Generally, it is 
45-100cm in depth with rate of 35-60 drops/min. 

It is not economical for hole of diameter less than 10cm. It can be used in 
most of the soils and rocks and can drill any material. 

One main disadvantage of this process is that the material at the bottom of 
the hole is disturbed by heavy blows of the chisel and hence it is not possible to get 
good quality undisturbed samples. It cannot detect thin strata as well. 

Fig3.4 percussion Drilling 

3.1.6 CONTINOUS SAMPLING: 

The sampling operation advances the borehole and the boring is 
accomplished entirely by taking samples continuously. The casing is used to 
prevent the caving in soils. It provides more reliable and detail information on soil 
condition than the other methods. Therefore, it is used extensively in detailed and 
special foundation exploration for important structures. 

It is slower method and more expensive than intermittent sampling. When 
modern rotary drilling rigs or power-driven augers are not available, continuous 
sampling may be used to advantage for advancing larger diameter borings in stiff 
and tough strata of clay and mixed soil. 
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In the Boston district, corps of Engineers has made faster progress and 
reduced cost by use of continuous sampling in advancing 3-inch diameter borings 
through compact gravelly glacial till, which is difficult to penetrate by any boring 

method. 

Fig3.5 continuous sampling 
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CHAPTER  4 

ESTIMATION OF STEEL 

4.1. Estimation of steel reinforcement quantity is a necessary step in calculating 

cost of RCC structure along with other building materials as per construction 

drawing. 

Accurate calculation of reinforcement in the building plays an important role 

in the overall costing of the project. The estimation of the reinforcement is made 

from the drawings and bar bending schedule.in the cases where there is no 

availability of drawings and schedules, the quantity is normally described in 

accordance with the requirements of the Standard method of measurement of 

building works. 

4.1.1. Methods of Reinforcement Quantity Estimation: 

There are different methods for estimating the quantities of reinforcement; 

three methods of varying accuracy are: 

Method-1: Reinforcement Estimation (Thumb Rule Method) 

This simplest method is based on the type of structure and the volume of the 

reinforced concrete elements. 

Average values for typical concrete frames: 
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Heavy industrial = 130 kg/m3 
Commercial  = 100 kg/m3 
Institutional   = 90 kg/m3 
Residential   = 85 kg/m3 

However, while this simplest method to check on the total estimated 
quantity if reinforcement, same time it is the least accurate and it requires 
considerable experience to breakdown the tonnage down to Standard Method of 
Measurement requirements. Some of the  breakdown is given below, 

 
Table 4.1 Standard Method of Measurement 

 
 

Method-2: Reinforcement Estimation (Accurate Method): 

This is the most accurate method for quantity estimation of reinforcement. 

This method requires the drawings and schedules. The drawings used in this 

estimation are the representative of actual structure. The sketches include the 
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intended form of detailing and distribution of main and secondary reinforcement. 

An allowance of additional steel for variations and holes may be made by 

inspection. 

4.2. Let us take an example and estimate the quantity of reinforcement in method, 

 

Fig 4.1 Reinforcement Details of a Typical Beam 

 



26 
 
 

 

Fig4.2 Cross Section of a Typical Beam 

 

Calculation: 

Bar 1: 

b = 4000 + (2 x 230)  (2 x 40) = 4380mm 

No bends, hence, no deductions 

Cutting Length = 4380 mm 

Bar 2: 

a = 200 

b = 4000 + (2 x 230)  (2 x 40) = 4380 

Deduction: 

(2 x dia x no. of bends) = 2 x 20 x 2 

Cutting Length = (2×200) + (4380)  (2 x 20 x 2) = 4700 mm 

Bar 3: 

a = 230  (2×40) = 140 

c = 375  (2×40) = 285 

Cutting Length: 
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(2A + 2C) + 24d = (2x 140 + 2x 285) + 24×8 = 1042 mm 

No. of Stirrups: (4000/180) + 1 = 23.22 = 24 

Table 4.2 Bar Bending Schedule for the Beam 

 

Number of bars: 

Suppose the spacing of stirrups is 150 c/c and the length along which they 
are placed is 6800 mm, we can find the number of bars by the formula below 
 
[ Length / Spacing] + 1 = number of bars 
 
[ 6800 / 150] + 1 = 46.33 
 
In this case, we always round up. Hence, we require 47 stirrups. 

Cutting Length: 

We must remember than steel is ductile in nature and is subject to 
elongation. Hence, the length of a bar is increased when bends or hooks are 
introduced.  Hence, certain deductions are needed to offset this increase in length. 
 
Cutting Length = True Length of a bar  Deductions 
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For 45 degree 
Cutting length = Total length  1 x Día of bar x No. of bends 
 
For 90 degree 
Cutting length = Total length  2 x Día of bar x No. of bends 

For stirrups: 

90-degree hook: 

Length of stirrup = (2A + 2B) + 20 x Día 

135-degree hook: 

Length of stirrup = (2A + 2B) + 24 x Día 

Quantity Estimate for Reinforcement in Kg: 

Table 4.3 Quantity Estimation of Reinforcement in Kg 
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Unit weight in kg/m is calculated using the formula = D2/162 

For 8mm bar = 64/162 

= 0.395 kg/m 

CHAPTER  5 

ESTIMATION OF CONCRETE 

How to calculate concrete: 

1. Determine how thick you want the concrete 

2.  

3. Multiply the length by the width to determine square footage 

4. Convert the thickness from inches to feet 

5. Multiply the thickness in feet by the square footage to determine cubic feet 

6. Convert cubic feet to cubic yards by multiplying by .037 

Ratio: 

1. 10 x 10 = 100 square feet 

2. 4 ÷ 12 = .33 

3. 100 x .33 = 33 cubic feet 

4. 33 x .037 = 1.22 cubic yards 

Essentially you are solving for volume and then converting to cubic yards. 

For concrete, the formula for volume is as follows: length x width x thickness. 

To determine how many bags of concrete you will need, divide the total 

cubic yards needed by the yield. 

Use the following yields per each bag size: 
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 40-pound bag yields .011 cubic yards 

 60-pound bag yields .017 cubic yards 

 80-pound bag yields .022 cubic yards 

 
 

READY MIX VS. BAGGED CONCRETE: 

Larger jobs such as driveways are easier to complete when ordering concrete 

by the yard, rather than trying to mix bag after bag by hand. For smaller jobs, like a 

walkway, modest patio or footings, you should calculate the number of concrete 

bags instead. 

Bagged concrete is ideal for: 

 Pouring small slabs for sidewalks or patios 

 Setting posts for fences or mailboxes 

 Making repairs to foundation walls, walkways or steps 

 Pouring small curbs, steps, or ramps 

 Footings for decks, pergolas, walls and more 

also need additional equipment for mixing the concrete. A rented mixer can be 

very helpful, but a wheelbarrow works for just a few bags. 

Ready mixed concrete by the yard is good for: 

 Large patios, driveways, pool decks and more 

 Foundation slabs for a house 

 Parking lots or commercial sidewalks 
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ready-mix 

to know how many yards of concrete to deliver. Many ready-mix companies will 

have a minimum order of 1 yard, and will charge shortage fees when ordering 

partial batches. The average truck holds between 9 and 11 yards total. If your 

project requires more concrete, multiple trucks will be necessary. 

CONCRETE ESTIMATING TIPS: 
 

Calculating the amount of concrete needed for slabs (including odd shapes) 

Rule of thumb: add 1/4" to the thickness of your slab for your slab concrete 

budget. This assumes you have the job evenly graded to the right depth, and the 

grade is well compacted. 

If you check your grade and one spot is 4", some spots are 4.5" to 5"-the best 

solution for both the job quality and your concrete budget is to fix the grade. 

Odd shapes: Transform odd shapes into rectangles and odd shapes are suddenly 

easy to figure. 

Figure driveway 14' x 20' and your estimate will be good. Here is why: The 

driveway is 16' at the top and 12' at the bottom. Through the center the width 

averages 14'. 

Calculating the amount of concrete needed for footings: 

Footings will rarely follow the drawing exactly. In rocky soil the footings 

may collapse when big rocks are excavated 

This was supposed to be a 12"*12" footing, but note how the left side of the 

footing has collapsed. Calculate the true width. 
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The excavator may have dug too deep, or it may have rained and footings 

needed to be dug out deeper to reach firm soil. So it is important to check a variety 

of spots on your footing and get an average size. Then use the calculator to figure 

the amount of concrete needed. 

House slabs on grade that are 8" out of grade with a 4" slab also have some 

of the footing above the grade too. 

This 12" x 12" footing needs to be calculated 12" x 16" so the footing is 

figured to go above grade to reach the 4" slab thickness. 

 Estimating concrete steps: 

Steps seem tricky to calculate but are not. If there are three steps leading up 

to a porch: 

 Use the slab calculator to figure the concrete needed for the porch surface. 

 Use the footing calculator to calculate the sides of the porch and the steps 

Here is an example: 

This porch has 9 sq. feet of porch surface, so enter in the slab calculator 4" 

thickness by 3' width by 3' length. This totals .11 cubic yards. 

The porch also has 9 linear feet of 6" step. So enter in the footing calculator, 

6" depth by 12" width (always figure steps with a 12" width) by 9' length. This 

totals .17 cubic yards. 

The total concrete needed for the 3' by 3' porch will be .28 cubic yards. (.11 

+ .17 cubic yards = .28 cubic yards) 

Repeat this for added layers of steps. 
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3' x 3' Porch 

 

 

 Calculating the amount of base fill: 

GraniteConstruction has an excellent base fill calculator on their site. Use 

this to figure how much material you need for the subgrade. Using a Margin of 

Safety: Problems Caused by Underestimating the Amount of Concrete Never try to 

order the exact amount of needed concrete. Include a margin of safety. A perfectly 

placed order of concrete will finish the job with a small amount left over. A 20 

cubic yard order with 1 cubic yard left over is a good order. A 20 cubic yard order 

that comes up cubic yard short is not a good order. 

Extra costs of coming up short of concrete: 

 Overtime for the crew 

 A short load charge from the ready-mix supplier 

 A cold joint can occur (where one pour ended and another pour began) 

Three steps to ordering enough concrete: 

 Use the concrete calculator 

 Figure depths and widths as they have been built on the site, not simply what 
the plans say. 

 Add a margin of safety 

Rule of thumb for margin of safety: 
Table 5.1 Rule of thumb for margin of safety 

 
If your order is Order this much extra 

1-5 cubic yards .5-1 cubic yards extra 
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6-10 cubic yards 1 cubic yardextra 

11-20 cubic yards 1-1.5 cubic yards extra 

It can be upsetting to end up with any extra concrete. You are having to pay 

for this concrete after all. However, realize you are doing your job a service by 

ordering enough concrete - which means you are going to have a little concrete 

left. 

Requesting your ready-mix supplier to visit your site: 

After you have chosen a Ready-Mix Supplier, have a representative come to 

your site to give his/her opinion on the quantity required. Compare the figure with 

what you came up with. Discuss any variances with the supplier. 
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CHAPTER  6 

CONSTRUCTION MATERIALS USED 

CEMENT:  

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. If cement 
is more than three months old then it should be tested for its strength before being 
taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 
different grades the classification is mainly based on the compressive strength of 
cement-sand mortar cubes of face area 50 cm. The grades are 

 33 grades 

 43 grades 

 53 grades 

In this construction 53 grade of cement is using because of quick gaining of 
strength. 

6.2 READY MIX CONCRETE (RMC): 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, 
coarse aggregates were used and the slump of concrete is 110mm maintained to 
pump the concrete at required heights by using the pneumatic pumps & Boom 
place etc. The concrete admixtures like plasticizers are used to maintain the 
workability of concrete & slump. 

Table 6.1 Ready mix concrete (slump range) 

S No Types of Concrete Slump Grade of concrete 

1 Concrete For slabs  110mm M25 
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6.3 REINFORCEMENT: 

 Steel reinforcements are used generally, in the form of bars of circular cross 
section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 
mm(stirrups), 10 mm, 12 mm, 16 mm. 20 mm.25mm. 

TERMINOLOGY USED IN REINFORCEMENT: 

 6.3.1 BAR-BENDING-SCHEDULE: 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in 
advance before cutting and bending of rebar. This schedule contains all details of 
size, shape and dimension of rebar's to be cut. It is used to measure the quantity of 
steel for total construction  

6.3.2 STIRRUPS: 

Stirrups are provided to hold the main reinforcement rebars together in an 
RCC structure. Stirrups are placed at proper intervals to beams and columns to 
prevent them from buckling. 

 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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Fig6.1 Stirrups 

 

 

6.3.4 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to 
outside. These are divided blocks between reinforcement and Shuttering. 

Table 6.2 Cover Blocks 
 
Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 
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Fig6.2 Cover Blocks 

CHAPTER 7 

TOOLS USED IN CONSTRUCTION 

 7.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for 
gathering and spreading mortar, and for rough cutting some kind of brick. 
Available in a wide range of shapes, sizes and thickness of steel with the length of 
blade from 230 mm to 330 mm. A variety of smaller trowel are used repairing old 
mortar joints and scraping off excess mortar. 
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Fig 7.1 Trowel 

7.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is 
recommended. It is recommended that to use a nylon or Dacron line, stretched 
between two corners of the wall. A mason's line will help to build walls without 
bulges or hollows. 

7.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 
90 degrees then than wall is fit and allow to further construction if not 90 degrees 
then that wall is not fit. We should make changes. Usually 24"inches square are 
used for walls. And 12 inches square used for doors and windows. 

7.4 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly 
vertical or not. If plumb bob touches the wall exactly then construction is ok. It is 
exactly vertical otherwise correction must be done. 
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Fig7.2 Plumb Bob 

7.5 MEASURING TAPES AND RULES:  

Folding box wood or plastic rules tend to get broken easily and have been 
largely replaced by steel tapes. These also have a limited life as they tend to get 
full of grit and do not fully retract. 

 

7.6 SHUTTERING PLATES: 

These plates are present top of the formwork and arranged in a continuous 
manner. Load will be received by these plates and transverse to the 2/3 and 3/4 
Runners Normally these plates are off two types, they are wooden and steel plates 
and these two types are used based on the load and how much load it needs to 
transverse. Wooden plates are cheaper than steel plates. 
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Fig 7.3 Shutter Plates 

 

7.7 PROP JACKS: 

The props used for steel and wooden formwork are specially made to adjust 
the height of the prop as per the requirement. These props can be used to 
accommodate the variation in the height of beams, Slabs and all RCC members. It 
is especially used for heavy load bearing capacity. It is very simple in operation, 
time and labor saving. They are using two types of prop jacks 3m and 4m. 
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Fig 7.4 Prop Jacks 

7.8 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by 
the means of a tower crane. They have a bottom opening to allow concrete to flow 
out of the bucket when in-place. Its capacity is 0.33m3.  

 

Fig 7.5 Concrete Bucket 
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CHAPTER 8 

QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

 

8.1 CEMENT CONSISTENCY TEST: 

It is consistency which will permit a vicat plunger having 10 mm diameter 
and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 
Then only it is useful in construction. 

8.2 INITIAL & FINAL SETTING TIME: 

Initial Setting Time means time period between water adding to the cement 
and cement starts losing its plasticity. And Final Setting Time means time period 
between the moment the water is added to the cement to the time at which paste 
has completely lost its plasticity. 

Table 8.1 Approximate setting time of various types of cement 

 

 

          Type       Initial setting time Final setting Time 

 

         OPC         30 min           10 hrs. 

       Rapid Hardening         5 min           30 min 

       Quick setting         1 hr.           10 hrs. 

      High alumina         2 hrs.            6 hrs. 
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OPC: 

Most common cement used in general concrete constructions. It is used in 
reinforced concrete buildings, bridges, pavements & where the soil conditions are 
normal. 

8.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Compressive strength is the maximum compressive stress that, under a 
gradually applied load, a solid material can sustain without fracture. In MIS, M20, 
M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm². 

Table 8.2 compressive strength of concrete cube 

Fig 8.1 Foundation 

 Quantity of Concrete in work(m)  No. of Samples 

1-5 1 

6-15 2 

16-30  3 

31-50  4  

>51 4+1 addition sample for each 
additional of 50 m3 
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CHAPTER 9 

PLANS AND DETAILS 

ELEVATION: 

Fig 9.1 Elevation 

PLAN: 
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Fig 9.2 Plan 

CHAPTER 10 



47 
 
 

CALCULATIONS 

Fig 10.1 Rough Calculations 

CONCLUSIONS 
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1. To read and understand schematic diagrams along with how to communicate 
that with the workers. 

2. We observed about the site work of R.C.C Overhead tank.  
3. Wegained knowledge aboutthe various division of works like beams, 

 
4. We observed about the estimation of steel and concrete of a structure. 
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ABSTRACT 

 The Project deal is construction of channel and layout of pipe lines Under the 

premises of B. FRANCIS, WATER RESOURSE DEPT. 

LOCATION OF SITE: DONDAPADU, GUDIVADA. 

Typical construction consists of Open channel. It is a Channel which can 

irrigate up to 40 hectares. Under the Training period of our Site engineer, given brief 

introduction about construction of this channel our work is mainly dealing with 

Observation of Site execution work of Channel (earthwork, shuttering, concreting) 

and finishes. Based on the type channel works will be varying. Code specifications, 

Quality checking, safety plan are followed for every element in the construction. we 

also learnt to calculate the estimation of earth work excavation to estimate the cost of 

the project. 
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                                          CHAPTER 1 

                                 INTRODUCTION 

1.1 the state of Andhra Pradesh is blessed with about 40 major and medium rivers out of 

which Godavari, Krishna and Penna rivers contribute to the major chunk of the surface 

waters. The state has about 40000 minor irrigation sources spread over the thirteen districts. 

The Geographical area of the state is about 402.70 lakh acres out of which the total cultivable 

area is 199.04 lakh acres and out of which the irrigation potential is created for 103.11 lakh 

acres through the existing Major, Medium and Minor irrigation projects. The Water 

Resources Department caters to the Irrigation, Drinking and Industrial needs of the state of 

Andhra Pradesh and thus addresses one of the basic needs of the mankind, i.e., food, by 

providing water to the crops through its system comprising Reservoirs, Canals and other 

related infrastructure. Now the Andhra Pradesh state has set the following Goals: 

               

                           Fig: Water resource dept. (Gudivada lower section) 

Drought proofing the State and Providing Water Security to all stakeholders (drinking, 

irrigation and industry). Providing sufficient water to all available cultivable land of Andhra 

Pradesh. Improve economic status and happiness index of the farmer by improving water use 

efficiency and crop yields, by providing the right amount of water to the right farm at the 

right time. Interlinking of rivers to ensure adequate and reliable water is available to all 

regions across the state. Completion of all irrigation projects on a priority basis in a time 
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bound manner. Cascade development to optimize run-off capture within the basins. Long-

term sustainable double digit growth. Adopting leading edge technologies and world-class 

best practices to achieve the above mentioned goals.                    
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                                                       CHAPTER 2 

                                     CHANNELS 

2.1 An open channel is a conduit in which water flows with a free surface. The free surface is 

subjected to atmospheric pressure. The classification of open channels is made based on 

different criteria as follows. 

2.1.1Classification Type 1 

1. Natural Channels 

 

Natural open channels include all channels that exist naturally on the earth. They are 

generally very irregular in shape. 

Example: Rivers, tidal estuaries etc. 

2. Artificial Channels 
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Artificial open channels are the channels develops by men. They are usually designed with 

regular geometric shapes. 

Example: Irrigation canals, laboratory flumes, spillway chutes, drops, culverts,roadside 

gutters etc. 

2.1.2 Classification Type 2 

3. Prismatic Channels 

A channel with unvarying cross-section and the constant bottom slope is 

called prismatic channel. All the artificial channels are usually prismatic. The 

rectangular, trapezoid, parabola and circle are the most commonly used shapes 

of prismatic channels. 

4. Non-prismatic Channels 

A channel with either varying cross-section or the varying bottom slope is 

called non-prismatic channel. The natural channels are usually prismatic. 

    2.1.3Classification Type 3 

1. Rigid Boundary Channels 

 

A channel with immovable bed and sides is known as a rigid boundary 

channel. 

Example: Lined canals, sewers, and non-erodible unlined canals. 

2. Mobile Boundary Channels 
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If a channel boundary is composed of loose sedimentary particles moving 

under the action of flowing water, the channel is called a mobile boundary 

channel. 

Example: An alluvial channel is a mobile boundary channel transporting the 

same type of material that comprising the channel perimeter. 

    2.1.4 Classification Type 4 

3. Small Slope Channels 

An open channel having a bottom slope less than 1 in 10 is called a channel of 

small slope. The slopes of ordinary channels, natural or artificial, are far less 

than 1 in 10. 

4. Large Slope Channels 

An open channel having a bottom slope greater than 1 in 10 is called a channel 

of small slope. Some artificial channels like drops and chutes have far more 

than 1 in 10. 

 

2.2 SHAPES OF OPEN CHANNELS   

Open channel are natural or manmade conveyance structure which has a free surface 

at  atmospheric pressure. For example, flow in rivers, streams, flow in sanitary and 

storm sewers flowing partially full. 

                  

 A trapezoidal shaped open channel  Flume is the channel made of wood, metal, 

concrete or masonry usually supported on  or above to carry out water across a 

depression.  A chute is a channel having steep slopes.   A drop is similar to chute but 

the change in the elevation is effected in a short distance.   A culvert when partially full 
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is a covered channel installed to drain water through  highways or railways 

embankment.  

PRISMATIC AND NON-PRISMATIC CHANNELS:  A channel in which the cross 

sectional shape, size and the bottom slope are constant is termed as prismatic channel.  

All natural channels generally have varying cross section and consequently are non-

prismatic. Most of the manmade channel are prismatic channels over long stretches. The 

rectangle, trapezoid, triangle and circle are commonly used shapes in manmade 

channels. Free surface Bed Slope Y Side Slope 

 RIGID AND MOBILE BOUNDARY CHANNELS:  Rigid channels are those in which 

the boundary is not deformable. The shape and roughness magnitudes are not functions 

of flow parameters. For example, lined canals and non-erodible unlined canals.  In Rigid 

channels the flow velocity and shear stress distribution will be such that no major 

scouring, erosion or deposition will take place in the channel and the channel geometry 

and roughness are essentially constant with respect to time.   

When the boundary of the channel is mobile and flow carries considerable amounts of 

sediment through suspension and is in contact with the bed. Such channels are classified 

as mobile channels.  In the mobile channel, not only depth of flow but also bed width, 

longitudinal slope of channel may undergo changes with space and time depending on 

type of flow.  The resistance to flow, quantity of sediment transported and channel 

geometry all depends on interaction of flow with channel boundaries.  A general mobile 

boundary channel can be considered to have four degree of freedom. In rigid channel we 

have one degrees of freedom. 
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                                                                    CHAPTER 3 

                            OPEN CHANNEL FLOW 

 

3.1 OPEN CHANNEL FLOW: 

The analysis of flow patterns of water surface shape, velocity, shear stress and discharge 

through a stream reach falls under the heading Open Channel Flow. 

Open Channel Flow is defined as fluid flow with a free surface open to the atmosphere. 

Examples include streams, rivers and culverts not flowing full. Open channel flow assumes 

that the pressure at the surface is constant and the hydraulic grade line is at the surface of 

the fluid 

Steady and unsteady flow depend on whether flow depth and velocity change with time at a 

point. In general, if the quantity of water entering and leaving the reach does not change, 

then the flow is considered steady. 

Steady flow in a channel can be either Uniform or Non-uniform (varied). When the average 

velocities in successive cross sections of a channel are the same, the flow is uniform. This 

occurs only when the cross section is constant. Non-uniform flow results from gradual or 

sudden changes in the cross sectional area. 

Uniform flow and varied flow describe the changes in depth and velocity with respect to 

distance. If the water surface is parallel to the channel bottom flow is uniform and the water 

surface is at normal depth. Varied flow or non-uniform flow occurs when depth or velocity 

change over a distance, like in a constriction or over a riffle. Gradually varied flow occurs 

when the change is small, and rapidly varied flow occurs when the change is large, for 

example a wave, waterfall, or the rapid transition from a stream channel into the inlet of a 

culvert. 

    Open-channel flow can be classified and described in various ways based on the change       

in flow depth with respect to time and space. The fundamental types of flow dealt with in 

open-channel hydraulics are: 
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3.1.1 Time as the criterion 

Steady flow  The depth of flow does not change over time, or if it can be assumed to be 

constant during the time interval under consideration. 

Unsteady flow  The depth of flow does change with time. 

3.1.2Space as the criterion 

Uniform flow  The depth of flow is the same at every section of the channel. Uniform flow 

can be steady or unsteady, depending on whether or not the depth changes with time, 

(although unsteady uniform flow is rare). 

Varied flow  The depth of flow changes along the length of the channel. Varied flow 

technically may be either steady or unsteady. 

Varied flow can be further classified as either rapidly or gradually varied. 

Rapidly varied flow  The depth changes abruptly over a comparatively short distance. 

Rapidly varied flow is known as a local phenomenon. Examples are the hydraulic jump and 

the hydraulic drop. 

Gradually varied flow  The depth changes over a long distance. 

Continuous flow  The discharge is constant throughout the reach of the channel under 

consideration. This is often the case with a steady flow. This flow is considered continuous 

and therefore can be described using the continuity equation for continuous steady flow. 

Spatially varied or discontinuous flow  The discharge of a steady flow is non-uniform along 

a channel. This happens when water enters and/or leaves the channel along the course of 

flow. An example of flow entering a channel would be a road side gutter. An example of flow 

leaving a channel would be an irrigation channel. This flow can be described using the 

continuity equation for continuous unsteady flow requires the consideration of the time effect 

and includes a time element as a variable. 

 

3.2 STATES OF FLOW 

The behavior of open channel flow is governed by the effects of viscosity and gravity relative 

to the inertial forces of the flow. Surface tension has a minor contribution but does not play a 

significant enough role in most circumstances to be a governing factor. Depending on the 

effect of viscosity relative to inertia, as represented by the Reynolds number, the flow can be 

either laminar, turbulent, or transitional. 
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3.2.1 PIPE FLOW 

Pipe flow, a branch of hydraulics and fluid mechanics, is a type of liquid flow within a 

closed conduit (conduit in the sense of a means of containment). The other type of flow 

within a conduit is open channel flow. These two types of flow are similar in many ways, but 

differ in one important aspect. Pipe flow does not have a free surface which is found in open-

channel flow. Pipe flow, being confined within closed conduit, does not exert direct 

atmospheric pressure, but does exert hydraulic pressure on the conduit. 

Not all flow within a closed conduit is considered pipe flow. Storm sewers are closed 

conduits but usually maintain a free surface and therefore are considered open-channel flow. 

The exception to this is when a storm sewer operates at full capacity, and then can become 

pipe flow. 

Energy in pipe flow is expressed as head and is defined by the Bernoulli equation. In order to 

conceptualize head along the course of flow within a pipe, diagrams often contain a hydraulic 

grade line (HGL). Pipe flow is subject to frictional losses as defined by the Darcy-Weisbach 

formula 

3.2.2 LAMINAR FLOW 

 Fluid dynamics, laminar flow is characterized by fluid particles following smooth paths in 

layers, with each layer moving smoothly past the adjacent layers with little or no mixing. At 

low velocities, the fluid tends to flow without lateral mixing, and adjacent layers slide past 

one another like playing cards. There are no cross-currents perpendicular to the direction of 

flow, nor eddies or swirls of fluids. In laminar flow, the motion of the particles of the fluid is 

very orderly with particles close to a solid surface moving in straight lines parallel to that 

surface. Laminar flow is a flow regime characterized by high momentum diffusion and low 

momentum convection. 

When a fluid is flowing through a closed channel such as a pipe or between two flat plates, 

either of two types of flow may occur depending on the velocity and viscosity of the fluid: 

laminar flow or turbulent flow. Laminar flow occurs at lower velocities, below a threshold at 

which the flow becomes turbulent. The velocity is determined by a dimensionless parameter 

characterizing the flow called the Reynolds number, which also depends on the viscosity and 

density of the fluid and dimensions of the channel. Turbulent flow is a less orderly flow 
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regime that is characterized by eddies or small packets of fluid particles, which result in 

lateral mixing. In non-scientific terms, laminar flow is smooth, while turbulent flow is rough. 

 

3.2.3 TURBOLENT FLOW 

In fluid dynamics, turbulence or turbulent flow is fluid motion characterized 

chaotic changes in pressure and velocity. It is in contrast to a laminar flow, which occurs 

when a fluid flows in parallel layers, with no disruption between those layers.  

Turbulence is commonly observed in everyday phenomena such as surf, fast flowing rivers, 

billowing storm clouds, or smoke from a chimney, and most fluid flows occurring in nature 

or created in engineering applications are turbulent. Turbulence is caused by excessive 

kinetic energy in parts of a fluid flow, which overcomes the damping effect of the fluid's 

viscosity. For this reason, turbulence is commonly realized in low viscosity fluids. In general 

terms, in turbulent flow, unsteady vortices appear of many sizes which interact with each 

other, consequently due to friction effects increases. This increases the energy needed to 

pump fluid through a pipe. Turbulence can be exploited, for example, by devices such as 

aerodynamic spoilers on aircraft that "spoil" the laminar flow to increase drag and reduce lift. 

The onset of turbulence can be predicted by the dimensionless Reynolds number , the ratio of 

kinetic energy to viscous damping in a fluid flow. However, turbulence has long resisted 

detailed physical analysis, and the interactions within turbulence create a very complex 

phenomenon. Richard Ferrymen has described turbulence as the most important unsolved 

problem in classical physics.  

 

3.2.4 LAMINAR TURBOLENT TRANSITION 

In fluid dynamics, the process of a laminar flow becoming turbulent is known as laminar

turbulent transition. The main parameter characterizing transition is the Reynolds number. 

Transition is often described as a process proceeding through a series of stages. "Transitional 

flow" can refer to transition in either direction, that is laminar turbulent transitional or 

turbulent laminar transitional flow. 

The process applies to any fluid flow, and is most often used in the context of boundary layer 
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                                                               CHAPTER 4 

                  CHANNEL EARTHWORK EXCAVATION 

4.1 CHANNEL EARTHWORK EXCAVATION: 

                                    

 

 

 4.1.1 Description: This work shall consist of excavation for channels for discharging water 

from side ditches where shown on the Drawings, required in the Specifications or as directed 

by the Engineer. The work shall include the proper utilisation and hauling or disposal of all 

excavated materials, and constructing, shaping and finishing of all earthworks. 

 4.1.2 Materials Excavated:  Materials shall be classified as unsuitable and suitable soil. To 

be suitable as fill material the soil must not contain muck, roots, sods or other deleterious 

materials and must conform to the requirements of Section.   

4.1.3 Construction Methods: Alignment and Levels Channel work shall be constructed in a 

neat and workmanlike manner correct to alignments, levels, grades and cross sections 

required on the Drawings, in the Specifications or by the Engineer. Excavation Deepening 

and realignment of existing canals and channels shall be carried out in a way to allow free 

flow of the water. During excavation of new channels these shall as far as possible be kept 

drained. All suitable materials removed from the excavation shall be used as far as 

practicable in constructing the roadway. Filling of Obsolete Channels Any obsolete canals 

and channels within the embankment area shall be cleaned up and back filled with sand to 
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obtain sufficient stability. When sand fill is at a level of 500 mm above water level, 

compaction shall be carried out as specified in Section. Unsuitable Excavated Material 

Excavated material from channel excavations classified as unsuitable as fill material by the 

Engineer shall be known as waste. The Contractor, shall stockpile, or place the material in a 

location approved by the Engineer. Excess Suitable Excavated Material Suitable material 

from channel excavation, which is in excess of that, required for construction of any part of 

the Works shall be the property of the Employer and shall be stockpiled on Site as instructed 

by the Engineer.  

4.1.4 Measurement of Payment for backfilling existing channels shall be in accordance with 

Section 2.6. Quantities of channel excavation in unsuitable material shall be measured in 

cubic meters determined by average end area methods computed from the original and final 

geometric cross sections of the authorized and completed excavation.  

  Excavation of channel in suitable material shall not be measured for direct payment. The 

cost shall be deemed to be included in the rates for the items of the Works in which the 

excavated material is placed. The exception to this is excess suitable material which is 

stockpiled on Site. Measured channel excavation shall include for the removal of any slides 

and cave-ins which occur in channels except where these have been caused by carelessness or 

the use of improper methods by the Contractor. 

 4.1.5 Payment This work measured as provided above shall be paid for at the Contract unit 

price per cubic meter. The payment shall be full compensation for all excavation, for 

maintaining free flow in the channel where necessary and for all labor materials, tools, 

equipment and incidentals necessary to complete the work, including stockpiling or disposal 

off Site. Channel excavation of material which is suitable for embankment fill shall not be 

paid for separately but shall be paid for at the rate for fill from land as provided for in Section 

2.6. Pay items shall be: 2/4/1 Channel Excavation in Unsuitable Material Cubic Meter 2/4/2 

Channel Excavation in Suitable Material Cubic Meter including stockpiling on Site (applies 

to Excess Suitable Excavated Material only. 
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CHAPTER 5 

                    MACHINERY AND EQUIPMENT 

5.1Here's a list of some of the most prominently used earth-moving equipment in the 

construction industry: 

Excavators 

Backhoe Loaders 

Bulldozers 

Skid-Steer Loaders 

Trenchers 

 

 

 

5.1. Excavators                                                       
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These heavy machines consist of a base cabin and a long arm with a bucket attachment at its 

end. They use a hydraulic system to function. The operator controls the excavator from the 

base cabin which is capable of rotating 3600. The base cabin is placed on a supporting 

structure with either whe .. 

 

5.2 Backhoe Loaders:  

                        

Backhoe loaders or backhoes are tyre mounted machines with a shovel at the front and a 

bucket attached to a jointed arm at the rear end. They look quite similar to farm tractors and 

their mobility makes them ideal for use in urban areas. Backhoe loaders are medium-sized 

machines that can be used for applications such as excavation works, digging trenches, 

placing pipes, filling up trenches, lifting materials, etc. Some backhoe loaders come with 

retractable. 

 

5.3 Bulldozers: 
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Considered to be one of the most heavy-duty machines that can be spotted at a construction 

site, one of the most common applications of bulldozers is moving huge amounts of dirt or 

soil in large and open construction sites. They have a large metal plate in the front which can 

be moved up, down until a certain depth or in a limited range of angles using two hydraulic 

pistons attached to it. Apart from moving soil, they can also be used for rough grading, fine 

grading. 

 

5.4 Skid-Steer Loaders 

                        

As the name suggests, these are tyre mounted small-sized machines which can skid on their own axis 

and therefore, are highly applicable in space-constrained construction sites. The tread pattern used in 

their tyres ensure that they have minimal impact on finished construction sites and that they limit soil 

compaction. These machines provide a good grip on snow as well as mud. Most skid-steer loaders 

commonly available in the market can be retrofitted wi .. 
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5.5 Trenchers   

 

                       

Trenchers are earth moving machines which are used for digging trenches typically to be 

used for piping, cabling or drainage purposes. The material that has been dug up is deposited 

besides the trench by the conveyor system of the trencher. Different types of trenchers are 

available which vary according to their applicability, construction requirement. 
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CHAPTER 6 

                        EARTHWORK CALCULATION 

 

Earthwork Estimation:  

All Civil Engineering projects like roads, railways, earth dams, canal bunds, buildings etc. 

involves the earth work. This earth work may be either earth excavation or earth filling or 

Sometimes both will get according to the desired shape and level. Basically the volume of 

earthwork is computed from length, breadth, and depth of excavation or filling. In this 

chapter the various methods of calculating the earth work quantities shall be discussed.  

 Depending upon the terrain, alignment of the canal or road and the proposed 

formation / bed level, the nature of earthwork will be either in cutting or in filling or partially 

in cutting and filling. The filling is called banking or embankment. Principles of conveying 

earth (lead and lift) and earthwork in different types of soils are the same as for earthwork 

excavation in foundation as described in Section.  

In order that the excavated or the banked sections remain without collapsing, side slopes 

depending upon the nature of the soil (angle of repose) are provided. Therefore, most cross-

sections (except in rocks) are trapezoidal in geometry.  

There are 3 cases of canal sections.  

 1) Fully in excavation 

 2) Partly in excavation and partly in embankment 

 3) Fully in embankment 

Case 1: Fully in excavation:  

 

Quantity=  

     =  
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Case2: Partly in excavation and partly in embankment: 

 

 Earthwork of excavated canal is calculated by principle (Bd+sd2) x L. earthwork on 

banks are also calculated by the same principle.  

 Excess quantity required for banking is to be taken from borrow pits.  

 If excavated quantity is sufficient to banking portion, depth of excavation is known as 

economical depth of digging or balancing depth. 

 If quantity of earthwork in excavation is more than quantity in banking, surplus earth 

is through away from bank. 

 Sectional area of excavation  = (Bd+sd2). 

Sectional area of banking  = (b1+b2) x h+S1h2 + s2h2 

 Side slope of excavation and inner side slope of banks are given in such a manner that 

in due course of time, both will attain same slope.  

 Economical depth can be calculated by equating the quantity of cutting portion with 

quantity of banking portion. 

 

Fully Banking:  

 

 

Bed of the canal is above ground level.  
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The quantities of earthwork may be calculated considering the whole as solid and deducting 

the channel portion.  

 

Quantity = [whole sectional area- sectional area of channel] L 

    = BD+S2D2 +2S1H+2S2D+ Extra width 

 

The quantity of excavation or banking can be computed by using various mensuration 

techniques out of which three are given below:  

1. Midsection Area Method,  

2. Mean Sectional Area Method or Trapezoidal Method, and  

3. Prismoidal Method.  

Note: Use of tabular statement is advocated for calculation of earth work using any of the 

three methods.  

1. Midsection Area Method  

In this method, the mean depth is to be calculated first by averaging the depth of two 

consecutive sections, From the mean depth, the area of the midsection is to be worked out 

and the volume of earthwork to be computed by multiplying the area of midsection by the 

distance between the two original sections.  

 

Volume of earthwork = Am x L  

Where          Am = area of midsection and  

                    L = length of distance between two consecutive sections.  

                                We get,                         

Am = Area of midsection + area of two sides = Bdm + Sdm
2 

Therefore, V = (B dm + Sdm
2) x L  
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Table: Midsection Area Method 

Stations 

or 

Chainage 

Depth 

or 

Height 

Mean 

depth 

or 

Height 

(d) 

Area of 

Central 

Portion 

B*d 

Area 

of 

sides 

S*d2 

Total 

sectional 

area 

Bd+Sd2 

Length 

B/w 

stations 

L 

Quantity  

(Bd+ Sd2)*L 

Embankment Cutting 

        

 

 

2. Mean Sectional Area Method or Trapezoidal Method  

This method is based on the assumption that the mid area of a pyramid is half the average 

area of the ends and the end sections are in parallel planes. If A1 and A2 are the areas of the 

ends and L is the length between two sections, the volume of the prismoid is given by  

                                    V =   (A1+A2) or V= L X A,  

Where, A, = mid-sectional area.  

Considering a number of consecutive sections, having areas Al, A2, . . . ,  An-1, An.  

 

Therefore, the total volume of earthwork = (L/2) (Al + 2A2 + 2A3  + . . . +2An-1 + An) 

Table: Mean sectional Area Method 

Stations 

or 

Chainage 

Depth 

or 

Height 

Area of 

Central 

Portion 

B*d 

Area 

of 

sides 

S*d2 

Total 

sectional 

area 

Bd+Sd2 

Mean 

Sectional 

Area 

Length 

B/w 

station 

L 

Quantity  

(Bd+ Sd2)*L 

Embankment Cutting 

        

 

3. Prismoidal Method  

From mensuration, volume of a prism having end faces that are in parallel planes  

V = (L/6) (A1+A2+4Am) 

Where A1 and 42 are the cross-sectional areas at the ends of a portion of the embankment or 

cutting of length L and A, is the mid-sectional area.  
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CHAPTER 7 

CONSTRUCTION MATERIALS USED 

 7.1 CEMENT: Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement is more 

than three months old, then it should be tested for its strength before being taken into use. 

The Bureau of Indian Standards (BIS) has classified OPC in three different grades the 

classification is mainly based on the compressive strength of cement-sand mortar cubes of 

face area 50 cm-. The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gaining of strength 

7.2 READY MIX CONCRETE (RMC): 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates 

were used and the slump of concrete is 110mm maintained to pump the concrete at required 

heights by using the pneumatic pumps & Boom place etc. The concrete admixtures like 

plasticizers are used to maintain the workability of concrete & slump. S. 

S No Types Of Concrete Slump Grade of concrete 

1 Concrete For slabs  110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 

 

7.3 REINFORCEMENT: 
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 Steel reinforcements are used generally, in the form of bars of circular cross section in 

concrete structure. Various diameters of Fe 500 grade steel bars like 8 mm(stirrups), 10 mm, 

12 mm, 16 mm. 20 mm.25mm. 

 

TERMINOLOGY USED IN REINFORCEMENT 

 7.3.1 BAR-BENDING-SCHEDULE: 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction  

7.3.2 STIRRUPS: 

Stirrups are provided to hold the main reinforcement rebars together in an RCC 

structure. Stirrups are placed at proper intervals to beams and columns to prevent them from 

buckling 

 

Fig 7.3.1 Stirrups 

7.3.3 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 
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Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 
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                                              CHAPTER 8 

TOOLS USED IN CONSTRUCTION 

 8.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 8.1 Trowel 

8.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is recommended. It is 

recommended that to use a nylon or Dacron line, stretched between two corners of the wall. 

A mason's line will help to build walls without bulges or hollows. 

8.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 90 degrees then 

than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. We 

should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

8.4 PLUMB BOB: 
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This is used to measure the weather brick work and columns is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical otherwise 

correction must be done. 

 

Fig4.4 Plumb Bob 

8.5 MEASURING TAPES AND RULES: Folding box wood or plastic rules tend to get 

broken easily and have been largely replaced by steel tapes. These also have a limited life as 

they tend to get full of grit and do not fully retract. 

 8.6 SHUTTERING PLATES 

These plates are present top of the formwork and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners Normally these plates 

are off two types, they are wooden and steel plates and these two types are used based on the 

load and how much load it need to transverse. Wooden plates are cheaper than steel plates 
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Fig 4.6 Shutter Plates 

8.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height of the 

prop as per the requirement. These props can be used to accommodate the variation in the 

height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m 

 

Fig 4.7 Prop Jacks 

8.8 CONCRETE BUCKET: 
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Concrete buckets help deliver concrete on a specific site of a building by the means of a 

tower crane. They have a bottom opening to allow concrete to flow out of the bucket when 

in-place. Its capacity is 0.33m3.  

 

Fig 4.8 concrete bucket 
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CHAPTER 9 

                             QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

9.1 CEMENT CONSISTENCY TEST 

It is consistency which will permit a vicat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in 

construction 

9.2 INITIAL & FINAL SETTING TIME 

Initial Setting Time means time period between water adding to the cement and cement starts 

water is added to the cement to the time at which paste has completely lost its plasticity. 

Table 5.2 Approximate setting time of various types of cement 

 

 

 

 

          Type       Initial setting time Final setting Time 

 

         OPC         30 min           10 hrs. 

       Rapid Hardening         5 min           30 min 

       Quick setting         1 hr.           10 hrs. 

      High alumina         2 hrs.            6 hrs. 
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OPC 

Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 

9.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE 

Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In MIS, M20, M25, M30 etc., for example in 

M25, 25 refers compressive strength in N/mm² 

 

 

 

 

 

 

 

        Quantity of Concrete in work(m)  No. of Samples 

                                   1-5                                     1 

                                   6-15                                     2 

                                 16-30  3 

                                 31-50                                      4  

>51 4+1 addition sample for each additional of                                    

50 m3 
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CHAPTER 10 

                                               CALCULATIONS 
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CHAPTER 11 

                                                  CONCLUSION 

 

In the present study of internship program, we learn about the construction activities of  

Channels and culverts. 

 

 From the observations we gain knowledge about site work These observations made 

the comparison between practical and theoretical estimation  

 We noticed the material usage as per schedule and division of various works 

 We learn about the earthwork calculations. We observed irrigation works construction 

procedure. 
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ABSTRACT 
Construction industry plays a major role in the economic development of a nation. 

Trade and commerce in any country have always depended on the construction industry 

to deliver the infrastructure facilities promptly. Although every aspect in construction 

industry is significant, planning and scheduling of construction projects is a critical 

aspect which can determine the status of the project well in advance. Appropriate and 

in-depth planning of construction projects is mandatory if delays in execution are to be 

avoided. Roads and highways are important components of infrastructure for any 

nation. They help in transportation of men and material across the length and breadth as 

and when required. Planning and scheduling of highway construction projects have 

been traditionally done with Bar charts, Critical path method (CPM) based on time 

allocated for its activities. For projects such as highways, these methods do not give 

realistic information and have been found to be inadequate for scheduling due to the 

nature of relationship of its activities and execution style. 
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CHAPTER - 1 

INTRODUCTION 

 

1.1. INTRODUCTION ABOUT COMPANY: 

Hyderabad Road Development Corporation Limited or HRDCL is a public roads 

authority established by Government of Telangana for building and managing roads in 

Hyderabad, Telangana. The authority will improve 240 km road length during phase I 

and remaining will be handed over in phased manner 

The authority was created as special purpose vehicle (SPV) with the GO No 106 dated 11 

March 2017 and started on 12 June 2017 with chief secretary as chairman and municipal 

administration secretary as managing director of the corporation. The roads belonging to 

R&B, department were transferred to the authority. It was created for raising capital to 

build and maintain growing road network. 

The authority has road network that is under greater Hyderabad and surrounding urban 

local bodies. 

R&B has 600 km road network under its purview in Hyderabad, of which 240 km was 

transferred to HRDCL in Phase I, before the entire network comes to the authority. 

1.2. INDRODUCTION ABOUT PROJECT: 

The work done is Widening & strengthening of a road at NFC X  ROAD to LOCL 

Chengicherla up to RTC Zonal depo from KM 0/0 to 8/6. Special repairs to the road from 

Kushaiguda to Ghatkesar road from 0/0 to 3/0, widening and strengthening of NFC X 

Road to Cherlapally railway station km 0/0 to 5/1 and widening and strengthening of 

NFC X road to IOCL-Chengicherla up to RTC Zonal deport from km 0/0 to 8/6. 
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CHAPTER  2 

ROADS 

2.1. INTRODUCTION: 

preliminarily for the use of road motor vehicles, using a stabilized base other than rails or 

air strips. 

2.2. CLASSIFICATION OF ROADS: 

1. Express Ways 

2. National Highways 

3. State Highways 

4. District Roads 

5. Village Roads 

2.2.1 Expressways: 

expressway 1, or the Mahatma Gandhi Expressway) is an expressway connecting the 

cities of Ahmadabad and Vadodara in the state of Gujarat, India. Expressways make up 

speed roads are four-lane or six-lane, predominantly access opened on 9 August 2012. On 

 the 302 km long six  laned Agra 

Lucknow Expressway was opened. 

While the start of several expressway projects such as the Ganga Expressway have been 

delayed for 3 or more years, because of litigation and bureaucratic procedures. The 

government has drawn up a target to lay 18,637 kilometer network of brand new 

expressways by 2022.most of the existing expressways in India are roll roads. 
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Fig 2.1: Express Way 

2.2.2.   National highways: 

The main highways running through the length and breadth of the country connects major 

ports, state capitals, large industrial and tourist centers, etc.  National highways in India 

are designated as NH followed by the high way number. Indian national highways are 

further classified based on the width of carriageway of the highway. As of March 2016, 

India had completed and placed in use 1, 01,011 km of national highways. 

The National Highways Authority of India (NHAI) is the authority responsible for the 

development, maintenance and management of national highways entrusted to it. The 

NHAI is under taking the developmental activities under National Highways 

Development Project (NHDP) in 5 phases. From 2018, the pending projects under NHDP 

will be subsumed under Bharatmala. The NHAI is also responsible for implementing 

other projects on National highways, primarily road connectivity to major ports in India. 
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Fig 2.2: National Highway 

2.2.3.    State Highways: 

State Government has the authority and responsibility to build road networks and state 

high ways. Most of the state highways are developed by state PWD. The state highways 

provide linkages with national high ways district headquarters, important towns, tourist 

centers and minor ports and carry the traffic along major centers within the state. As of 

the 31 March 2016, the total length of SH roads (22.14%), followed by Karnataka 

(11.11%), Gujarat (9.76%), Rajasthan (8.62%) and Tamil Nadu (6.60%). 

Independent of the NHDP program, state government has been implementing a number 

of state highways projects since 2000. By 2010, state highway projects worth $1.7 billion 

had been completed, and an additional $11.4 billion worth of projects were under 

implementation. 
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Fig 2.3: State Highway 

2.2.4     District Roads: 

These are important roads within a district connecting areas of production with markets 

and connecting them with the state highways & national highways and are maintained by 

the Zillah parishad. District roads are sub classified into  major District roads and other 

district roads. As per the classification of roads broadly the MDRs are to have a minimum 

width of 15meters with traffic density of less than 10,000 PCUs but more than 

5000PCUs. It also connects Taluka headquarters and rural areas to district headquarters 

within the state. As on 31 March 2016, the total length of district roads was 

approximately 561,940km of which 94.93% of the total length were surfaced. 
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Fig 2.4: District Road 

2.2.5.    Village Roads: 

The rural roads in Indian form a substantial portion of the Indian road network 

constituting 70.23 percent of the total roads in India (as of March 2016). As of March 

2016, the percentage of unsurfaced rural roads to the total rural road length (excluding 9 

lakh kilometers of JRY) was 66.15%. 

 harvest. Over 30 percent of Indian 

s harvests spoil post  harvest because of poor infrastructure. Many rural roads are 

of poor quality, potholed, and unable to withstand the loads of heavy farm equipment. 

These roads are also far from all- season, good quality 2  lane or 4  lane highways, 

making economic resource flow slow, and logistical costs between different parts of India 

one of the highest in the world. 

government to provide connectivity to unconnected rural habitations. The scheme 

envisions that these roads will be constructed and maintained by the village panchayats. 

In some of parts of India, where the government has attempted to manage it directly as a 
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local social spending program, this program has produced limited results and no lasting 

change over 10years, in either the quality of rural network. 

In other parts of India, the Pradhan Mantri Gram Yojana and a sister program named 

Bharat Nirman (or Build India) have privatized the rural road construction projects and 

deployed contractors. The effort has aimed to build all- section, single lane, paved 

funding of these projects has come from the World Bank and Asian Development Bank. 

 

 

Fig 2.5: Village Road 

2.3. ROAD PAVEMENT: 

A road surface or pavement is the durable surface material laid down on an area intended 

to sustain vehicular or foot traffic, such as a road or walkway. 

2.3.1.   Types: 

 Pavements types can be categorized into two groups 
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a) Flexible Pavements: flexible pavements are those which are surfaced with 

bituminous (or asphalt) materials. 

b) 

structural capacity. 

 

 
 

Fig 2.6: Pavement Types 

2.4. COMPONENTS OF ROAD PAVEMENT STRUCTURE: 

Following are the different components of road structure: 

1. Sub grade  

2. Sub-base  

3. Base coarse 

4. Surface coarse or wearing coarse 

          All the components belong to a typical flexible pavement, whereas rigid pavement 

usually consists of sub grade, sub base and a concrete slab. 
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Fig 2.7: Components of Road 

2.4.1. Sub-grade: 

The finished and compacted surface of earthwork on which a road pavement rests is 

called sub grade or formation. 

The sub grade of a road may be provided on an embankment, in cutting or existing 

ground level depending upon the topography and the finalized formation level. It consists 

of well compacted natural soil brought to the required camber and gradient. The thickness 

and types of pavement structure depend upon the supporting power of the sub grade 

because the entire load of pavement, including the load of traffic transmitted though the 

pavement is ultimately taken up by the sub grade. 

 

Fig 2.8: Sub-grade 
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2.4.2.    Sub-Base: 

A layer of granular material provided in between the sub grade and the base course in a 

road pavement is known as sub-base. 

It is provided as an additional layer when sub grade is of poor quality. It consists of a 

layer comparatively cheaper material like burnt clinker, natural gravel or slag. 

2.4.3.     Base- Course: 

A layer of boulder or bricks provided over the sub base or immediately over the sub 

grade in the absence of sub-base in a road pavement is called base course or soling 

foundation course. 

This course is considered as the most important and major component of road structure 

because this course is to bear the impact of traffic transferred through the wearing course. 

It consists of a stable material like boulders, gravel, one or two layers of well  burnt 

bricks etc. in case of rocky sub grade, this course is not provided. 

2.4.4.     Surface Course or Wearing Course: 

The topmost layer of the road pavement directly exposed to traffic is called wearing 

course or surfacing. 

It many consist of one or more number of layers in case of flexible pavements. A good 

wearing course should be impervious and weather resisting. It should be able to resist 

abrasive action of the traffic. 

2.5.   CROSS  SECTION OF ROAD: 

1. Carriage Way 

2. Formation Width 

3. Right of Way 

4. Road Shoulder 

5. Side Slope 

6. Berm 

7. Boundary Stone 
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8. Building Line  

9. Control Line 

10. Spoil Bank 

11. Borrow Pits 

12. Kerb 

 
 

Fig 2.9: Cross section of Road 
 

2.5.1. Carriage Way: 

The width of pavement way on which vehicles travel is called carriage way or pavement 

width. 

 
Fig 2.10: Carriage Way 
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2.5.2. Formation Width: 

Formation width is top of the high way embankment excluding the side drains. 

 
Fig. 2.11: Formation Width 

 

2.5.3. Right of Way: 

Right of way is the area of land acquired of the road, along its alignment. It is the 

distance between the boundary stones on either side of the road. 

 
Fig 2.12: Right of Way 
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2.5.4. Road Shoulders: 

Shoulders are provide along the road edge to serve as emergency lane for 

vehicles. As per IRC, the minimum width of shoulder should be 2.5mm. 

 
 

Fig. 2.13: Road Shoulders 

2.5.5. Side Slope: 

The slope of earth work in filling or in cutting is called side slope. It imparts stability to 

the earthwork. 

2.5.6. Berm: 

The distance between the road toe and the inner edge or borrow pit is called berm. It 

prevents the erosion of embankment soil. 

2.5.7. Boundary Stone: 

To indicate the boundary of land acquired for road, stones are driven into the ground at 

about 30m distance on either side from the center line of the road. These stones are 

known as boundary stone. 

2.5.8. Side Drain: 

For the drainage of rain water, drains are provided on either side of the road. Normally 

side drains are required for the in cutting. For road in embankment, side drains is not 

necessary.  
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2.5.9. Building Line: 

The distance from the center line of the road on either side, within which construction of 

buildings I not permitted is called building line. 

2.5.10. Control Line: 

At the locations like bank, hospital, factory, theater, etc. on the road, where more people 

gather disturbance to the traffic will be more. 

2.5.11. Spoil Bank: 

The banks constructed from surplus excavated earth on the side of road cutting parallel to 

its alignment, are known as spoil banks. The spoil from soil banks can be used for the 

repair of shoulders. 

2.5.12. Borrow Pits: 

The pits dug along road alignment for using excavated earth in the construction of 

embankment, are known as borrow pits. The small portion of earth left undug in a barrow 

pit to measure depth of excavation is known as dead man. 

 
 

Fig 2.14: Borrow Pit 

2.5.13. Kerb: 

The boundaries between pavement and shoulders or footpaths are known as Kerb. 
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Fig 2.15: Kerb 
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CHAPTER  3 

TASK TAKEN UP IN THE SITE 

3.1 SURVEYING USING TOTAL STATION, AUTO LEVEL OR 

DUMPY LEVEL: 

It is necessary to check the ground levels for a required formation level. To determine the 

required level for laying of flexible pavement by using the instruments Total station and 

auto level or dumpy level. 

3.2 DIGGING OF SOIL 

It is necessary while the ground level is greater than the formation level. The digging soil 

is used for embankment in low levels.  

 

Fig. 3.1: Digging of Soil 

3.3 LEVELLING: 

Levelling is a process of determining the height of one level relative to another. It is used 

in surveying to establish the elevation of a point to a data or to establish a point at a given 

elevation relative to a datum. 
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3.4 PREPARATION OF SUBGRADE: 

This layer consists if the overall strength and performance of a pavement is dependent not 

only upon its design but also on the load bearing capacity of the sub-grade soil. Thus 

anything that can be done to increase the load bearing capacity of the sub-grade soil will 

most likely improve the pavement load bearing capacity and thus, pavement strength and 

performance. Additionally, greater sub-grade structural capacity can result in thinner and 

more economical pavement structures. Finally, the finished sub-grade should meet 

elevations, grades and slopes specified in the contract plans.  

A sub-grade is defined as a nature soil compacted to withstand the loads above it. The 

sub-grade must be able to support loads transmitted from the pavement structure. This 

load bearing capacity often affected by degree of compaction, moisture content and soil 

type. A sub-grade that can support a high amount of loading without excessive 

deformation is considered good. 

 

 

Fig 3.2: Preparation of Sub grade 
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3.5. PREPARATION OF GRANULAR SUB BASE: 

It may be omitted when there will be only foot traffic on the pavement but it is necessary 

for surfaces used by vehicles. Sub base is often the main load  bearing layer of the 

pavement. Its role is to spread the load evenly over the sub grade. The materials used may 

be either unbound granular, or cement- bound. 

3.6. LAYING OF WET MIX MACADAM: 

Laying and compacting clean, crushed, graded aggregate and granular material, premixed 

with water, to a dense mass on prepared sub grade or existing. 

This layer consists of aggregates used are of the smaller sizes between the 4.75mm to 

20mm sizes and the binder ( stone dust or quarry dust having PI  (plasticity index ) not 

less than 6) are premixed in a batching plant or a mixing machine. Then they are brought 

to the site for over laying and compaction.  

 

Fig 3.3: Laying of Wet Mix Macadam 
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3.7. PRIME COAT: 

Prime coat is a slow setter and it is laid on wet mix macadam for binding nature. 

3.8. TACK COAT: 

It is laid before lying of bituminous macadam and is a rapid setter. 

3.9. PREPARATION OF DENSE GRADED BITUMINOUS 

MACADAM: 

Dense Graded Bituminous Macadam (DBM) is a binder course used for roads with more 

number of heavy commercial vehicles and a close  graded premix material having a 

voids content of 5-10 percent. In order to satisfy design criteria, DBM mix shall consists 

of coarse aggregate, fine aggregate. Performance of bituminous mixes with different 

aggregate Gradations and binder which it is stated determinates of asphalt mixture 

performance are not only based on the properties, but rather by aggregate gradation. 

Potential use of fly ash Base  Geopolymer as aggregate. 

3.10. BITUMINOUS CONCRETE: 

A pavement constructed by spreading two or more layers of crushed stone on a suitable 

base and pouring a bituminous binder on each. Bituminous macadam shall consist of 

mineral aggregate and appropriate binder, mixed in a hot mix plant and laid with a 

mechanized paver. It is an open graded mixture suitable for base course. It is laid in a 

single course or in a multiple layer on a previously prepared base. 
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CHAPTER-4 

INSTRUMENTS USED 

4.1. TOTAL STATION: 

A total station (TS) or total station theodolite (TST) is an electronic/optical instrument 

used for surveying and building construction. It is an electronic transit theodolite 

integrated with electronic distance measurement (EDM) to measure both vertical and 

horizontal angles and the slope distance from the instrument to a particular point, and an 

on-board computer to collect data and perform triangulation calculations 

 

Fig. 4.1: Total Station 
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4.2. AUTO LEVEL: 

A level is an optical instrument used to establish or verify points in the same 

horizontal plane in a process known as levelling, and is used in conjunction with a 

levelling staff, to establish the relative heights levels of objects or marks. It is widely 

used in surveying and construction to measure height differences and to transfer, 

measure, and set heights of known objects or marks 

 

Fig 4.2: Auto Level 
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CHAPTER  5 

EXPERIMENTS  

5.1. GRAIN SIZE ANALYSIS FOR SOIL: 

The standard grain-size analysis test determines the relative proportions of different grain 

sizes as they are distributed among certain size ranges. Grain-size analysis of 

soils containing relatively large particles is accomplished using sieves. The various 

sieve sizes are usually specified and are standardized. 

 

Fig. 5.1 
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5.2. FREE SWELL INDEX OF SOIL: 

Free Swell Index is the increase in volume of a soil, without any external constraints, on 

submergence in water. 

 

Fig. 5.2 
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5.3. ATTERBERG LIMITS TEST: 

The Atterberg Limits test is a laboratory method of experimentally determining the 

Liquid Limit and Plastic Limit. 

 

Fig. 5.3 
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5.4. CALIFORNIA BEARING RATIO TEST: 

The Californian Bearing Ratio test is a penetration test used to evaluate the sub grade 

strength of roads and pavements. The results of these tests are used with the curves to 

determine the thickness of pavement and its component layers. This is the most widely 

used method for the design of flexible pavement. 

 

Fig. 5.4 
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.5. SIEVE ANALYSIS TEST FOR GRANULAR SUB BASE: 

A sieve analysis (or gradation test) is a practice or procedure to assess the particle size 

distribution (also called gradation) of a granular material by allowing the material to pass 

through a series of sieves of progressively smaller mesh size and weighing the amount of 

material that is stopped by each sieve as a fraction of the whole mass. 

The size distribution is often of critical importance to the way the material performs in 

use. A sieve analysis can be performed on any type of non-organic or organic granular 

materials including sands, crushed rock, clays, granite, feldspars, coal, soil, a wide range 

of manufactured powders, grain and seeds, down to a minimum size depending on the 

exact method. Being such a simple technique of particle sizing, it is probably the most 

common. 

 

Fig. 5.5 
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5.6 .GRADATION TEST FOR BITUMINOUS CONCRETE: 

 

Fig.5.6 
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5.7. EXTRACTION AND GRADATION TEST FOR BITUMINOUS 
CONCRETE: 

Bitumen Extraction test is used to determine the amount of bitumen that is actually used 

as binding content in asphaltic pavement or asphaltic concrete recently laid at site. 

 

Fig.5.7 
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5.8     RATE OF SPREAD TEST: 

 

Fig. 5.8 
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CHAPTER  6 

METHODOLOGY 

6.1. THICKNESS OF FLEXIBLE PAVEMENT: 

As per the conditions of the ground and the value of soil bearing capacity is lies between 

the 2-5% we can provide a flexible pavement. Flexible pavement is the suitable for the 

road construction we compared with the rigid pavement. Flexible pavement can be 

designed by the value of soil bearing capacity and the traffic volume of the certain 

number of years. This pavement os laid by the different layers. Those are mentioned 

below. 

1. Embankment layers. 

2. Sub grade.  

3. Granular sub base. 

4. Wet Mix Macadam. 

5. Prime Coat. 

6. Tack Coat. 

7. Dense Graded Bituminous Macadam. 

8. Bituminous Concrete. 

The total thickness of the pavement is 1090mm. 

6.1.1. Embankment layer: 

This layer consists of 5 layer each layer is laid by dumping of soil having the thickness of 

200mm. 

6.1.2. Sub  Grade: 

In this total thickness of sub grade is of 500mm thick. In this layer soil is filled and 

compaction is done by using rollers. The compaction is done till the desired strength is 

reached.  

6.1.3. Granular Sub  base: 

The next layer is granular sub base which is of 200mm thick. In this layer aggregates are 

used. The aggregate base is laid by spreading the material in thin layers and compacting 
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each layer by rollers. Aggregates used in granular base and sub base applications 

generally consist of sand and gravel, crushed stone or quarry rock. 

6.1.4. Wet Mix Macadam: 

The next layer is wet mix macadam which is of 250mm. aggregates used are of the 

smaller sizes, varies between the 4.75mm to 20mm sizes and the binders (stone dust or 

quarry dust having PI (plasticity index) not less than 6%) are premixed in a batching 

plant or in a mixing machine. Then they are brought to the site for overlaying and 

compaction. The PI (plasticity index) of the binding material is kept low because it 

should be a sound and non plastic material. If the plasticity index is more, thEn there are 

the chances of the swelling and more water retention properties. So this value should be 

kept in mind. 

6.1.5. Prime Coat: 

Prime coat is a slow setter and it is laid on wet mix macadam for a binding nature. 

6.1.6. Tack Coat: 

After this layer a tack coat is laid for rapid settling. This tack coat is nothing but a 

bituminous liquid. This is laid by using tankers. This is like watering the granular sub 

base. 

6.1.7. Dense Bitumen Macadam: 

The next layer is dense bitumen macadam which is of 100mm thick laid in two layers 

50mm each. DBM it is properly designed according to standard design method. DBM 

consists of coarse aggregate, fine aggregate bitumen. 

6.1.8. Bituminous Concrete: 

The last and top most layer of the flexible pavement with a thickness of 40mm. it is the 

mix of hot bitumen and aggregate less than or equal to 10mm. 

As every layer is important in flexible pavement, they are to be designed very carefully 

by following the design standards and to load which it has to withstand. 
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CHAPTER  7 

CONCLUSION 

On the whole, this internship was a useful experience. I have gained new knowledge, 

skills and met many new people. I achieved several of my learning goals, however for 

some the conditions did not permit. I got insight into professional practice. I learned the 

different facets of working within a company. 

The internship was also good to find out what my strengths and weaknesses are. This 

helped me to define what skills and knowledge I have to improve in the coming time. 

However I could perform certain tasks better if I gain more knowledge about them. It 

would also be better if I can present and express myself more confidently. At last this 

internship has given me new insights and motivation to apply for jobs in the 

transportation sector. 
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ABSTRACT 

 The Project deal is construction of overhead tank of capacity 1500 kilo liters under 
the premises of V. NARENDRA KUMAR (SITE ENGINEER) VIPL. 

LOCATION OF SITE: NAGARJUNA NAGAR, VIJAYAWADA. 

The Project deal is construction of 1500 kilo liters capacity R.C.C OVER HEAD 
TANK. Typical construction consists of RCC overhead tank. It is a Tank which 
can supply water. Under the Training period of our Site engineer, given brief 
introduction about construction of this Overhead tank. Our work is mainly dealing 
with Observation of Site execution work of Overhead tank (earthwork, shuttering, 
concreting) and finishes. Based on the type channel works will be varying. Code 
specifications, Quality checking, safety plan is followed for every element in the 
construction. We also learnt to calculate the estimation of earth work excavation to 
estimate the cost of the project. 
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NOTATIONS 

 

Ast = Area of Tensile reinforcement  

B = Breadth of beam/shorter dimension of a rectangular column  

D = Overall depth of the beam/slab/longer dimension of rectangular column  

D = Effective depth of a beam/slab  

d' = Effective cover in Beams and Columns  

E = Eccentricity  

fck = Characteristic strength of concrete  

fy = Characteristic strength of steel  

Ld = Development length  

L = Unsupported Length of column  

Lef = Effective span of beam/slab  

M = Bending moment  

Mu = Factored bending moment  

P = Axial load on a compression member  

Pu = Factored axial load  

S = Spacing of stirrups  

V = Shear force  

Vu = Factored shear force  

Vus = Net factored shear force to be resisted by the stirrups  

c = Allowable shear stress of concrete  

cmax = Maximum allowable shear stress of concrete 
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CHAPTER  1 

INTRODUCTION 

VASANTAM INFRA PROJECTS LIMITED is among the top housing and 
estates company in Andhra Pradesh founded in 1999, the company has constructed 
residential complexes in and around Visakhapatnam, Vijayawada, Rajahmundry. 
Till date they successfully constructed 29 gated communities, with approx.3500 
houses in Vijayawada, Rajahmundry, Visakhapatnam. the vision of VASANTAM 
INFRA PROJECTS is to deliver best quality of constructions for costumers and 
win their trust. 

 

Fig1.1 Overhead tank at the location of the site 

The site is located at Nagarjuna nagar, Vijayawada.it is an overhead tank which has a capacity of 

1500 kilo liters utilized for supply of drinking water. 
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CHAPTER  2 

TANKS 

2.1 TYPES OF TANKS: 

Water storage may not be as simple as you think. There are specific types of 

drinking water in containers that could make the water unsafe. 

THEY ARE: 

2.1.1UNDER GROUND TANKS:  

1. Potable drinking water can be stored - It is made up of polyethylene plastics 
resins, clean drinking water can be stored. And can be frequently cleaned, it 
has a manhole from where a person can easily go inside the tank and clean 
it. 

2. Installation cost of underground water tank is more than overhead water 
tank. 

3. Pumps are required to extract the water from UGT to OHT. 
 
Underground water storage tanks are used for underground storage of 

potable drinking water, wastewater, & rainwater collection. So, whether you call it 
a water tank or water cistern, as long as you are storing water underground these 
are the storage tanks for you.  

Underground water tanks are designed specifically for underground use 
based on their rotationally molded design and application. These tanks are often 
required for property owners who need water storage but cannot have a tank visible 
on the surface, or to preserve land use and space.  

Benefits of an underground tank versus an above ground tank: 

1. Microorganism Prevention  Underground storage tanks are out of direct 
sunlight that can warm the water and stimulate growth of algae and other 
microbial growth. 
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2. Consistent Water Quality  The temperature of water from the underground 
tank may hold at 42 - 48 °F (6 - 8 °C) year-round. Algae and 
microorganisms cannot form at this temperature in darkness and 
temperature, ensuring consistent water quality. 

 
3. Land Usage  Important above ground land space is saved and can be 

utilized for other purposes; a very important point in areas where space is 
limited. As long as it is clearly marked, an underground storage tank less 
likely to be damaged. 

Fig2.1 Plastic tanks 
These tanks are commonly constructed of high-quality, virgin polyethylene 

that is regulation-approved for potable (i.e. drinkable) water. Underground tanks 
work with a pump and pipe system to transport water in the storage tank to 
application areas. Underground water storage tanks are installed at a depth to 
protect them from freezing in areas that experience such temperatures. 

2.1.2 SURFACE TANKS:  

The total land area that contributes surface runoff to a river or lake is called 
a watershed, drainage basin, or catchment area. The volume of water available for 
municipal supply depends mostly on the amount of rainfall. It also depends on the 
size of the watershed, the slope of the ground, the type of soil and vegetation, and 
the type of land use.  

The flow rate or discharge of a river varies with time. When the average 
discharge of a river is not enough for a dependable supply of water, a 
conservation reservoir may be built. The flow of water is blocked by a dam, 
allowing an artificial lake to be formed. 



14 
 
 

Sometimes it is advisable, for economic reasons, to provide a multipurpose 
reservoir. A multipurpose reservoir is designed to satisfy a combination of 
community water needs. In addition to drinking water, the reservoir may also 
provide flood control, hydroelectric power, and recreation. 
 
 

 

 

 

 

 

 
Fig2.2 Surface tank 

Surface water is any body of water above ground, including streams, rivers, 
lakes, wetlands, reservoirs, and creeks. The ocean, despite being saltwater, is also 
considered surface water. Evaporation and seepage of water into the ground, on the 
other hand, cause water bodies to lose water. Water that seeps deep into the ground 
is called groundwater.  

There are three types of surface water: perennial, ephemeral, and man-made. 
Perennial, or permanent, surface water persists throughout the year and is 
replenished with groundwater when there is little precipitation. Ephemeral, or 
semi-permanent, surface water exists for only part of the year. Ephemeral surface 
water includes small creeks, lagoons, and water holes. Man-made surface water is 
found in artificial structures, such as dams and constructed wetlands. 

2.1.3 OVER HEAD TANK: 

A water tank is used to store water to tide over the daily requirement. In the 
construction of concrete structure for the storage of water and other liquids the 
imperviousness of concrete is most essential. The permeability of any uniform and 
thoroughly compacted concrete of given mix proportions is mainly dependent on 
water cement ratio. The increase in water cement ratio results in increase in the 
permeability.  
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The decrease in water cement ratio will therefore be desirable to decrease 
the permeability, but very much reduced water cement ratio may cause compaction 
difficulties and prove to be harmful also. Design of liquid retaining structure has to 
be based on the avoidance of cracking in the concrete having regard to its tensile 
strength. Cracks can be prevented by avoiding the use of thick timber shuttering 
which prevent the easy escape of heat of hydration from the concrete mass. the risk 
of cracking can also be minimized by reducing the restraints on free expansion or 
contraction of the structure. 

Reinforced concrete water tank design is based on IS code. The design 
depends on the location of tank i.e, overhead, on the ground or underground water 
tanks. Tanks can be made of RCC or even of steel. The overhead tanks are usually 
elevated from the ground level using a number of columns and beams. On the other 
hand, the underground tanks rest below the ground level. 

Fig2.3 Overhead tank 
The risk of cracking due to temperature and shrinkage effects may be 

minimized by limiting the changes in moisture content and temperature to which 
the structure as a whole is subjected. The risk of cracking can also be minimized 
by reducing the restraint on the free expansion of the structure with long walls or 
slab founded at or below ground level, restraint can be minimized by the provision 
of a sliding layer. This can be provided by founding the structure on a flat layer of 
concrete with interposition of some material to break the bond and facilitate 
movement. 
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Seasonal variation: The demand peaks during summer. Firebreak outs are 
generally more in summer, increasing demand. So, there is seasonal variation. 
Daily variation: It is depending on the activity. People draw out more water on 
Sundays and Festival days, thus increasing demand on these days.  
Hourly variations: These are very important as they have a wide range. During 
active household working hours i.e. from six to ten in the morning and four to eight 
in the evening, the bulk of the daily requirement is taken. During other hours the 
requirement is negligible.  

Moreover, if a fire breaks out, a huge quantity of water is required to be 
supplied during short duration, necessitating the need for a maximum rate of 
hourly supply.  So, an adequate quantity of water must be available to meet the 
peak demand. To meet all the fluctuations, the supply pipes, service reservoirs and 
distribution pipes must be properly proportioned. The water is supplied by 
pumping directly and the pumps and distribution system must be designed to meet 
the peak demand. The effect of monthly variation influences the design of storage 
reservoirs and the hourly variations influences the design of pumps and service 
reservoirs. As the population decreases, the fluctuation rate increases Maximum. 
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CHAPTER  3 

TYPES OF BORINGS 

3.1TYPES OF BORINGS: 

The different types of boring methods are: 

1. Displacement boring 
2. Wash boring 
3. Auger boring 
4. Rotary drilling 
5. Percussion drilling 
6. Continuous sampling 

3.1.1. DISPLACEMENT BORING: 

It is combined method of sampling & boring operation. Closed bottom 
sampler, slit cup, or piston type is forced in to the ground up to the desired depth. 
Then the sampler is detached from soil below it, by rotating the piston, & finally 
the piston is released or withdrawn. The sampler is then again forced further down 
& sample is taken. After withdrawal of sampler & removal of sample from 
sampler, the sampler is kept in closed condition & again used for another depth. 

Features 

 Simple and economic method if excessive caving does not occur. Therefore, 
not suitable for loose sand. 

 Major changes of soil character can be detected by means of penetration 
resistance. 

 These are 25mm to 75mm holes. 

3.1.2. WASH BORING: 

It is a popular method due to the use of limited . The advantage 
of this is the use of inexpensive and easily portable handling and drilling 

. Here first an open hole is formed on the ground so that the soil 
sampling or rock drilling operation can be done below the hole. The hole is 
advanced by chopping and twisting action of the light bit. Cutting is done by 
forced water and water jet under pressure through the rods operated inside the hole. 
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diameter is held 
vertically and filled with water using horizontal lever arrangement and by the 
process of suction and application of pressure, soil slurry comes out of the tube and 
pipe goes down. This can be done up to a depth of 8m 10m (excluding the depth 
of hole already formed beforehand). 

Just by noting the change of color of soil coming out with the change of soil 
character can be identified by any experienced person. It gives completely 
disturbed sample and is not suitable for very soft soil, fine to medium grained 
cohesionless soil and in cemented soil. 

Fig3.1 wash boring 

3.1.3AUGER BORING: 

This method is fast and economical, using simple, light, flexible and 
inexpensive instruments for large to small holes. It is very suitable for soft to stiff 
cohesive soils and also can be used to determine ground water table. Soil removed 
by this is disturbed but it is better than wash boring, percussion or rotary drilling. 

This method of boring is not suitable for very hard or cemented soils, very 
soft soils, as then the flow into the hole can occur. This method is also not suitable 
for fully saturated cohesionless soil. 
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Fig3.2 Auger Boring 

3.1.4. ROTARY DRILLING: 

Rotary drilling method of boring is useful in case of highly resistant strata. It 
is related to finding out the rock strata and also to access the quality of rocks from 
cracks, fissures and joints. It can conveniently be used in sands and silts also. Here, 
the bore holes are advanced in depth by rotary percussion method which is similar 
to wash boring technique.  

A heavy string of the drill rod is used for choking action. The broken rock or 
soil fragments are removed by circulating water or drilling mud pumped through 
the drill rods and bit up through the bore hole from which it is collected in a 
settling tank for recirculation. If the depth is small and the soil stable, water alone 
can be used. However, drilling fluids are useful as they serve to stabilize the bore 
hole. 

Drilling mud is slurry of bentonite in water. The drilling fluid causes 
stabilizing effect to the bore hole partly due to higher specific gravity as compared 
with water and partly due to formation of mud cake on the sides of the hole. As the 
stabilizing effect is imparted by these drilling fluids no casing is required if drilling 
fluid is used. 
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This method is suitable for boring holes of diameter 10cm, or more 
preferably 15 to20cm in most of the rocks. It is uneconomical for holes less than 
10cm diameter. The depth of various strata can be detected by inspection of 
cuttings. 

Fig3.3 Rotary Drilling 

3.1.5 PERCUSSION DRILLING: 

In case of hard soils or soft rock, auger boring or wash boring cannot be 
employed. For such strata, percussion drilling is usually adopted. Here 
advancement of hole is done by alternatively lifting and dropping a heavy drilling 
bit which is attached to the lower end of the drilling bit which is attached to the 
cable. 

Addition of sand increases the cutting action of the drilling bit in clays. 
Whereas, when coarse cohesionless soil is encountered, clay might have to be 
added to increase the carrying capacity of slurry. 

After the carrying capacity of the soil is reached, churn bit is removed and 
the slurry is removed using bailers and sand pumps. Change in soil character is 
identified by the composition of the outgoing slurry. 
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The stroke of bit varies according to the ground condition. Generally, it is 
45-100cm in depth with rate of 35-60 drops/min. 

It is not economical for hole of diameter less than 10cm. It can be used in 
most of the soils and rocks and can drill any material. 

One main disadvantage of this process is that the material at the bottom of 
the hole is disturbed by heavy blows of the chisel and hence it is not possible to get 
good quality undisturbed samples. It cannot detect thin strata as well. 

Fig3.4 percussion Drilling 

3.1.6 CONTINOUS SAMPLING: 

The sampling operation advances the borehole and the boring is 
accomplished entirely by taking samples continuously. The casing is used to 
prevent the caving in soils. It provides more reliable and detail information on soil 
condition than the other methods. Therefore, it is used extensively in detailed and 
special foundation exploration for important structures. 

It is slower method and more expensive than intermittent sampling. When 
modern rotary drilling rigs or power-driven augers are not available, continuous 
sampling may be used to advantage for advancing larger diameter borings in stiff 
and tough strata of clay and mixed soil. 
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In the Boston district, corps of Engineers has made faster progress and 
reduced cost by use of continuous sampling in advancing 3-inch diameter borings 
through compact gravelly glacial till, which is difficult to penetrate by any boring 
method. 

Fig3.5 continuous sampling 
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CHAPTER  4 

ESTIMATION OF STEEL 

4.1. Estimation of steel reinforcement quantity is a necessary step in calculating 

cost of RCC structure along with other building materials as per construction 

drawing. 

Accurate calculation of reinforcement in the building plays an important role 

in the overall costing of the project. The estimation of the reinforcement is made 

from the drawings and bar bending schedule.in the cases where there is no 

availability of drawings and schedules, the quantity is normally described in 

accordance with the requirements of the Standard method of measurement of 

building works. 

4.1.1. Methods of Reinforcement Quantity Estimation: 

There are different methods for estimating the quantities of reinforcement; 

three methods of varying accuracy are: 

Method-1: Reinforcement Estimation (Thumb Rule Method) 

This simplest method is based on the type of structure and the volume of the 

reinforced concrete elements. 

Average values for typical concrete frames: 
Heavy industrial = 130 kg/m3 
Commercial  = 100 kg/m3 
Institutional   = 90 kg/m3  
Residential   = 85 kg/m3 
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However, while this simplest method to check on the total estimated 
quantity if reinforcement, same time it is the least accurate and it requires 
considerable experience to breakdown the tonnage down to Standard Method of 
Measurement requirements. Some of the  breakdown is given below, 

 
Table 4.1 Standard Method of Measurement 

 
 

Method-2: Reinforcement Estimation (Accurate Method): 

This is the most accurate method for quantity estimation of reinforcement. 

This method requires the drawings and schedules. The drawings used in this 

estimation are the representative of actual structure. The sketches include the 

intended form of detailing and distribution of main and secondary reinforcement. 

An allowance of additional steel for variations and holes may be made by 

inspection. 
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4.2. Let us take an example and estimate the quantity of reinforcement in method, 

 

Fig 4.1 Reinforcement Details of a Typical Beam 

 

 

Fig4.2 Cross Section of a Typical Beam 
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Calculation: 

Bar 1: 

b = 4000 + (2 x 230)  (2 x 40) = 4380mm 

No bends, hence, no deductions 

Cutting Length = 4380 mm 

Bar 2: 

a = 200 

b = 4000 + (2 x 230)  (2 x 40) = 4380 

Deduction: 

(2 x dia x no. of bends) = 2 x 20 x 2 

Cutting Length = (2×200) + (4380)  (2 x 20 x 2) = 4700 mm 

Bar 3: 

a = 230  (2×40) = 140 

c = 375  (2×40) = 285 

Cutting Length: 

(2A + 2C) + 24d = (2x 140 + 2x 285) + 24×8 = 1042 mm 

No. of Stirrups: (4000/180) + 1 = 23.22 = 24 
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Table 4.2 Bar Bending Schedule for the Beam 

 

Number of bars: 

Suppose the spacing of stirrups is 150 c/c and the length along which they 
are placed is 6800 mm, we can find the number of bars by the formula below 
 
[ Length / Spacing] + 1 = number of bars 
 
[ 6800 / 150] + 1 = 46.33 
 
In this case, we always round up. Hence, we require 47 stirrups. 

Cutting Length: 

We must remember than steel is ductile in nature and is subject to 
elongation. Hence, the length of a bar is increased when bends or hooks are 
introduced.  Hence, certain deductions are needed to offset this increase in length. 
 
Cutting Length = True Length of a bar  Deductions 
 
For 45 degree 
Cutting length = Total length  1 x Día of bar x No. of bends 
 
For 90 degree 
Cutting length = Total length  2 x Día of bar x No. of bends 
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For stirrups: 

90-degree hook: 

Length of stirrup = (2A + 2B) + 20 x Día 

135-degree hook: 

Length of stirrup = (2A + 2B) + 24 x Día 

Quantity Estimate for Reinforcement in Kg: 

Table 4.3 Quantity Estimation of Reinforcement in Kg 

 

Unit weight in kg/m is calculated using the formula = D2/162 

For 8mm bar = 64/162 

  = 0.395 kg/m 
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CHAPTER  5 

ESTIMATION OF CONCRETE 

How to calculate concrete: 

1. Determine how thick you want the concrete 
2. Measure the  

3. Multiply the length by the width to determine square footage 
4. Convert the thickness from inches to feet 

5. Multiply the thickness in feet by the square footage to determine cubic feet 

6. Convert cubic feet to cubic yards by multiplying by .037 

Ratio: 

1. 10 x 10 = 100 square feet 
2. 4 ÷ 12 = .33 

3. 100 x .33 = 33 cubic feet 

4. 33 x .037 = 1.22 cubic yards 

Essentially you are solving for volume and then converting to cubic yards. 

For concrete, the formula for volume is as follows: length x width x thickness. 

To determine how many bags of concrete you will need, divide the total 

cubic yards needed by the yield. 

Use the following yields per each bag size: 

 40-pound bag yields .011 cubic yards 

 60-pound bag yields .017 cubic yards 

 80-pound bag yields .022 cubic yards 
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READY MIX VS. BAGGED CONCRETE: 

Larger jobs such as driveways are easier to complete when ordering concrete 

by the yard, rather than trying to mix bag after bag by hand. For smaller jobs, like a 

walkway, modest patio or footings, you should calculate the number of concrete 

bags instead. 

Bagged concrete is ideal for: 

 Pouring small slabs for sidewalks or patios 

 Setting posts for fences or mailboxes 

 Making repairs to foundation walls, walkways or steps 

 Pouring small curbs, steps, or ramps 

 Footings for decks, pergolas, walls and more 

also need additional equipment for mixing the concrete. A rented mixer can be 

very helpful, but a wheelbarrow works for just a few bags. 

Ready mixed concrete by the yard is good for: 

 Large patios, driveways, pool decks and more 

 Foundation slabs for a house 

 Parking lots or commercial sidewalks 

ready-mix 

to know how many yards of concrete to deliver. Many ready-mix companies will 

have a minimum order of 1 yard, and will charge shortage fees when ordering 

partial batches. The average truck holds between 9 and 11 yards total. If your 

project requires more concrete, multiple trucks will be necessary. 
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CONCRETE ESTIMATING TIPS: 
 

Calculating the amount of concrete needed for slabs (including odd shapes) 

Rule of thumb: add 1/4" to the thickness of your slab for your slab concrete 

budget. This assumes you have the job evenly graded to the right depth, and the 

grade is well compacted. 

If you check your grade and one spot is 4", some spots are 4.5" to 5"-the best 

solution for both the job quality and your concrete budget is to fix the grade. 

Odd shapes: Transform odd shapes into rectangles and odd shapes are suddenly 

easy to figure. 

Figure driveway 14' x 20' and your estimate will be good. Here is why: The 

driveway is 16' at the top and 12' at the bottom. Through the center the width 

averages 14'. 

Calculating the amount of concrete needed for footings: 

Footings will rarely follow the drawing exactly. In rocky soil the footings 

may collapse when big rocks are excavated 

This was supposed to be a 12"*12" footing, but note how the left side of the 

footing has collapsed. Calculate the true width. 

The excavator may have dug too deep, or it may have rained and footings 

needed to be dug out deeper to reach firm soil. So it is important to check a variety 

of spots on your footing and get an average size. Then use the calculator to figure 

the amount of concrete needed. 
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House slabs on grade that are 8" out of grade with a 4" slab also have some 

of the footing above the grade too. 

This 12" x 12" footing needs to be calculated 12" x 16" so the footing is 

figured to go above grade to reach the 4" slab thickness. 

 Estimating concrete steps: 

Steps seem tricky to calculate but are not. If there are three steps leading up 

to a porch: 

 Use the slab calculator to figure the concrete needed for the porch surface. 

 Use the footing calculator to calculate the sides of the porch and the steps 

Here is an example: 

This porch has 9 sq. feet of porch surface, so enter in the slab calculator 4" 

thickness by 3' width by 3' length. This totals .11 cubic yards. 

The porch also has 9 linear feet of 6" step. So enter in the footing calculator, 

6" depth by 12" width (always figure steps with a 12" width) by 9' length. This 

totals .17 cubic yards. 

The total concrete needed for the 3' by 3' porch will be .28 cubic yards. (.11 

+ .17 cubic yards = .28 cubic yards) 

Repeat this for added layers of steps. 

3' x 3' Porch 
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 Calculating the amount of base fill: 

Granite Construction has an excellent base fill calculator on their site. Use 

this to figure how much material you need for the subgrade. Using a Margin of 

Safety: Problems Caused by Underestimating the Amount of Concrete Never try to 

order the exact amount of needed concrete. Include a margin of safety. A perfectly 

placed order of concrete will finish the job with a small amount left over. A 20 

cubic yard order with 1 cubic yard left over is a good order. A 20 cubic yard order 

that comes up cubic yard short is not a good order. 

Extra costs of coming up short of concrete: 

 Overtime for the crew 

 A short load charge from the ready-mix supplier 

 A cold joint can occur (where one pour ended and another pour began) 

Three steps to ordering enough concrete: 

 Use the concrete calculator 

 Figure depths and widths as they have been built on the site, not simply what 
the plans say. 

 Add a margin of safety 

Rule of thumb for margin of safety: 
Table 5.1 Rule of thumb for margin of safety 

 
If your order is Order this much extra 

1-5 cubic yards .5-1 cubic yards extra 

6-10 cubic yards 1 cubic yard extra 

11-20 cubic yards 1-1.5 cubic yards extra 
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It can be upsetting to end up with any extra concrete. You are having to pay 

for this concrete after all. However, realize you are doing your job a service by 

ordering enough concrete - which means you are going to have a little concrete 

left. 

Requesting your ready-mix supplier to visit your site: 

After you have chosen a Ready-Mix Supplier, have a representative come to 

your site to give his/her opinion on the quantity required. Compare the figure with 

what you came up with. Discuss any variances with the supplier. 
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CHAPTER  6 

CONSTRUCTION MATERIALS USED 

CEMENT:  

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. If cement 
is more than three months old then it should be tested for its strength before being 
taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 
different grades the classification is mainly based on the compressive strength of 
cement-sand mortar cubes of face area 50 cm. The grades are 

 33 grades 

 43 grades 

 53 grades 

In this construction 53 grade of cement is using because of quick gaining of 
strength. 

 6.2 READY MIX CONCRETE (RMC): 

  In the site RMC (ready mix concrete) M25 grade having cement, sand, 
coarse aggregates were used and the slump of concrete is 110mm maintained to 
pump the concrete at required heights by using the pneumatic pumps & Boom 
place etc. The concrete admixtures like plasticizers are used to maintain the 
workability of concrete & slump. 

Table 6.1 Ready mix concrete (slump range) 

S No Types of Concrete Slump Grade of concrete 

1 Concrete For slabs  110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 



36 
 
 

6.3 REINFORCEMENT: 

  Steel reinforcements are used generally, in the form of bars of circular cross 
section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 
mm(stirrups), 10 mm, 12 mm, 16 mm. 20 mm.25mm. 

TERMINOLOGY USED IN REINFORCEMENT: 

 6.3.1 BAR-BENDING-SCHEDULE: 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in 
advance before cutting and bending of rebar. This schedule contains all details of 
size, shape and dimension of rebar's to be cut. It is used to measure the quantity of 
steel for total construction  

6.3.2 STIRRUPS: 

Stirrups are provided to hold the main reinforcement rebars together in an 
RCC structure. Stirrups are placed at proper intervals to beams and columns to 
prevent them from buckling. 

 

Fig6.1 Stirrups 
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6.3.4 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to 
outside. These are divided blocks between reinforcement and Shuttering. 

Table 6.2 Cover Blocks 
 
Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 

 

 

Fig6.2 Cover Blocks 
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CHAPTER 7 

TOOLS USED IN CONSTRUCTION 

 7.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for 
gathering and spreading mortar, and for rough cutting some kind of brick. 
Available in a wide range of shapes, sizes and thickness of steel with the length of 
blade from 230 mm to 330 mm. A variety of smaller trowel are used repairing old 
mortar joints and scraping off excess mortar. 

 

Fig 7.1 Trowel 

7.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is 
recommended. It is recommended that to use a nylon or Dacron line, stretched 
between two corners of the wall. A mason's line will help to build walls without 
bulges or hollows. 

7.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 
90 degrees then than wall is fit and allow to further construction if not 90 degrees 
then that wall is not fit. We should make changes. Usually 24"inches square are 
used for walls. And 12 inches square used for doors and windows. 
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7.4 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly 
vertical or not. If plumb bob touches the wall exactly then construction is ok. It is 
exactly vertical otherwise correction must be done. 

 

Fig7.2 Plumb Bob 

7.5 MEASURING TAPES AND RULES:  

Folding box wood or plastic rules tend to get broken easily and have been 
largely replaced by steel tapes. These also have a limited life as they tend to get 
full of grit and do not fully retract. 

  

7.6 SHUTTERING PLATES: 

These plates are present top of the formwork and arranged in a continuous 
manner. Load will be received by these plates and transverse to the 2/3 and 3/4 
Runners Normally these plates are off two types, they are wooden and steel plates 
and these two types are used based on the load and how much load it needs to 
transverse. Wooden plates are cheaper than steel plates. 
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Fig 7.3 Shutter Plates 

 

7.7 PROP JACKS: 

The props used for steel and wooden formwork are specially made to adjust 
the height of the prop as per the requirement. These props can be used to 
accommodate the variation in the height of beams, Slabs and all RCC members. It 
is especially used for heavy load bearing capacity. It is very simple in operation, 
time and labor saving. They are using two types of prop jacks 3m and 4m. 
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Fig 7.4 Prop Jacks 

7.8 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by 
the means of a tower crane. They have a bottom opening to allow concrete to flow 
out of the bucket when in-place. Its capacity is 0.33m3.  

 

Fig 7.5 Concrete Bucket 
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CHAPTER 8 

QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

 

8.1 CEMENT CONSISTENCY TEST: 

It is consistency which will permit a vicat plunger having 10 mm diameter 
and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 
Then only it is useful in construction. 

8.2 INITIAL & FINAL SETTING TIME: 

Initial Setting Time means time period between water adding to the cement 
and cement starts losing its plasticity. And Final Setting Time means time period 
between the moment the water is added to the cement to the time at which paste 
has completely lost its plasticity. 

Table 8.1 Approximate setting time of various types of cement 

 

 

Type Initial setting time Final setting Time

 

         OPC         30 min           10 hrs. 

       Rapid Hardening         5 min           30 min 

       Quick setting         1 hr.           10 hrs. 

      High alumina         2 hrs.            6 hrs. 
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OPC: 

Most common cement used in general concrete constructions. It is used in 
reinforced concrete buildings, bridges, pavements & where the soil conditions are 
normal. 

8.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Compressive strength is the maximum compressive stress that, under a 
gradually applied load, a solid material can sustain without fracture. In MIS, M20, 
M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm². 

Table 8.2 compressive strength of concrete cube 

Fig 8.1 Foundation 

 Quantity of Concrete in work(m)  No. of Samples 

1-5 1 

6-15 2 

16-30  3 

31-50  4  

>51 4+1 addition sample for each 
additional of 50 m3 
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CHAPTER 9 

PLANS AND DETAILS 

ELEVATION: 

Fig 9.1 Elevation 
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PLAN: 

 

Fig 9.2 Plan 
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CHAPTER 10 

CALCULATIONS 

Fig 10.1 Rough Calculations 
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CONCLUSIONS 

1. To read and understand schematic diagrams along with how to communicate 
that with the workers. 

2. We observed about the site work of R.C.C Overhead tank.  
3. We gained knowledge about the various division of works like beams, 

 
4. We observed about the estimation of steel and concrete of a structure. 
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1.Introduction: 

1.1 About the company, Mission, Objectives 

Fortuna Constructions (india) Private Limited is a Private incorporated on 10 October 2006. 
It is classified as Non-govt company and is registered at Registrar of Companies, Bangalore. 
Its authorized share capital is Rs. 1,000,000 and its paid up capital is Rs. 1,000,000. It is 
involved in Real estate activities with own or leased property. [This class includes buying, 
selling, renting and operating of self-owned or leased real estate such as apartment building 
and dwellings, non-residential buildings, developing and subdividing real estate into lots etc. 
Also included are development and sale of land and cemetery lots, operating of apartment 
hotels and residential mobile home sites. (Development on own account involving 
construction is classified in class 4520).] 
 
Fortuna Constructions (india) Private Limited's Annual General Meeting (AGM) was last held 
on 01 September 2017 and as per records from Ministry of Corporate Affairs (MCA), its 
balance sheet was last filed on 31 March 2017. 
 
Directors of Fortuna Constructions (india) Private Limited are Padmaiah Vuppu and 
Sirimanasa Vuppu. 

Mission 

Cost effective construction of Appartments and Buildings and its satisfactory maintenance. 

Objectives 

 To undertake construction of buildings for the housing to the peoples. 
 Real estate activities with own or leased property. 
 This class includes buying, selling, renting and operating of self-owned or leased real 

estate such as apartment building and dwellings, non-residential buildings, developing 
and subdividing real estate into lots etc. 

 Also included are development and sale of land and cemetery lots, operating of 
apartment hotels and residential mobile home sites.(Development on own account 
involving construction is classified in class 4520). 
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1.2.Site location: 

Here there is a Construction of Residential Apartments of Fortuna White Wings, 
Talacauvery Layout, Virabhadra Nagar, Basavanagara, Bengaluru, Karnataka 560037. 
Under the guidance of project manager, of Fortuna Constructions India Pvt Ltd., had 
completed internship for the period from 07-05-2019 to 02-06-2019.  
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                                                     Plan of the building 

 

2BHK plan 
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                                                                   3BHK plan 
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No of bars requirement plan 
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2. STEPS INVOLVED IN BUILDING CONSTRUCTION: 

2.1 Site clearance: - 

The process of site clearance is generally undertaken as part of enablingworks, carried out to 
prepare a site for construction. It involves the clearing the site to allow other remedial, treatment 
or demolition works to take place before the actual construction works can begin. 

It involves clearing a site of any machinery or equipment, unwanted surplus materials, 
rubbish, and so on. Site clearance may also involve clearing away vegetation and surface soil, 
and levelling and preparing the ground for the planned constructionworks. Care should be 
taken to ensure that there are the correct approvals in place, particularly for trees which may 
be protected. 

A site waste management plan (SWMP) may be prepared before site clearance begins. This 
describes how materials will be managed efficiently and disposed of legally, explaining how 
the re-use and recycling of materials will be maximised. All types of waste present on 
the site must be removed safely and efficiently. If there is any contaminated waste or 
potentially hazardous substances (such as asbestos), professional disposal experts must be 
consulted to safely handle them.  
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2.2. Site Surveying and Layout: 

Site surveys are detailed studies carried out to supplement and verify site 
information provided by the client and site appraisals carried out by the consultant team. 
They may begin with a simple walkover survey, and then progress to more detailed surveys 
focusing on specific issues. 

Site surveys might be carried out by members of the consultant team if they have the 
required skills, or might be commissioned from specialists. The consultant team should assess 
what surveys are required (generally after initial feasibility studies have been carried out), 
and request approval from the client to commission those surveys or carry them out 
themselves 

Site layout plan are prepared by contractors as part of their mobilisation activities 
before workon site commences.They are a crucial part of construction management, 
as sites can be very complex placesinvolving the co-ordination and movement of large 
quantities of materials as well as high-value products, plant and people. Effectively and 
accurately laying out a site can help ensure that the works are undertaken efficiently and 
safely. 

                    

Site layout planning involves four basic processes: 

 Identifying the site facilities that will be required. 
 Determining the sizes, and other constraints of those facilities. 
 Establishing the inter-relationships between the facilities. 
 Optimising the layout of the facilities on the site 
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2.3. Excavation: 

Excavation is the process of moving earth, rock or other materials with tools, equipment or 
explosives.Excavation has a number of important applications including exploration, 
environmental restoration, mining andconstruction. Among these, construction is one of the 
most common applications for excavation. Excavation is used in construction to create 
building foundations, reservoirs and roads. Some of the different processes used in 
excavation include trenching, digging, dredging and site development. Each of these 
processes requires unique techniques, tools and machinery to get the job done right. The 
processes used will depend upon the structure that will result from the construction process. 
 

           
 
How does the process work? 
Before the excavation process can begin, the site must be carefully examined to make sure 
that the natural habitat and artifacts surrounding it are persevered throughout excavation. 
Next, the plans for the size and depth of the site are made and the excavation company makes 
draw
important steps have been taken, the excavation work can begin.  
The entire excavation process includes: 

 setting out corner benchmarks 
 surveying ground and top levels 
 excavation to the approved depth 
 dressing the loose soil 
 making up to cut off level 
 the construction of dewatering wells and interconnecting trenches 
 making boundaries of the building 
 the construction of protection bunds and drains. 
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2.4. Foundation: 

A foundation is a lower portion of building structure that transfers its gravity loads to the 
earth. A tall building must have a strong foundation if it is to stand for a long time. 

To make a foundation, we normally dig a trench in the ground, digging deeper and deeper 
until we come to subsoil, which is more solid than the topsoil that is used to grow plants and 
crops. When the trench is deep enough, we fill it with any strong, hard material we can find. 
Sometimes we pour in concrete into the trench, which we strengthen even more by first 
putting long thin round pieces of steel into the trench. When the concrete dries, the steel acts 
like the bones in our body to tie the foundation together. We call this reinforced concrete. 

Once the foundation has been packed down tightly, or dried hard, we can begin to build the 
building superstructure. 

Generally, in high rise buildings three types of footings are provided: 
         

                                   

 
               Isolated footing                                                Combined footing 
 
 

                
 
                                                Raft footing 
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2.5. Concreting: 
 
After shuttering and scaffolding concreting should be done. 
 

 
 

 Concreting mixer 
 Lifting equipment 
 Concrete vibrators 
 

During concreting work following instructions should be followed 
 

 There should be proper compaction of poured concrete. 
 There should be spacers to provide cover to reinforcement. 
 There should be proper curing of concrete construction. 

 
2.6. Wall construction: 
 

Methods for constructing walls for buildings. Walls are constructed in different forms and of 
various materials to serve severalfunctions. Exterior walls protect the building interior fromex
ternal environmental effects such as heat and cold, sunlight,ultraviolet radiation, rain and sno
wand sound, while containing desirable interior environmental conditions. Walls are alsodesi
gned to provide resistance to passage of fire for some defined period of time, such as a 
onehour wall Walls often,contain doors and windows, which provide for controlled passage 
of environmental factors and people through the wall line. 

Walls are designed to be strong enough to safely resist the horizontal and vertical forcesimpo
sed upon them, as defined bybuilding codes. Such loads include wind forces, selfweight, poss
ibly the weights of walls and floors from above, the effects expansion and contraction as gene
rated by temperature and humidity variations as well as by certain impact, and the wearand te
ar of interior occupancy. 
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2.7. Beams and Columns: 
 
In framed structures , fixed type beams are constructed. In such type of beams proper 
reinforcement should be done for positive as well as negative bending moment. In such type 
of structure short columns are constructed with minimum eccentricity. In square or 
rectangular shaped 
should not more than as per code I.S.456-2000. 
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2.8. Slab: 
Generally, slabs are of two types. They are :- 

 One-way slab 
In one-way slab load transfer only in one direction. For one-way slab, reinforcement 
calculated is provided only in shorter direction and in other distribution, steel is 
provided. 

 
 Two-way slab 

In two-way slab load transfer, occurs in both the direction. For two-way slab, aspect 
ratio should be less than 2. In two-way slab reinforcement is provided in both shorter 
and longer direction and at the supports negative reinforcement is also provided. 
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3. MATERIALS AND EQUIPMENTS 

3.1 MATERIALS: 

At the construction site the following materials are used 

3.1.1 Cement: 

The function of cement is to combine with water and to form cement paste. This Paste first 
sets i.e.it becomes firms and then hardens due to chemical reaction, called hydration, between 
the cement and water. On setting & hardening, the cement binds the aggregate together in a 
stone like hard mass & thus provides Strength, durability and water-tighten to the concrete. 
Quality of cement is based on grade of cement. The grades of cement are as follows 

 33 Grades 

 43 Grades 

 53 Grades 

 At the site, Portland cement of 53 grades was used. 

 The initial setting time of cement=30 minutes(1/2hr) 

 The final setting time of cement=10hrs. 

3.1.2 Aggregate: 

Aggregates are small pieces of broken stones in irregular size and shapes. 

Neat cement is rarely used in construction works since it is liable to shrink too 

Much and becomes cracks on setting. Moreover, it will be costly to use neat cement in 
construction work. Therefore, cement is mixed with some inert strong and durable hard 
materials. 

They also reduce the cost of concrete because they are comparative much cheaper as cement. 

Types of aggregates: 

 Fine aggregate 
 Coarse aggregate 

Fine aggregate (Msand): 

The aggregate, which pass through 4.75mm, I.S. sieve and entirely retain on 75-micron (0.75) 
I.S. sieve is known as fine aggregate. 

 Manufactured sand (M-Sand) is a substitute of river sand for concrete construction 
. Manufactured sand is produced from hard granite stone by crushing. The 
crushed sand is of cubical shape with grounded edges, washed and graded to as a 
construction material. The size of manufactured sand (M-Sand) is less than 4.75mm.  
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Functions of fine aggregate: 

The function of using fine aggregate in a concrete mix is to fill up the voids existing in a 
coarse aggregate and to obtain a dense and strong concrete with less quality of cement and 
increase the workability of the concrete mix. 

Coarse aggregate: 

The aggregate, which passes through 75mm, I.S. sieve and entirely retain on 4.75 I.S. sieve is 
known as coarse aggregate. 

At construction site aggregate used are as follows: 

Coarse aggregate of 20mm size. 

Coarse aggregate of 12.5mm size (as per concrete mix design). 

Fine aggregate in form of coarse sand. 

 

 

3.1.3.Admixtures: 

Admixtures is defined as a material , other than cement, water and aggregates, that is used as 
ingredient of concrete and is added to the batch immediately before or during mixing. 
Additive is a material which is added at the time of grinding cement clinker at the cement 
factory. 

These days concrete is being used for wide varieties of purposes to make it suitable in 
different conditions. In these conditions ordinary concrete may fail to exhibit the required 
quality performance or durability. In such cases, admixture is used to modify the properties of 
ordinary concrete so as to make it more suitable for any situation. 

Types of admixtures are as follows: 

Plasticizers, superplasticizers, retarders and retarders plasticizers, accelerators and 
accelerators plasticizers, air entraining admixtures, pozzolanic or mineral admixtures, damp-
proofing and water proofing admixtures, gas forming admixtures, air detraining admixtures, 
workability admixtures, etc.,    
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3.1.4.Reinforcement: 

The material that develops a good bond with concrete in order to increase its strength is 
called reinforcement. Steel bars are highly strong in tension, shear, bending moment, torsion 
and compression. 

 

 

Function of reinforcement: 

Reinforcement working as a tension member because concrete is strong in compression and 
week in tension so reinforcement resist the tensile stresses in the concrete members. At site 
contractor using the high strength steel bars and T.M.T(Thermo Mechanically Treated) bars 
of diameter 8mm, 10mm, 16mm &32mm as per requirement of design. 

At construction site 8mm, 10mm, 16mm, &32mm (T.M.T) reinforcement bars were being 
used. 

The bars were of grade Fe415 for 8mm and Fe500 for other diameter bars. 

The bars were of brand TATA TISCON. 

The main reason of using steel bars in RCC is that, the coefficient of thermal expansion of 
steel bars and concrete is of approximately equal value. 
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3.2. Equipments: 

3.2.1. Concrete mixer: 

A concrete mixer (often colloquially called a cement mixer) is a device that homogeneously 
combines cement, aggregate such as sand or gravel, and water to form concrete. A typical 
concrete mixer uses a revolving drum to mix the components. For smaller volume works, 
portable concrete mixers are often used so that the concrete can be made at the construction 
site, giving the workers ample time to use the concrete before it hardens. An alternative to a 
machine is mixing concrete by hand. This is usually done in a wheelbarrow; however, several 
companies have recently begun to sell modified tarps for this purpose. 

                         

 

3.2.2. Tower hoist: 

A hoist is a device used for lifting or lowering a load by means of a drum or lift-wheel around 
which rope or chain wraps. It may be manually operated, electrically or pneumatically driven 
and may use chain, fibre or wire rope as its lifting medium. The most familiar form is 
an elevator, the car of which is raised and lowered by a hoist mechanism. Most hoists couple 
to their loads using a liftinghook. 
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3.2.3 Wheelbarrow: 

A wheelbarrow is a small hand-propelled vehicle, usually with just one wheel, designed to be 
pushed and guided by a single person using two handles at the rear, or by a sail to push the 
ancient wheelbarrow by wind.  

The wheelbarrow is designed to distribute the weight of its load between the wheel and the 
operator, so enabling the convenient carriage of heavier and bulkier loads than would be 
possible were the weight carried entirely by the operator. As such it is a second-class lever. 
Traditional Chinese wheelbarrows, however, had a central wheel supporting the whole load. 
Use of wheelbarrows is common in the construction industry  

                        

3.2.4 Vibrator: 

A concrete vibrator is a construction tool used typically on concrete pouring surfaces. These 
machines are assortment of attachments are designed for multiple applications built by a 
variety of manufacturers. The vibrators are used to ensure that the pour is free air bubbles. 
This is so that the concrete remains strong and having smooth finish even after removal of 
form work. 
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4. Estimation: 

4.1. Introduction: 

For all engineering works it is required to know beforehand the probable cost of construction 
known as the estimated cost. If the estimated cost is greater than the money available, then 
attempts are made to reduce the cost by reducing the work or by changing the specifications. 

From this the importance of estimate for engineer may be understood. In preparing an 
estimate, the quantities of different item of a work are calculated by simple mensuration 
method and from these quantities cost is calculated. 

The calculations mainly consists of length x breadth x height or length x breadth or length x 
height. In preparing an estimate one has to go into details of each item, small or big , nothing 

go deep into details. 

Accuracy in estimate is very important, if estimate is exceeded it becomes a very difficult 
problem for engineers to explain, to account for and arrange for the additional money. 
Inaccuracy in preparing estimate, omission of items, changes in design, improper rates, etc., 
are the reasons for exceeding the estimate, though increase in rates of estimate. 

4.2. Methods of estimating: 

4.2.1. Preliminary Or Approximate Or Rough Estimate: 

This is an approximate estimate to find out an approximate cost in a short time and thus 
enables the authority concerned to consider the financial aspect of the scheme, for according 
sanction to the same. Such an estimate is framed after knowing the rate of similar works and 
from practical knowledge in various ways for various types of works such as: 

1. Plinth area or square-meter method, 
2. Cubic rate or cubic meter method, 
3. Service until or until rate method, 
4. Bay method, 
5. Approximate quantities with bill method, 
6. Cost comparison method, 
7. The cost of materials and labour 
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4.2.2. Detailed Estimates: 

This includes the detailed particulars for the quantities, rates, and costs of all the items 
involved for satisfactory completion of a project. 

Quantities of all items of work are calculated from their respective dimensions on the 
drawings on a measurement sheet. Multiplying these quantities by their respective rates in a 
separate sheet, the cost of all items of work are worked pout individually and then 
summarised, i.e abstracted (which is the detailed actual estimated cost of work). All other 
expenses required for satisfactory completion of the project are added to the above cost to 
frame the total of a detailed estimate. 

A detailed estimate is accompanied by 

1. Report 
2. Specifications 
3. Detailed drawings showing plans, different sections, Key or Index plan etc. 
4. Design data and calculations 
5. The basis of rates adopted in the estimate. 

Such a detailed estimate is prepared for technical sanction, administrative approval and also 
for the execution of a contract with the contractor. 

4.2.3. Quantity Estimates Or Quantity Survey: 

This is a complete estimate or list of quantities for all items of work required to complete the 
concerned project. The quantity of each individual item of work is worked out from 
respective dimensions on the drawing of the structure. To find the cost of an item its quantity 
is multiplied by the rate per unit for that item. The purpose of the bill of quantities is to 
provide a complete list of quantities necessary for the completion of any engineering project 
and when priced gives the estimated cost of the project. 

4.2.4. Approximate Estimate: 
An approximate estimate is an approximate or rough estimate prepared to obtain an 
approximate cost in a short time. For certain purposes the use of such methods is justified. 

 
4.3. Estimation of Building: 
Estimation is an art to calculate the quantities and cost of different materials used in a 
building before its construction. Building estimate is of two types one is known as Rough 
Cost Estimate. This estimate will not describe the exact cost of the building, but it can give 
you the approximate cost value of the building that will assist sufficiently in managing money 
for the building. Rough Cost Estimate is conducted in different ways for different kind of 
buildings.An estimate is done for any project before commencing about its fruitfulness and 
cost that will be expended on it. Rough Cost Estimate is conducted in different manners for 
different types of projects. Another famous method of building estimation is Detailed Cost 
Estimate. In this method of estimation of building, each item of the project is determined and 
multiplied by its unit of Rate to acquire the cost. Every type of cost is involved in Detailed 
Estimate. Therefore, it is considered a better estimation method. 
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4.4.Technical Terms used in Building Estimation: 
Different Technical terms are used for making building estimate. Few important technical 
terms are described below. 

4.4.1. Plinth Area: 
Plinth Area is the constructed area over the floor surface. It also includes the area of the 
veranda and other passages that have a roof over them. Plinth Area is measured up to outer 
edges of the walls. 

4.4.2. Floor Area: 
Floor Area includes the internal area of all the rooms. Rooms include kitchen, bathroom, 
and stair room. It does not include area encapsulated by walls. 
 
4.4.3. Carpet Area: 
Carpet Area refers to the area of residential rooms. It does not include areas of the kitchen, 
bathroom, and stair room. 

4.4.4. Market Rate: 
Market Rate is the per unit rate of different objects available in the market. It also Includes 
conveyance charges, wastage charges, and taxes imposed over objects. 

4.4.5. Schedule of Rates: 
Engineering departments prepare rates according to the market rates for the payments that are 
known as Schedule of Rates. It includes rates of cement, sand, gravel, and steel bars, etc. 
However, It also shows rates of labour or material as well. Rates of labour are known as 
Labour Rates. Rates of labour along with material are known as Composite Rates and shortly 
known as CSR. Schedule of Rates is regularly issued observing the rates fluctuation in the 
market. It is issued at the start of each year that will be practicable for at least 3 months. 
Which is known as Market Rates Schedule that is uploaded on the Internet and shortly known 
as MRS. 

4.4.6. Premium: 
Rates are subjected to increase even after the issuance of the Schedule of Rates that is why 
additional rates are decided during the agreement with the contractor. That is known as 
Premium. 

4.4.7. Rebate: 
Rebate is also subjected to decrease even after issuance of the Schedule of Rates. Decreased 
rates are decided during agreement with the contractor that is known as Rebate. 

4.4.8. Contingencies: 
Estimates will incorporate some items that are not listed with particular headings. 3 to 5%, of 
the overall budget, is reserved for encapsulating the cost of these items that are known as 
Contingencies Charges. 
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4.4.9. Petty Items: 
There are certain items which cannot be determined exactly during the preparation of 
estimates. These Items are known as Petty Items. 

4.4.10. Bill of Quantity: 
Bill of Quantity is the statement of the items of work. This statement will include item names 
along with the description of work and quantity of work. However, empty cells are left for 
related rates and amounts that is submitted by the contractor as B.O.Q. This statement will be 
known as Abstract of Cost once rates and amounts are filled in. 

4.4.11. Capital Cost: 
Capital Cost is the overall cost paid out over the project. It includes construction 
cost, survey cost, design and supervision cost, water supply cost, sanitary cost, electrification 
cost, gasification cost, and plot price cost, etc. 

4.4.12. Prime Cost: 
The amount is reserved during the preparation of the estimates that will be expended over the 
certain things with the approval of owner or project manager or site engineer. It may include 
pay out over fittings of doors and windows, water supply, sanitary, and electrics fittings, etc. 
This amount is known as Prime Cost. 

4.4.13. Provisional Sum: 
An amount is reserved during the preparation of the estimates expended over items that are 
not determined. This amount is known as Provisional Sum such as the cost of installation of 
telephone, or gas, or Internet and installation of air conditioners, or lifts, etc. 

4.4.14. Work Charge Establishment: 
Staff is enlisted during the construction of the project on the temporary basis that is known as 
Work Charge Establishment. This staff includes secretaries, mates and security guards, etc. 
They are enlisted for a short time. 1.5 to 2% of the overall cost is reserved for payment of 
their salaries or wedges. 

4.4.15. T. and P. Charges: 
1 to 1.5% of the overall cost is reserved for tools and giants during the preparation of the 
estimates which is known as T. and P. Charges. Here, T stands for Tools and P. stands for 
Plants. 
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4.5. Methods of Estimation of Building: 
Estimation of a building can be done by differen
methods of estimation of building. 

4.5.1. Long wall  Short wall Method: 
In Long wall  Short wall method of estimation, the external wall along the length of the 
room is intended to be Longwall while the wall perpendicular to the long wall is stated to be 
a Shortwall. 
To get the length of the long wall or short wall, calculate first the centre line lengths of the 
particular wall. Then the length of the long wall, (out to out) may be measured after adding 
half breadth at each end to its centre line length. 

Thus, the length of short wall measured into in and may be found by deducting half breadth 
from its centre line length at each end. The length of the short wall usually increases from 
earthwork to brickwork in superstructure while the long wall decreases. These lengths are 
then multiplied by depth and breadth to get quantities. 

In short wall and long wall method, the wall along the length of the room is considered to be 
a long wall, while the wall perpendicular to a long wall is known to be a short wall. 

4.5.2. Centre Line Method: 
In Centre Line method of estimation, measurements of the wall are taken up-to centre. 
Internal measurements are generally taken. The thickness of half wall from one side and 
thickness of half wall from another side in internal measurements are added in order to 
determine the length of Centre Line of room walls. 

If all of the steps are symmetrical in cross-section of the wall, then the total length of the 
Centre  Line will be uniform for all items of the wall. If these steps are not symmetrical, then 
the length will be determined separately for each step. 

Despite, if the design of walls is same throughout in building then it is quite easy to find the 
length of Centre Line. Centre Line method is employed easily in circular and polygonal 
shaped buildings. Despite, this method is also suitable to use in small buildings with few 
rooms. 

4.6. Data required for RCC Rate Analysis: 

4.6.1. Estimation of materials: 

Material estimation include sand, cement, coarse aggregate and steel for a particular mix 

design. Let us consider a mix design of 1:1.5:3 for our estimation practice. The dry volume of 

total materials required is considered as 1.54 times the wet volume of concrete, due to voids 

present in sand and aggregates in dry stage. Therefore, for our calculation, we will consider 

the total volume of materials required as 1.54 m3 for 1 m3 of wet concrete. 

 



23 
 

a) Bags of cement required: 

Volume of cement required for 1m3 of Concrete = 

=0.28 m3 

Then number of bags of cement (volume of one bag of cement = 0.0347 m3) 

= = 8.07 bags of cement. 

b) Volume of Sand required: 

Volume of sand required =  = 0.42 m3 of sand. 

 
c) Volume of Coarse Aggregate Required: 

Volume of Coarse Aggregate = = 0.84 m3 of coarse aggregates. 

 
d) Estimation of Reinforced Steel: 

Quantity of steel required depends on components of structure, i.e. slabs, beams, columns, 

foundations, roads etc. To estimate the steel required, there are two methods. First method is, 

when we have the drawing available, we can calculate the total weight of steel required 

divided by total volume of concrete for different components. This will give us the weight of 

reinforcement steel per cubic meter of concrete. Second method is assuming the percentage 

of reinforcement for different components. Following are the percentage of reinforcement 

steel generally required per different components. Its values can vary from structure to 

structure, and can be assumed from past experiences of similar structure. 

o For slabs = 1.0 % of concrete volume. 

o For Beam = 2 % concrete volume. 

o For column = 2.5 % of concrete volume. 

o For RCC Roads, 0.6% concrete volume. 

Lets take example of RCC Column, where reinforcement required is 2.5% of concrete 

volume, weight of steel required will be: 

=196.25 kg. 
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4.6.2. Labour Requirement for 1m3 of RCC: 

Labours required are presented in terms of days required by particular labour to complete its 

work for the given quantity of concrete. Following are the various labours required: 

a) Mason: As per Standard Schedule of Rates and Analysis of Rates, One mason is required 

for 0.37 days. 

b) Labours: One Unskilled labours required for 3.5 days. 

c) Water carrier: One water carrier required for 1.39 days. 

d) Bar Bender: Bar bender requirement depends on weight of reinforcement. Lets consider 

one bar bender required for 100 kg of steel as for 1 day. 

e) Mixer Operator: One mixer operator required for 0.0714 days. 

f) Vibrator Operator: One vibrator operator required for 0.0714 days. 

4.6.3. Equipments and sundries: 
Equipment and other charges, such as water charges, miscellaneous items, tools and tackles 

etc can be assumed as some percentage of total cost of materials and labours. Lets say it as 

7.5%. 

4.6.4.  Profit: 

o place, organization to organization and work to work. 

It varies from 10  20%. For our case lets assume it as 15% of total cost of materials, labours 

and equipment. 

We have calculated the quantity of every item in above 1  3 steps. For rate analysis of RCC, 

we need to multiply each quantity with their rates to get the amount for every item of work. 

Rates vary from place to place and time to time. It is advisable to assume local rates or 

standard rates of the place. 

The sum total of all the four items above will give the rate or cost for 1m3 of concrete. 
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5. AT THE SITE 

5.1 Pile work: 

First, clean the entire site. Pile marking and diagonal checking as per drawings. Checking the 
alignment of augers at the time of curving. Check the reinforcement of piles as per drawings. 

                                     

Check the bulbs(2.5D).2 bulbs for main piles & 1 for dummies. Firstly, arrange the dry 
cement concrete (M20-1:1 ½:3) for 6 to 10 piles. Start mixing the wet concrete before 
dewatering. Next, dump the wet concrete up to ground level with successive vibrations by 
using pin vibrator. All piles should maintain same level. Use 20mm material at the top of 
concrete to provide grip for next layer. 

The mat is made of concrete which is an aggregate of small rocks and cement. This mixture 
has to be supported by a framework to avoid sagging and fracture while setting. This process 
is known as shuttering and reinforcing. The materials used are long twisted steel bars 
between the piles held in shape by thinner tie wires. Once this steel mat is laid, timber is 
attached around the perimeter to contain the wet concrete mixture. Once poured, (usually as a 
series of small loads), the concrete is stirred to remove any air pockets that might weaken the 
structure when set. The concrete undergoes a chemical change as it hardens and this produces 
a lot of heat. Sometimes, if the mass of concrete is very large, pipes 
carrying refrigerant coolant are used in the mass to assist the setting process to prevent the 
concrete from cracking. 

 

 

 



26 
 

 

5.2 plinth beam: 

Plinth beam is a reinforced concrete beam constructed between the wall and its foundation. 
Plinth beam is provided to prevent the extension or propagation of cracks from the foundation 
into the wall above when the foundation suffers from settlement. Plinth beams distributes the 
load of the wall over the foundation evenly. 

 It is mandatory to provide plinth beam in areas that prone to earthquake. 

 Construction of plinth beam above the natural ground is another application of this 

type of beam. 

Strength of plinth beam concrete shall not be smaller than 20MPa. If concrete is 

mixed manually, then an extra of 20% cement need to be added to the mixture. 

Clean the top of all pieces & level the ground for PCC for pilecap. Use PCC (1:4:8) 

levelling, measurements, Beam sizes, room measurements). Check the orientation of 

the column & position of columns. Give the supports for reinforcement of columns 

with plumb. Use pin vibrator for beams & footings. 

 

 

Pile cap 

Use 20mm metal near column joints for gripping. Footing must be aligned centre to at any 

case. 
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5.3 columns: 

Check the starters marking & castes per drawings. Use the oil for column boxes to provide 

smooth finish & easy Removal. Check the tightening of bolts. Check the column heights as 

per drawings. Give the supports for column boxes & check plumb. Put pin vibrator for every 

1m height. Use foam sheet for column box joints. Boxes are remove done day after casting 

the concrete. Check curing 21 days. 

 

For the purpose of wind or earthquake engineering, columns may be designed to resist lateral 

forces. Other compression members are often termed "columns" because of the similar stress 

conditions. Columns are frequently used to support beams or arches on which the upper parts 

of walls or ceilings rest. In architecture, "column" refers to such a structural element that also 

has certain proportional and decorative features. A column might also be a decorative 

element not needed for structural purposes; many columns are "engaged", that is to say form 

part of a wall. 
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5.4 Slab: 

       Check the column heights. Check details of beam sizes & reinforcement details etc. 

Check the beam bottom alignment, position & room measurements. Check the centering box 

shapes. Check the supports, sides etc, & apply oil to for centering boards. Check the total slab 

level.    

         Inform the electrician before 2 days for conduits fixing. Check the electrical work 

thickness measurement on four corners. Use pin vibrator for slab & beams. Put dummy bricks 

at N-E corner for rainwater pipe. Use dry cement mortar near RCC joints.  
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5.5 Brickwork: 

First, check the cleaning of total flat. Check the hacking for RCC work (like columns, slabs, 

etc.) Give the marking of one-layer brickwork as per drawing. Check the size & shape of 

bricks. Bricks should be used only after thoroughly watered. Mason must maintain ½ gap 

between bricks joints (finger gap). Check the brick joints (finger gap). Check the brick joints 

(give alternate joints such as English bond). Fill the gap with cement mortar. Cement mortar 

struct 1m height per day. Use lintel on 

requirement with 1 ½ thick. Apply the cement slurry to brickwork & RCC joints. 

             Use the Z clamps for doors & windows with the fixing of screws. Left some gap for 

all corners. Cover the main door bottom frame with gunny bags to protect it from manual 

errors. Maintain the floor level under the doors. 
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6. CONCLUSION: 

During the internship period at FORTUNA CONSTRUCTIONS INDIA PVT LTD., at 

Bangalore , Karnataka. The following are the activities have been observed during the work. 

i. Column casting 

ii. Reinforcement for slab and beams 

iii. Slab concreting 

iv. Wall construction  
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v. Reinforcement for sl 
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1.Introduction: 

1.1 About the company,vision, Objectives 
Cybercity builders & developers Private limited is one of the most trusted realty brands  in 
hyderabad. all our projects be it rainbow vistas, urban landmarks or high rises, we have lived up 
to our promise of improving your living and working spaces. 

Cybercity was founded in 2005 with the idea of offering contemporary housing solutions to 
modern indian families, and more specifically, the upwardly mobile software professionals looking 
for their first residence. bringing together world class construction technologies such as MIVAN , 
cybercity has delivered more than 6.5 million square feet of built up area and an additional 
20 million of square feet of built up area under construction  

Today cybercity projects are home to more than 4000 happy families. This number is expected to 
reach 2500 by the end of 2017. brand cyber city has become a name to reckon with in the current 
construction in Hyderabad owing to two prestigious successful projects, rainbow vistas at rock 
garden.   

VISION 

To develop and deliver iconic, effective work -spaces and entertainment venues that meet the needs 
of the future. to win the leadership position for ourselves in the real estate business, and go strong 
for decades to come. We aim to develop spaces for generations seeking the joy of living, working 
and celebrating. 

Objectives 
 The objective is to provide world-class homes to the evolving modern indian customer 

particularly from the aspirational tech sectors. 

 It has matured into a dynamic result-oriented and professional company with expertise in 
construction, project management, engineering, marketing and customer relationship 
management. 

 This provides the edge and the perfect impetus to grow in the same way as the high rise 
built by it - reaching up to the skies. 

 Bringing together world class construction technologies such as MIVAN and the expertise 
of a diversely talented engineering and project management team. 

 In short span of time, cybercity has already carved a niche for itself in the modern high rise 
gated community segment in hyderabad and is accredited as one of the most reputed and 
renowned real estate developers in hyderabad.  

SPECIALITIES 

     Constructional - residential & commercial, IT parks,large format retail -malls, mivan 
technology, high rise gated communities, row-houses, row- villas, luxury villas, solar power 
generation distribution, project management ,engineering- technology, sales, marketing. 

 

 

 

 

   



 

 

                                             1.2.Site location: 
 

 
Here is the location of the site that is in moosapet hyderabad telangana , under the guidance of 
MR.PRAVEENKUMAR quality controller , and head office in madhapur, two phases of 
construction of buildings  will be completed, work will be in 3 phase of building construction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

                                                           Plan of the building 

 

 

 

 
                                              

 

 

 

 

 



 

No of bars requirement for a wall 

 

 



 



 

 

 

                                                                                                     

2. STEPS INVOLVED IN BUILDING CONSTRUCTION: 

2.1 Site clearance: - 

   

The process of site clearance is generally undertaken as part of enabled works, carried out to 
prepare a site for construction. It involves clearing the site  to allow other remedial, treatment for 
demolition works  to take place before the actual construction work can begin. 

It involves clearing a site of any machinery or equipment, unwanted surplus materials, rubbish, 
and so on. Site clearance may also involve clearing away vegetation and surface soil, 
and levelling and preparing the ground for the planned construction works. Care should be taken 
to ensure that there is the correct approval in place, particularly for trees which may be protected. 

A site waste management plan (SWMP) may be prepared before site clearance begins. This 
describes how materials will be managed efficiently and disposed of legally, explaining how the 
re-use and recycling  of  materials  will be maximised. All types of  waste present on the site must 
be removed safely and efficiently. If there is any contaminated waste or potentially hazardous 
materials (such as asbestos), professional disposal  experts must be consulted to safely handle 
them.  

 

 

 

 

 



 

 

2.2. Site Surveying and Layout: 
Site surveys are detailed studies carried out to supplement and verify site information  provided 
by the client and site approvals  carried out by the consultant team. They may begin with a 
simple survey, and then progress to a more detailed survey focusing on specific issues. 

Site surveys might be carried out by members of the consultant team  if they have the 
required skills, or might be commissioned from specialists. The consultant team  should assess 
what surveys  are required (generally after initial feasibility study  have been carried out), and 
request approval from the client  to commission those surveyors  or carry them out themselves 

Site layout plans are prepared by contractors as part of their mobilisation activities before work 
on site commences. They are a crucial part of construction management, as sites can be very 
complex places involving the coordination and movement of large quantities of materials as well 
as high-value products, and people. Effectively and accurately laying out a site can help ensure 
that the works are undertaken efficiently and safely. 

 

Site layout planning involves four basic processes: 

 Identifying the site facilities that will be required. 

 Determining the sizes, and other constraints of those facilities.  

 Establishing the inter-relationships between the facilities. 

2.3. Excavation: 

Excavation is the process of moving earth, rock or other materials with tools, equipment or 
explosives. Excavation has a number of important applications including exploration, 
environmental restoration, mining and construction. Among these, construction is one of the most 
common applications for excavation. Excavation is used in construction to create building 
foundations, reservoirs and roads. Some of the different processes used in excavation include 
trenching, digging, dredging and site development. Each of these processes requires unique 



 

techniques, tools and machinery to get the job done right. The processes used will depend upon 
the structure that will result from the construction process. 
 

 
 
How does the process work? 
Before the excavation process can begin, the site must be carefully examined to make sure that the 
natural habitat and artifacts surrounding it are persevered throughout excavation. Next, the plans 
for the size and depth of the site are made and the excavation company makes drawings from them 

the excavation work can begin.  
The entire excavation process includes: 

 setting out corner benchmarks 
 surveying ground and top levels 
 excavation to the approved depth 
 dressing the loose soil 
 making up to cut off level 
 the construction of dewatering wells and interconnecting trenches 
 making boundaries of the building 
 the construction of protection bunds and drains. 

 
 
 
 
 
 
 

 

he concrete dries, the steel acts like the bones in our body to tie the foundation together. We call 
this reinforced concrete. 

Once the foundation has been packed down tightly, or dried hard, we can begin to build  the 
building superstructure. 

Generally, in high rise buildings three types of footings are provided: 
   



 

Combined footing 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

2.5. Wall construction: 

  
Methods for constructing walls for buildings. Walls are constructed in different forms and of       
various materials to serve several functions. Exterior walls protect the building interior from 
external environmental effects such as heat and cold, sunlight,ultraviolet radiation, rain,snow 
and sound, while containing desirable interior environmental conditions. Walls are also 
designed to provide resistance to passage of fire for some defined period of time, such as one 
hour walls ,Walls oftencontain doors and windows, which provide for controlled passage of  envi
ronmental  factors and people through the wall line. 

Walls are designed to be strong enough to safely resist the horizontal and vertical forces 
imposed upon them, as defined bybuilding codes. Such loads include wind forces, selfweight, po
ssibly the weights of walls and floors from above, the effects expansion and contraction as gener
ated by  temperature and humidity variations.the walls shall be of load bearing walls the walls 
can resist the load and transfer the load to the foundation they can resist the loads applied on 
awall , the reinforcement details shall be given by the structural engineer they will be given 
reinforcement detail for every wall , the engineers and workers shall be followed the drawings 
,the dia of bars shall be used as per IS code 456-2000 the bars dia shall be 20mmand 16 mm dia 
bars shall be used stirrups shall be of 8 and 10 mm dia. 

 



 

 
2.6. Beams and Columns: 
 
In framed structures , fixed type beams are constructed. In such type of beams proper 
reinforcement should be done for positive as well as negative bending moment. In such type of 
structure short columns are constructed with minimum eccentricity. In square or rectangular 

be used and spacing should not more 
than as per code I.S.456-2000. 
 

  
 
2.8. Slab: 

Generally, slabs are of two types. They are :- 
 One-way slab 

In one-way slab load transfer only in one direction. For one-way slab, reinforcement calculated is 
provided only in shorter direction and in other distribution, steel is provided. 

 
 Two-way slab 

In two-way slab load transfer, occurs in both the direction. For two-way slab, aspect ratio should 
be less than 2. In two-way slab reinforcement is provided in both shorter and longer 
direction and at the supports negative reinforcement is also provided. 



 

3. MATERIALS AND EQUIPMENTS 

3.1 MATERIALS: 

At the construction site the following materials are used 

3.1.1 Cement: 

The function of cement is to combine with water and to form cement paste. This Paste first sets 
i.e.it becomes firms and then hardens due to chemical reaction, called hydration, between the 
cement and water. On setting & hardening, the cement binds the aggregate together in a stone like 
hard mass & thus provides Strength, durability and water-tighten to the concrete. Quality of cement 
is based on grade of cement. The grades of cement are as follows 

 33 Grades 
 43 Grades 
 53 Grades 
 At the site, Portland cement of 53 grades was used. 
 The initial setting time of cement=30 minutes(1/2hr) 
 The final setting time of cement=10hrs. 

3.1.2 Aggregate: 

Aggregates are small pieces of broken stones in irregular size and shapes. 

Neat cement is rarely used in construction works since it is liable to shrink too 

Much and becomes cracks on setting. Moreover, it will be costly to use neat cement in construction 
work. Therefore, cement is mixed with some inert strong and durable hard materials. 

They also reduce the cost of concrete because they are comparative much cheaper as cement. 

Types of aggregates: 

 Fine aggregate 
 Coarse aggregate 

Fine aggregate (sand): 

The aggregate, which pass through 4.75mm, I.S. sieve and entirely retain on 75-micron (0.75) I.S. 
sieve is known as fine aggregate. 

 

 

 

 



 

Functions of fine aggregate: 

The function of using fine aggregate in a concrete mix is to fill up the voids existing in a coarse 
aggregate and to obtain a dense and strong concrete with less quality of cement and increase the 
workability of the concrete mix. 

Coarse aggregate: 

The aggregate, which passes through 75mm, I.S. sieve and entirely retain on 4.75 I.S. sieve is 
known as coarse aggregate. 

At construction site aggregate used are as follows: 

Coarse aggregate of 20mm size. 

Coarse aggregate of 12.5mm size (as per concrete mix design). 

Fine aggregate in form of coarse sand. 

3.1.3.Admixtures: 

Admixtures is defined as a material , other than cement, water and aggregates, that is used as 
ingredient of concrete and is added to the batch immediately before or during mixing. Additive is 
a material which is added at the time of grinding cement clinker at the cement factory. 

These days concrete is being used for wide varieties of purposes to make it suitable in different 
conditions. In these conditions ordinary concrete may fail to exhibit the required quality 
performance or durability. In such cases, admixture is used to modify the properties of ordinary 
concrete so as to make it more suitable for any situation. 

Types of admixtures are as follows: 

Plasticizers, superplasticizers, retarders and retarders plasticizers, accelerators and accelerators 
plasticizers, air entraining admixtures, pozzolanic or mineral admixtures, damp-proofing and water 
proofing admixtures, gas forming admixtures, air detraining admixtures, workability admixtures, 
etc.,    

 

 
 

 

 

 

 



 

3.1.4. Reinforcement: 

 

The material that develops a good bond with concrete in order to increase its strength is called 
reinforcement. Steel bars are highly strong in tension, shear, bending moment, torsion and 
compression. 

Function of reinforcement: 

Reinforcement working as a tension member because concrete is strong in compression and week 
in tension so reinforcement resist the tensile stresses in the concrete members. At site contractor 
using the high strength steel bars and T.M.T(Thermo Mechanically Treated) bars of diameter 
8mm, 10mm, 16mm &32mm as per requirement of design. 

At construction site 8mm, 10mm, 16mm, &32mm (T.M.T) reinforcement bars were being used. 

The bars were of grade Fe415 for 8mm and Fe500 for other diameter bars. 

The bars were of brand TATA TISCON. 

The main reason of using steel bars in RCC is that, the coefficient of thermal expansion of steel 
bars and concrete is of approximately equal value. 

 

 

 

 



 

3.2. Equipments: 

3.2.1. Concrete mixer:  

A concrete mixer (often colloquially called a cement mixer) is a device that homogeneously 
combines cement, aggregate such as sand or gravel, and water to form concrete. A typical 
concrete mixer uses a revolving drum to mix the components. For smaller volume works, 
portable concrete mixers are often used so that the concrete can be made at the construction site, 
giving the workers ample time to use the concrete before it hardens. An alternative to a machine 
is mixing concrete by hand. This is usually done in a wheelbarrow; however, several companies 
have recently begun to sell modified tarps for this purpose. 

 

 

3.2.2. Tower hoist: 

A hoist is a device used for lifting or lowering a load by meas of a drum or lift-wheel around which 
rope or chain wraps. It may be manually operated, electrically or pneumatically driven and may 
use chain, fibre or wire rope as its lifting medium. The most familiar form is an elevator, the car 
of which is raised and lowered by a hoist mechanism.  

3.2.3 Wheel barrow: 

A wheelbarrow is a small hand-propelled vehicle, usually with just one wheel, designed to be 
pushed and guided by a single person using two handles at the rear, or by a sail to push the ancient 
wheelbarrow by wind.  

The wheelbarrow is designed to distribute the weight of its load between the wheel and the 
operator, so enabling the convenient carriage of heavier and bulkier loads than would be possible 
were the weight carried entirely by the operator. As such it is a second-class lever. Traditional 
Chinese wheelbarrows, however, had a central wheel supporting the whole load. Use of 
wheelbarrows is common in the construction industry  

 

 

 

  



 

Methodology of reinforcement 
Work; Describing the method of reinforcement in building construction. 

 Machinery tools & tackles; Steel bars 10mm, 12mm, 20mm,32mm, 
bending machine couplers, cover blocks. 

Procedure; 

 As per required length and size of the diameter of the bar is 
cutting through the cutting machine. 

 Stirrups are provided for preventing the deformation, 
displacement of the steel bars.  

 Stirrups is of diameter 12 mm diameter. 
 Provide stirrups by bending the steel bars through the bending 

machine. 
 Arrange the steel bars as per the plan given by the structural 

engineer. 
 Cover blocks should be provided on either side of a wall or 

beam or a slab 
 Cover blocks should be placed to maintain the thickness. 
 This work of reinforcement is done to the wall as well as slab. 
 Binding wires should be tightened though the binding 

machine. 

 

 

 

 

 

 

 

 

 



 

methodology of shuttering 

 
work;  

       Describing the method of shuttering in construction.    
Machinery tools & tackles;  

            Aluminum plates, C.C plates, M.D plates, ARC plates, pin edged 
plates, wall ties, grease, scaffolding, bolts & nuts. 

Procedure; 

 The wall reinforcing steel is used to give a structure to the building 
and support the structure to the building and support the concrete 
until they gain half of the required strength. The aluminum 
formworks are cast around the steel mesh, which is factory made 
and directly exerted on the construction site. 

 Along the wall reinforcing steel, prefabricated room sized walls 
and floor slabs are erected. This aluminum alloy slabs are erected 
this aluminum alloy slabs are accurately made easy to handle. the 
forms are joint together using the pin and wedge system, which can 
be dismantled quickly after the concrete structure is made. 

 After casting the forms, high quality concrete is poured. This 
concrete takes the form and shape of the cast, which is later 
removed to make away for a structure made entirely of cement 
concrete supported by wall reinforcing steel. The aluminum forms 
can be reused at least 250 times, resulting in minimum waste from 
the construction site. 

 The resulting structure is accurate, smooth and finished. it has high 
tolerance and requires no further plastering. as a result, it saves 
time, effort and money. 

 

                     

 

 

  



 

Methodology for concreting 

Work; 

       Describing the method of concreting in construction. 

Machinery tools and tackles; 

 Boom pressure, concrete pump, conveyer belts.                                        

Procedure; 

 Concrete should be mixed though the R.M.C plant. 
 Ready mix concrete should be prepared in the plant. 
 True mixer shall be mixed the  concrete the water should be 

poured into the true mixer. 
 The pipes are connected to the machine which pumps 

concrete with pressure.  
 In this method two people are main one person who stands at 

the starting, and other person who stands at the end of the 
pipe. 

 They both communicate through the wacky tacky while 
placing the concrete. 

 Concrete is poured in each corner once that is filled it will be 
passed along the Wall of the corners. 

 Similarly each side of the corner is finished then the slab 
concrete is done. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4. Estimation: 
4.1. Introduction: 

For all engineering works it is required to know beforehand the probable cost of construction 
known as the estimated cost. If the estimated cost is greater than the money available, then attempts 
are made to reduce the cost by reducing the work or by changing the specifications. 

From this the importance of estimate for engineer may be understood. In preparing an estimate, 
the quantities of different item of a work are calculated by simple mensuration method and from 
these quantities cost is calculated. 

The calculations mainly consists of length x breadth x height or length x breadth or length x height. 
In preparing an estimate one has to go into details of each item, small or big , nothing can be left 

details. 

Accuracy in estimate is very important, if estimate is exceeded it becomes a very difficult problem 
for engineers to explain, to account for and arrange for the additional money. Inaccuracy in 
preparing estimate, omission of items, changes in design, improper rates, etc., are the reasons for 
exceeding the estimate, though increase in rates of estimate. 

4.2. Methods of estimating: 

4.2.1. Preliminary Or Approximate Or Rough Estimate: 

This is an approximate estimate to find out an approximate cost in a short time and thus enables 
the authority concerned to consider the financial aspect of the scheme, for according sanction to 
the same. Such an estimate is framed after knowing the rate of similar works and from practical 
knowledge in various ways for various types of works such as: 

1. Plinth area or square-meter method, 
2. Cubic rate or cubic meter method, 
3. Service until or until rate method, 
4. Bay method, 
5. Approximate quantities with bill method, 
6. Cost comparison method, 
7. The cost of materials and labour  

 
 

 

 

 

 



 

4.2.2. Detailed Estimates: 

This includes the detailed particulars for the quantities, rates, and costs of all the items involved 
for satisfactory completion of a project. 

Quantities of all items of work are calculated from their respective dimensions on the drawings on 
a measurement sheet. Multiplying these quantities by their respective rates in a separate sheet, the 
cost of all items of work are worked pout individually and then summarised, i.e abstracted (which 
is the detailed actual estimated cost of work). All other expenses required for satisfactory 
completion of the project are added to the above cost to frame the total of a detailed estimate. 

A detailed estimate is accompanied by 

1. Report 
2. Specifications 
3. Detailed drawings showing plans, different sections, Key or Index plan etc. 
4. Design data and calculations 
5. The basis of rates adopted in the estimate. 

Such a detailed estimate is prepared for technical sanction, administrative approval and also for 
the execution of a contract with the contractor. 

4.2.3. Quantity Estimates Or Quantity Survey: 

This is a complete estimate or list of quantities for all items of work required to complete the 
concerned project. The quantity of each individual item of work is worked out from respective 
dimensions on the drawing of the structure. To find the cost of an item its quantity is multiplied 
by the rate per unit for that item. The purpose of the bill of quantities is to provide a complete list 
of quantities necessary for the completion of any engineering project and when priced gives the 
estimated cost of the project. 

4.2.4. Approximate Estimate: 
An approximate estimate is an approximate or rough estimate prepared to obtain an approximate 
cost in a short time. For certain purposes the use of such methods is justified. 

 
4.3. Estimation of Building: 
Estimation is an art to calculate the quantities and cost of different materials used in a building 
before its construction. Building estimate is of two types one is known as Rough Cost Estimate. 
This estimate will not describe the exact cost of the building, but it can give you the approximate 
cost value of the building that will assist sufficiently in managing money for the building. Rough 
Cost Estimate is conducted in different ways for different kind of buildings.An estimate is done 
for any project before commencing about its fruitfulness and cost that will be expended on it. 
Rough Cost Estimate is conducted in different manners for different types of projects. Another 
famous method of building estimation is Detailed Cost Estimate. In this method of estimation of 
building, each item of the project is determined and multiplied by its unit of Rate to acquire the 
cost. Every type of cost is involved in Detailed Estimate. Therefore, it is considered a better 
estimation method. 

 



 

4.4.Technical Terms used in Building Estimation: 
Different Technical terms are used for making building estimate. Few important technical terms 
are described below. 

4.4.1. Plinth Area: 
Plinth Area is the constructed area over the floor surface. It also includes the area of the veranda 
and other passages that have a roof over them. Plinth Area is measured up to outer edges of the 
walls. 

4.4.2. Floor Area: 
Floor Area includes the internal area of all the rooms. Rooms include kitchen, bathroom, and stair 
room. It does not include area encapsulated by walls. 
 
4.4.3. Carpet Area: 
Carpet Area refers to the area of residential rooms. It does not include areas of the kitchen, 
bathroom, and stair room. 

4.4.4. Market Rate: 
Market Rate is the per unit rate of different objects available in the market. It also Includes 
conveyance charges, wastage charges, and taxes imposed over objects. 

4.4.5. Schedule of Rates: 
Engineering departments prepare rates according to the market rates for the payments that are 
known as Schedule of Rates. It includes rates of cement, sand, gravel, and steel bars, etc. However, 
It also shows rates of labour or material as well. Rates of labour are known as Labour Rates. Rates 
of labour along with material are known as Composite Rates and shortly known as CSR. Schedule 
of Rates is regularly issued observing the rates fluctuation in the market. It is issued at the start of 
each year that will be practicable for at least 3 months. Which is known as Market Rates Schedule 
that is uploaded on the Internet and shortly known as MRS. 

4.4.6. Premium: 
Rates are subjected to increase even after the issuance of the Schedule of Rates that is why 
additional rates are decided during the agreement with the contractor. That is known as Premium. 

4.4.7. Rebate: 
Rebate is also subjected to decrease even after issuance of the Schedule of Rates. Decreased rates 
are decided during agreement with the contractor that is known as Rebate. 

4.4.8. Contingencies: 
Estimates will incorporate some items that are not listed with particular headings. 3 to 5%, of the 
overall budget, is reserved for encapsulating the cost of these items that are known as 
Contingencies Charges. 

 



 

 
4.4.9. Petty Items: 
There are certain items which cannot be determined exactly during the preparation of estimates. 
These Items are known as Petty Items. 

4.4.10. Bill of Quantity: 
Bill of Quantity is the statement of the items of work. This statement will include item names along 
with the description of work and quantity of work. However, empty cells are left for related rates 
and amounts that is submitted by the contractor as B.O.Q. This statement will be known as Abstract 
of Cost once rates and amounts are filled in. 

4.4.11. Capital Cost: 
Capital Cost is the overall cost paid out over the project. It includes construction cost, survey cost, 
design and supervision cost, water supply cost, sanitary cost, electrification cost, gasification cost, 
and plot price cost, etc. 

4.4.12. Prime Cost: 
The amount is reserved during the preparation of the estimates that will be expended over the 
certain things with the approval of owner or project manager or site engineer. It may include pay 
out over fittings of doors and windows, water supply, sanitary, and electrics fittings, etc. This 
amount is known as Prime Cost. 

4.4.13. Provisional Sum: 
An amount is reserved during the preparation of the estimates expended over items that are not 
determined. This amount is known as Provisional Sum such as the cost of installation of telephone, 
or gas, or Internet and installation of air conditioners, or lifts, etc. 

4.4.14. Work Charge Establishment: 
Staff is enlisted during the construction of the project on the temporary basis that is known as 
Work Charge Establishment. This staff includes secretaries, mates and security guards, etc. They 
are enlisted for a short time. 1.5 to 2% of the overall cost is reserved for payment of their salaries 
or wedges. 

4.4.15. T. and P. Charges: 
1 to 1.5% of the overall cost is reserved for tools and giants during the preparation of the estimates 
which is known as T. and P. Charges. Here, T stands for Tools and P. stands for Plants. 

 
 
 
 
 
 



 

 
 
 
4.5. Methods of Estimation of Building: 
Estimation of a building can be done by 
of estimation of building. 

4.5.1. Long wall  Short wall Method: 
In Long wall  Short wall method of estimation, the external wall along the length of the room is 
intended to be Long wall while the wall perpendicular to the long wall is stated to be a Short wall. 
To get the length of the long wall or short wall, calculate first the centre line lengths of the 
particular wall. Then the length of the long wall, (out to out) may be measured after adding half 
breadth at each end to its centre line length. 

Thus, the length of short wall measured into in and may be found by deducting half breadth from 
its centre line length at each end. The length of the short wall usually increases from earthwork to 
brickwork in superstructure while the long wall decreases. These lengths are then multiplied by 
depth and breadth to get quantities. 

In short wall and long wall method, the wall along the length of the room is considered to be a 
long wall, while the wall perpendicular to a long wall is known to be a short wall. 

4.5.2. Centre Line Method: 
In Centre Line method of estimation, measurements of the wall are taken up-to centre. Internal 
measurements are generally taken. The thickness of half wall from one side and thickness of half 
wall from another side in internal measurements are added in order to determine the length of 
Centre Line of room walls. 

If all of the steps are symmetrical in cross-section of the wall, then the total length of the Centre  
Line will be uniform for all items of the wall. If these steps are not symmetrical, then the length 
will be determined separately for each step. 

Despite, if the design of walls is same throughout in building then it is quite easy to find the length 
of Centre Line. Centre Line method is employed easily in circular and polygonal shaped buildings. 
Despite, this method is also suitable to use in small buildings with few room 

 

 

 

 

 



 

5. AT THE SITE 

5.1 Pile work: 

First, clean the entire site. Pile marking and diagonal checking as per drawings. Checking the 
alignment of augers at the time of curving. Check the reinforcement of piles as per drawings. 

 

Check the bulbs(2.5D).2 bulbs for main piles & 1 for dummies. Firstly, arrange the dry cement 
concrete (M20-1:1 ½:3) for 6 to 10 piles. Start mixing the wet concrete before dewatering. Next, 
dump the wet concrete up to ground level with successive vibrations by using pin vibrator. All 
piles should maintain same level. Use 20mm material at the top of concrete to provide grip for 
next layer. 

The mat is made of concrete which is an aggregate of small rocks and cement. This mixture has to 
be supported by a framework to avoid sagging and fracture while setting. This process is known 
as shuttering and reinforcing. The materials used are long twisted steel bars between the piles held 
in shape by thinner tie wires. Once this steel mat is laid, timber is attached around the perimeter to 
contain the wet concrete mixture. Once poured, (usually as a series of small loads), the concrete is 
stirred to remove any air pockets that might weaken the structure when set. The concrete undergoes 
a chemical change as it hardens and this produces a lot of heat. Sometimes, if the mass of concrete 
is very large, pipes carrying refrigerant coolant are used in the mass to assist the setting process to 
prevent the concrete from cracking. 

 

 

 

 



 

5.2 plinth beam: 

Plinth beam is a reinforced concrete beam constructed between the wall and its foundation. Plinth 
beam is provided to prevent the extension or propagation of cracks from the foundation into the 
wall above when the foundation suffers from settlement. Plinth beams distributes the load of the 
wall over the foundation evenly. 

 It is mandatory to provide plinth beam in areas that prone to earthquake. 
 Construction of plinth beam above the natural ground is another application of this type of 

beam. 
Strength of plinth beam concrete shall not be smaller than 20MPa. If concrete is mixed manually, 

then an extra of 20% cement need to be added to the mixture. 
Clean the top of all pieces & level the ground for PCC for pilecap. Use PCC (1:4:8) 

measurements, Beam sizes, room measurements). Check the orientation of the column & 
position of columns. Give the supports for reinforcement of columns with plumb. Use pin 
vibrator for beams & footings. 

 

 

Pile cap 

Use 20mm metal near column joints for gripping. Footing must be aligned centre to at any case. 

 

 

    

 



 

5.3 columns: 

 Check the starters marking & castes per drawings. Use the oil for column boxes to provide 
smooth finish & easy Removal. Check the tightening of bolts. Check the column heights as per 
drawings. Give the supports for column boxes & check plumb. Put pin vibrator for every 1m 
height. Use foam sheet for column box joints. Boxes are remove done day after casting the 
concrete. Check curing 21 days. 

 

For the purpose of wind or earthquake engineering, columns may be designed to resist lateral 
forces. Other compression members are often termed "columns" because of the similar stress 
conditions. Columns are frequently used to support beams or arches on which the upper parts of 
walls or ceilings rest. In architecture, "column" refers to such a structural element that also has 
certain proportional and decorative features. A column might also be a decorative element not 
needed for structural purposes; many columns are "engaged", that is to say form part of a wall. 

5.4 Slab: 

       Check the column heights. Check details of beam sizes & reinforcement details etc. Check the 
beam bottom alignment, position & room measurements. Check the centering box shapes. Check 
the supports, sides etc, & apply oil to for centering boards. Check the total slab level.    

         Inform the electrician before 2 days for conduits fixing. Check the electrical work position 

measurement on four corners. Use pin vibrator for slab & beams. Put dummy bricks at N-E corner 
for rainwater pipe. Use dry cement mortar near RCC joints.  

 



 

 

 

5.5 Brickwork: 

First, check the cleaning of total flat. Check the hacking 
for RCC work (like columns, slabs, etc.) Give the 
marking of one-layer brickwork as per drawing. Check 
the size & shape of bricks. Bricks should be used only 
after thoroughly watered. Mason must maintain ½ gap 
between bricks joints (finger gap). Check the brick 
joints (finger gap). Check the brick joints (give alternate 
joints such as English bond). Fill the gap with cement 

lintel on doors & win
Give the sunshades, lofts as per customer requirement with 1 ½ thick. Apply the cement slurry to 
brickwork & RCC joints. 

             Use the Z clamps for doors & windows with the fixing of screws. Left some gap for 
vent
corners. Cover the main door bottom frame with gunny bags to protect it from manual errors. 
Maintain the floor level under the doors. 

 

 

 

 

 

 

 

 

 

 

 

 



 

General specifications : 

  

  

drawings.  

  

-0.00 level of the project refers to architectural drawing.  

  

responsible for any Mismatching / wrong Details followed at 
site other than details by structural consultants.  

 be responsible for the design of all temporary works related to the 
construction process  
 

  



 



 

Criteria for design of structure : 

 2000.  

 1987 a) a)Floor finish 
50mm @ Residential area : 120  

kg /sq.m b) b)Floor finish 100mm @ parking : 240  

kg/sq.m c) c)150mm Thick S. S. M (for 1.0M height) :  

330kg/sq.m d) 200mm Thick S. S. M (for 1.0M heigh) :  

440 kg/m e) Balcony 100mm sunk : 240 kg/sq.m f) 150mm filling with 
concrete screed : 360  

kg/sq.m g) Landscaping load on terrace : Not  

considered h) Chiller load on terrace : Not considered i) Toilet sunk : Not 
considered  

 1987  

  
-efficent for general structure, 50years mean return period (K1) 

: 1.0  

- 2 & class  C  

  

  

lling of air craft, Vibration due to equipments on 
structure not been accounted for design of structures.  

- 1987 1. Residential buildings :  

a) Car parking /moment : 300 kg/sq.m b) Residential area : 200 
kg/sq.m c) Corridor & balconies : 300kg/sq.m d) Stair case : 300 kg 
/sq.m e) Bath & toilets : 200 kg/sq.m f) Lift machine rooms : 1,000 
kg/sq.m g) Fire truck on podium slabs : 45 M.  

Tonne/1000kg/m2  

 1893 (Part 01) - 20002  

a) Town /city : Hyderabad b) Seismic zone : 2  
c) Zone factor (Z) (low intensity) : 0.10 d) Importance factor (1) (Not an 
important  

buildings) : 1.0 e) Response reduction factor (R), ordinary  

shear wall with OMRF : 3.0 Soil data & water 
table :  

considered as 150 T/sq.m where ever hard rock available, and 50T/sq.m 
weathered/disintegrated rock. As per soil exploration report furnished by 
geotechnologies List of I. S codes :  



 

-2000 code of practice for plain and reinforced concrete.  

- 2007 code of practice for general construction in steel.  

 875(part- 01To part -05) imposed loads and wind loads  
 2002 code of practice for earth quake resistant design of structures.  

-1993 code of practice for earthquake resistant design and 
construction of buildings.  

-2008 specification for high strength deformed steel bars and 
wires for concrete reinforcement.  

- 1986 code of practice for design and construction of foundation in 
soils general requirements.  

 1968 code of practice for design and installation of joints in buildings.  
  

- 2009 code of practice for concrete mix Proportioning  guidelines. 
Concrete :  

All structural concrete shall have cube crushing strength of 25N/sq.mm, 
Typical floor slab shall be 30N/sq.mmAt  

walls as below :  

rd floor level : M50 (50N/sq.mm)  

th floor to 6th floor level : M40(40N/sq.mm)  
th floor level to 15th floor level : M30 (30N/sq.mm)  

th floor level and above : M25 (25N/sq.mm)  

  

 concrete shall have cube strength of 10 N/sq.mm at 28 days  

testing laboratories and approved by consultants, the materials that are 
proposed to be used in the project shall be tested and test certificate 
furnished before use of material at site  



 

Reinforcing steel  

 2008 having min. Yield 
  

786-2008 having min. Yield 
  

- 1982 having min. Yield strength of 
  

the 
usage of steel  
Clear cover to main reinforcement  

50mm (at bottom), 75mm ( for sides) Grade slab : 38mm (at bottom)  

15mm(at bottom)  

Lintels : 20mm Beams : 20mm  
Columns : 20mm ( for column up to 200mm)  

40mm (for column more than 200mm) Slabs : 25mm 
Retaining wall: 38mm on earth side  

: 20mm on atmosphere side Nominal cover to meet 
durability requirements  

Exposure : Nominal concrete cover not less than Mild : 20mm Moderate : 
30mm Severe : 45mm Very severe : 50mm Extreme : 75mm  

P.V.C cover blocks of approved make shall be used in concrete Development 
length and Anchorage lengths : 

as straight 
lengths and no hooks or bends are accounted for compression laps or 
anchorages  

   
reinforcement in beams, columns, slabs etc.  

shall be provided only at the top of each 
floor level unless otherwise shown on drawings and shall not be more than 
8%steel  

 



 

6. CONCLUSION: 
 

During the internship period at CYBERCITY BUILDERS &DEVELOPERS  at  
HYDERABAD,TELANGANA.That I have observed various construction works , progres  of 
work , schedule of work ,what are the safety measures shall be taken in the site of 
work,reinforcement checking from the plans given by the structural engineer. 
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ABSTRACT 

 The Project deals with a Residential Building by GRAND PROJECTLLP at 

Chinnakakaninear Vijayawada under the premises of N.V.S Kishore Babu (Project Manager). 

Typical construction consists of G+14 floors. It is a Luxury residential Building with 

all the amenities like Shopping mall, gym, mini theater and club house, Overhead water 

Sprinkler system, sewage treatment plant etc., and it is of  6.9 acres with total of 4 towers 

with a builtup area of 32% of total area  and open area of 68% of total area. During the 

Training period they given a brief introduction about construction of this building. In this 

project, it is mainly dealing with observation of Site execution work of Structural elements 

like Beams & slabs etc and finishes like Masonry, Plastering, flooring, etc. Based on the 

orientation of floors, they have different built up areas. Quantity Estimation was explained in 

a detailed manner by the respective quantity surveyor (QS) and also plans were given for 

practicing it.Code specifications, Quality checking and building bye laws& safety plan are 

followed for every element in the construction. 
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CHAPTER 1 

INTRODUCTION 

Grand Project Capitol is a first of its kind Residential apartment project in Chinnakakani, 

offering 2BHK & 3BHK flats and Duplex apartments with great lifestyle Amenities like club 

house, gym, Overhead water sprinkler system Jogging track, Sewage treatment etc, are 

surrounded by very good social infrastructure. 

A premium housing project named GRAND PROJECT CAPITOL launched by Kesineni 

Developers and Kavuri Hills developers in Chinnakakani, Amaravathi.It is offering 

apartments of 2BHK with 1076 sqft&3 BHK with 2033 sqft .It is Spread across 6.9 acres of 

land having 4 towers of G+14 floors with Lift, public health Engineering units etc 

 

Fig 1.0Construction site 

Location of the Site :  

GRAND PROJECT CAPITOL is located in chinnakakani. This region was chosen because of 
its central location and ease of accessibility from the north, south, the coast and the 
Rayalaseema regions.  
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture. It undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades. The classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm-

.The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gain of strength 

2.2 READY MIX CONCRETE (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Boom place etc. The concrete admixtures 

like plasticizers are used to maintain the workability of concrete & slump S. 

     Table 1 Slump details 

S.No  Structural Elements of concrete                  Slump 

1  Slabs, beams  and Walls 110mm 

2 Columns 100mm 

3 Normal RCC work 100mm 

   

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 
concrete structure. Grade of steel used is Fe500. 
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TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 BAR-BENDING-SCHEDULE 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction. 

2.3.2 STIRRUPS 

These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement.8mm bars are used. Both ends should be hooked more than 1350 

 

Fig 2.1Stirrups 

 

2.3.3 COVER BLOCKS 

The blocks which are provided to prevent exposing of reinforcement to outside are 

called cover blocks. These are divided blocks between reinforcement and Shuttering 

Table 2 Clear cover 

Structural element Clear covermm 

Footing 50 

Column 40 

Beam 25 

Slab 20 
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2.3.4 LAPPING 

Lapping is defined as the overlapping of two bars side by side up to the design length 

Lapping zone in columns h/3 or h/4 and lapping length = 50d    (d = diameter of bar). 

2.3.5 DEVELOPING LENGTH 

A Developing length can be defined as the amount of reinforcement length needed to 

be embedded or projected into the column to establish the desired bond strength between the 

concrete and steel.  

Development length = 2/3 x D                      (D = depth of the beam) 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
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Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR Used for excavation of sub soil 

 

Fig 3.3 Excavator 

3.4 TOWER HOIST 

Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

4.1 BRICK TROWEL 

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE 

When constructing a wall, we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. 

We should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

4.4 PLUMB BOB 

This is used to measure the whether brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 
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Fig4.2 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding box wood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

4.6 SHUTTERING PLATES 

These plates are present at the top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 Runners 

Normally these plates are off two types, they are wooden and steel plates and these two types 

are used based on the load and how much load it need to transverse. Wooden plates are 

cheaper than steel plates. 

 

 

Fig 4.3 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m.  

There are different types of jacks used in construction site  

1. Top and bottom plate jack  

2. Four way head or Fork head jack 

3. L  Jack 

4. U  jack  

 

Fig 4.4 Prop Jacks 
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    Fig 4.5 Types of Prop jacks 

4.8 RUNNER 

These are about 2x3 and 3x4 inches, used for L jack to hold the under beam shuttering. 

4.9 CLAMP 

A clamp is a type of device typically used to hold a wood or metal work piece. There 

are used for Column shuttering and for Beam shuttering. These are available in different sizes. 

 

Fig 4.6Column Clamp 

4.10 ACRO SPANS: 
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Acro spans are widely use for slab shuttering works almost in all typeso construction. Its 

basically a telescopic spa which have inner and outer members.  

 

 

 

 

 

 

Fig 4.7Acro span 
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CHAPTER  5 

QUANTITY ESTIMATION 

5.1 Quantity of concrete & shuttering for footing 

In cubic feets 

1m=3.28ft  

 

 

Example:- 

A stepped footing with following dimensions  

A = 3.15m in feet 10.33ft 

B = 3.15m in feet 10.33ft 

C= 0.45m in feet 1.47ft 

D = 0.45m in feet 1.47 ft 

Tc =0.075m in feet 0.246ft 

Tf= 0.15m in feet 0.492ft 

Concrete Quantity-                                                        Shuttering Quantity- 

For Cement Concrete Bed-                                               For Cement Concrete Bed-      

Q = L x B x H                                                                   Q = Perimeter x h  

    = 10.33 x 10.33 x 0.492                                                   = (4 x 10.33) x 0.49 
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    =52.50 ft2                                                                         = 20.32ft2 

Stepped Footing 1                                                              Stepped Footing 1 

Q = L x B x H                                                                   Q = Perimeter x h  

    = 9.84 x 9.48 x 1.47                                                        = (4 x 9.48) x 1.47 

    =142.33ft2                                                                                            = 57.85ft2 

Stepped Footing 2                                                            Stepped Footing 2 

Q = L x B x H                                                                  Q = Perimeter x h  

    = 4.59 x 4.59 x 1.47                                                       = (4 x 4.59) x 1.47 

    =30.97ft2                                                                                                =26.98ft2 

Total quantity required = 52.50+142.33+30.97 = 225.8ft2 

Total shuttering Quantity = 20.32=57.85=26.98 = 105.15 ft2 

5.2 Quantity of steel reinforcement in beams 

 

5.2.1 Top Main Longitudinal Bar:- 

Apply the following formula to get the cutting length of the top longitudinal bar. 

Net Length = Clear length of the beam + 2x developing length+ 2x (bearing of wall - clear 
covers)                                                                                  Development length = 2/3 x D 

 
Therefore, Cutting length = Net length  2(d)for 900 = 2d      (d = dia of bar) 

 = Net length  4dfor 450 = 1d     (D = depth of beam) 

 

5.2.2 Bottom Main Longitudinal Bar:- 

Net Length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                 Development length = 2/3 x D 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4d                          for 450 = 1d 
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5.2.3 Top extra and bottom extra:- 

Same as top and bottom main reinforcement  

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4dfor 450 = 1d 

5.2.4 Stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

Therefore, Cutting length = Net length  5(2d)                   hook length= 10D          

No of stirrups = length/spacing +1 

 

5.3 Quantity of Shuttering for beams 

Shuttering quantity:- (width + 2 x Depth) x length 

 Length = clear length + 2 x bearings of wall 

Example:- 

Top main reinforcement:- 

Net length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                                             (Development length = 2/3 x D)                                                             

 = 4400+2(2/3x525)+2(200-25) 

=5450mm    = 5.45m 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Bottom main reinforcement:- 

Net length= Clear length of beam + 2x developing length + 2 x (bearing of wall - clear covers) 

= 4400+2(2/3x525)+ 2(200-25) 

=5450mm    = 5.45m 
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Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Top extra reinforcement  :- 

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers) 

=1500+ (2/3x525)+ 2x(200-25) 

= 2025mm     = 2.025m 

Cutting length= Net length  (2d) 

= 2025  50 

 = 1975mm    = 1.975m 

Bottom extra reinforcement :- 

Net length = 4400  2(800) 

= 2800mm    = 2.8m 

Net length of stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

= 2[(200-2(25) + (525-2(25)]+ 2x10x10 

= 1450mm    = 1.45m 

Cutting length = Net length  5(2D) 

= 1450 - 5x2x10 

                        =1350mm   = 1.15m                    

 

Stirrups:-   @ 150 c/c @ edge 

No of stirrups = (length/spacing)+1 

Length = 1500 + 175 = 1675 

No. of stirrups =(1675/150)+1 
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                  @ 230c/c @ middle 

No of stirrups = (length/spacing) + 1 

Length = 4400  (1500+1500) 

= 1400mm 

No. Of stirrups = (1400/230)+1 

 

Shutters Quantity for beam:- 

Quantity  (Q)         = (width + 2xdepth) x length 

               Width (b) = 200mm = 0.2m 

                Depth (d) = 525mm = 0.525m   

                Length (l) = 4400 +2(200) 

= 4800mm = 4.85m 

Q   =(b+ 2(d)x l) = (0.2 + 2(0.525) x 4.85) 

= 5.95 m2 

5.4 Quantity of Centering for Slabs

 

1. Find the Area of slab 

2. Find number of plates / shutters by using the following formula  

             Area of slab / shutter plates area 

3. Find the number  ofAcro spans 

              1 Acro span = 5 plates  
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              2 Acro span = 10 plates 

By cross multiplying can find the number of Acro spans for required area 

4. Find the number of prop jacks 

               1 Acro span = 3jacks 

               2 Acro span = 6 jacks 

  By cross multiplying can find the number of prop jacks for required area 

Example:- 

Area of slab = 5200x3600mm 

= 18720000mm2 

Shuttering quantity = 1.87m2 

No .of plates or shutters = Area of slab / area of shutter used 

Area of shutter used = 0.9x0.6 m2 

= 1.87/ (0.9x0.6) 

 

No. of Acro spans = for 5 plates = 1 Acro span 

for 35 plates =  ? 

                         By cross multiplying we get  

35/5 = 7 acro spans 

No. of prop jack = for 1 acro span = 3 jacks 

for 7 acro spans =    ? 

                         By cross multiplying we get 

                                        

5.5 Quantity of Brickwork 

1. Find the volume of brick wall  = Length x  height x Thickness of brick wall 

2. Find the volume of one brick = length x breadth x depth 

3. Find the volume of one brick with mortar = (L X B X D) X 10           

where 10 is thickness of mortar 

4. Number of bars = Volume of brick wall / Volume of one brick with mortar 
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5. Deduct the door and windows whether they are placed.  

Example: 

Length of brick wall = 3.95m 

Height of brick wall = 2.50m 

Thickness of wall = 0.2m 

Total brick work = L x B x T = 3.95 x 2.50 x 0.2 = 1.975m3 

Volume of one brick = 0.6 x 0.2 x 0.2 

Volume of one brick with mortar = (0.6 x0.2 x 0.2) x 0.1 = 0.0026 m3 

Number f bricks = Total volume of brick all / volume of one brick with mortar 

= 1.975/ 0.0024 = 822.9  nos 

5.6Quantity of Plastering 

Example : Plastering quantity for a  bed room (3800 x 3200 mm) 

 

North Wall [200 mm thick] 

Area = 2.8 x 2.5 = 7 m2 

Door D1 area = 0.975 x 2.150 = 2.09 m2 

Deducted area = 7-2.09 = 4.91 m2 

Door sides = [0.975 + 2.15 + 2.15] x 0.2 = 1.055 m2 
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Total area = 4.91 + 1.055 = 5.965 m2 

Volume = 5.965 x 0.012 = 0.071 m3 

East wall [100 mm thick] 

Area = 3.2 x 2.5 = 8 m2 

Volume = 8 x 0.012 = 0.096 m3 

For 200 mm thick 

Area = 0.8 x 2.5 = 2 m2 

Volume = 2 x 0.012 = 0.024 m3 

South wall [200 mm thick] 

Area = 3.6 x 2.5 = 9 m2 

Window W3 area = 1.0 x 1.2 = 1.2 m2 

Deducted area = 9 -1.2 = 7.8 m2 

Window sides = [1.0 + 1.2] x 2 x 0.2 = 0.88 m2 

Total area = 7.8 + 0.88 = 8.68 m2 

Volume = 0.104 m3 
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CHAPTER 6 

REINFORCEMENT AND SHUTTERING OF BEAM 

6.1BEAM REINFORCEMET  

Beam is a horizontal structural element has the capability of take tensile load and resistance 

to bending. The load which is carried by beam is transferred to column and wall. Most of the 

beam is reinforced and that type is main reinforcement of grade Fe500. The grade of concrete 

used in the beam is M25. The clear cover of the reinforcement is 25mm.Dimensions of the 

beam is 350*350mm.  

 

Fig 6.1 Beam reinforcement 

  

6.2BEAM & SLAB SHUTTERING 

 

Fig 6.2 beam and slab shuttering 
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CHAPTER 7 

SLAB CENTERING 

7.1 SLAB CENTERING 

Centering is a temporary arrangement and part of formwork which arranged to support 

horizontal member. The formwork for floors, beams and slabs is called as a centering. 

 

Fig 7.1 centering of slab 
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CHAPTER 8 

STAIRCASE REINFORCEMENT 

8.1STAIR CASE 

Stair case is an important component of a building providing access to different floors and 

roof of the building. It consist one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

Tread: The horizontal top portion of a step where foot rests is known as tread. In the 

construction, size of tread is 300mm. 

Rise: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150mm. And the no. of steps for each floor is 25*3. 

 

 

Fig 8.1 Reinforcement in stair case 
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CHAPTER 9 

BRICKWORK 

9.1 Brick work :Brick work is masonry produced by a bricklayer, using bricks and mortar. 

Typically, rows of bricks called courses are laid on top of one another to build up a structure 

such as a brick wall. In the site, AAC (Autoclave Aerated Concrete) bricks are used. These 

are light weight, precast, foam concrete building material suitable for producing concrete 

masonry unit (CMU) like blocks. The size of bricks used are 600 x 200 x 200 mm. For every 

1m, DPC bed is provided. For testing the brickwork, Diagonal test is performed. 

AAC is well suited for high rise buildings due to its lower density and  require less steel and 

concrete for structural members. Also the mortar needed for laying bricks is also reduced.  

 

Fig 9.1Brick work 

Advantages of using AAC Bricks 

 Improved thermal efficiency reduces the thermal load on buildings. 

 Porous structure gives superior fire resistance 

 Workability allows accurate cutting thus reducing generation of solid waste 

 Light weight saves cost and energy in transportation and labour expenses 

 It is non-toxic and long lasting 
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CHAPTER 10 

PLASTERING 

10.1Plastering 

Plaster is a pasty composition of sand, cement and water that hardens and used for coating 

walls, ceiling and partitions. Plastering is a process of obtaining smooth surface on the rough 

surface. Also it helps in preventing damp proofing. 

 

Fig 10.1plastering to ceiling 

10.2 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration of 

cement can continue. It is the process of maintaining satisfactory moisture content and a 

favourable temperature of concrete during the period immediately after placing. Curing 

should be carried out for 10 days minimum for all cement and concrete works. Better curing 

gives strengthwithout any cost 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water in 

somecases, wet coverings. 

Membrane Curing:During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing done. 

Ponding: Floor slab, road slab etc. are covered by water by making small ponds of water 
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CHAPTER-11 

BUILDING MODELS 

 

Fig 11.1Building model view1 

 

Fig 11.2 Building model view2 

 

Fig 11.3 Building model view3 
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CHAPTER-12 

CONCLUSION 

 Different tools and equipments used in site construction are known 

 Practical observation of construction of various structural elements 

 Estimation and Costing of various structural elements is learned and practiced 

 Importance of work ethics like time management, teamwork, punctuality etc. are 

understood. 

 The safety measures that must be practiced at site are known. 

Finally, a real time experience of working in a residential project was gained 
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ABSTRACT 

 

Concrete roads also referred to as ad pavements offer many trends in the long-
term Designs and contract carefully consider codes murder to ensure concrete 

pavements strength,  durability, performance requirement with respect to 
sustainability and desired service life, consequently construction errors on 

inappropriate impact on the reduction of the pavements service life Concrete 
pavements have been used for local roads, streets, highways and other 

infrastructure has been found that the concrete roads are built in past India are 
lasting considerably longer than originally anticipated roads The techniques and 

pavement performance and understanding the theoretical background 
underlying commonly to know the limitations the applicability of the 

procedures are important. 
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ROADS AND BUILDING DEPARTMENT: AN OVERVIEW 

 Roads and building department (R&B), under the ministry of roads and Building 
Department, its pioneer in construction arena of Andhra Pradesh.                                          

The Transport Roads & Buildings department deals mainly with the construction and 
maintenance of roads, bridges, causeways, and National Highways. The Department also 
deals with the construction and maintenance of certain public buildings that belong to the 
Government of Andhra Pradesh. 

The Department meets its set objectives through the following wings: 

 The Administration Wing, which handles all administrative matters 
 The Buildings Wing, which is responsible for construction and maintenance of 

Government Buildings 
 The National Highways Wing, which is in charge of construction and maintenance of 

National Highways 
 The Externally Aided Projects Wing, which manages all Externally Aided Projects 
 The National Bank for Agriculture and Rural Development (NABARD) Project, 

which handles all schemes sanctioned under the NABARD Schemes 
 The Andhra Pradesh Road Development Corporation (APRDC), which is mainly 

responsible for funds raising, management, and formulation of policies 
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  INTRODUCTION 

Development of a country depends on the connectivity of various places with adequate road 
network. Roads are the major channel of transportation for carrying goods and passengers. 
They play a significant role in improving the socio-economic standards of a region. Roads 
constitute the most important mode of communication in areas where railways have not 
developed much and form the basic infra-structure for the development and economic growth 
of the country. The benefits from the investment in road sector are indirect, long-term and not 
immediately visible. Roads are important assets for any nation. However, merely creating the 
assets is not enough, it has to be planned carefully and a pavement which is designed not 
properly deteriorates fast. India is a large country having huge resource of materials. If these 
local materials are used properly, The cost of construction can be reduced. There are various 
types of pavements which differ in their suitability in different environment. Each Type of 
Pavements has its own merits and demerits. Despite a large number of seminars and 
conference, still in india, 98% roads are having flexible pavements. A lot of research has been 
made on use of waste materials but the role of the materials is still limited. So there is need to 
take a holistic approach and mark the areas where these are most suitable. 

India has one of the largest road networks in the world. For the purpose of management and 
administration, roads in india are divided into the following five categories: 

National Highways (NH) 
State Highways (SH) 
Major District Roads (MDR) 
Other District Roads (ODR) 
Village Roads(VR)  

The National Highways are intended to facilitate medium and long distance inter-city 
passenger and freight traffic across the country. The state Highways are suspended to carry 
the traffic along major centres within the state. Other District roads and Village Roads 
provide villages accessibility  to meet their social needs as also the means to transport 
agriculture produce from village nearby markets. Major District Roads provide the secondary 
function of linkage between main roads and rural roads. 
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The Road network in the country is as under 

 

Point of view 
Industrial, economic and social development of the state and the population of each village is 
absolutely necessary to re-connect to the main roads. In addition to state important national 
roads, state roads and district roads and their proper broad be made to improve the quality of 
traffic point of view is of popular importance. Roads & Buildings Department to build roads 
and improve connectivity in rural ones, Other District Road and State broad and improvement 
of rural roads and main routes narrow construction of zones and depleted bridges and brides 
reconstruction of the bases are transacted on a priority basis. Also under pradhanmanthri 
Gram Sadak Yojana and Pre-fabricated construction of rural roads linking the work of other 
district roads broad Kilometers the scale bases are edited 

Successful operation of various Schemes for the Roads & Buildings Department engineers 
and supervisory boards in different districts of the engineers office has been different settled. 
Activities by planning, execution, and quality control etc. remove impediments find joy in 
relation to the supervision over the activities are focused. Various schemes operated by the 
Department of the office of the Regional Chief Engineers Office. 

 

WHAT IS ROAD (OR) PAVEMENT? 

Pavement Or Road is an open, generally public way for the passage of vehicles, people, and 
animals. 

Pavement is finished with a hard smooth surface. It helped make them durable and able to 
withstand traffic and the environment. They have a life span of between 20-30 years. 

Road pavements deteriorate over time due to- 

The impact of traffic, particularly heavy vehicles. 
Environmental factors such as weather,pollution. 

 

 

CATEGORIES 

 

LENGTH(KMS) 

Primary road system covering National Highways 38,445 

Secondary road system covering State Highways(SH) 1,33,000 

Other roads including major district roads (MDR) other 
district roads(ODR) &village roads(VR) 

28,46,400 
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PURPOSE 

Many people rely on paved roads to move themselves and their products rapidly and reliably. 

FUNCTIONS 

One of the primary functions is load distribution. It can be characterized by the tire 
loads, tire configurations, repetition of loads, and distribution of traffic across the 
pavement, and vehicle speed. 
Pavement material and geometric design can eliminating moisture problems such as 
mud consists of. 
Affect quick and efficient drainage. These are pounding .Drainage systems 
 

Suaface drainage:  Removing all water present on the pavement 
surface,sloping,chambers, and kerbs 

. 

Subsurface drainage:  Removing water that sleep into or is contained in the 
underlying sub-grade. 
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TYPES OF PAVEMENTS 

There are various types of pavements depending upon the materials used, a briefs description 
of all types is given here- 

 

FLEXIBLE PAVEMENTS 

Bitumen has been widely used in the construction of flexible pavements for a long time. This 
is the most convenient and simple type of construction. The cost of construction of single 
lane bituminous pavement varies from 20 to 30 lakhs per km in plain areas. In some 
applications, however, the performance of conventional bitumen may not be considered 
satisfactory because of the following reasons 

  

 
                                       Fig 1: flexible pavement 

In summer season, due to high temperature, bitumen becomes soft resulting in bleeding, 
rutting and segregation finally leading to failure of pavement. 

In winter season, due to low temperature, the bitumen becomes brittle resulting in cracking, 
ravelling and unevenness which makes the pavement unsuitable for use. 

In rainy season, water enters the pavement resulting into pot holes and sometimes total 
removal of bituminous layer. 
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In hilly areas, due to sub-zero temperature, the freeze thaw and heave cycle takes place. Due 
to freezing and melting of ice in bituminous voids, volume expansion and contraction occur. 
This leads to pavement failure. 

The cost of bitumen has been rising continuously. In near future, there will be scarcity of 
bitumen and it will be impossible to procure bitumen at very high cost. 

RIGID PAVEMENTS 

Rigid pavements, though costly in initial investment, are cheap in long run because of low 
maintenance costs. There are various merits in the use of rigid pavements are summarized 
below: 

Besides the easy available of cement, concrete roads have a long life and are 
practically maintenance-free. 
Another major advantage of concrete roads is the savings in fuel by vehicles to an 
extent of 14-20%. The fuel savings themselves can support a large programme of 
concreting. 
Cement concrete roads save substantial quantity of stone aggregates and this factor 
must be considered when a choice pavements is made, 
Concrete roads can withstand extreme weather conditions- Wide ranging 
temperatures, heavy rainfall and water logging. 
Though cement concrete roads may cost slightly more than a flexible pavement 
initially, they are economical when whole-life-costing is considered. 
Reduction in the cost of concrete pavements can be brought about by developing 
semi-self-compacting concrete techniques and the use of closely spaced thin joints. 
R&B efforts should be initiated in this area. 

 

                                                    Fig 2: Rigid pavement  
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TYPES OF CONCRETE PAVEMENTS 

1. PLAIN CONCRETE OR SHORT PAVEMENT SLABS 

This  type of pavement consists of successive slabs whose length is limited to about 25 times 
the slab thickness. At present it is recommended that the paving slabs not be made longer 
than 5, even if the joints have dowels to transfer the loads. The movements as a result of 
fluctuations in temperature and humidity are concentrated in the joints. Normally, these joints 
are sealed to prevent water from penetrating the road structure. The width of the pavement 
slabs is limited to a maximum of 4.5m. 

 

2. REINFORCED CONCRETE 

Continuously reinforced concrete 

Continuously reinforced concrete pavements are characterized by the absence of transverse 
joints and are equipped with longitudinal steel reinforcement. The diameter of the reinforcing 
bars is calculated in such a way that cracking can be controlled and that the cracks are 
uniformly distributed (spacing at 1 to 3m). The crack width has to remain very small, i.e. less 
than 0.3m 

Reinforced pavement slabs 

Reinforced concrete pavement slabs are almost never used, expect for inside or outside 
industrial floors that are subjected to large loads or if the number of contraction joints has to 
be limited. 

Steel fibre concrete 

The use of steel fibre concrete pavements is mainly limited to industrial floors. However, in 
that sector they are used intensively. For road pavements steel fibre concrete can be used for 
thin or very thin slabs or for very specific application. 
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MATERIALS USED 

Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction. 

Communities around the world rely on concrete as a safe, strong and simple building 
material. It is used in all types of construction; from domestic work to multi-storey office 
blocks and shopping complexes. 

Despite the common usage of concrete, few people are aware of the considerations involved 
in designing strong, durable, high quality concrete. 

There are mainly three materials used primarily- 

Cement 
Sand  
Aggregate 

CEMENT 

Cement is a binder, a substance that sets and hardens independently, and can bind other 

caementicium to describe masonry resembling modern concrete that was made from crushed 
rock with burnt lime as binder. The volcanic ash and pulverized brick additives that were 
added to the burnt lime to obtain a hydraulic binder were later referred to as cimentum,     
cement, and cement. 

Cements used in construction can be characterized as being either Hydraulic or Non-
hydraulic. Hydraulic cements harden because of hydration, a chemical reaction between the 
anhydrous cement powder and water. Thus, they can harden underwater or when constantly 
exposed to wet weather. The chemical reaction results in hydrates that are not vey water-
soluble and so are quite durable in water. Non-hydraulic cements do not harden underwater; 
for example, slaked limes harden by reaction with reaction with atmospheric carbondioxide. 

The most important uses of cement are as an ingredient in the production of water in 
masonry, and of concrete, a combination of cement and an aggregate to form a atrong 
building material. 
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TYPES OF CEMENT:- 

Portland cement 

Portland cement is by far the most common type of cement in general use around the world. 
This cement is made by heating the limestone with small quantities of other materials to 1450 
^0 in the kiln, in a process known as calculations, where by  a molecule of carbon dioxide is 
liberated from the calcium carbonate to form calcium oxide or quicklime, which is than 
bended with other materials that have been included the mix. The resulting hard substance is 

 Portland cement is a 
basic ingredient of concrete, mortar and most non-specially grout. The most common use for 
Portland cement is a production of concrete. Concrete is a composite material consisting of 
aggregate cement and water. As a construction material, concrete can be cast in almost any 
shape desired, And once harden can become a structural element. It may be white or grey. 

Portland fly ash cement 

It contains up to 35% fly ash. The fly ash is Pozzolanic, so that ultimate strength is 
maintained. Because fly ash addition allows lower concrete water content, early strength can 
also be maintained. Where good quality cheap fly ash is available, this can be an economic 
alternative to ordinary Portland cement. 

 

Fig 3: Portland cement  

 
Portland Pozzolana Cement 

Its includes fly ash cement, since fly ash is pozzolana, but also includes cements made from 
other natural or artificial pozzolans. In countries where volcanic ashes are available. 
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Portland silica fume cement 

Addition of silica fume can yield exceptionally high strengths, and cements containing 5-20% 
silica fume are occasionally produced. However, silica fume is more usually added to 
Portland cement at the concrete mixer. 

 

 

 

 

 

 

                 Fig 4: silica fume cement  

 

FINE AGGREGATE 

Sand is a naturally occurring granular material composed of finely divided rock und mineral 
particles. The composition of sand is highly variable. Depending on the local rock sources 
and conditions, but the most common constituent of sand in inland continental settings and 
non-tropical coastal settings is silica (silicon dioxide, or Si02), usually in the form of quartz. 
The second most common type of sand is calcium carbonate, for example aragonite, which 
has Mostly been created, over the past half billion years. by various forms of life, like coral 
and shellfish. It is, for example, the primary form of sand apparent in areas. Where reefs have 

dominated the ecosystem for millions of years like the Caribbean. 
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COARSE AGGREGATE 

Aggregates are inert granular materials such as sand, gravel or crushed Stone that, along With 
water and Portland cement, are an essential ingredient in concrete. For a good concrete mix, 
aggregates need to be clean, hard, strong particles free Of absorbed chemicals or coatings Of 
clay and other fine materials that could cause the deterioration of concrete. Aggregates. 
Which account for 60 to 75 percent Of the total Volume of concrete, are divided into two 
distinct categories - fine and coarse. Fine aggregates generally consist Of natural sand or 
crushed stone With most particles passing through a 3/8-inch (9, 5-mm) sieve. Coarse 
aggregates are any particles greater than 0.19 inch (4,75 mm), but generally range between 
3/8 and inches (9.5 mm to 37.5 mm) in diameter. Gravels constitute the majority of coarse 
aggregate used in concrete with crushed stone making up most other remainder. Natural 
gravel and sand are usually dug or dredged from a pity river, lake, Or seabed. Crushed 
aggregate is produced by crushing quarry rock, boulders, cobbles or large-size gravel. 
Recycled concrete is a viable source of aggregate and has been satisfactorily used in granular 
sub bases, soil-cement, and in new concrete. Aggregate processing consists of crushing, 
screening, and washing the aggregate to obtain proper cleanliness and gradation. If necessary, 
a benefaction process such as jigging or heavy media separation can be used to upgrade the 
Once processed, the aggregates are handled and stored in a way that minimizes segregation 
and degradation and prevents contamination. Aggregates strongly and economy. 
Consequently, selection of aggregates is an important process. Although some variation in 
aggregate properties is expected, characteristics that are considered when selecting aggregate 
include: Grading 

Particle shape and texture 

Abrasion and skid resistance 

Unit weights voids 

Surface moisture 

Grading limits and maximum aggregate size specified grading and size affect the amount of 
aggregate as well as cement and water requirements, workability. 

FINE AGGREGATE: 

Fine aggregate shall consist of sand. Or sand with similar characteristics. or combination 
Thereof. It shall requirements of the State Departrnent of Transportation of Uttar Pradesh, 
Section 5013.6-3 of Standard Specifications for and Structure Construction. current edition. 
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                                                 Fig 5: fine aggregate 

COARSE AGGREGATE: 

Coarse aggregate shall consist of clean Hard durable gravel, crushed gravel. Crushed 
boulders or crushed Stone. It shall meet the requirements or the State Department Of 
Transportation Of Uttar Pradesh, Section 501.3.6.4 of the Standard Specifications for 
Highway and Structure Construction, edition.  

 

                                          Fig 6: course aggregate  
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PROPORTIONING: 

The following table forth the limits Of the job mix for the several grades Of Concrete. and 
designates the quantities of materials and relative proportions for cach grade of concrete. For 
Air-Entrained High-Early strength Concrete. as required or when High-Early-Strength 
Cement is used, the proportions shall be as given in the table. 

The quantities of aggregates set forth in the tabulations are for oven dry materials having a 
bulk specific gravity of 2.65. For aggregates having a different specific gravity, the weights 
its shall be adjusted in the ratio that the specific gravity of the material used bears to 2.65  

 

PROCEDURE TO CONSTRUCTION OF ROAD 

Daring construction of a cement concrete pavement, various steps are taken as below- 

one by experienced engineers or by any expert of survey, site 
survey includes geographical details, soil properties and site investigation 

- a team of experienced engineers and architecture prepare detailed plan of 
work  the help of various software. 

estimate regarding equipments required and labour requirements. 

to cut nearby trees and root removal process. And after this construction of soil sub grade, 
base coarse and then construction of concrete slab is done. 

 

 

                          Fig 7: cross section of road layout 



 
 

14 
 

 

 

PREPARATION OF THE SUB- GRADE OR BASE COARSE 

The road sub grade has to be prepared carefully. In order 10 realize everywhere a pavement 
Structure of an adequate and uniform thickness. This allows providing a homogeneous bond 
between the concrete slab and its foundation which is important for the later behaviour of the 
pavernent structure. 

 

For roads with a base, drainage of the water must be provided. Mud, leaves, etc. have to be 
removed. 

When the base is permeable, it should be sprayed with water in order to prevent the mixing 
water from being sucked out of the concrete. 

However, if the base is impermeable (e.g. if the concrete is placed on a watertight asphalt 
concrete interlayer) it can be necessary under warm weather conditions to cool down this 
layer by spraying water on the surface. 

The following points are important for roads without a foundation: 

   Drainage of all surface water; 

 

 

ourse of sand. If the sub grade has to be 
levelled, it is advisable to do this by using a granular material: either slag or coarse aggregate 
e.g. with a grain size 0/20; 

 

It must always be avoided that water is sucked from the cement paste into the substructure or 
the base. This can be accomplished by either moderately moistening the sub grade, or by 
applying a plastic sheet on the substructure of the pavement. The latter work must be done 
with care, to prevent the sheet from tearing or being pulled loose by the wind. 
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                                       Fig 8: cement concrete  road  

 

Mix design M30 Grade designed as per IS 10262:2009 & IS 456:2000 

  
A·I STIPULATIONS FOR PROPORTIONING 

a) Grade designation : M30 
b) Type of cement : OPC 53 Grade conforming IS 12269 
c) Maximum nominal size of aggregate : 20mm 
d) Minimum cement content : 320 kg/m3 (IS 456:2000) 
e) Maximum water-cement ratio : 0.45 (Table 5 of IS 456:2000) 
f) Workability: 100-120mm slump 
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g) Exposure condition : Moderate (For Reinforced Concrete) 
h) Method of concrete placing : Pumping 
j) Degree of supervision : Good 
k) Type of aggregate : Crushed Angular Aggregates 
m) Maximum cement content : 360 kg/m3 
n) Chemical admixture type : Super Plasticizer ECMAS HP 890 

A-2 TEST DATA FOR MATERIALS 
a) Cement used: OPC 53 Grade conforming IS 12269 

b) Specific gravity of cement: 3.15 

c) Chemical admixture: Super Plasticizer conforming to IS 9103 (ECMAS HP 890) 

d) Specific gravity of 

1) Coarse aggregate 20mm: 2.67 
2) Fine aggregate: 2.65 
3) GGBS: 2.84 (JSW) 

e) Water absorption: 

1) Coarse aggregate: 0.5 % 
2) Fine aggregate (M.sand) : 2.5 % 

f) Free (surface) moisture: 

1) Coarse aggregate: Nil (Absorbed Moisture also Nil) 
2) Fine aggregate : Nil 

g) Sieve analysis: 

1) Coarse aggregate: Conforming to all in aggregates of Table 2 of IS 383 
2) Fine aggregate: Conforming to Grading Zone II of Table 4 of IS 383 

A-3 TARGET STRENGTH FOR MIX PROPORTIONING 
 

where 
ck = target average compressive strength at 28 days, 

fck = characteristics compressive strength at 28 days, and 
s = standard deviation. 

From Table I of IS 10262:2009, Standard Deviation, s = 5 N/mm2. Therefore, target strength 
= 30 + 1.65 x 5 = 38.25 N/mm2. 
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A-  
Adopted maximum water-cement ratio = 0.44. From the Table 5 of IS 456 for Very severe 
Exposure maximum Water Cement Ratio is 0.45 0.44 < 0.45 Hence ok.  

A-5 SELECTION OF WATER CONTENT 
From Table 2 of IS 10262:2009, maximum water content for 20 mm aggregate = 186 litre 
(for 25 to 50 mm slump range) Estimated water content for 100 mm slump = 186+ (6/186) = 
197 litre. 

(Note: If Super plasticizer is used, the water content can be reduced upto 20% and above.) 

Based on trials with Super plasticizer water content reduction of 20% has been achieved, 
Hence the arrived water content = 197-[197 x (20/100)] = 158 litre. 

A-6 CALCULATION OF CEMENT CONTENT 
Adopted w/c Ratio = 0.44 
Cement Content = 158/0.44 = 359 kg/m3 

320kg/m3 
= 359 kg/m3 > 340 kg/m3 hence ok. 

A-7 PROPORTIO0N OF VOLUME OF COARSE AGGREGATE AND FINE 
AGGREGATE CONTENT 
From Table 3 of (IS 10262:2009) Volume of coarse aggregate corresponding to 20 mm size 
aggregate and fine aggregate (Zone II) for water-cement ratio of 0.50 =0.62 . 

In the present case water-cement ratio is 0.44. Therefore, volume of coarse aggregate is 
required to be increased to decrease the fine aggregate content. As the water-cement ratio is 
lower by 0.06. The proportion of volume of coarse aggregate is increased by 0.02 (at the rate 
of -/+ 0.01 for every ± 0.05 change in water-cement ratio). 

Therefore, corrected proportion of volume of coarse aggregate for the water-cement ratio of 
0.44 = 0.64 

NOTE  In case the coarse aggregate is not angular one, then also volume of coarse 
aggregate may be required to be increased suitably based on experience & Site conditions. 

For pumpable concrete these values should be reduced up to 10%. Therefore, volume of 
coarse aggregate =0.64 x 0.9 =0.576. 

Volume of fine aggregate content = 1  0.576= 0.424. 
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A-8 MIX CALCULATIONS 
The mix calculations per unit volume of concrete shall be as follows: 
a) Volume of concrete = 1 m3 

b) Volume of cement = [Mass of cement] / {[Specific Gravity of Cement] x 1000} 
= 359/{3.15 x 1000} 
= 0.114m3 

c) Volume of water = [Mass of water] / {[Specific Gravity of water] x 1000} 
= 158/{1 x 1000} 
= 0.158m3 

d) Volume of chemical admixture = 1.75 litres/ m3 (By Trial and Error Method used 0.4% by 
the weight cement) 

e) Volume of all in aggregate = [a-(b+c+d)] 
= [1-(0.114+0.158+0.004)] 
= 0.724m3 

f) Mass of coarse aggregate= e x Volume of Coarse Aggregate x Specific Gravity of Fine 
Aggregate x 1000 
= 0.724x 0.576 x 2.67 x 1000 
= 1113 kg/m3 

g) Mass of fine aggregate= e x Volume of Fine Aggregate x Specific Gravity of Fine 
Aggregate x 1000 
= 0.724x 0.576x 2.60 x 1000 
= 798 kg/m3 

A-9 MIX PROPORTIONS 
Cement = 288 kg/m3 
GGBS = 72 kg/m3 (20% By Total weight of Cement) 
Water = 158 l/m3 
Fine aggregate = 798 kg/m3 Coarse aggregate 20mm = 882 kg/m3 
12mm = 223 kg/m3 (20% By Total weight of Coarse Aggregate) 
Chemical admixture = 1.34 kg/m3 (0.4% by the weight of cement) 
Density of concrete = 2430 kg/m3 
Water-cement ratio = 0.47 
Mix Proportion By weight = 1:2.21:3.09 

NOTE  Aggregates should be used in saturated surface dry condition. If otherwise, when 
computing the requirement of mixing water, allowance shall be made for the free (surface) 
moisture contributed by the fine and coarse aggregates. On the other hand, if the aggregates 
are dry the amount of mixing water should be increased by an amount equal to the moisture 
likely to be absorbed by the aggregates. Necessary adjustments are also required to be made 
In mass of aggregates. The surface water and percent water absorption of aggregates shall be 
determined according to IS 2386 
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A-10 The slump shall he measured and the water content and dosage of admixture shall be 
adjusted for achieving the required s lump based on trial , if required. The mix proportions 
shall he reworked for the actual water content and checked for durability requirements. 

WORK ASSIGNED AND ITS DETAILS 

To construct the cc road in gajullapadu, Nandivada mandal. 

Total no of roads constructed: 1street road 

 Total length of road:8km 

Under the supervision of : sri ashok kumar supervisior, panchayat raj detarment. 

Duration of work: one month.  

MIXING AND TRANSPORT OF CONCRETE 

CONCRETE MIXING PLANT 

The concrete mixing plant must have a sufficient capacity in order to be able to continuously 
supply concrete to the paving machines. The mix constituents and admixtures have to be 
dosed very accurately. The number of aggregate feed bins has to equal at least the number of 
different aggregate fractions. The bins shall have raised edges to prevent contamination of the 
aggregate fractions. The equipment for loading the materials shall be in good condition and 
shall have sufficient capacity to be able to continuously feed the bins. The bucket of the 
loaders shall not be wider than the bins. The content of the cement silos and the water tank 
are in proportion to the production rates. 

For small works, permanent concrete mixing plants are often called on. In that case, mixing 
plants that are inspected and that can deliver Indian quality certification concrete should be 
used. 

Furthermore it is useful and even essential to have a communication system between the 
concrete mixing plant and the construction site in order to coordinate the batching and paving 
operations 

 

 

 

TRANSPORT OF THE CONCRETE 

Sufficient trucks must be available to continuously supply the paving machines. The number 
depends on the yield at the construction sites the loading capacity of the trucks and the cycle 
time (i.e. the transport time plus the time required to load and unload a truck)- The loading 
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capacity and the of truck to be used depend on the nature of the work, the haul roads and 
concrete paving machines. 

Usually, the specifications prescribe that the concrete has to be transported in dump trucks as 
concrete consists of a relatively dry mix having a consistency that makes transport and 
unloading in truck mixers difficult. Furthermore, dump trucks can discharge the concrete 
faster. For small marks and in urban areas, the use of truck mixers is increasingly accepted. 
Under these circumstances an admixture (e.g. a superplastisizer ) can be mixed in just before 
discharging the concrete, 

The necessary measures have to be taken to prevent changes of the water content and 
temperature of the concrete during transport. To this end, the specifications prescribe to cover 
the dump trucks by means of a tarpaulin. 

 

 

 
                                                       fig 9: pouring of concrete 

 

PLACING THE CONCRETE 

Usually the concrete is placed using slip form paving machines which applies for all 
categories of roads. This equipment meets both the requirements for quality and for the 
envisaged rate of production. Conventional concreting trains riding on set up rails, are hardly 
used any more for roadwork's in our country. For this reason this manner of execution will 
not be dealt with here. However, the technique of manually placing the concrete using forms 
is still applied in certain cases, such as for the construction of roundabout  with a small 
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diameter, at intersections, for repair work or when the execution conditions are such that slip 
form pavers cannot be utilized. This occurs increasingly often in urban areas for the 
construction of pavement surfaces of exposed aggregate and possibly coloured concrete. 

 

 

                                         Fig 10: pumping of concrete 

 

COMPACTION: 

The purpose of compaction is that to pull out air from void and make concrete harden. 

Compaction done by: 

1. Mechanically surface vibrator  

2.  Manually hand tampers  

Mechanically surface vibrator: 

The surface vibrators commonly used are pan vibrator and vibrating screeds. The main 
application of this type of vibrator is in the compaction of small slabs, not exceeding 150mm 
thickness and patching and repair of pavement slabs. 
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                    fig 11: internal vibrator 

 

FINISHING OF SURFACE: 

Floating: 

For leveling the surface use floating, screeding, power trowel. So that there is no acceptable 
more than 3mm variation in concrete level surface. 

Belting:   

For making surface clean used belting process. Belt is nothing but a 15-30cm thick sheets of 
canvas which have more length than road. 



 
 

23 
 

 

                             Fig 12: floating of concrete 

 

BROOMING:  

Brooming is the process in which we made rough surface parallel to road by brush. 

It useful in avoiding slip and comfortable travelling on road. The depth of line on road no 
more than 1.5mm. 

JOINTS: 

Joints are placed in concrete slabs and pavements at regular interval to prevent development 
of cracks in concrete. 

 

TYPES OF JOINTS:  

 Contraction joint 
 Expansion joint 
 Construction joint 
 Longitudinal joint 

CONTRACTION JOINT: 

These are intended to create weak planes in concrete and to regulate the location where 
cracks, as resulting of dimension changes, can occur. 

EXPANSION JOINT: 
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These are provided to separate or isolate slabs from other parts of the building, such as walls, 
footing or columns. Joint permits free vertical and horizontal movements between adjacent 
parts of the structure and help reduce cracking when these movements are restrained. 

 

                                      Fig 13 : types of joints 

 

CONSTRUCTION JOINT: 

 These are provided at surface where two successive placements of concrete occur. They are 
typically placed at the end of a  for longer 
time than the initial setting time of concrete. 

LONGITUDINAL JOINT: 

A longitudinal joint consists of a tie bar placed at the mid depth of a concrete pavement and it 
is not intended for joint lateral movement. In fact longitudinal joint are normally designed at 
a regular spacing. 
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CURING: 

Curing is the process of increasing hydration in cement; after setting the concrete, curing 
process is done till 20 to 25 days. 

There are some method of curing- 

Shading concrete works 

Covering with hessian & gunny bags 

Sprinkling of water 
Membrane curing 
By ponding   
 
 

 
                   Fig 14:Curing of CC road by ponding method 

 

 

PROTECTION OF THE CONCRETE ROAD 

1. PROTECTION AGAINST DRYING OUT 

The quality of hardened concrete, and in particular, the durability of surface- depends directly 
on the protection of the fresh concrete against drying out. It is detrimental both to strength 
and to the shrinkage (risk of cracks forming) and also to the au-ability fresh concrete loses 
water. As a result of their large exposed areas, pavements are greatly subjected to drying out. 
E.g. At an ambient temperature of 200C, a relative humidity of 60 a temperature Of the 
concrete of 250C and a wind speed of 25 I litre of water will evaporate every from every 
m20f pavement surface. Note that the upper surface layer (a few cm thick) concrete only 
contains about 4 litres of water per m2. 

A curing compound is usually used to protect road concrete against drying out This coating 
sprayed on the concrete top surface and on the vertical surfaces immediately after the paving 
rain has passed and, if applicable, after the concrete surface has been roomed. 
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In case of an exposed aggregate finish, the setting retarder must also have the property that it 
protects the concrete against drying out. If not, the concrete must be covered with a plastic 
sheet as soon as the setting retarder is applied. As stated above, subsequent to the removal of 
the skin of concrete mortar, the concrete is protected against drying out a second time by 
spraying a curing compound or by covering the surface with a plastic sheet. The latter method 
is particularly used in urban areas on coloured exposed aggregate concrete. 

The curing compound has to be applied at a rate of at least 200 g/m and its effectiveness 
coefficient shall be greater than 80%. Curing compounds are pigmented white or have a 
metallic gloss so as to better reflect sunlight which limits the warming up of the concrete. 

 

 

2. PROTECTION AGAINST RAIN 

Concreting is stopped if it rains. Furthermore, the necessary measures have to be taken to 
prevent that the concrete surface is washed out by rain. This applies both to freshly spread 
concrete that has not been compacted yet and to smoothed concrete. Plastic sheets or mobile 
shelters are suitable means of protection. 

3. PROTECTION AGAINST FROST 

When concrete is placed in cold weather (see also 8.4.1) the pavement surface has to be 
effectively protected against frost in such a way that the temperature at the surface of the 
concrete does not drop below + 10 c for 72 hours after placement. This protection can consist 
of, for example, non-woven geo textile or polystyrene foam plates with ballast. 

4. PROTECTION AGAINST MECHANICAL INFLUENCES (TRAFFIC 

SIGNPOSTING) 

Every necessary measure shall be taken to protect the fresh concrete from damage due to all kinds of 
mechanical influences (cars, bicycles, pedestrians, animals etc.) 

SPECIAL MEASURES 

 

WORKABILITY PERIOD 

It must always ensued concrete is processed as quickly as possible. certainly within 2 aner 
batching including the surface treatment the protection In hot. Dry even shorter workability 
has to be Observed (minimum 90 minutes). Unless precautious are taken that have been 
approved by the manager Of the works, concrete laid if the air temperature at I S m above 
ground under thermometer shelter does not exceed 25 can measures shall taken to keep the 
water content of the concrete as Constant as possible from the time of batching until 
completion of the placement. 
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PAVING INTERRUPTIONS 

Whenever the supply of concrete is interrupted, the driver of the paving machine shall 
immediately take the necessary measures to lower the speed of the paving train and to ensure 
that the machine stops as little as possible. 

For a short interruption, the machine should be stopped before the deposited concrete in the 
vibrating chamber has dropped to such a level that the vibrators become visible. If the supply 
is interrupted for more than 60 minutes (45 min. in hot weather), a construction joint has to 
be made 

Upon a long-lasting defect of the paving equipment, the supply of fresh concrete has to be v; 
Stopped immediately and an attempt must be made to complete the current paving phase. If 
the Circumstances and the elapsed workability time no longer make a proper completion 
possible, the concrete, that has been deposited but not yet finished, has to be removed. 

TO achieve a continuous profile, particular care is taken of the execution of the construction 
joints, both at the end of the day and every time work is resumed. The concrete is compacted 
preferably with a separate vibrating needle before the paving machine is passing in order to 
obtain properly compacted concrete on both sides of the joint. 

 

PLACEMENT OF CONCRETE ON A SLOPE 

When placing concrete on a slope of less than 4 % it is recommended to work uphill, in order 
to prevent tension cracks at the surface. Furthermore, the consistency of the concrete and the 
working speed of the paver have to be adapted to the working conditions. However, if the 
longitudinal slope is more than 4 %, unevenness can occur as concrete falls back when the 
machines have passed. In that case, a suitable composition of the concrete mix has to be 
realized and it is recommended to work downhill. It must be ensured that enough concrete is 
deposited in front of the paving machine to prevent the concrete from sliding down. Concrete 
pavements have been successfully executed on slopes of 10 to 12 %. At one time the slope 
was even 18 %. 

ESTIMATION 

Estimation of any construction work may be denied a he process of calculating the quantities 
and cont of the various items Found in connection with the work to a reasonable degree of 
accuracy 

For preparing the estimate drawing consists of plan, sections through important points and 
elevation a long   with detailed specification giving descriptions of all workmanship 
properties and proportion of material as required. 
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The estimate also gives an idea of the time required for completion however,  the actual cost  
is  known only after completion of work  accounts of the completed work 

For preparing the estimate, drawing consists of plan, section through important port and 
elevation a long with a detailed specification giving description of all properties and 
proportion of material required 

The climate also gives an idea of the time required for completion However, the us known 
only after completion of work  account of the completed work 

 PURPOSES OF ESTIMATING: 

MONEY - to determine necessary amount of money required by the way to complete the 
proposed work. 

QUANTITY - to determine the quantities of material required in order to program their 
timely procurement. 

WORKER - to determine the number of various types of workers required in each   work. 

 

TYPES OF ESTIMATES 

1. Approximate estimate or preliminary estimate 

2. Detailed estimate 

 

1. Approximate estimate or preliminary estimate 

 

Approximate is prepared to decide, weather the funds available for the proposal is sufficient 
or not the rough cost estimate is prepared from the practical knowledge and the cost of 
similar works The estimate is accompanied by detailed report explaining the necessity and 
utility of the proposal on the basis of this estimate competent sanctioning authority accords 

"administrative approval". 

Approximate estimate is also called as proforma estimate or preliminary estimator rough 

Estimate. 

2. Detailed Estimate: 

A detailed estimate is a cost of all the activities and materials that would be used in finishing 
the project .It differs from an initial or rough cut estimate by the mere depth of detailing. It is 
usually done finalizing the drawings. In detailed estimate, the quantities each item of work 



 
 

29 
 

such as earth work excavation, bed concrete, brick masonry etc. are calculated. The 
dimensions of length, breadth, depth or height are read of fro the drawings. 

Necessity of Detailed Estimate: Based on approximate estimate of the project 

admin  

For Getting "Technical sanction, the detailed estimate is prepared. 

Detailed estimate is required for arranging the contract and entering into agreement between 
contract and engineer / owner. 

 

 

OPENING TO TRAFFIC 

Usually, a concrete pavement is only opened to traffic 7 days after the concrete has been laid 
and after, in the presence of all parties, any possible cracks have been recorded. A concrete 
pavement of less than 7 days old can be opened to traffic if the contractor provides proof that 
the concrete has reached the minimum compressive strength stipulated in the specifications. 

Presently, special compositions of the concrete mix allow an early opening to traffic, i.e. 
between 24 and 48 hours after placement. These mixes are used, for example, for pavement 
repair works to reduce the nuisance to the public as much as possible. 

It is pointless to talk about quality if not all employees, each at his own level, make a special 
effort to understand the rules of good practice upgrade their know-how and act accordingly. 

 

 

 

 

 

 

 

 

 

 

 



 
 

30 
 

 

CONCLUSION: 

Based on the above discussion following conclusions are made: 

Concrete roads are good roads but not cheaper roads. These roads should be considered only 
if sufficient funds are available. The thickness of pavement and the reinforcement should be 
compromised.   

Due to this internship program we are able to know how the theoretical concepts are 
practically implemented through some works like construction of roads. 

Material mixing  

The proportions of concrete mix are obtained by experimentally evolved relationships 
between the factors in the choice of mix design. It provides reasonably accurate guidelines to 
arrive at an optimum proportion of ingredients. The trial mix here in this project. We 
designed for mix M30 on several trails. The fine and coarse aggregate are mixed in suitable 
proportion. 

 

The total abstract estimation of cement concrete road 7.50lakhs Road length=180mts. 
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ABSTRACT 

 

 As a part of industrial training in Rashtriya Ispat Nigam Limited, various ongoing 
civil engineering works regarding repair and construction of pavements, concrete structures 
and various functions of units in steel plant were observed. 

  During the internship period in steel plant, construction techniques that are 
implemented by CED for repair and construction of  pavements for transport  in RINL were 
studied. 

  The transport facilities for transportation of raw materials and output products in the 
steel plant  were studied. 
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CHAPTER-1 

INTRODUCTION 

 

  Rashtriya Ispat Nigam Limited (RINL) is the corporate entity of Visakhapatnam Steel 

Plant. Visakhapatnam Steel Plant (VSP), the first coastal based Steel Plant of India is located, 26 

Km south west of city of destiny i.e. Visakhapatnam. Bestowed with modern technologies, VSP 

has an installed capacity of 3Million Tonnes per annum of liquid steel and 2.656 Million Tonnes 

of saleable steel. At VSP there is emphases total automation, seamless integration and efficient 

up gradation, which result in wide range of long and structural products to meet stringent 

demands of discerning customers within India and abroad. VSP has become the first integrated 

Steel Plant in the country to be certified to all the three international standards for quality (ISO-

9001), for Environment Management (ISO- 14001) &for Occupational Health &Safety 

(OHSAS~18001). The certificate covers quality, systems, of all, operational, maintenance, 

service units besides Purchase systems, Training and Marketing functions spreading over 4 

regional marketing utilities, 2.0 branch offices and 22 stock yards located all over the country.  

 

  Civil Engineering Department (CED) was formed in the year 1990 to cater the needs of 

maintenance works pertaining to civil jobs when operation/process started unit-wise after taken 

over from construction. The activity of the department has fully geared up in 1991 when Blast 

is a maintenance / service-oriented department and 

caters the needs of all the unit / shops in the plant pertaining to civil works. Presently the CED 

Non-Executives. DGM (Civil) is the Head of the Department (HOD). 

 

  Transportation agencies and the road building industry have traditionally designed and 
constructed two pavement types, flexible and rigid.  The selection of which type to use is often 
based on a pavement type selection process to decide the best pavement alternative for a 
particular project.  This process helps pavement engineers determine the most cost-effective 
pavement type capable of supporting anticipated traffic under existing environmental conditions 
and providing safety and driving comfort to the traveling public.    
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  Composite pavement systems have shown good potential for becoming a cost-effective 
pavement alternative for high volume roadways.  There are several types of composite pavement 
structures; however, in this study, a composite structure is defined as a multi-layer structure 
where there is a flexible layer (top-most layer) over a rigid layer. 

  The raw material that is imported from various places has to be transported to different 
production units in steel plant. The biproducts are to be transferred to various mill for casting 
which are at long distance from manufacturing unit. The output product is transported and 
exported either by railways or roadways. To resist the heavy loads transferred from such vehicles 
the pavements are designed for longer life span and hence primitive measures are taken while 
laying a pavements.  

 
 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

3 
 

CHAPTER 2 

PAVEMENT 
 

 Pavement or Road is an open, generally public way for the passage of vehicles, people, 
and animals. 

  Pavement is finished with a hard smooth surface. It helped make them durable and able 
to withstand traffic and the environment. They have a life span of between 20 - 30 years 

Road pavement deteriorate over time due to 

 1) The impact of traffic, particularly heavy vehicles 

 2) Environmental factors such as weather, pollution. 

The main purpose of pavement is many people rely on paved roads themselves and their 
products rapidly and reliably 

2.1 TYPES OF PAVEMENTS 

2.1.1 FLEXIBLE PAVEMENTS: 

  Flexible pavements are those, which on the whole have low or negligible flexural 
strength and are flexible in their structural action under the loads. The flexible pavement layers 
reflect the deformation of the lower layers on to the surface of the layer. Thus, if the lower layer 
of the pavement or soil sub-grade is undulated, the flexible pavement surface also gets undulated. 
A typical flexible pavement consists of four components:  

1) Soil sub-grade       2) Sub base course  

3) Base course       4) Surface course 

 

Fig 1: Flexible Pavement 
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2.1.2 RIGID PAVEMENTS: 

  Rigid pavements are those which possess noteworthy flexural strength or flexural 
rigidity. The stresses are not transferred from grain to grain to the lower layers as in the case of 
flexible pavement layers. The rigid pavements are made of Portland cement concrete- either 
plain, reinforced or pre-stressed concrete. The cement concrete pavement slab can very well 
serve as wearing surface as well as effective base course. Therefore, usually the rigid pavement 
structure consists of cement concrete slab, below which a granular base or sub base course may 
be provided. 

 
 

Fig 2: Rigid Pavement 
 

2.1.3 COMPOSITE PAVEMENT: 

  There are two types in composite pavements. There are 1) surface course is bituminous 
and base/sub base is rigid, 2) surface course is rigid and base/sub base is bituminous. Usually 
these types of pavements are used for laying highways and express highways etc. 

 
Fig 3: Composite Pavement 
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2.1.4 SEMI RIGID PAVEMENTS: 

  When bounded materials like the pozzolanic concrete (lime fly ash aggregate mix), lean 
cement concrete or soil cement are used in the base course or sub base course layer, the 
pavement layer as considerably higher flexural strength then the common flexible pavement 
layers. Therefore, when this intermediate class of materials are used in the base or sub base 
course layer of the pavements, they are called semi rigid pavements. This third category of semi 
rigid pavements are either designed as flexible pavements with some correction factors to find 
the thickness requirements base on experience, or by using a new design approach. These semi 
rigid pavement materials have low resistant to impact and abrasion and therefore are usually 
provided with flexible pavement surface course. 

 
 
 

Fig 4: Semi Rigid Pavement 
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CHAPTER-3 

FLEXIBLE PAVEMENT 

 
  Flexible pavements are those, which on the whole have low or negligible flexural 
strength and are flexible in their structural action under the loads. The flexible pavement layers 
reflect the deformation of the lower layers on to the surface of the layer. Thus, if the lower layer 
of the pavement or soil sub-grade is undulated, the flexible pavement surface also gets undulated 
A typical flexible pavement consists of four components: 

 1) Soil sub-grade  

2) Sub base course  

3) Base course  

4) Surface course 

 
 

 

Fig 5: Cross Section of Flexible Pavement 
 
 
3.1 SUB-GRADE: 

  Sub-grade is the native material underneath the constructed road. It is also called 
"formation level". The term can also refer to imported material that has been used to build an 
embankment. Sub-grades are usually compacted before the construction of road, and are 
sometimes stabilized by the addition of asphalt, lime, Portland cement or other modifier. The 
sub-grade is the foundation of the pavement on which sub-base is laid. The load bearing strength 
of subgrade is measured by California Bearing Ratio (CBR) test. 
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Fig 6: Sub-Grade 

 

3.2 SUB-BASE: 

  Sub-base is the layer of aggregate material laid on the subgrade, on which the base 
course layer is located. It may be omitted when there will be only foot traffic on the pavement, 
but it is necessary for surfaces used by vehicles. Sub-base is often the main load-bearing layer of  
the pavement. Its role is to spread the load evenly over the subgrade. The materials used may be 
unbound granular, or cement-bound. The quality of sub-base is very important for the useful life 
of the road and can outlive the life of the surface, which can be scrapped off and after checking 
that the still in good condition, a new layer can be applied. Unbound granular materials are 
usually crushed stone, crushed slag or concrete or slate. 

 

 
 

Fig 7: Granular Sub-Base 
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3.3 BASE COURSE: 

  A base course consists of layer or layers of material placed between the top of the sub-
base and the surface course of pavement to provide economical, homogeneous and stable 
support. Base courses are subjected to severe loading, and thus the materials must be durable 
enough support and transmit these loads to the underlying roadway components. Before any base 
course the sub-base must be constructed according to the current Standard Specifications. 

 

 
 

Fig 8: Base Course 

 
  As mentioned previously, the riding surface of the completed pavement affected by 
irregularities in either sub-base or the surface of the base course, therefore necessary for the 
Inspector to ensure that the contractor conscientious carrying out this phase of the work. The 
contractor is responsible for draining and protecting the sub-base. No base material should be 
placed on a sofa, loose, or frozen sub-base. 
 
 
3.4 SURFACE COURSE: 

  The wearing course is the upper layer in roadway, airfield and dockyard construction. 
The term 'surface course is sometimes used, however this term is slightly different as it can be 
used to describe very thin surface layers such as chip seal. In flexible pavements, the upper layer 
consists of asphalt concrete that is a construction aggregate with a bituminous binder. The 
wearing course is typically placed on the binder course which is then laid on the base course, 
which is normally placed on the sub-base, which rests on the sub-grade. There are various 
different types of flexible pavement wearing course, suitable for different situations Stone Mastic 
asphalt is a type of flexible pavement wearing course which is typically used for heavily 
trafficked roads. 
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Fig 9: Surface Course 
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CHAPTER 4 

MATERIALS 

   Pavement Material Asphalt and concrete are the most common paving materials found in 
the developed landscape. However, there are other strong, durable pavements that can add 
variety to the built landscape and help reduce pavement's imperviousness. The following is a 
review of selected paving materials. 

4.1 BITUMEN: 

  Bituminous concrete or asphalt is composed of aggregates bound together with asphalt 
cement. The aggregate is heated and mixed with hot (275oF) asphalt then taken to the 
construction site where it is placed, as a wearing surface, over a base course. The asphalt is laid 
by hand and paving machine, then rolled to force the mixture to firmly set. It is then allowed to 
cool, typical asphalt pavement has a life expectancy of 20 years before it needs resurfacing. 
Asphalt pavement is composed of the following two layers, the wearing course and the base 
course. 

  The Wearing Course transfers and distributes traffic loads to the base course. The 
wearing course is actually composed of two layers, a 1-1/4" to 1-1/2" surface layer and a 3* 
bonding layer. The bonding course penetrates voids in the sub base and binds the wearing course 
to the sub base aggregate. 

 
 

Fig 10: Bitumen 
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4.2 AGGREGATES: 

  Aggregate is a durable paving surface that is available in either natural or synthetic form. 
Natural paving stone is graded based on its hardness. porosity and abrasion resistance. It is 
available either in cut or uncut form in various degrees of smoothness. 

  Examples of uncut or rubble stone, are broken quarry rock and river stone available in 
evening degrees of smoothness. Crushed stone of various sizes and hardness is used as sub-base 
for other surface material, surface pavement or ground cover. When mixed with asphalt or 
concrete, crushed stone or aggregate is used in the wearing and base course of roads, driver 
parking lots and sidewalks. Larger stones are mixed with asphalt or concrete when a rougher or 
more porous surface is desired. 

 

 
 

Fig 11: Aggregate 

 

4.3 EARTH MATERIALS: 

  Earth materials used for paving include gravel, soil, granular products, and turf. The 
volume of earth materials is determined by its state in the earth moving process. For example a 
cubic yard of gravel as it lies in its natural, undisturbed state usually swell to 1.25 cubic yards 
after it has been disturbed by excavation. The same quantity of gravel decreases in volume to 
about 90 cubic yards after it has been compacted by machinery on site. 
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Fig 12: Earth material 
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CHAPTER-5 

COMPOSITE PAVEMENT CONSTRUCTION STEPS 

  There is a step by step procedure for construction of composite pavements. We must 
follow the step wise procedure for road construction. 

 
5.1 SOIL EXCAVATION: 

  The first step is to remove vegetation. This begins with undergrowth. After the 
undergrowth is cleared away, only large vegetation, such as trees and shrubs, is left to be cleared. 
Clearing the undergrowth first creates a safer, easier space to do the labour or tree removal. Tree 
cutting can be very dangerous and requires skill and expertise. The trees are cut to leave tall 
stumps that are easier to remove. We remove the stumps using machinery, then focus on 
removing the roots. It's especially important to remove stumps and roots, as the decaying woody 
material can cause cracks in concrete structures built on the site. We also remove large stones 
and dig out animal burrows and fill them with clay. Vegetation within a surrounding designated 
workspace area should be cleared. Any trees and shrubs within at least 30 feet of the construction 
site should also be cleared. 

   

 
 

Fig 13: Excavation of Soil 

  Surface soil has a high concentration of roots and other decaying materials. This makes 
surface soil an unstable foundation for building upon. The area to be cleared is designated, and 
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then the surface soil is loosened, removed, and transported. The topsoil may be able to be used 
elsewhere; otherwise it is transported to where it can be of use. We grade the new surface of the 
soil and prepare it for foundation building and the application of concrete or asphalt. 

 

5.2 GENERAL EQUIPMENT CONSIDERATION: 

  The method and equipment used in road construction is an important economic factor 
and design factor in road location and subsequent design. A road to be built by an operator 
whose only equipment is a bulldozer requires a different design than a road to be built by a 
contractor equipped with hydraulic excavator, scrapers, and bulldozer etc., are common road 
construction equipment and their suitability for the different phases of road construction. A 
bulldozer can be used in all phases of road construction from excitation and drainage installation 
to final grading. The front end loader performs well in soft material. Front end log loaders can be 
fitted with a bucket extending their usefulness under the correct conditions. 

 
5.3 PREPARING THE SUB-GRADE: 

  The overall strength and performance of a pavement is dependent not only upon its 
design (including both mix design and structural design) but also on the load-bearing capacity of 
the sub-grade soil. Thus, anything that can be done to increase the load bearing capacity of the 
sub-grade soil will most likely improve the pavement load-bearing capacity and thus, pavement 
strength and performance.  

 
 

Fig 14: Sub Grade 
  Additionally, greater sub-grade structural capacity can result in thinner (but not 
excessively thin) and more economical pavement structures. Finally, the finished sub-grade 
should meet elevations, grades and slopes specified in the contract plans.  
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5.4 PREPARING SUB-BASE AND BASE COURSE: 

  In this layer usually aggregates are used for filling. The thickness of this layer is given 
by the design. Based upon the sub-grade strength we can place sub-base or we can directly go to 
base course. In this layer aggregate or combination of aggregate and dust or aggregate and 
cement is used. A leveler is used which consists of a sensor helps to level the base course. 

 
 

 
 

 
Fig 15: Base Course 
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Fig 16: Concrete Base 

 

5.5 TACK COATS: 

  A tack coat is thin bituminous liquid asphalt, emulsion or cutback coating applied 
between HMA pavement lifts to promote bonding. Adequate bonding between constructions lifts 
and especially between the existing road surface and an overlay is critical in order for the 
completed pavement structure to behave as a single unit and provide adequate strength.  

  If adjacent layers do not bond to one another they essentially behave as multiple 
independent thin layers - none of which are designed to accommodate the anticipated traffic-
imposed bending stresses. Inadequate bonding between layers can result in delamination 
(debonding) followed by longitudinal wheel path cracking, fatigue cracking, potholes, and other 
distresses such as rutting that greatly reduce pavement life. 

 
5.6 PREPARATION AND PLACING PRE-MIX : 

  The premix is prepared in a hot mix plant of a required capacity with the desired quality 
control. The bitumen may be heated upto 150-177 deg C and the aggregate temperature should 
not differ by over 14o C from the binder temperature. The hot mixed material is collected from 
the mixture by the transporters, carried to the location is spread by a mechanical paver at a 
temperature of 121 to 163 deg C.  
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  The camber and the thickness of the layer are accurately verified. The control of the 
temperatures during the mixing and the compaction are of great significance in the strength of 
the resulting pavement structure. 

 
5.7 ROLLING: 

   A mix after it is placed on the base course is thoroughly compacted by rolling at a speed 
not more than 5 Km per hour.  

  The initial or break down rolling is done by 8 to 12 tones roller and the intermediate 
rolling is done with a fixed wheel pneumatic roller of 15 to 30 tones having a tyre pressure of 
7kg per sq.cm the wheels of the roller are kept damp with water. 

  The number of passes required depends on the thickness of the layer. In warm weather 
rolling on the next day, helps to increase the density if the initial rolling was not adequate. The 
final rolling or finishing is done by 8 to 10 tone and static roller. 

 

 

Fig 17: Static Roller 
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5.8 QUALITY CONTROL OF BITUMINOUS CONSTRUCTION: 

  The routine checks are carried out at site to ensure the quality of the pavement mixture 
and the pavement surface Periodical checks are made for 

 Aggregate grading 

 Grade of bitumen 

 Temperature of aggregate 

 Temperature of paving mix during mixing and compaction 

  At least one sample for every 100 tones of the mix discharged by the hot mix plant is 
collected and tested for above requirements. Marshall tests are also conducted. For every 100 
sq.m of the compacted surface, one test of the field density is conducted to check whether it is at 
least 95% of the density obtained in the laboratory. The variation in the thickness allowed is 
6mm per 4.5m length of construction. 

 
5.9 FINISHED SURFACE: 

  The AC sure should be checked by a 3.0 m straight edge. The longitudinal undulations 
should not exceed 8 mm and the number of undulations higher thin 6 mm had not exceed 10 in a 
length of 300 m. The cross-traffic profile should not have undulations exceeding 4 mm. 

 

 

Fig 18: Finished Surface 
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5.10 OPEN TO TRAFFIC: 

  Road is open to traffic as soon as bitumen gets cooled to its surrounding temperature. 

 

 

Fig 19: Open To Traffic 
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CHAPTER-6 

THICKNESS OF PAVEMENT 

 
  The composite pavement is a combination of different layers which includes sub grade, 
granular sub-base, base coarse and bituminous concrete. The total thickness of the pavement is 
575mm. 

Sub-Grade: 

   In this total thickness of sub-grade is of 150mm thick. In this layer soil is filled and 
compaction is done by using rollers. The compaction is done till the desired strength is reached. 

Granular Sub-base: 

   The next layer is granular sub-base which is of 125mm thick. In this layer aggregates 
are used. The aggregate base is laid by spreading the material in thin layers und compacting each 
layer by rollers. Aggregates used in granular base and sub base applications generally consist of 
sand and gravel, crushed stone or quarry rock. 

Base course: 
 
  The next layer is base course which is of 250mm thick. In this layer a hard concrete slab 
is laid.  

Tack Coat: 

  After this layer a tack coat is laid for rapid settling. This tack coat is nothing but a 
bituminous liquid. This is laid by using tankers. This is like watering the granular sub-base. 

Bituminous Concrete:  

  The last and the top most layer of the flexible pavement is bituminous concrete It is the 
mix of hot bitumen and aggregate less than or equal to 10mm.  

  As every layer is important in flexible pavement, they are to be designed very carefully 
by following the design standards and to load which it has to withstand. 
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Table 1: Thickness of Pavement 
 
 

S.NO LAYER THICKNESS(mm) 

1 Sub Grade 150 

2 Granular sub base 125 

3 Base coarse 250 

4 Bitumen concrete 50 

Total Thickness of Pavement 575 
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CHAPTER-7 
 

CONCLUSION 
 
The techniques for the pavement construction in steel plant were studied during internship 
period. Laying of composite pavement and bitumen pavements were carried out and the various 
ongoing repair and maintenance works were also observed.  

The production control and individual units functioning and various CED works were observed. 
As a part of internship, the composite pavement analysis and construction is done with a 
pavement thickness of 575 mm, where the hard concrete slab is surfaced with a thin layer of 
bitumen. Various ongoing civil engineering works regarding repair and construction of 
pavements, concrete structures and various functions of units in steel plant were observed.  

During the internship period in steel plant, construction techniques that are implemented by CED 
for repair and construction of pavements for transport in RINL were studied and the functioning 
of various production units and maintenance units were studied. 

The transport facilities for transportation of raw materials and output products in the steel plant 
were studied. 
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ABSTRACT 

 The Project deals with a Residential Building by GRAND PROJECTLLP at 

Chinnakakaninear Vijayawada under the premises of N.V.S Kishore Babu (Project Manager). 

Typical construction consists of G+14 floors. It is a Luxury residential Building with 

all the amenities like Shopping mall, gym, mini theater and club house, Overhead water 

Sprinkler system, sewage treatment plant etc., and it is of  6.9 acres with total of 4 towers 

with a builtup area of 32% of total area  and open area of 68% of total area. During the 

Training period they given a brief introduction about construction of this building. In this 

project, it is mainly dealing with observation of Site execution work of Structural elements 

like Beams & slabs etc and finishes like Masonry, Plastering, flooring, etc. Based on the 

orientation of floors, they have different built up areas. Quantity Estimation was explained in 

a detailed manner by the respective quantity surveyor (QS) and also plans were given for 

practicing it.Code specifications, Quality checking and building bye laws& safety plan are 

followed for every element in the construction. 
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CHAPTER 1 

INTRODUCTION 

Grand Project Capitol is a first of its kind Residential apartment project in Chinnakakani, 

offering 2BHK & 3BHK flats and Duplex apartments with great lifestyle Amenities like club 

house, gym, Overhead water sprinkler system Jogging track, Sewage treatment etc, are 

surrounded by very good social infrastructure. 

A premium housing project named GRAND PROJECT CAPITOL launched by Kesineni 

Developers and Kavuri Hills developers in Chinnakakani, Amaravathi.It is offering 

apartments of 2BHK with 1076 sqft&3 BHK with 2033 sqft .It is Spread across 6.9 acres of 

land having 4 towers of G+14 floors with Lift, public health Engineering units etc 

 

Fig 1.0Construction site 

Location of the Site :  

GRAND PROJECT CAPITOL is located in chinnakakani. This region was chosen because of 
its central location and ease of accessibility from the north, south, the coast and the 
Rayalaseema regions.  
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture. It undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades. The classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm-

.The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gain of strength 

2.2 READY MIX CONCRETE (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Boom place etc. The concrete admixtures 

like plasticizers are used to maintain the workability of concrete & slump S. 

     Table 1 Slump details 

S.No  Structural Elements of concrete                  Slump 

1  Slabs, beams  and Walls 110mm 

2 Columns 100mm 

3 Normal RCC work 100mm 

   

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 
concrete structure. Grade of steel used is Fe500. 
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TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 BAR-BENDING-SCHEDULE 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction. 

2.3.2 STIRRUPS 

These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement.8mm bars are used. Both ends should be hooked more than 1350 

 

Fig 2.1Stirrups 

 

2.3.3 COVER BLOCKS 

The blocks which are provided to prevent exposing of reinforcement to outside are 

called cover blocks. These are divided blocks between reinforcement and Shuttering 

Table 2 Clear cover 

Structural element Clear covermm 

Footing 50 

Column 40 

Beam 25 

Slab 20 
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2.3.4 LAPPING 

Lapping is defined as the overlapping of two bars side by side up to the design length 

Lapping zone in columns h/3 or h/4 and lapping length = 50d    (d = diameter of bar). 

2.3.5 DEVELOPING LENGTH 

A Developing length can be defined as the amount of reinforcement length needed to 

be embedded or projected into the column to establish the desired bond strength between the 

concrete and steel.  

Development length = 2/3 x D                      (D = depth of the beam) 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
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Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR Used for excavation of sub soil 

 

Fig 3.3 Excavator 

3.4 TOWER HOIST 

Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

4.1 BRICK TROWEL 

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE 

When constructing a wall, we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. 

We should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

4.4 PLUMB BOB 

This is used to measure the whether brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 
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Fig4.2 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding box wood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

4.6 SHUTTERING PLATES 

These plates are present at the top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 Runners 

Normally these plates are off two types, they are wooden and steel plates and these two types 

are used based on the load and how much load it need to transverse. Wooden plates are 

cheaper than steel plates. 

 

 

Fig 4.3 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m.  

There are different types of jacks used in construction site  

1. Top and bottom plate jack  

2. Four way head or Fork head jack 

3. L  Jack 

4. U  jack  

 

Fig 4.4 Prop Jacks 
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    Fig 4.5 Types of Prop jacks 

4.8 RUNNER 

These are about 2x3 and 3x4 inches, used for L jack to hold the under beam shuttering. 

4.9 CLAMP 

A clamp is a type of device typically used to hold a wood or metal work piece. There 

are used for Column shuttering and for Beam shuttering. These are available in different sizes. 

 

Fig 4.6Column Clamp 

4.10 ACRO SPANS: 
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Acro spans are widely use for slab shuttering works almost in all typeso construction. Its 

basically a telescopic spa which have inner and outer members.  

 

 

 

 

 

 

Fig 4.7Acro span 
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CHAPTER  5 

QUANTITY ESTIMATION 

5.1 Quantity of concrete & shuttering for footing 

In cubic feets 

1m=3.28ft  

 

 

Example:- 

A stepped footing with following dimensions  

A = 3.15m in feet 10.33ft 

B = 3.15m in feet 10.33ft 

C= 0.45m in feet 1.47ft 

D = 0.45m in feet 1.47 ft 

Tc =0.075m in feet 0.246ft 

Tf= 0.15m in feet 0.492ft 

Concrete Quantity-                                                        Shuttering Quantity- 

For Cement Concrete Bed-                                               For Cement Concrete Bed-      

Q = L x B x H                                                                   Q = Perimeter x h  

    = 10.33 x 10.33 x 0.492                                                   = (4 x 10.33) x 0.49 
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    =52.50 ft2                                                                         = 20.32ft2 

Stepped Footing 1                                                              Stepped Footing 1 

Q = L x B x H                                                                   Q = Perimeter x h  

    = 9.84 x 9.48 x 1.47                                                        = (4 x 9.48) x 1.47 

    =142.33ft2                                                                                            = 57.85ft2 

Stepped Footing 2                                                            Stepped Footing 2 

Q = L x B x H                                                                  Q = Perimeter x h  

    = 4.59 x 4.59 x 1.47                                                       = (4 x 4.59) x 1.47 

    =30.97ft2                                                                                                =26.98ft2 

Total quantity required = 52.50+142.33+30.97 = 225.8ft2 

Total shuttering Quantity = 20.32=57.85=26.98 = 105.15 ft2 

5.2 Quantity of steel reinforcement in beams 

 

5.2.1 Top Main Longitudinal Bar:- 

Apply the following formula to get the cutting length of the top longitudinal bar. 

Net Length = Clear length of the beam + 2x developing length+ 2x (bearing of wall - clear 
covers)                                                                                  Development length = 2/3 x D 

 
Therefore, Cutting length = Net length  2(d)for 900 = 2d      (d = dia of bar) 

 = Net length  4dfor 450 = 1d     (D = depth of beam) 

 

5.2.2 Bottom Main Longitudinal Bar:- 

Net Length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                 Development length = 2/3 x D 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4d                          for 450 = 1d 
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5.2.3 Top extra and bottom extra:- 

Same as top and bottom main reinforcement  

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4dfor 450 = 1d 

5.2.4 Stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

Therefore, Cutting length = Net length  5(2d)                   hook length= 10D          

No of stirrups = length/spacing +1 

 

5.3 Quantity of Shuttering for beams 

Shuttering quantity:- (width + 2 x Depth) x length 

 Length = clear length + 2 x bearings of wall 

Example:- 

Top main reinforcement:- 

Net length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                                             (Development length = 2/3 x D)                                                             

 = 4400+2(2/3x525)+2(200-25) 

=5450mm    = 5.45m 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Bottom main reinforcement:- 

Net length= Clear length of beam + 2x developing length + 2 x (bearing of wall - clear covers) 

= 4400+2(2/3x525)+ 2(200-25) 

=5450mm    = 5.45m 



15 
 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Top extra reinforcement  :- 

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers) 

=1500+ (2/3x525)+ 2x(200-25) 

= 2025mm     = 2.025m 

Cutting length= Net length  (2d) 

= 2025  50 

 = 1975mm    = 1.975m 

Bottom extra reinforcement :- 

Net length = 4400  2(800) 

= 2800mm    = 2.8m 

Net length of stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

= 2[(200-2(25) + (525-2(25)]+ 2x10x10 

= 1450mm    = 1.45m 

Cutting length = Net length  5(2D) 

= 1450 - 5x2x10 

                        =1350mm   = 1.15m                    

 

Stirrups:-   @ 150 c/c @ edge 

No of stirrups = (length/spacing)+1 

Length = 1500 + 175 = 1675 

No. of stirrups =(1675/150)+1 
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                  @ 230c/c @ middle 

No of stirrups = (length/spacing) + 1 

Length = 4400  (1500+1500) 

= 1400mm 

No. Of stirrups = (1400/230)+1 

 

Shutters Quantity for beam:- 

Quantity  (Q)         = (width + 2xdepth) x length 

               Width (b) = 200mm = 0.2m 

                Depth (d) = 525mm = 0.525m   

                Length (l) = 4400 +2(200) 

= 4800mm = 4.85m 

Q   =(b+ 2(d)x l) = (0.2 + 2(0.525) x 4.85) 

= 5.95 m2 

5.4 Quantity of Centering for Slabs

 

1. Find the Area of slab 

2. Find number of plates / shutters by using the following formula  

             Area of slab / shutter plates area 

3. Find the number  ofAcro spans 

              1 Acro span = 5 plates  
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              2 Acro span = 10 plates 

By cross multiplying can find the number of Acro spans for required area 

4. Find the number of prop jacks 

               1 Acro span = 3jacks 

               2 Acro span = 6 jacks 

  By cross multiplying can find the number of prop jacks for required area 

Example:- 

Area of slab = 5200x3600mm 

= 18720000mm2 

Shuttering quantity = 1.87m2 

No .of plates or shutters = Area of slab / area of shutter used 

Area of shutter used = 0.9x0.6 m2 

= 1.87/ (0.9x0.6) 

 

No. of Acro spans = for 5 plates = 1 Acro span 

for 35 plates =  ? 

                         By cross multiplying we get  

35/5 = 7 acro spans 

No. of prop jack = for 1 acro span = 3 jacks 

for 7 acro spans =    ? 

                         By cross multiplying we get 

                                        

5.5 Quantity of Brickwork 

1. Find the volume of brick wall  = Length x  height x Thickness of brick wall 

2. Find the volume of one brick = length x breadth x depth 

3. Find the volume of one brick with mortar = (L X B X D) X 10           

where 10 is thickness of mortar 

4. Number of bars = Volume of brick wall / Volume of one brick with mortar 
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5. Deduct the door and windows whether they are placed.  

Example: 

Length of brick wall = 3.95m 

Height of brick wall = 2.50m 

Thickness of wall = 0.2m 

Total brick work = L x B x T = 3.95 x 2.50 x 0.2 = 1.975m3 

Volume of one brick = 0.6 x 0.2 x 0.2 

Volume of one brick with mortar = (0.6 x0.2 x 0.2) x 0.1 = 0.0026 m3 

Number f bricks = Total volume of brick all / volume of one brick with mortar 

= 1.975/ 0.0024 = 822.9  nos 

5.6Quantity of Plastering 

Example : Plastering quantity for a  bed room (3800 x 3200 mm) 

 

North Wall [200 mm thick] 

Area = 2.8 x 2.5 = 7 m2 

Door D1 area = 0.975 x 2.150 = 2.09 m2 

Deducted area = 7-2.09 = 4.91 m2 

Door sides = [0.975 + 2.15 + 2.15] x 0.2 = 1.055 m2 



19 
 

Total area = 4.91 + 1.055 = 5.965 m2 

Volume = 5.965 x 0.012 = 0.071 m3 

East wall [100 mm thick] 

Area = 3.2 x 2.5 = 8 m2 

Volume = 8 x 0.012 = 0.096 m3 

For 200 mm thick 

Area = 0.8 x 2.5 = 2 m2 

Volume = 2 x 0.012 = 0.024 m3 

South wall [200 mm thick] 

Area = 3.6 x 2.5 = 9 m2 

Window W3 area = 1.0 x 1.2 = 1.2 m2 

Deducted area = 9 -1.2 = 7.8 m2 

Window sides = [1.0 + 1.2] x 2 x 0.2 = 0.88 m2 

Total area = 7.8 + 0.88 = 8.68 m2 

Volume = 0.104 m3 
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CHAPTER 6 

REINFORCEMENT AND SHUTTERING OF BEAM 

6.1BEAM REINFORCEMET  

Beam is a horizontal structural element has the capability of take tensile load and resistance 

to bending. The load which is carried by beam is transferred to column and wall. Most of the 

beam is reinforced and that type is main reinforcement of grade Fe500. The grade of concrete 

used in the beam is M25. The clear cover of the reinforcement is 25mm.Dimensions of the 

beam is 350*350mm.  

 

Fig 6.1 Beam reinforcement 

  

6.2BEAM & SLAB SHUTTERING 

 

Fig 6.2 beam and slab shuttering 
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CHAPTER 7 

SLAB CENTERING 

7.1 SLAB CENTERING 

Centering is a temporary arrangement and part of formwork which arranged to support 

horizontal member. The formwork for floors, beams and slabs is called as a centering. 

 

Fig 7.1 centering of slab 
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CHAPTER 8 

STAIRCASE REINFORCEMENT 

8.1STAIR CASE 

Stair case is an important component of a building providing access to different floors and 

roof of the building. It consist one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

Tread: The horizontal top portion of a step where foot rests is known as tread. In the 

construction, size of tread is 300mm. 

Rise: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150mm. And the no. of steps for each floor is 25*3. 

 

 

Fig 8.1 Reinforcement in stair case 
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CHAPTER 9 

BRICKWORK 

9.1 Brick work :Brick work is masonry produced by a bricklayer, using bricks and mortar. 

Typically, rows of bricks called courses are laid on top of one another to build up a structure 

such as a brick wall. In the site, AAC (Autoclave Aerated Concrete) bricks are used. These 

are light weight, precast, foam concrete building material suitable for producing concrete 

masonry unit (CMU) like blocks. The size of bricks used are 600 x 200 x 200 mm. For every 

1m, DPC bed is provided. For testing the brickwork, Diagonal test is performed. 

AAC is well suited for high rise buildings due to its lower density and  require less steel and 

concrete for structural members. Also the mortar needed for laying bricks is also reduced.  

 

Fig 9.1Brick work 

Advantages of using AAC Bricks 

 Improved thermal efficiency reduces the thermal load on buildings. 

 Porous structure gives superior fire resistance 

 Workability allows accurate cutting thus reducing generation of solid waste 

 Light weight saves cost and energy in transportation and labour expenses 

 It is non-toxic and long lasting 
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CHAPTER 10 

PLASTERING 

10.1Plastering 

Plaster is a pasty composition of sand, cement and water that hardens and used for coating 

walls, ceiling and partitions. Plastering is a process of obtaining smooth surface on the rough 

surface. Also it helps in preventing damp proofing. 

 

Fig 10.1plastering to ceiling 

10.2 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration of 

cement can continue. It is the process of maintaining satisfactory moisture content and a 

favourable temperature of concrete during the period immediately after placing. Curing 

should be carried out for 10 days minimum for all cement and concrete works. Better curing 

gives strengthwithout any cost 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water in 

somecases, wet coverings. 

Membrane Curing:During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing done. 

Ponding: Floor slab, road slab etc. are covered by water by making small ponds of water 
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CHAPTER-11 

BUILDING MODELS 

 

Fig 11.1Building model view1 

 

Fig 11.2 Building model view2 

 

Fig 11.3 Building model view3 
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CHAPTER-12 

CONCLUSION 

 Different tools and equipments used in site construction are known 

 Practical observation of construction of various structural elements 

 Estimation and Costing of various structural elements is learned and practiced 

 Importance of work ethics like time management, teamwork, punctuality etc. are 

understood. 

 The safety measures that must be practiced at site are known. 

Finally, a real time experience of working in a residential project was gained 
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ABSTRACT 

 The Project deals with a Residential Building by GRAND PROJECTLLP at 

Chinnakakaninear Vijayawada under the premises of N.V.S Kishore Babu (Project Manager). 

Typical construction consists of G+14 floors. It is a Luxury residential Building with 

all the amenities like Shopping mall, gym, mini theater and club house, Overhead water 

Sprinkler system, sewage treatment plant etc., and it is of  6.9 acres with total of 4 towers 

with a builtup area of 32% of total area  and open area of 68% of total area. During the 

Training period they given a brief introduction about construction of this building. In this 

project, it is mainly dealing with observation of Site execution work of Structural elements 

like Beams & slabs etc and finishes like Masonry, Plastering, flooring, etc. Based on the 

orientation of floors, they have different built up areas. Quantity Estimation was explained in 

a detailed manner by the respective quantity surveyor (QS) and also plans were given for 

practicing it.Code specifications, Quality checking and building bye laws& safety plan are 

followed for every element in the construction. 
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CHAPTER 1 

INTRODUCTION 

Grand Project Capitol is a first of its kind Residential apartment project in Chinnakakani, 

offering 2BHK & 3BHK flats and Duplex apartments with great lifestyle Amenities like club 

house, gym, Overhead water sprinkler system Jogging track, Sewage treatment etc, are 

surrounded by very good social infrastructure. 

A premium housing project named GRAND PROJECT CAPITOL launched by Kesineni 

Developers and Kavuri Hills developers in Chinnakakani, Amaravathi.It is offering 

apartments of 2BHK with 1076 sqft&3 BHK with 2033 sqft .It is Spread across 6.9 acres of 

land having 4 towers of G+14 floors with Lift, public health Engineering units etc 

 

Fig 1.0Construction site 

Location of the Site :  

GRAND PROJECT CAPITOL is located in chinnakakani. This region was chosen because of 
its central location and ease of accessibility from the north, south, the coast and the 
Rayalaseema regions.  
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture. It undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades. The classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm-

.The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gain of strength 

2.2 READY MIX CONCRETE (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Boom place etc. The concrete admixtures 

like plasticizers are used to maintain the workability of concrete & slump S. 

     Table 1 Slump details 

S.No  Structural Elements of concrete                  Slump 

1  Slabs, beams  and Walls 110mm 

2 Columns 100mm 

3 Normal RCC work 100mm 

   

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 
concrete structure. Grade of steel used is Fe500. 
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TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 BAR-BENDING-SCHEDULE 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction. 

2.3.2 STIRRUPS 

These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement.8mm bars are used. Both ends should be hooked more than 1350 

 

Fig 2.1Stirrups 

 

2.3.3 COVER BLOCKS 

The blocks which are provided to prevent exposing of reinforcement to outside are 

called cover blocks. These are divided blocks between reinforcement and Shuttering 

Table 2 Clear cover 

Structural element Clear covermm 

Footing 50 

Column 40 

Beam 25 

Slab 20 
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2.3.4 LAPPING 

Lapping is defined as the overlapping of two bars side by side up to the design length 

Lapping zone in columns h/3 or h/4 and lapping length = 50d    (d = diameter of bar). 

2.3.5 DEVELOPING LENGTH 

A Developing length can be defined as the amount of reinforcement length needed to 

be embedded or projected into the column to establish the desired bond strength between the 

concrete and steel.  

Development length = 2/3 x D                      (D = depth of the beam) 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
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Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR Used for excavation of sub soil 

 

Fig 3.3 Excavator 

3.4 TOWER HOIST 

Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

4.1 BRICK TROWEL 

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE 

When constructing a wall, we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. 

We should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

4.4 PLUMB BOB 

This is used to measure the whether brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 
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Fig4.2 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding box wood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

4.6 SHUTTERING PLATES 

These plates are present at the top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 Runners 

Normally these plates are off two types, they are wooden and steel plates and these two types 

are used based on the load and how much load it need to transverse. Wooden plates are 

cheaper than steel plates. 

 

 

Fig 4.3 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m.  

There are different types of jacks used in construction site  

1. Top and bottom plate jack  

2. Four way head or Fork head jack 

3. L  Jack 

4. U  jack  

 

Fig 4.4 Prop Jacks 
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    Fig 4.5 Types of Prop jacks 

4.8 RUNNER 

These are about 2x3 and 3x4 inches, used for L jack to hold the under beam shuttering. 

4.9 CLAMP 

A clamp is a type of device typically used to hold a wood or metal work piece. There 

are used for Column shuttering and for Beam shuttering. These are available in different sizes. 

 

Fig 4.6Column Clamp 

4.10 ACRO SPANS: 
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Acro spans are widely use for slab shuttering works almost in all typeso construction. Its 

basically a telescopic spa which have inner and outer members.  

 

 

 

 

 

 

Fig 4.7Acro span 
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CHAPTER  5 

QUANTITY ESTIMATION 

5.1 Quantity of concrete & shuttering for footing 

In cubic feets 

1m=3.28ft  

 

 

Example:- 

A stepped footing with following dimensions  

A = 3.15m in feet 10.33ft 

B = 3.15m in feet 10.33ft 

C= 0.45m in feet 1.47ft 

D = 0.45m in feet 1.47 ft 

Tc =0.075m in feet 0.246ft 

Tf= 0.15m in feet 0.492ft 

Concrete Quantity-                                                        Shuttering Quantity- 

For Cement Concrete Bed-                                               For Cement Concrete Bed-      

Q = L x B x H                                                                   Q = Perimeter x h  

    = 10.33 x 10.33 x 0.492                                                   = (4 x 10.33) x 0.49 
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    =52.50 ft2                                                                         = 20.32ft2 

Stepped Footing 1                                                              Stepped Footing 1 

Q = L x B x H                                                                   Q = Perimeter x h  

    = 9.84 x 9.48 x 1.47                                                        = (4 x 9.48) x 1.47 

    =142.33ft2                                                                                            = 57.85ft2 

Stepped Footing 2                                                            Stepped Footing 2 

Q = L x B x H                                                                  Q = Perimeter x h  

    = 4.59 x 4.59 x 1.47                                                       = (4 x 4.59) x 1.47 

    =30.97ft2                                                                                                =26.98ft2 

Total quantity required = 52.50+142.33+30.97 = 225.8ft2 

Total shuttering Quantity = 20.32=57.85=26.98 = 105.15 ft2 

5.2 Quantity of steel reinforcement in beams 

 

5.2.1 Top Main Longitudinal Bar:- 

Apply the following formula to get the cutting length of the top longitudinal bar. 

Net Length = Clear length of the beam + 2x developing length+ 2x (bearing of wall - clear 
covers)                                                                                  Development length = 2/3 x D 

 
Therefore, Cutting length = Net length  2(d)for 900 = 2d      (d = dia of bar) 

 = Net length  4dfor 450 = 1d     (D = depth of beam) 

 

5.2.2 Bottom Main Longitudinal Bar:- 

Net Length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                 Development length = 2/3 x D 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4d                          for 450 = 1d 
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5.2.3 Top extra and bottom extra:- 

Same as top and bottom main reinforcement  

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4dfor 450 = 1d 

5.2.4 Stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

Therefore, Cutting length = Net length  5(2d)                   hook length= 10D          

No of stirrups = length/spacing +1 

 

5.3 Quantity of Shuttering for beams 

Shuttering quantity:- (width + 2 x Depth) x length 

 Length = clear length + 2 x bearings of wall 

Example:- 

Top main reinforcement:- 

Net length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                                             (Development length = 2/3 x D)                                                             

 = 4400+2(2/3x525)+2(200-25) 

=5450mm    = 5.45m 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Bottom main reinforcement:- 

Net length= Clear length of beam + 2x developing length + 2 x (bearing of wall - clear covers) 

= 4400+2(2/3x525)+ 2(200-25) 

=5450mm    = 5.45m 
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Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Top extra reinforcement  :- 

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers) 

=1500+ (2/3x525)+ 2x(200-25) 

= 2025mm     = 2.025m 

Cutting length= Net length  (2d) 

= 2025  50 

 = 1975mm    = 1.975m 

Bottom extra reinforcement :- 

Net length = 4400  2(800) 

= 2800mm    = 2.8m 

Net length of stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

= 2[(200-2(25) + (525-2(25)]+ 2x10x10 

= 1450mm    = 1.45m 

Cutting length = Net length  5(2D) 

= 1450 - 5x2x10 

                        =1350mm   = 1.15m                    

 

Stirrups:-   @ 150 c/c @ edge 

No of stirrups = (length/spacing)+1 

Length = 1500 + 175 = 1675 

No. of stirrups =(1675/150)+1 
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                  @ 230c/c @ middle 

No of stirrups = (length/spacing) + 1 

Length = 4400  (1500+1500) 

= 1400mm 

No. Of stirrups = (1400/230)+1 

 

Shutters Quantity for beam:- 

Quantity  (Q)         = (width + 2xdepth) x length 

               Width (b) = 200mm = 0.2m 

                Depth (d) = 525mm = 0.525m   

                Length (l) = 4400 +2(200) 

= 4800mm = 4.85m 

Q   =(b+ 2(d)x l) = (0.2 + 2(0.525) x 4.85) 

= 5.95 m2 

5.4 Quantity of Centering for Slabs

 

1. Find the Area of slab 

2. Find number of plates / shutters by using the following formula  

             Area of slab / shutter plates area 

3. Find the number  ofAcro spans 

              1 Acro span = 5 plates  
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              2 Acro span = 10 plates 

By cross multiplying can find the number of Acro spans for required area 

4. Find the number of prop jacks 

               1 Acro span = 3jacks 

               2 Acro span = 6 jacks 

  By cross multiplying can find the number of prop jacks for required area 

Example:- 

Area of slab = 5200x3600mm 

= 18720000mm2 

Shuttering quantity = 1.87m2 

No .of plates or shutters = Area of slab / area of shutter used 

Area of shutter used = 0.9x0.6 m2 

= 1.87/ (0.9x0.6) 

 

No. of Acro spans = for 5 plates = 1 Acro span 

for 35 plates =  ? 

                         By cross multiplying we get  

35/5 = 7 acro spans 

No. of prop jack = for 1 acro span = 3 jacks 

for 7 acro spans =    ? 

                         By cross multiplying we get 

                                        

5.5 Quantity of Brickwork 

1. Find the volume of brick wall  = Length x  height x Thickness of brick wall 

2. Find the volume of one brick = length x breadth x depth 

3. Find the volume of one brick with mortar = (L X B X D) X 10           

where 10 is thickness of mortar 

4. Number of bars = Volume of brick wall / Volume of one brick with mortar 
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5. Deduct the door and windows whether they are placed.  

Example: 

Length of brick wall = 3.95m 

Height of brick wall = 2.50m 

Thickness of wall = 0.2m 

Total brick work = L x B x T = 3.95 x 2.50 x 0.2 = 1.975m3 

Volume of one brick = 0.6 x 0.2 x 0.2 

Volume of one brick with mortar = (0.6 x0.2 x 0.2) x 0.1 = 0.0026 m3 

Number f bricks = Total volume of brick all / volume of one brick with mortar 

= 1.975/ 0.0024 = 822.9  nos 

5.6Quantity of Plastering 

Example : Plastering quantity for a  bed room (3800 x 3200 mm) 

 

North Wall [200 mm thick] 

Area = 2.8 x 2.5 = 7 m2 

Door D1 area = 0.975 x 2.150 = 2.09 m2 

Deducted area = 7-2.09 = 4.91 m2 

Door sides = [0.975 + 2.15 + 2.15] x 0.2 = 1.055 m2 
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Total area = 4.91 + 1.055 = 5.965 m2 

Volume = 5.965 x 0.012 = 0.071 m3 

East wall [100 mm thick] 

Area = 3.2 x 2.5 = 8 m2 

Volume = 8 x 0.012 = 0.096 m3 

For 200 mm thick 

Area = 0.8 x 2.5 = 2 m2 

Volume = 2 x 0.012 = 0.024 m3 

South wall [200 mm thick] 

Area = 3.6 x 2.5 = 9 m2 

Window W3 area = 1.0 x 1.2 = 1.2 m2 

Deducted area = 9 -1.2 = 7.8 m2 

Window sides = [1.0 + 1.2] x 2 x 0.2 = 0.88 m2 

Total area = 7.8 + 0.88 = 8.68 m2 

Volume = 0.104 m3 
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CHAPTER 6 

REINFORCEMENT AND SHUTTERING OF BEAM 

6.1BEAM REINFORCEMET  

Beam is a horizontal structural element has the capability of take tensile load and resistance 

to bending. The load which is carried by beam is transferred to column and wall. Most of the 

beam is reinforced and that type is main reinforcement of grade Fe500. The grade of concrete 

used in the beam is M25. The clear cover of the reinforcement is 25mm.Dimensions of the 

beam is 350*350mm.  

 

Fig 6.1 Beam reinforcement 

  

6.2BEAM & SLAB SHUTTERING 

 

Fig 6.2 beam and slab shuttering 
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CHAPTER 7 

SLAB CENTERING 

7.1 SLAB CENTERING 

Centering is a temporary arrangement and part of formwork which arranged to support 

horizontal member. The formwork for floors, beams and slabs is called as a centering. 

 

Fig 7.1 centering of slab 
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CHAPTER 8 

STAIRCASE REINFORCEMENT 

8.1STAIR CASE 

Stair case is an important component of a building providing access to different floors and 

roof of the building. It consist one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

Tread: The horizontal top portion of a step where foot rests is known as tread. In the 

construction, size of tread is 300mm. 

Rise: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150mm. And the no. of steps for each floor is 25*3. 

 

 

Fig 8.1 Reinforcement in stair case 
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CHAPTER 9 

BRICKWORK 

9.1 Brick work :Brick work is masonry produced by a bricklayer, using bricks and mortar. 

Typically, rows of bricks called courses are laid on top of one another to build up a structure 

such as a brick wall. In the site, AAC (Autoclave Aerated Concrete) bricks are used. These 

are light weight, precast, foam concrete building material suitable for producing concrete 

masonry unit (CMU) like blocks. The size of bricks used are 600 x 200 x 200 mm. For every 

1m, DPC bed is provided. For testing the brickwork, Diagonal test is performed. 

AAC is well suited for high rise buildings due to its lower density and  require less steel and 

concrete for structural members. Also the mortar needed for laying bricks is also reduced.  

 

Fig 9.1Brick work 

Advantages of using AAC Bricks 

 Improved thermal efficiency reduces the thermal load on buildings. 

 Porous structure gives superior fire resistance 

 Workability allows accurate cutting thus reducing generation of solid waste 

 Light weight saves cost and energy in transportation and labour expenses 

 It is non-toxic and long lasting 
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CHAPTER 10 

PLASTERING 

10.1Plastering 

Plaster is a pasty composition of sand, cement and water that hardens and used for coating 

walls, ceiling and partitions. Plastering is a process of obtaining smooth surface on the rough 

surface. Also it helps in preventing damp proofing. 

 

Fig 10.1plastering to ceiling 

10.2 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration of 

cement can continue. It is the process of maintaining satisfactory moisture content and a 

favourable temperature of concrete during the period immediately after placing. Curing 

should be carried out for 10 days minimum for all cement and concrete works. Better curing 

gives strengthwithout any cost 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water in 

somecases, wet coverings. 

Membrane Curing:During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing done. 

Ponding: Floor slab, road slab etc. are covered by water by making small ponds of water 
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CHAPTER-11 

BUILDING MODELS 

 

Fig 11.1Building model view1 

 

Fig 11.2 Building model view2 

 

Fig 11.3 Building model view3 
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CHAPTER-12 

CONCLUSION 

 Different tools and equipments used in site construction are known 

 Practical observation of construction of various structural elements 

 Estimation and Costing of various structural elements is learned and practiced 

 Importance of work ethics like time management, teamwork, punctuality etc. are 

understood. 

 The safety measures that must be practiced at site are known. 

Finally, a real time experience of working in a residential project was gained 
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ABSTRACT 

 The project that we dealt with residential buildings constructed by DHALAPATHI 

CONSTRUCTIONS. 

Typical construction consists of G+9 floors. It is a residential Building with all the 

amenities like ramp interconnected to all the floors and it has a built up area of 3.65 acres. 

Under the training period, our site engineer given brief introduction about construction of this 

building. Our work is mainly dealing with observation of site execution work of structure 

(columns, beams & slabs etc.). Based on the orientation of floors, they have different built up 

areas, code specifications, quality checking and building bye laws & safety plan are followed 

for every element in the construction. Computerized floor plans, building elevations are 

produced using the various software such as Auto CAD. 

About the Building: 

 This project consists 5 multi-storied buildings constructed at kaza toll-plaza, Guntur. 

 It is a 10 storied building (G+9). The number of each flats in each floor is 4 in each 

apartment. 

 Each flat consists of 3BHKs and 2BHK rooms. 
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CHAPTER- 1 

INTRODUCTION 

DHALAPATHI CONSTRUCTIONS G+9 of five blocks of construction started from 

commencement date of 20 May 2019 and still construction going on. Dalapathi Constructions 

is an engineering conglomerate to deliver Civil, Mechanical and Electrical engineering services 

for a wide range of clients including Local, State & Central Government and MNC companies. 

Extended their services to Land and Property developments and allied professional practices. 

Mr. D V Nagaraju established a partnership firm by the name and style of M/s. Ratna 

Constructions in the year 1994. He has managed the company in the capacity of Managing 

Partner right from inception and got executed various works and the same is in existence. Due 

to change in the incumbency of the partners another company in the name and style of 

being taken up in the name of M/s. Dalapathi Constructions sister concern of M/s. Ratna 

Constructions under the leadership of Mr. D V Nagaraju. 

1 Name of the Project Multi-storied Building 

2 Name of the Building SRIVALLI PRAVAS 

3 Each Flat Area 3.65 Acres 

4 Construction Company Dalapathi Constructions 

5 Location of Site Kaza toll-plaza, Guntur 

6 Duration of Project 2 years 8months 

 

1.1 About Site construction 

A building site is an area of land on which a building or a group of buildings is in the process 

of being built or altered. 
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1.2 Location of the Site: 

 

 

KHAZATOLLPLAZA 

NEAR TOLL GATE,  

GUNTUR. 

 

                                                            

 

 

 



                                                                                     3 

CHAPTER 2 

CONSTRUCTION MATERIALS USED 

 

 2.1 CEMENT: 

A cement is a binder, a substance used for construction that sets, hardens, and adheres to other 

materials to bind them together. Cement is seldom used on its own, but rather to bind sand and 

gravel together. Cement mixed with produces concrete fine aggregate produces mortar for 

masonry or with sand and gravel, produces concrete.  

Density: 3.15 g/cm3 

 

 

The Bureau of Indian Standards(BIS) has classified OPC in three different grades the 

classification is mainly based on the compressive strength of cement-sand mortar cubes of face 

area 50 cm-. 

These are grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gaining of strength 

 

2.2 READY MIX CONCRETE (RMC): 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates was 

used and the slump of concrete is 110mm maintained to pump the concrete at required heights 

by using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are 

used to maintain the workability of concrete & slump.  
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S No Types Of Concrete Slump Grade of concrete 

1 Concrete For slabs 110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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2.3 REINFORCEMENT: 

          Concrete is a solid mass which is very good in compaction but weak in tension.  It cannot 

take up tensile stresses induced on it, whereas steel is very strong in tension. Combination of 

such concrete & steel can take up both tensile as well as compressive stresses. This combination 

 

             The various diameters of steel used at my site were 8mm, 10mm, 12mm, 16mm, 20mm, 

25mm.The steel used were TMT steel. 

             There are two common types of reinforcing bars: 

 Mild steel bars C.T.D. (cold twisted deformed) 

 High yield stress deformed bars (H.Y.S.D.) 

 

TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 STIRRUPS: 

A reinforcement used to resist shear and diagonal tension stresses in a concrete structural member or 

the term stirrups is usually applied to lateral reinforcement in flexural members and the term ties to 

lateral reinforcement in vertical compression members. These are provided to keep main 

reinforcement in position and to avoid bending in main reinforcement. 

 

 

Fig 2.3.3 Stirrups 

 

2.3.2 COVER BLOCKS: 
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The blocks which are provided for to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 

 

Fig 2.3.3 COVER BLOCKS 

 

Structural element Cover to reinforcement (in mm): 

 

Footings 50mm 

Columns 40mm 

Slabs 20mm 

Beams 25mm 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR: 

The power unit may be electrically driven or operated by a petrol engine. Internal vibrators 

shall be kept constantly moving in the concrete and shall be applied at points uniformly placed 

not further apart than the radius over which the vibrator is visibly effective. Change the location 

of vibrator frequently to distribute equally and compacting the concrete throughout the area. 

 

 

 

Fig 3.1 Vibrator 
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The vibration shall be such that the concrete becomes uniformly plastic and there shall be at 

least 200 seconds of vibration per square meter of surface of each layers of concrete, computed 

on the basis of visibly affected radius and taking overlap into consideration. 

 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and also shorter 

distance. The capacity of the bucket should preferably be in multiples of a batch of concrete. 

Ex: 0.15 to 0.3 m for one or t wo bags normal mix. It is not only for concrete, but also for 

bricks, aggregates etc. 

 

Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. Excavator are also called diggers, JCB (a proprietary name, in an 

example of a generic trade mark), mechanical shovels, or 360-degree excavators(sometimes abbreviated 

simply to "360").Track Excavators are sometimes called "track holes" by analogy to the backhoe. 
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                                                 Fig 3.3Excavator (JCB) 

 3.4 TOWER HOIST:   Tower hoist especially designed to lift material to various heights at 

Construction Sites. 

 

                                                    Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and spreading 

mortar, and for rough cutting some kind of brick. Available in a wide range of shapes, sizes 

and thickness of steel with the length of blade from 230 mm to 330 mm. A variety of smaller 

trowel are used repairing old mortar joints and scraping off excess mortar. 

                                         

                                                              Fig 4.1 Trowel 

4.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is recommended. It is 

recommended that to use a nylon or Dacron line, stretched between two corners of the wall. A 

mason's line will help to build walls without bulges or hollows. 

 

Fig 4.2 Masons Line 
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4.3 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical otherwise 

correction must be done. 

 

Fig 4.3 Plumb Bob 

 

4.4 SHUTTERING PLATES 

These plates are present top of the form work and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners Normally these plates are 

off two types, they are wooden and steel plates and these two types are used based on the load 

and how much load it need to transverse. Wooden plates are cheaper than steel plates 
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Fig 4.4 Shuttering Plates 

4.5 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height of the 

prop as per the requirement. These props can be used to accommodate the variation in the 

height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of prop 

jacks 3m and 4m 

                           

      Fig 4.5 Prop Jacks 
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4.6 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by the means of a 

tower crane. They have a bottom opening to allow concrete to flow out of the bucket when 

in-place. Its capacity is 0.33m3.  

 

Fig 4.6 concrete bucket 
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CHAPTER 5 

QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test. 

 

 

5.1 CEMENT CONSISTENCY TEST 

It is consistency which will permit a vi-cat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in construction.  

 

 

5.2 INITIAL & FINAL SETTING TIME 

Initial Setting Time means time period between water adding to the cement and cement starts 

is added to the cement to the time at which paste has completely lost its plasticity. 

Table 5.2 Approximate setting time of various types of cement 

OPC (Ordinary Portland Cement): 

Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 

 

Type 

 

Initial setting time 

 

Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In MIS, M20, M25, M30 etc., for example in M25, 

25 refers compressive strength in N/mm². 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

Quantity of Concrete in work(m)                        No. of Samples 

                                   1-5                                     1 

                                   6-15                                     2 

                                 16-30                                      3 

                                 31-50                                      4  

                                 >51 4+1 addition sample for each additional of  

50 m3 
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CHAPTER 6 

SEQUENCE OF STRUCTURE WORKS 

1. Form Work 

2. Column Reinforcement Tying 

3. Column Shuttering 

4. Column Casting 

5. Roof, Slab & Beam Shuttering 

6. Beam and Slab Reinforcement 

7. Casting and Concreting of Septic Tank 

8. Stair case 

9. Curing 

10. Auto CAD Drawing 

 

6.1 FORM WORK: 

Forms/Molds/Shutters are the receptacles in which concrete is placed, so that it will have the 

desired shape when hardened. Once the concrete develops adequate Strength, the forms are 

removed. Forms are generally made of the materials like timber, plywood, steel etc. 

 

Fig 6.1 Form work 
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6.2 COLUMN REINFORCEMENT TYING 

 

                                             Fig 6.2 column reinforcement tying 

6.3 COLUMN SHUTTERING: 

Compression members are structural elements primarily subjected to axial compressive forces 

and hence, their design is guided by considerations of strength and buckling The dimensions 

of different columns 300X600, 600X600, 800X1200 and 450X450. The Grade of concrete is 

M25 in the construction. Reinforcement is Fe500 in the construction. The clear over for the 

columns is 40 mm. 

 

Fig 6.3 Reinforcement & column shuttering 
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6.4 COLUMN CASTING: 

                                            

Fig 6.4 column reinforcement & shuttering 

 

6.5 ROOF, SLAB & BEAM SHUTTERING 

 

 

 

Fig 6.5 Roof, Slab, Beam Shuttering 
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6.6 ROOF & SLAB REINFORCEMENT  

 

Fig 6.6 Roof & Slab reinforcement 

 

6.7 STAIRCASE 

Staircase is an important component of a building providing access to different floors 

and roof of the building. It consists one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

  

Fig 6.7 staircase 
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Terminology in STAIRCASE 

Tread: The horizontal top portion of a step where foot rests is known as Tread. In the 

construction, size of tread is 300 mm. 

Riser: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150 mm. And the no. of steps for each floor is 25X3. 

6.8 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration 

of cement can continue. It is the process of maintaining satisfactory moisture content and a 

favorable temperature of concrete during the period immediately after placing. Curing should 

be carried out for 10 days minimum for all cement and concrete works. Better curing gives 

strength without any cost. 

                           

                            Fig 6.8 Curing 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water. In some 

cases, wet coverings. 

Membrane Curing: During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing is done. 

Ponding:  Floor slab, road slab etc. are covered by water by making small ponds of water. 

 

6.9 AUTOCAD DRAWING: 
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Block E - Auto CAD Drawing: 
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CHAPTER-7 

BUILDING CONSTRUCTION PROCEDURE 

7.1 PILE WORK: 

 First clean the entire site. Pile marking and diagonal checking as per drawings Checking the 

alignment of augers at the time of curing. Check the reinforcement of piles as per drawings. 

 

 

Fig 7. 1 PILE WORK  

 

Check the bulbs (2.5D). Two bulbs for main piles & 1 for dummies. Firstly, arrange the dry 

cement concrete (M20-1:17:3) for 6 to l0 piles. Start mixing the wet concrete before re-

watering. Next, dump the wet concrete up to ground level with successive Vibrations by using 

pin vibrator. All piles should maintain same level. Use 20mm material at the top of concrete to 

provide grip for Next layer. 

 

 

 



                                                                                     23 

7.2 PLINTH BEAM: 

Clean the top of all piles & level the ground for PCC for pile cap. Use PCC M10 (1:4:8) with 

6" offsets on all sides of pile caps. Check the centering (Alignment, supports, level-ling. 

measurements, Beam sizes, room measurements). Check the orientation of the column position 

of columns. Give the supports for reinforcement of columns with plumb. Use pin vibrator for 

beams & footings.M25 used in casting of beam. 

 

 

Fig 7. 1 plinth beam 

7.3 COLUMNS: 

Check the starters marking & castes per drawings. Use the oil for column boxes to provide 

smooth finish & removal Check the tightening of bolts. Check the column heights as per 

drawings. Give the supports for column boxes & check plumb. Put pin vibrator for every 1m 

height. Use foam sheet for column box joints. Boxes are remove done day after casting the 

concrete. Check curing for 21 days. 
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Fig.7.3 COLUMN 
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CONCLUSION 

During our internship program we have got a lot of knowledge in terms of improving 

our practical skill. We are very glad to see that what we have learnt in the college can be a 

repeated in the working world.  

The following points are observed things at the internship period of the project. 

 The Project is a multistoried building which has a nine stories. 

 M40 grade of concrete is used for columns, M25 grade of concrete is used for beams, 

M20 grade of concrete is used for slabs. 

 Design of plan is done by using AUTOCAD software. 

 Two-way slab is laid by considering the long span, short span ratio. 

 Tie bars of 8mm dia @230 spacing with main bars dia as 16mm are used. 

 There a chance of rising the challenging problems like segregation, bleeding and honey 

comb. 

Generally, the internship program laid sound foundation for us to start our career. We are proud 

to be able to contribute towards nation building during the country's extremely critical period 

of the history. We will be definitely sensible to scale this practice up and to replicate it in other 

disciplines as well. 
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ABSTRACT 

 The Project deal is construction of overhead tank of capacity 1500 kilo liters under 
the premises of V. NARENDRA KUMAR (SITE ENGINEER) VIPL. 

LOCATION OF SITE: NAGARJUNA NAGAR, VIJAYAWADA. 

The Project deal is construction of 1500 kilo liters capacity R.C.C OVER HEAD 
TANK. Typical construction consists of RCC overhead tank. It is a Tank which 
can supply water. Under the Training period of our Site engineer, given brief 
introduction about construction of this Overhead tank. Our work is mainly dealing 
with Observation of Site execution work of Overhead tank (earthwork, shuttering, 
concreting) and finishes. Based on the type channel works will be varying. Code 
specifications, Quality checking, safety plan is followed for every element in the 
construction. We also learnt to calculate the estimation of earth work excavation to 
estimate the cost of the project. 
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NOTATIONS 

 

Ast = Area of Tensile reinforcement  

B = Breadth of beam/shorter dimension of a rectangular column  

D = Overall depth of the beam/slab/longer dimension of rectangular column  

D = Effective depth of a beam/slab  

d' = Effective cover in Beams and Columns  

E = Eccentricity  

fck = Characteristic strength of concrete  

fy = Characteristic strength of steel  

Ld = Development length  

L = Unsupported Length of column  

Lef = Effective span of beam/slab  

M = Bending moment  

Mu = Factored bending moment  

P = Axial load on a compression member  

Pu = Factored axial load  

S = Spacing of stirrups  

V = Shear force  

Vu = Factored shear force  

Vus = Net factored shear force to be resisted by the stirrups  

c = Allowable shear stress of concrete  

cmax = Maximum allowable shear stress of concrete 
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CHAPTER  1 

INTRODUCTION 

VASANTAM INFRA PROJECTS LIMITED is among the top housing and 
estates company in Andhra Pradesh founded in 1999, the company has constructed 
residential complexes in and around Visakhapatnam, Vijayawada, Rajahmundry. 
Till date they successfully constructed 29 gated communities, with approx.3500 
houses in Vijayawada, Rajahmundry, Visakhapatnam. the vision of VASANTAM 
INFRA PROJECTS is to deliver best quality of constructions for costumers and 
win their trust. 

 

Fig1.1 Overhead tank at the location of the site 

The site is located at Nagarjuna nagar, Vijayawada.it is an overhead tank which has a capacity of 

1500 kilo liters utilized for supply of drinking water. 
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CHAPTER  2 

TANKS 

2.1 TYPES OF TANKS: 

Water storage may not be as simple as you think. There are specific types of 

drinking water in containers that could make the water unsafe. 

THEY ARE: 

2.1.1UNDER GROUND TANKS:  

1. Potable drinking water can be stored - It is made up of polyethylene plastics 
resins, clean drinking water can be stored. And can be frequently cleaned, it 
has a manhole from where a person can easily go inside the tank and clean 
it. 

2. Installation cost of underground water tank is more than overhead water 
tank. 

3. Pumps are required to extract the water from UGT to OHT. 
 
Underground water storage tanks are used for underground storage of 

potable drinking water, wastewater, & rainwater collection. So, whether you call it 
a water tank or water cistern, as long as you are storing water underground these 
are the storage tanks for you.  

Underground water tanks are designed specifically for underground use 
based on their rotationally molded design and application. These tanks are often 
required for property owners who need water storage but cannot have a tank visible 
on the surface, or to preserve land use and space.  

Benefits of an underground tank versus an above ground tank: 

1. Microorganism Prevention  Underground storage tanks are out of direct 
sunlight that can warm the water and stimulate growth of algae and other 
microbial growth. 
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2. Consistent Water Quality  The temperature of water from the underground 
tank may hold at 42 - 48 °F (6 - 8 °C) year-round. Algae and 
microorganisms cannot form at this temperature in darkness and 
temperature, ensuring consistent water quality. 

 
3. Land Usage  Important above ground land space is saved and can be 

utilized for other purposes; a very important point in areas where space is 
limited. As long as it is clearly marked, an underground storage tank less 
likely to be damaged. 

Fig2.1 Plastic tanks 
These tanks are commonly constructed of high-quality, virgin polyethylene 

that is regulation-approved for potable (i.e. drinkable) water. Underground tanks 
work with a pump and pipe system to transport water in the storage tank to 
application areas. Underground water storage tanks are installed at a depth to 
protect them from freezing in areas that experience such temperatures. 

2.1.2 SURFACE TANKS:  

The total land area that contributes surface runoff to a river or lake is called 
a watershed, drainage basin, or catchment area. The volume of water available for 
municipal supply depends mostly on the amount of rainfall. It also depends on the 
size of the watershed, the slope of the ground, the type of soil and vegetation, and 
the type of land use.  

The flow rate or discharge of a river varies with time. When the average 
discharge of a river is not enough for a dependable supply of water, a 
conservation reservoir may be built. The flow of water is blocked by a dam, 
allowing an artificial lake to be formed. 
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Sometimes it is advisable, for economic reasons, to provide a multipurpose 
reservoir. A multipurpose reservoir is designed to satisfy a combination of 
community water needs. In addition to drinking water, the reservoir may also 
provide flood control, hydroelectric power, and recreation. 
 
 

 

 

 

 

 

 
Fig2.2 Surface tank 

Surface water is any body of water above ground, including streams, rivers, 
lakes, wetlands, reservoirs, and creeks. The ocean, despite being saltwater, is also 
considered surface water. Evaporation and seepage of water into the ground, on the 
other hand, cause water bodies to lose water. Water that seeps deep into the ground 
is called groundwater.  

There are three types of surface water: perennial, ephemeral, and man-made. 
Perennial, or permanent, surface water persists throughout the year and is 
replenished with groundwater when there is little precipitation. Ephemeral, or 
semi-permanent, surface water exists for only part of the year. Ephemeral surface 
water includes small creeks, lagoons, and water holes. Man-made surface water is 
found in artificial structures, such as dams and constructed wetlands. 

2.1.3 OVER HEAD TANK: 

A water tank is used to store water to tide over the daily requirement. In the 
construction of concrete structure for the storage of water and other liquids the 
imperviousness of concrete is most essential. The permeability of any uniform and 
thoroughly compacted concrete of given mix proportions is mainly dependent on 
water cement ratio. The increase in water cement ratio results in increase in the 
permeability.  
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The decrease in water cement ratio will therefore be desirable to decrease 
the permeability, but very much reduced water cement ratio may cause compaction 
difficulties and prove to be harmful also. Design of liquid retaining structure has to 
be based on the avoidance of cracking in the concrete having regard to its tensile 
strength. Cracks can be prevented by avoiding the use of thick timber shuttering 
which prevent the easy escape of heat of hydration from the concrete mass. the risk 
of cracking can also be minimized by reducing the restraints on free expansion or 
contraction of the structure. 

Reinforced concrete water tank design is based on IS code. The design 
depends on the location of tank i.e, overhead, on the ground or underground water 
tanks. Tanks can be made of RCC or even of steel. The overhead tanks are usually 
elevated from the ground level using a number of columns and beams. On the other 
hand, the underground tanks rest below the ground level. 

Fig2.3 Overhead tank 
The risk of cracking due to temperature and shrinkage effects may be 

minimized by limiting the changes in moisture content and temperature to which 
the structure as a whole is subjected. The risk of cracking can also be minimized 
by reducing the restraint on the free expansion of the structure with long walls or 
slab founded at or below ground level, restraint can be minimized by the provision 
of a sliding layer. This can be provided by founding the structure on a flat layer of 
concrete with interposition of some material to break the bond and facilitate 
movement. 
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Seasonal variation: The demand peaks during summer. Firebreak outs are 
generally more in summer, increasing demand. So, there is seasonal variation. 
Daily variation: It is depending on the activity. People draw out more water on 
Sundays and Festival days, thus increasing demand on these days.  
Hourly variations: These are very important as they have a wide range. During 
active household working hours i.e. from six to ten in the morning and four to eight 
in the evening, the bulk of the daily requirement is taken. During other hours the 
requirement is negligible.  

Moreover, if a fire breaks out, a huge quantity of water is required to be 
supplied during short duration, necessitating the need for a maximum rate of 
hourly supply.  So, an adequate quantity of water must be available to meet the 
peak demand. To meet all the fluctuations, the supply pipes, service reservoirs and 
distribution pipes must be properly proportioned. The water is supplied by 
pumping directly and the pumps and distribution system must be designed to meet 
the peak demand. The effect of monthly variation influences the design of storage 
reservoirs and the hourly variations influences the design of pumps and service 
reservoirs. As the population decreases, the fluctuation rate increases Maximum. 
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CHAPTER  3 

TYPES OF BORINGS 

3.1TYPES OF BORINGS: 

The different types of boring methods are: 

1. Displacement boring 
2. Wash boring 
3. Auger boring 
4. Rotary drilling 
5. Percussion drilling 
6. Continuous sampling 

3.1.1. DISPLACEMENT BORING: 

It is combined method of sampling & boring operation. Closed bottom 
sampler, slit cup, or piston type is forced in to the ground up to the desired depth. 
Then the sampler is detached from soil below it, by rotating the piston, & finally 
the piston is released or withdrawn. The sampler is then again forced further down 
& sample is taken. After withdrawal of sampler & removal of sample from 
sampler, the sampler is kept in closed condition & again used for another depth. 

Features 

 Simple and economic method if excessive caving does not occur. Therefore, 
not suitable for loose sand. 

 Major changes of soil character can be detected by means of penetration 
resistance. 

 These are 25mm to 75mm holes. 

3.1.2. WASH BORING: 

It is a popular method due to the use of limited . The advantage 
of this is the use of inexpensive and easily portable handling and drilling 

. Here first an open hole is formed on the ground so that the soil 
sampling or rock drilling operation can be done below the hole. The hole is 
advanced by chopping and twisting action of the light bit. Cutting is done by 
forced water and water jet under pressure through the rods operated inside the hole. 
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diameter is held 
vertically and filled with water using horizontal lever arrangement and by the 
process of suction and application of pressure, soil slurry comes out of the tube and 
pipe goes down. This can be done up to a depth of 8m 10m (excluding the depth 
of hole already formed beforehand). 

Just by noting the change of color of soil coming out with the change of soil 
character can be identified by any experienced person. It gives completely 
disturbed sample and is not suitable for very soft soil, fine to medium grained 
cohesionless soil and in cemented soil. 

Fig3.1 wash boring 

3.1.3AUGER BORING: 

This method is fast and economical, using simple, light, flexible and 
inexpensive instruments for large to small holes. It is very suitable for soft to stiff 
cohesive soils and also can be used to determine ground water table. Soil removed 
by this is disturbed but it is better than wash boring, percussion or rotary drilling. 

This method of boring is not suitable for very hard or cemented soils, very 
soft soils, as then the flow into the hole can occur. This method is also not suitable 
for fully saturated cohesionless soil. 
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Fig3.2 Auger Boring 

3.1.4. ROTARY DRILLING: 

Rotary drilling method of boring is useful in case of highly resistant strata. It 
is related to finding out the rock strata and also to access the quality of rocks from 
cracks, fissures and joints. It can conveniently be used in sands and silts also. Here, 
the bore holes are advanced in depth by rotary percussion method which is similar 
to wash boring technique.  

A heavy string of the drill rod is used for choking action. The broken rock or 
soil fragments are removed by circulating water or drilling mud pumped through 
the drill rods and bit up through the bore hole from which it is collected in a 
settling tank for recirculation. If the depth is small and the soil stable, water alone 
can be used. However, drilling fluids are useful as they serve to stabilize the bore 
hole. 

Drilling mud is slurry of bentonite in water. The drilling fluid causes 
stabilizing effect to the bore hole partly due to higher specific gravity as compared 
with water and partly due to formation of mud cake on the sides of the hole. As the 
stabilizing effect is imparted by these drilling fluids no casing is required if drilling 
fluid is used. 
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This method is suitable for boring holes of diameter 10cm, or more 
preferably 15 to20cm in most of the rocks. It is uneconomical for holes less than 
10cm diameter. The depth of various strata can be detected by inspection of 
cuttings. 

Fig3.3 Rotary Drilling 

3.1.5 PERCUSSION DRILLING: 

In case of hard soils or soft rock, auger boring or wash boring cannot be 
employed. For such strata, percussion drilling is usually adopted. Here 
advancement of hole is done by alternatively lifting and dropping a heavy drilling 
bit which is attached to the lower end of the drilling bit which is attached to the 
cable. 

Addition of sand increases the cutting action of the drilling bit in clays. 
Whereas, when coarse cohesionless soil is encountered, clay might have to be 
added to increase the carrying capacity of slurry. 

After the carrying capacity of the soil is reached, churn bit is removed and 
the slurry is removed using bailers and sand pumps. Change in soil character is 
identified by the composition of the outgoing slurry. 
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The stroke of bit varies according to the ground condition. Generally, it is 
45-100cm in depth with rate of 35-60 drops/min. 

It is not economical for hole of diameter less than 10cm. It can be used in 
most of the soils and rocks and can drill any material. 

One main disadvantage of this process is that the material at the bottom of 
the hole is disturbed by heavy blows of the chisel and hence it is not possible to get 
good quality undisturbed samples. It cannot detect thin strata as well. 

Fig3.4 percussion Drilling 

3.1.6 CONTINOUS SAMPLING: 

The sampling operation advances the borehole and the boring is 
accomplished entirely by taking samples continuously. The casing is used to 
prevent the caving in soils. It provides more reliable and detail information on soil 
condition than the other methods. Therefore, it is used extensively in detailed and 
special foundation exploration for important structures. 

It is slower method and more expensive than intermittent sampling. When 
modern rotary drilling rigs or power-driven augers are not available, continuous 
sampling may be used to advantage for advancing larger diameter borings in stiff 
and tough strata of clay and mixed soil. 
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In the Boston district, corps of Engineers has made faster progress and 
reduced cost by use of continuous sampling in advancing 3-inch diameter borings 
through compact gravelly glacial till, which is difficult to penetrate by any boring 
method. 

Fig3.5 continuous sampling 
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CHAPTER  4 

ESTIMATION OF STEEL 

4.1. Estimation of steel reinforcement quantity is a necessary step in calculating 

cost of RCC structure along with other building materials as per construction 

drawing. 

Accurate calculation of reinforcement in the building plays an important role 

in the overall costing of the project. The estimation of the reinforcement is made 

from the drawings and bar bending schedule.in the cases where there is no 

availability of drawings and schedules, the quantity is normally described in 

accordance with the requirements of the Standard method of measurement of 

building works. 

4.1.1. Methods of Reinforcement Quantity Estimation: 

There are different methods for estimating the quantities of reinforcement; 

three methods of varying accuracy are: 

Method-1: Reinforcement Estimation (Thumb Rule Method) 

This simplest method is based on the type of structure and the volume of the 

reinforced concrete elements. 

Average values for typical concrete frames: 
Heavy industrial = 130 kg/m3 
Commercial  = 100 kg/m3 
Institutional   = 90 kg/m3  
Residential   = 85 kg/m3 
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However, while this simplest method to check on the total estimated 
quantity if reinforcement, same time it is the least accurate and it requires 
considerable experience to breakdown the tonnage down to Standard Method of 
Measurement requirements. Some of the  breakdown is given below, 

 
Table 4.1 Standard Method of Measurement 

 
 

Method-2: Reinforcement Estimation (Accurate Method): 

This is the most accurate method for quantity estimation of reinforcement. 

This method requires the drawings and schedules. The drawings used in this 

estimation are the representative of actual structure. The sketches include the 

intended form of detailing and distribution of main and secondary reinforcement. 

An allowance of additional steel for variations and holes may be made by 

inspection. 
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4.2. Let us take an example and estimate the quantity of reinforcement in method, 

 

Fig 4.1 Reinforcement Details of a Typical Beam 

 

 

Fig4.2 Cross Section of a Typical Beam 

 



26 
 
 

Calculation: 

Bar 1: 

b = 4000 + (2 x 230)  (2 x 40) = 4380mm 

No bends, hence, no deductions 

Cutting Length = 4380 mm 

Bar 2: 

a = 200 

b = 4000 + (2 x 230)  (2 x 40) = 4380 

Deduction: 

(2 x dia x no. of bends) = 2 x 20 x 2 

Cutting Length = (2×200) + (4380)  (2 x 20 x 2) = 4700 mm 

Bar 3: 

a = 230  (2×40) = 140 

c = 375  (2×40) = 285 

Cutting Length: 

(2A + 2C) + 24d = (2x 140 + 2x 285) + 24×8 = 1042 mm 

No. of Stirrups: (4000/180) + 1 = 23.22 = 24 



27 
 
 

Table 4.2 Bar Bending Schedule for the Beam 

 

Number of bars: 

Suppose the spacing of stirrups is 150 c/c and the length along which they 
are placed is 6800 mm, we can find the number of bars by the formula below 
 
[ Length / Spacing] + 1 = number of bars 
 
[ 6800 / 150] + 1 = 46.33 
 
In this case, we always round up. Hence, we require 47 stirrups. 

Cutting Length: 

We must remember than steel is ductile in nature and is subject to 
elongation. Hence, the length of a bar is increased when bends or hooks are 
introduced.  Hence, certain deductions are needed to offset this increase in length. 
 
Cutting Length = True Length of a bar  Deductions 
 
For 45 degree 
Cutting length = Total length  1 x Día of bar x No. of bends 
 
For 90 degree 
Cutting length = Total length  2 x Día of bar x No. of bends 
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For stirrups: 

90-degree hook: 

Length of stirrup = (2A + 2B) + 20 x Día 

135-degree hook: 

Length of stirrup = (2A + 2B) + 24 x Día 

Quantity Estimate for Reinforcement in Kg: 

Table 4.3 Quantity Estimation of Reinforcement in Kg 

 

Unit weight in kg/m is calculated using the formula = D2/162 

For 8mm bar = 64/162 

  = 0.395 kg/m 
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CHAPTER  5 

ESTIMATION OF CONCRETE 

How to calculate concrete: 

1. Determine how thick you want the concrete 
2. Measure the  

3. Multiply the length by the width to determine square footage 
4. Convert the thickness from inches to feet 

5. Multiply the thickness in feet by the square footage to determine cubic feet 

6. Convert cubic feet to cubic yards by multiplying by .037 

Ratio: 

1. 10 x 10 = 100 square feet 
2. 4 ÷ 12 = .33 

3. 100 x .33 = 33 cubic feet 

4. 33 x .037 = 1.22 cubic yards 

Essentially you are solving for volume and then converting to cubic yards. 

For concrete, the formula for volume is as follows: length x width x thickness. 

To determine how many bags of concrete you will need, divide the total 

cubic yards needed by the yield. 

Use the following yields per each bag size: 

 40-pound bag yields .011 cubic yards 

 60-pound bag yields .017 cubic yards 

 80-pound bag yields .022 cubic yards 
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READY MIX VS. BAGGED CONCRETE: 

Larger jobs such as driveways are easier to complete when ordering concrete 

by the yard, rather than trying to mix bag after bag by hand. For smaller jobs, like a 

walkway, modest patio or footings, you should calculate the number of concrete 

bags instead. 

Bagged concrete is ideal for: 

 Pouring small slabs for sidewalks or patios 

 Setting posts for fences or mailboxes 

 Making repairs to foundation walls, walkways or steps 

 Pouring small curbs, steps, or ramps 

 Footings for decks, pergolas, walls and more 

also need additional equipment for mixing the concrete. A rented mixer can be 

very helpful, but a wheelbarrow works for just a few bags. 

Ready mixed concrete by the yard is good for: 

 Large patios, driveways, pool decks and more 

 Foundation slabs for a house 

 Parking lots or commercial sidewalks 

ready-mix 

to know how many yards of concrete to deliver. Many ready-mix companies will 

have a minimum order of 1 yard, and will charge shortage fees when ordering 

partial batches. The average truck holds between 9 and 11 yards total. If your 

project requires more concrete, multiple trucks will be necessary. 
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CONCRETE ESTIMATING TIPS: 
 

Calculating the amount of concrete needed for slabs (including odd shapes) 

Rule of thumb: add 1/4" to the thickness of your slab for your slab concrete 

budget. This assumes you have the job evenly graded to the right depth, and the 

grade is well compacted. 

If you check your grade and one spot is 4", some spots are 4.5" to 5"-the best 

solution for both the job quality and your concrete budget is to fix the grade. 

Odd shapes: Transform odd shapes into rectangles and odd shapes are suddenly 

easy to figure. 

Figure driveway 14' x 20' and your estimate will be good. Here is why: The 

driveway is 16' at the top and 12' at the bottom. Through the center the width 

averages 14'. 

Calculating the amount of concrete needed for footings: 

Footings will rarely follow the drawing exactly. In rocky soil the footings 

may collapse when big rocks are excavated 

This was supposed to be a 12"*12" footing, but note how the left side of the 

footing has collapsed. Calculate the true width. 

The excavator may have dug too deep, or it may have rained and footings 

needed to be dug out deeper to reach firm soil. So it is important to check a variety 

of spots on your footing and get an average size. Then use the calculator to figure 

the amount of concrete needed. 



32 
 
 

House slabs on grade that are 8" out of grade with a 4" slab also have some 

of the footing above the grade too. 

This 12" x 12" footing needs to be calculated 12" x 16" so the footing is 

figured to go above grade to reach the 4" slab thickness. 

 Estimating concrete steps: 

Steps seem tricky to calculate but are not. If there are three steps leading up 

to a porch: 

 Use the slab calculator to figure the concrete needed for the porch surface. 

 Use the footing calculator to calculate the sides of the porch and the steps 

Here is an example: 

This porch has 9 sq. feet of porch surface, so enter in the slab calculator 4" 

thickness by 3' width by 3' length. This totals .11 cubic yards. 

The porch also has 9 linear feet of 6" step. So enter in the footing calculator, 

6" depth by 12" width (always figure steps with a 12" width) by 9' length. This 

totals .17 cubic yards. 

The total concrete needed for the 3' by 3' porch will be .28 cubic yards. (.11 

+ .17 cubic yards = .28 cubic yards) 

Repeat this for added layers of steps. 

3' x 3' Porch 
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 Calculating the amount of base fill: 

Granite Construction has an excellent base fill calculator on their site. Use 

this to figure how much material you need for the subgrade. Using a Margin of 

Safety: Problems Caused by Underestimating the Amount of Concrete Never try to 

order the exact amount of needed concrete. Include a margin of safety. A perfectly 

placed order of concrete will finish the job with a small amount left over. A 20 

cubic yard order with 1 cubic yard left over is a good order. A 20 cubic yard order 

that comes up cubic yard short is not a good order. 

Extra costs of coming up short of concrete: 

 Overtime for the crew 

 A short load charge from the ready-mix supplier 

 A cold joint can occur (where one pour ended and another pour began) 

Three steps to ordering enough concrete: 

 Use the concrete calculator 

 Figure depths and widths as they have been built on the site, not simply what 
the plans say. 

 Add a margin of safety 

Rule of thumb for margin of safety: 
Table 5.1 Rule of thumb for margin of safety 

 
If your order is Order this much extra 

1-5 cubic yards .5-1 cubic yards extra 

6-10 cubic yards 1 cubic yard extra 

11-20 cubic yards 1-1.5 cubic yards extra 
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It can be upsetting to end up with any extra concrete. You are having to pay 

for this concrete after all. However, realize you are doing your job a service by 

ordering enough concrete - which means you are going to have a little concrete 

left. 

Requesting your ready-mix supplier to visit your site: 

After you have chosen a Ready-Mix Supplier, have a representative come to 

your site to give his/her opinion on the quantity required. Compare the figure with 

what you came up with. Discuss any variances with the supplier. 
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CHAPTER  6 

CONSTRUCTION MATERIALS USED 

CEMENT:  

Cement is a hygroscopic material meaning that it absorbs moisture in 
presence of moisture it undergoes chemical reaction termed as hydration. If cement 
is more than three months old then it should be tested for its strength before being 
taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 
different grades the classification is mainly based on the compressive strength of 
cement-sand mortar cubes of face area 50 cm. The grades are 

 33 grades 

 43 grades 

 53 grades 

In this construction 53 grade of cement is using because of quick gaining of 
strength. 

 6.2 READY MIX CONCRETE (RMC): 

  In the site RMC (ready mix concrete) M25 grade having cement, sand, 
coarse aggregates were used and the slump of concrete is 110mm maintained to 
pump the concrete at required heights by using the pneumatic pumps & Boom 
place etc. The concrete admixtures like plasticizers are used to maintain the 
workability of concrete & slump. 

Table 6.1 Ready mix concrete (slump range) 

S No Types of Concrete Slump Grade of concrete 

1 Concrete For slabs  110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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6.3 REINFORCEMENT: 

  Steel reinforcements are used generally, in the form of bars of circular cross 
section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 
mm(stirrups), 10 mm, 12 mm, 16 mm. 20 mm.25mm. 

TERMINOLOGY USED IN REINFORCEMENT: 

 6.3.1 BAR-BENDING-SCHEDULE: 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in 
advance before cutting and bending of rebar. This schedule contains all details of 
size, shape and dimension of rebar's to be cut. It is used to measure the quantity of 
steel for total construction  

6.3.2 STIRRUPS: 

Stirrups are provided to hold the main reinforcement rebars together in an 
RCC structure. Stirrups are placed at proper intervals to beams and columns to 
prevent them from buckling. 

 

Fig6.1 Stirrups 
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6.3.4 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to 
outside. These are divided blocks between reinforcement and Shuttering. 

Table 6.2 Cover Blocks 
 
Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 

 

 

Fig6.2 Cover Blocks 
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CHAPTER 7 

TOOLS USED IN CONSTRUCTION 

 7.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for 
gathering and spreading mortar, and for rough cutting some kind of brick. 
Available in a wide range of shapes, sizes and thickness of steel with the length of 
blade from 230 mm to 330 mm. A variety of smaller trowel are used repairing old 
mortar joints and scraping off excess mortar. 

 

Fig 7.1 Trowel 

7.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is 
recommended. It is recommended that to use a nylon or Dacron line, stretched 
between two corners of the wall. A mason's line will help to build walls without 
bulges or hollows. 

7.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 
90 degrees then than wall is fit and allow to further construction if not 90 degrees 
then that wall is not fit. We should make changes. Usually 24"inches square are 
used for walls. And 12 inches square used for doors and windows. 



39 
 
 

7.4 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly 
vertical or not. If plumb bob touches the wall exactly then construction is ok. It is 
exactly vertical otherwise correction must be done. 

 

Fig7.2 Plumb Bob 

7.5 MEASURING TAPES AND RULES:  

Folding box wood or plastic rules tend to get broken easily and have been 
largely replaced by steel tapes. These also have a limited life as they tend to get 
full of grit and do not fully retract. 

  

7.6 SHUTTERING PLATES: 

These plates are present top of the formwork and arranged in a continuous 
manner. Load will be received by these plates and transverse to the 2/3 and 3/4 
Runners Normally these plates are off two types, they are wooden and steel plates 
and these two types are used based on the load and how much load it needs to 
transverse. Wooden plates are cheaper than steel plates. 
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Fig 7.3 Shutter Plates 

 

7.7 PROP JACKS: 

The props used for steel and wooden formwork are specially made to adjust 
the height of the prop as per the requirement. These props can be used to 
accommodate the variation in the height of beams, Slabs and all RCC members. It 
is especially used for heavy load bearing capacity. It is very simple in operation, 
time and labor saving. They are using two types of prop jacks 3m and 4m. 
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Fig 7.4 Prop Jacks 

7.8 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by 
the means of a tower crane. They have a bottom opening to allow concrete to flow 
out of the bucket when in-place. Its capacity is 0.33m3.  

 

Fig 7.5 Concrete Bucket 
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CHAPTER 8 

QUALITY CONTROL LABORATORY 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test 

 

8.1 CEMENT CONSISTENCY TEST: 

It is consistency which will permit a vicat plunger having 10 mm diameter 
and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 
Then only it is useful in construction. 

8.2 INITIAL & FINAL SETTING TIME: 

Initial Setting Time means time period between water adding to the cement 
and cement starts losing its plasticity. And Final Setting Time means time period 
between the moment the water is added to the cement to the time at which paste 
has completely lost its plasticity. 

Table 8.1 Approximate setting time of various types of cement 

 

 

Type Initial setting time Final setting Time

 

         OPC         30 min           10 hrs. 

       Rapid Hardening         5 min           30 min 

       Quick setting         1 hr.           10 hrs. 

      High alumina         2 hrs.            6 hrs. 
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OPC: 

Most common cement used in general concrete constructions. It is used in 
reinforced concrete buildings, bridges, pavements & where the soil conditions are 
normal. 

8.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Compressive strength is the maximum compressive stress that, under a 
gradually applied load, a solid material can sustain without fracture. In MIS, M20, 
M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm². 

Table 8.2 compressive strength of concrete cube 

Fig 8.1 Foundation 

 Quantity of Concrete in work(m)  No. of Samples 

1-5 1 

6-15 2 

16-30  3 

31-50  4  

>51 4+1 addition sample for each 
additional of 50 m3 
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CHAPTER 9 

PLANS AND DETAILS 

ELEVATION: 

Fig 9.1 Elevation 
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PLAN: 

 

Fig 9.2 Plan 
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CHAPTER 10 

CALCULATIONS 

Fig 10.1 Rough Calculations 
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CONCLUSIONS 

1. To read and understand schematic diagrams along with how to communicate 
that with the workers. 

2. We observed about the site work of R.C.C Overhead tank.  
3. We gained knowledge about the various division of works like beams, 

 
4. We observed about the estimation of steel and concrete of a structure. 

 

 

  



48 
 
 

REFERENCES 

 Dayaratnam P. Design of Reinforced Concrete Structures, New Delhi, 
oxford & IBH publication 2000. 

 Vazirani & Ratwani Concrete Structures, New Delhi, Khanna publishers 
1990. 

 Sayal & Goel Reinforced Concrete Structures. New Delhi. S. 
Chandpublicaton. 2004. 

 IS 456-2000 CODE FOR PLAIN AND REINFORCED CONCRETE. 
 IS 3370-1965 CODE FOR CONCRETE STRUCTURES FOR THE 
STORAGE OF LIQUIDS. 

 





































































 
 

APTIDCO BUILDING PROJECTS 

An Internship 
report submitted to 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY 
KAKINADA, KAKINADA 

In partial fulfillment of the requirements for the award of the degree of 

BACHELOR OF TECHNOLOGY 

IN 

CIVIL ENGINEERING 

Submitted By 

N. SAI KRISHNA (16481A0189) 

 

M. NAGARAJU (17485A0137) 

 
CH. DURGA SAI KRISHNA (17485A0136) 

 
Under the guidance of 

Mr. M. DURGA RAO ( M.Tech ) 

Assistant professor 
 

 
DEPARTMENT OF CIVIL ENGINEERING 

 
GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village 
Gudlavalleru-521356 

2019 - 2020 



DEPARTMENT OF CIVIL ENGINEERING 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge of Village 
Gudlavalleru-521356 

 
 
 
 

 
CERTIFICATE 

 
 
 
 

This is to certify that the Industrial training report titled 

PROJECTS IN  is the bonafide work done and submitted by N. SAI 

KRISHNA (16481A0189), M. NAGARAJU (17485A0137) and CH. DURGA SAI 

KRISHNA (17485A0136). In partial fulfillment of requirements of the award of the Degree 

of BACHELOR OF TECHNOLOGY in CIVIL ENGINEERING of JAWAHARLAL 

NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, KAKINADA. 

 
 

 
Mr. M. DURGA RAO Dr. P. KODANDA RAMA RAO 

( Project  Guide ) ( Head of the Department ) 
 
 
 
 
 

EXTERNAL EXAMINER 



ACKNOWLEDGEMENT 
 

We express our deep sense of gratitude to our esteemed guide Mr. M. DURGA 

RAO, Assistant Professor, Department of Civil Engineering, Gudlavalleru Engineering 

College, Gudlavalleru, for giving inspiring guidance and valuable instructions during the 

course of this project work. 

 
We feel elated to extend our sincere gratitude to Dr. P. KODANDA RAMA 

RAO, Head of Civil Engineering Department, for his encouragement during the project. 

His annotations and criticisms are behind the successful completion of project work. 

 
We are sincerely thankful to Dr. P. RAVINDRA BABU, Principal of our college 

for encouraging us to do the project in a successful manner. 

 
Our sincere and heartful thanks to Dr. S. R. K. REDDY, Professor, Department 

of Civil Engineering, for giving his valuable support and the suggestions helped us a lot 

to extend our project to great extent. 

 

We express our sincere thanks to our parents, friends who are the constant 

source of inspiration and encouragement throughout the work. 

Finally, we like to thank one and all who directly or indirectly helped us in 

making our project a reality. 

 
 
 
 

N. SAI KRISHNA (16481A0189) 

M. NAGA RAJU (17485A0137) 

CH. DURGA SAI KRISHNA (17485A0136) 



CONTENTS 
 
 
 

Preliminaries Page No 

Chapter 1: Introduction 1-4 

Chapter 2: Technology Adopted - Highlights 5-9 

Chapter 3: Self Compacting Concrete 10-13 

Chapter 4: Observations 14-16 

Chapter 5: Foundation 17-24 

Chapter 6: Quality Control 25-31 

Chapter 7: Conclusion 32 



1 
 

CHAPTER  1 

INTRODUCTION 

 
 

INTRODUCTION: 

 
Andhra Pradesh Township and Infrastructure Development Corporation Limited was 

established as a government syndicate to take up the task of integrated township and 

Infrastructure development across the state of Andhra Pradesh. It is the state level nodal agency 

for Pradhan Mantri Awas Yojana (PMAY) with capabilities of holistic planning, development, 

financing and implementation of affordable housing in the state, under Municipal 

Administration and Urban Development Department 

KMV Company Established three decades ago. KMV has project offices in Andhra 

Pradesh, Karnataka, Madhya Pradesh, Tamil Nadu, Orissa and Rajasthan. Our professional 

team of Board of Directors is well complemented by a highly qualified, professional staff of 

more than 400 associates to deliver the best in the industry. At KMV Projects Ltd. 

KMV Projects Limited is a Non-govt company, incorporated on 02 Apr, 2007. It's a public 

unlisted company and is classified as 'company limited by shares'. APTIDCO is proposed a 

project PMAY  NTR NAGAR (PMAY - HFA), NON  HIGH RISE GROUP 

DEVELEPMENT SCHEME, This project is taken up by the KMV PROJECTS LIMITED. 
 
 
 

OUR CORE VALUES: 
 

 Commitment and Integrity 

 Excellence and Quality 

 Innovation and Creativity 

 Respect for People and the Environment 

 Punctuality 

 Safety and Security 
 

clients budget specifications. We have a proven track record of excellence in engineering and 
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construction and we believe in striving in the present to continuously improve our performance. 

The saga of growth & excellence continues. We achieve innovation by coupling inspiring 

creativity with knowledge from practice and experience. We deploy science and technology 

imaginatively with equal respect for people and the environment. We complete and deliver all 

our projects within the client specified deadline, without compromising on quality. 

We ensure safety and security for our staff and the general public. 
 
 

OUR VISION & MISSION: 
 
 

 VISION:
 

Leadership in the business and be an Organization of repute for encouraging 

 

 MISSION:
 

Adopt modern engineering practices for safe and healthy work environment. 

Encourage innovation, up gradation of knowledge, professionalism of employees 

as part of Contribute to neighborhood development 

assuming at every legitimate opportunity. 

PROJECT DETAILS: 
 

 Andhra Pradesh   Township &   Infrastructure   Development Corporation 

(APTIDCO)

 Proposed unit typologies:

 Type  I : 300 Sq. Ft.  G+3 Building 

 Type  II : 365 Sq. Ft. G+3 Building 

 Type  III : 430 Sq. Ft. G+3 Building 

 Proposed housing development:
 

Model G+3 model for all locations 
 

 No of blocks:

 Type A - 300sqft- 4 blocks 

 For each block 32 flats 

 For Type A blocks total build up area 1.33 Acres 

 Type B - 365 sqft- 0 blocks 
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 Type C - 430 sqft -16 blocks 

 For each block 48 flats 

 For Type C blocks total build up area 7.58 Acres 
 
 

 
SALIENT FEATURES OF DWELLING UNIT 

 

 
 
 
 

Vitrified tile flooring, ceramic flooring, 2-track windows, emulsion paints 

Tender called for 1,20,826 houses 

 Shear wall Technology (Monolithic Concrete construction)- Adopted.

 Physical Infrastructure proposed

 Internal Roads 

 External Water supply 

 External electrification 

 External sewerage net work 
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 Storm water drains 

 Street Lighting with LED 4 

 Social Infrastructure proposed

 Commercial space 

 Community Hall, 

 Primary School & Anganwadi Centre, 

 Primary Health Centre, 

 Parks and Playgrounds etc. 

 Both physical and social infrastructure - not included in estimate

 Separate Tender proposed - for all the locations as per requirement.
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CHAPTER-2 

TECHNOLOGY ADOPTED  HIGHLIGHTS 

SHEAR  WALL TECHNOLOGY ( Monolithic ) : 

 Most reliable, known and proven among all approved technologies of construction By 

BMTPC (Building Materials and Technology Promotion Council, Ministry of Housing 

and Urban Poverty Alleviation, GoI 

 Single LARGEST new Construction Technology adoption in Housing sector ever adopted 

in India 

 First of its kind, adoption of Shear wall technology (Monolithic) in Houses constructed for 

EWS (Economically Weaker Sections) ever adopted in any developing country of the 

world 

  Opening and bringing fastest construction Technologies in to the area of Construction 

sector in the State will lead to shift towards Technology oriented construction activities in 

both public and private sectors in- turn adds Gross Value Addition to the State GDP 

 
 

SHEARWALL TECHNOLOGY (MONOLITHIC) - ADVANTAGES: 

 Pre-Engineering & customized structure

 Reduction of Foundation loading.

 Superior and safer than conventional technology and many other modern technologies

 Stronger than conventional technology

 Rapid construction and early delivery houses to people (One floor for every week)

 Durability factor (Durable and reliable structures)

 Disaster resistant  (Providing Disaster resistant structures in Coastal Districts of A.P 

is required as safety is paramount)

 Environmentally friendly - less pollution effects on public

 Increased carpet area due to compact and thin walls

 Finishes like high end due to monolithic construction and provision of superior 

specifications such as Vitrified flooring, 2-Track Windows, Emulsion paints etc.

 No dependency on brick manufacturing and avoid delays as well as pollution
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 Easy in handling with Minimum Labour

 No Plastering is required

 Earthquake Resistance structure
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THE DIFFERENCE BETWEEN A SHEAR WALL AND A BEARING WALL: 

A shear wall is a wall that is structurally designed to take the load that acts laterally 

(shear) in a building structure as well as assisting in supporting the building elements around 

it such as beams, girders, and anything attached to those elements. Shear walls take lateral 

loads, placed on it by the building itself, as well as the lateral loads experienced if and when 

wind hits the structure and in some instances earthquakes. 

 
Bearing walls are just that, bearing the weight of elements (beams, girders, building 

components) attached to it. These walls are generally placed in areas that shear will not be 
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 MIVAN SHUTTERING:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 MACHILIPATNAM TENDERS:
 Soils are of Black Cotton soils at Machilipatnam. 

 Cost of foundation is high due to weak soils. 

 Cost of foundation will be high if G+5 proposed 

 On an average, Rs.300 more per sq. ft for G+5 than G+3 

 G+ 3 model is adopted 
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CHAPTER-3 

SELF COMPACTING CONCRETE 
 

INTRODUCTION : 

For several years beginning in 1983, the problem of the durability of concrete 
structures was a major topic of interest in Japan. The creation of durable concrete structures 
requires adequate compaction by skilled workers. However, the gradual reduction in the 
number of skilled workers. In  in 
the quality of construction work. One solution for the achievement of durable concrete 
structures independent of the quality of construction work is the employment of self- 
compacting concrete, which can be compacted into every corner of a formwork, purely by 
means of its own weight and without the need for vibrating compaction. The necessity of this 
type of concrete was proposed by Okamura in 1986. Studies to develop self-compacting 
concrete, including a fundamental study on the workability of concrete, have been 
carried out by Ozawa and Maekawa at the University of Tokyo. The prototype of self- 
compacting concrete was first completed in 1988 using materials already on the market. The 
prototype performed satisfactorily with regard to drying and hardening shrinkage, heat of 
hydration, denseness after hardening, and other properties. 

 
 

ADVANTAGESS OF SCC : 

Self compacting concrete (SCC) can be classified as an advanced construction 
material. The SCC as the name suggests, does not require to be vibrated to achieve full 
compaction. This offers following benefits and advantages over conventional concrete. 

 Improved quality of concrete and reduction of onsite repairs.
 Faster construction times.
 Lower overall costs.
 Facilitation of introduction of automation into concrete construction.
 Improvement of health and safety is also achieved through elimination of handling of 

vibrators.
 Substantial reduction of environmental noise loading on and around a site.
 h 

are costly to dispose of.
 Better surface finishes.
 Easier placing.
 Thinner concrete sections.
 Greater Freedom in Design.
 Improved durability, and reliability of concrete structures.
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 Ease of placement results in cost savings through reduced equipment and labor 
requirement.

 
 
 

MATERIALS USED: 
 

Concrete is widely used in domestic, commercial, recreational, rural and educational 

construction. Communities around the world rely on concrete as a safe, strong and 

simple building material. It is used in all types of construction; from domestic work to 

multi-storey office blocks and shopping complexes. Despite the common usage of 

concrete, few people are aware of considerations involved in designing strong, durable, 

high quality concrete. There are mainly 3 types: 

 
1. Cement 
2. Sand 
3. Aggregate 
4. Water 

 
1. CEMENT: 

 
 

A cement is a binder, a substance that sets and hardens independently, and can 

romans, who used the 

term caementiciumto describe masonry resembling modern concrete that was made 

from crushed rock with the burnt lime as binder. The volcanic ash and pulverized brick 

additives that were added to the burnt lime to obtain a hydraulic binder were later 

referred to as cementum, cementum, cement. Cements used in construction can be 

characterized as being either hydraulic or non-hydraulic. Hydraulic cement (e.g., 

Portland cement) harden because of hydration, a chemical reaction between the 

anhydrous cement powder and water. Thus, they can harden underwater or when 

constantly exposed to wet weather. 

Types of cements 
 

(a) Portland cement: 
 

Portland cement is by far the most common type of cement in general use around the 

world. This cement is made by heating limestone (calcium carbonate) with small 

quantities of other materials (such as clay) to 1450  in a kiln, in a process known as 
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calcination, Whereby a molecule of carbon dioxide is liberated from the calcium 

carbonate to form calcium oxide, or quicklime, which is then blended with the other 

materials that have been included in the mix. The resulting hard substance called 

is then ground with a small amount of gypsum into a powder to make 

most commonly used type of cement (often referred 

as OPC). Portland cement is a basic ingredient of concrete, mortar and most non- 

specialty grout. The most common use for Portland cement is in the production of 

concrete. Concrete is a composite material consisting of aggregate (gravel and sand), 

cement and water. As a construction material, concrete can be cast in almost any shape 

desired, and once hardened can become a structural (load bearing) element. Portland 

cement may be grey or white. 

(b) Portland fly ash cement: 
 

It contains up to 35% fly ash. The fly ash is pozzolanic, so that ultimate strength is 

maintained. Because fly ash addition allows a lower concrete water content, early 

strength can also be maintained. Where good quality cheap fly ash is available, this can 

be an economic alternative to ordinary Portland cement. 

(c) Portland pozzolana cement: 
 

It includes fly ash cement since fly ash is a pozzolana, but also includes cements made 

from other natural or artificial pozzolana. In countries where volcanic ashes are 

available. 

(d) Portland silica fume cement: 
 

Addition of silica fume can yield exceptionally high strengths, and cement containing 

5-20% silica fume are occasionally produced. However, silica fume is more usually 

added to Portland cement at the concrete mix cement. 

2. SAND: 
 

All normal   concreting sands are suitable for SCC.  Either crushed or 
rounded sands can be used. Siliceous or calcareous sands can be used. The amount 
of fines less than 0.125 mm is to be considered as powder and is very important for 
the rheology of the SCC. A minimum amount of fines (arising from the binders and 
the sand) must be achieved to avoid segregation. 
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3. AGGREGATES: 
 

All types of aggregates are suitable. The normal maximum size is generally 
16    20 mm. however particle size up to 40 mm more have been used in 
SCC.  Consistency of grading is of vital importance. Regarding the 
characteristics of different types of aggregate, crushed aggregates tend to 
improve the strength because of the interlocking of the angular particles, whilst 
rounded aggregates improve the flow because of lower internal friction. Gap 
graded aggregates are frequently better than those continuously graded, which 
might experience greater internal friction and give reduced flow. 

 
 
 
 

4. WATER: 
 

Portable water is used for mixing and curing of concrete. It should be free from 

harmful matter like salt, acid, oil etc., generally used water is from local water 

sources from economic view. 
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CHAPTER-4 

OBSERVATIONS 

 LEVELLING: 
 

Levelling is a branch of surveying, the object of which is to 

 
1. Find the elevation of a given point with respect to the given or assumed datum. 

2. Establish a point at a given elevation with respect to the given or assumed datum. 
 
 
 

 AUTOMATIC LEVEL: 
 
 

Automatic levels make use of a compensator that ensures that the line of sight remains 

horizontal once the operator has roughly leveled the instrument (to within maybe 0.05 

degree). The surveyor sets the instrument up quickly and doesn't have to relevel it carefully 

each time he sights on a rod on another point. It also reduces the effect of minor settling of 

the tripod to the actual amount of motion instead of leveraging the tilt over the sight 

distance. Three level screws are used to level the instrument. 

 
1. Gun sight 

2. Circular level (pond bubble) 

3. Leveling Screw 

4. Base Plate 

5. Objective Lens 

6. Focusing Knob 

7. Horizontal fine motion screw 

8. Horizontal circle window 

9. Horizontal circle setting ring 

10.Reticle adjusting screw cover 

11.Eyepiece 
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 SETTING UP AN AUTOMATIC LEVEL : 
 
 

Set up the tripod at just above chest height. Make sure it is stable, and mount the level 

on the top. Adjust the leveling screws until the pond bubble is centralized. As long as 

the pond bubble is central, the automatic compensators are able to finely level the 

instrument. To ensure this is the case, whilst looking through the scope, gently tap the 

level. The view will waver for a few moments before steadying. If this does not happen, 

the instrument is not level enough for the compensators to cope, and needs adjustment. 

 SIGHTING : 
 
 

Sight towards the staff using the gun sight. Look through the eyepiece and focus the 

reticle by gradually turning the reticle focusing ring anti-clockwise. Turn the focusing 

knob to focus on the staff. Turn the fine motion screw to center the staff in the field of 

view. Turn the focusing knob to eliminate parallax between the staff and reticle. 

 
 

 READING THE STAFF : 
 
 

The staff starts at zero, on the ground. Every 10 cm is a number, showing (in meters to 

one decimal) the height of the bottom of what appears to be a stylized E (even numbers) 

or 3 (odd numbers), 5 cm high. The stems of the E or 3 and the gaps between them are 

each 10mm high. These 10mm increments continue up to the next 10 cm mark. 

To read the staff, take the number shown below the reticle. Count the number of whole 

10mm increments between the whole number and the reticle. Then estimate the number 

of mm between the last whole 10mm block and the Centre of the reticle. 

The person holding the staff should endeavor to hold it as straight as possible. The 

leveler can easily see if it is tilted to the left or right, and should correct the staff-holder. 

However, it cannot easily be seen that the staff is tilted towards or away from the 

leveler. In order to combat this possible source of error, the staff should be slowly 

rocked towards and away from the leveler. When viewing the staff, the reading will 

thus vary between a high and low point. The correct reading is the lowest value. Digital 

levels electronically read a bar-coded scale on the staff. These instruments usually 
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include data recording capability. The automation removes the requirement for the 

operator to read a scale and write down the value, and so reduces blunders. It may also 

compute and apply refraction and curvature correction. 

 
 

 METHODS OF LEVELLING: 
 
 

 Height of instrument method
 

 Rise and fall method
 

 
 FORMULAE: 

 
 H.I = R.L + B.S

 R.L = H.I  F.S (or) I.S
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CHAPTER-5 

FOUNDATION 

 

 TYPE OF FOUNDATION 
 
 

 PILE FOUNDATION:
 
 

A pile is basically a long cylinder of a strong material such as concrete that is pushed 

into the ground to act as a steady support for structures built on top of it. 

 
Pile foundations are used in the following situations: 

 
1. When there is a layer of weak soil at the surface. This layer cannot support the 

weight of the building, so the loads of the building have to bypass this layer and be 

transferred to the layer of stronger soil or rock that is below the weak layer. 

2. When a building has very heavy, concentrated loads, such as in a high-rise structure, 

bridge, or water tank. 

 

 
Pile foundations are capable of taking higher loads 

 
 

Piles can be either cast-in-place or precast driven piles. 
 
 

Cast-in-place piles are made in the following steps: 

 
 hammer a thin-walled steel tube into the ground 

 remove all earth left inside the tube 

 lower a steel reinforcement cage into the tube 

 cast the pile by pouring wet concrete into the tube 

 
The thin walled steel tube is called the casing, and only serves to form a secure mould 

for casting concrete that is free from earth and debris. It has no structural role to play 
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after the casting than spread footings. Soils are highly cohesive, meaning that if one 

drills a hole into the soil that is say 1 foot wide by 50 feet deep, then the soil holds the 

shape of the hole and does not collapse into the hole and block it. If such soil is present 

at the site, then one does not need to leave a casing in place: one can use the casing to 

drill the hole for the pile, and then remove it, and then cast the pile in place. This saves 

costs as the same casing tube can be used to drill holes for all the piles. 

 

 
Precast Driven Piles are first cast at ground level and then hammered or driven into the 

ground using a pile driver. This is a machine that holds the pile perfectly vertical, and then 

hammers it into the ground blow by blow. Each blow is struck by lifting a heavy weight and 

dropping it on the top of the pile - the pile is temporarily covered with a steel cap to prevent it 

from disintegrating. The pile driver thus performs two functions - first, it acts as a crane, and 

lifts the pile from a horizontal position on the ground and rotates it into the correct vertical 

position, and second, it hammers the pile down into the ground. 

 
 

 NUMBER OF PILES: 
 

 For 430 sq.ft  32

 For 365 sq.ft  28

 For 300 sq.ft  26
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 Each pile diameter  400mm

 Length of each pile  20mts
 

 REINFORCEMENT DETAILS: 
 

Helical reinforcement 
 

 Main bars  6 bars with 12mm diameter 
 
 

 Stirrups of 8 mm diameter with 200mm centre to centre
 
 

 GRADE OF CONCRETE:
 

M30  Grade concrete 

 Sub structure details: 

 PCC bottom - 4.042 

 PCC top - 4.092 

 Plinth beam top - 4.542 

 Amount of concrete - 8.63m3 

 Thickness - 50mm 
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 Plinth beam reinforcement details: 
 
 

 Main bars - 12mm 

 Extra bars - 10,16mm 

 Stirrups - 8mm 

 Steel - 5.72MT 

 Amount of concrete - 66.5m3 



 
 

 Super structure details: 

 Grid slab - 5.82

 Floor finish - 5.912

 Amount concrete - 34.5m3

 Steel - 1.07MT

 Grid slab reinforcement - 8mm bars 200mm spacing

 Thickness - 100m
 
 
 
 
 
 
 

 Shear wall details: 

21 
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Thickness -120mm 

 
 reinforcement: main bars - 10mm dia 

 extra bars - 12mm at corners 

 spacing - vertical rods 150mm 

 spacing - horizontal rods 250mm 

 trimmer bars - 2 bars of 10mm dia,600mm length near doors 

and windows 

 

 
 Dimensions: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Block dimensions : 430 sq.ft 

365sq.ft 

- 24.1*15.32m2 

- 23.18*12.57m2 

 300sq.ft - 21.74*11.3m2 

 Room dimensions : bed room - 2500*3000mm2 

 Kitchen - 1380*2200mm2 

 Living room - 2600*3000mm2 

Room dimensions : Toilet 

Balcony 

- 1100*1650mm2 

- 1380*800mm2 

 Window - 910*1220mm2 

 Door - 910*2050mm2 

 Sill height - 810mm 
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Slab reinforcement detail: 
 

 
 
 
 
 
 

 
 8,10mm bars are used 
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 Alternate straight and crank rods are used. 

 Crank is made at 45 degrees 

 Spacing is 200mm*200mm centre to centre. 
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CHAPTER-6 

QUALITY CONTROL 

 

QUALITY CONTROL LABORATARY: 
 

The following tests are conducted to check the quality of building materials: 
 

 Slump Flow Test

 V Funnel Test

 L Box Test

 U Box Test
 

SLUMP FLOW TEST: 
 

The slump flow test is used assess the horizontal free flow of in the absence of 

obstructions. It was first developed  in  Japan  for  use  in assessment of underwater 

concrete. The test method is based on the test method for determining the slump .T diameter 

of the concrete circle is a measure for the filling ability of the concrete. 

 
 

 Mold in the shape of a truncated cone with the internal dimensions 200 

mm diameter at the base, 100mm diameter at the top and a height of 300 

mm. 

 Base plate of a stiff none absorbing material, at least 700mm square, 

marked with a circle marking the central location for the slump cone, and a 

further concentric circle of 500mm diameter. 

 Trowel. 

 Scoop. 

 Ruler. 

 Stop Watch. 
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Procedure : 
 

 About 6 liter of concrete is needed to perform the test, sampled normally. 

Moisten the base plate and inside of slump cone, place base plate on level 

stable ground and the slump cone centrally on the base plate and hold down 

firmly.

 Fill the cone with the scoop. Do not tamp, simply strike off the concrete level 

with the top of the cone with the trowel. Remove any surplus concrete from 

around the base of the cone.

 Raise the cone vertically and allow the concrete to flow out freely. 

Simultaneously, start the stopwatch and record the time taken for the 

concrete to reach the 00mm spread circle (This is the T50 time).

 The T50 time is secondary indication of flow. A lower time indicates greater 

flow ability.

 The Brite Eu Ram research suggested that a time of 3-7 seconds is acceptable 

for civil engineering applications, and 2-5 seconds for housing applications. In 

case of severe segregation most coarse aggregate will remain in the centre of 

the pool of concrete and mortar  and  cement  paste  at  the  concrete 

periphery.

 In case of minor segregation a border of mortar without coarse aggregate can 

occur at the edge of the pool of concrete.

 If none of these phenomena appear it is no assurance that segregation will not 

occur since this is a time related aspect that can occur after a longer period.
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V- FUNNEL TEST : 
 

The equipment consists of a v shaped funnel. An alternative type of V-funnel, the O 

funnel, with circular. The test was developed in Japan and used by Ozawa et al. The 

equipment consists of V-shaped funnel section is also used in Japan. The described V-funnel 

test is used to determine the filling ability (flow ability) of the concrete with a maximum 

aggregate size of 20mm. The funnel is filled with about 12 liter of concrete and the time 

taken for it to flow through the apparatus measured. After this the funnel can be refilled 

concrete and left for  5 minutes to settle.  If the concrete shows segregation, then the flow 

time will increases significantly. 

 

 
 

 
 V Funnel 

 Bucket 

 Trowel 

 Scoop 

 Stop watch 
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Procedure: 
 

 About 12 liter of concrete is needed to perform the test, sampled 

normally. Set the V-funnel on firm ground. 

 Moisten the inside surface of the funnel. Keep the trap door to allow any 

surplus water to drain. Close the trap door and place a bucket underneath. 

 Fill the apparatus completely with the concrete without compacting or 

tamping, simply strike off the concrete level with the top with the trowel. 

 Open within 10 sec after filling the trap door and allow the concrete to flow 

out under gravity. 

 Start the stop watch when the trap door is opened, and record the time for the 

complete discharge (the flow time). 

 This is taken to be when light is seen from above through the funnel. The 

whole test has to be performed within 5 minutes. 

 
 
 

 
 
 

This test measures  the  ease  of  flow  of  concrete,  shorter  flow  time indicates  greater 

flow ability. For SCC a flow time of 10 seconds  is considered appropriate. The inverted 

cone shape restricts the flow, and prolonged flow times may give some indication of the 

susceptibility of the mix to blocking. After 5 minutes of settling, segregation of concrete will 

show a less continuous flow with an increase in flow time. 
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L BOX TEST: 
 
 

This test is based on a Japanese design for under water concrete, has been described 

by Peterson. The test assesses the flow of the concrete and also the extent to which it is 

subjected to blocking by  reinforcement. The apparatus consist  of  rectangular separated  by 

a movable gate, in front of which  vertical  length  of reinforcement bar are fitted. The 

vertical section is filled with concrete, and then the gate lifted to let the concrete flow into the 

horizontal section. When the flow has stopped, the height of the concrete at the end of the 

horizontal section is expressed as a proportion of that remaining in the vertical section. It 

indicates the slope of the concrete when at rest. This is an indication passing ability, or the 

degree to which the  passage  of concrete through the bars is restricted. The horizontal 

section of the box can be marked at 200mm and 400mm from the gate and the times taken to 

reach these points measured. These are known as the T20 and T40 times and are an 

indication for the filling ability. 

 
 

 
 

 L box of a stiff non absorbing material. 

 Trowel 

 Scoop 

 Stopwatch 
 
 

Procedure : 
 
 

 About 14 liter of concrete needed to perform the test, sampled 

normally. 

 Set the apparatus level on firm ground, ensure that the sliding gate can 

open freely and then close it. 

 Moisten the inside surface of the apparatus, remove any surplus water, 

fill the vertical section of the apparatus with the concrete sample. 

 Leave it stand for 1 minute. Lift the sliding gate and allow the concrete 

to flow out into the horizontal section. 
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 Simultaneously, start the stopwatch and record the time for the 

concrete to reach the concrete 200 and 400 marks. When the 

concrete stops flowing, the ratio. The whole process can be 

performed within 5 minutes. 

 

 

 
 
 
 
 

U BOX TEST: 
 

The test was developed by the Technology Research Centre of the Taisei test. The 

test is used to measure the filing ability of self-compacting concrete. The apparatus 

consists of a vessel that is divided by a middle wall into two compartments. an opening 

with a sliding gate is fitted between the two sections. Reinforcing bar with nominal 

diameter of 13 mm are installed at the gate with centre to centre spacing of 50 mm. this create 

a clear spacing of 35 mm between bars. The left hand section is filled with about 20 liter of 

concrete then the gate is lifted and the concrete flows upwards into the other section. The 

height of the concrete in both sections is measured. 
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 U box of a stiff non absorbing material 

 Scoop 

 Trowel 

 Stop watch 
 

Procedure : 
 
 

 About 20 liter of concrete is needed to perform the test, sampled 

normally. 

 Set the apparatus level on firm ground, ensure that the sliding gate can 

open freely and then close it. 

 Moisten the inside surface of the apparatus, remove any surplus 

water, fill the vertical section of the apparatus with the concrete 

sample. Leave it stand for 1 minute. 

 Lift the sliding gate and allow the concrete to flow out  into  the 

other compartment. After the concrete has come to rest, measure the 

height of the concrete in the compartment that has been filled, in two 

places and calculate the mean (H1). 

 Measure also the height in the other equipment (H2). 

 Calculate H1-H2, the filling height. 

 The whole test has to be performed within 5 minutes. 
 

If the concrete flows as freely as water, at rest it will be horizontal, so 

H1-H2=0. is to zero, the better the 

flow and passing ability of the concrete. 
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CHAPTER-7 

CONCLUSION 

 
CONCLUSION: 

KMV constructions is the one of 

households for the people who are economically poor. The company turnover is good and here 

in Machilipatnam. Which can provide fast movement of goods and people with safety and 

economical cost to the user. 

Since this project costing about 50% of the investment, a careful evaluation of the alternatives 

is necessary to make the right choice on a rational basis, which may be comparatively more 

beneficial to the people. The New methodology in construction by using mivon shuttering 

which is very economical as well as strong as compared to other methods of construction. It is 

fastening construction process. 
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CHAPTER  1 

INTRODUCTION 

 
 

INTRODUCTION: 

 
Andhra Pradesh Township and Infrastructure Development Corporation Limited was 

established as a government syndicate to take up the task of integrated township and 

Infrastructure development across the state of Andhra Pradesh. It is the state level nodal agency 

for Pradhan Mantri Awas Yojana (PMAY) with capabilities of holistic planning, development, 

financing and implementation of affordable housing in the state, under Municipal 

Administration and Urban Development Department 

KMV Company Established three decades ago. KMV has project offices in Andhra 

Pradesh, Karnataka, Madhya Pradesh, Tamil Nadu, Orissa and Rajasthan. Our professional 

team of Board of Directors is well complemented by a highly qualified, professional staff of 

more than 400 associates to deliver the best in the industry. At KMV Projects Ltd. 

KMV Projects Limited is a Non-govt company, incorporated on 02 Apr, 2007. It's a public 

unlisted company and is classified as 'company limited by shares'. APTIDCO is proposed a 

project PMAY  NTR NAGAR (PMAY - HFA), NON  HIGH RISE GROUP 

DEVELEPMENT SCHEME, This project is taken up by the KMV PROJECTS LIMITED. 
 
 
 

OUR CORE VALUES: 
 

 Commitment and Integrity 

 Excellence and Quality 

 Innovation and Creativity 

 Respect for People and the Environment 

 Punctuality 

 Safety and Security 
 

clients budget specifications. We have a proven track record of excellence in engineering and 
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construction and we believe in striving in the present to continuously improve our performance. 

The saga of growth & excellence continues. We achieve innovation by coupling inspiring 

creativity with knowledge from practice and experience. We deploy science and technology 

imaginatively with equal respect for people and the environment. We complete and deliver all 

our projects within the client specified deadline, without compromising on quality. 

We ensure safety and security for our staff and the general public. 
 
 

OUR VISION & MISSION: 
 
 

 VISION:
 

Leadership in the business and be an Organization of repute for encouraging 

 

 MISSION:
 

Adopt modern engineering practices for safe and healthy work environment. 

Encourage innovation, up gradation of knowledge, professionalism of employees 

as part of Contribute to neighborhood development 

assuming at every legitimate opportunity. 

PROJECT DETAILS: 
 

 Andhra Pradesh   Township &   Infrastructure   Development Corporation 

(APTIDCO)

 Proposed unit typologies:

 Type  I : 300 Sq. Ft.  G+3 Building 

 Type  II : 365 Sq. Ft. G+3 Building 

 Type  III : 430 Sq. Ft. G+3 Building 

 Proposed housing development:
 

Model G+3 model for all locations 
 

 No of blocks:

 Type A - 300sqft- 4 blocks 

 For each block 32 flats 

 For Type A blocks total build up area 1.33 Acres 

 Type B - 365 sqft- 0 blocks 
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 Type C - 430 sqft -16 blocks 

 For each block 48 flats 

 For Type C blocks total build up area 7.58 Acres 
 
 

 
SALIENT FEATURES OF DWELLING UNIT 

 

 
 
 
 

Vitrified tile flooring, ceramic flooring, 2-track windows, emulsion paints 

Tender called for 1,20,826 houses 

 Shear wall Technology (Monolithic Concrete construction)- Adopted.

 Physical Infrastructure proposed

 Internal Roads 

 External Water supply 

 External electrification 

 External sewerage net work 
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 Storm water drains 

 Street Lighting with LED 4 

 Social Infrastructure proposed

 Commercial space 

 Community Hall, 

 Primary School & Anganwadi Centre, 

 Primary Health Centre, 

 Parks and Playgrounds etc. 

 Both physical and social infrastructure - not included in estimate

 Separate Tender proposed - for all the locations as per requirement.
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CHAPTER-2 

TECHNOLOGY ADOPTED  HIGHLIGHTS 

SHEAR  WALL TECHNOLOGY ( Monolithic ) : 

 Most reliable, known and proven among all approved technologies of construction By 

BMTPC (Building Materials and Technology Promotion Council, Ministry of Housing 

and Urban Poverty Alleviation, GoI 

 Single LARGEST new Construction Technology adoption in Housing sector ever adopted 

in India 

 First of its kind, adoption of Shear wall technology (Monolithic) in Houses constructed for 

EWS (Economically Weaker Sections) ever adopted in any developing country of the 

world 

  Opening and bringing fastest construction Technologies in to the area of Construction 

sector in the State will lead to shift towards Technology oriented construction activities in 

both public and private sectors in- turn adds Gross Value Addition to the State GDP 

 
 

SHEARWALL TECHNOLOGY (MONOLITHIC) - ADVANTAGES: 

 Pre-Engineering & customized structure

 Reduction of Foundation loading.

 Superior and safer than conventional technology and many other modern technologies

 Stronger than conventional technology

 Rapid construction and early delivery houses to people (One floor for every week)

 Durability factor (Durable and reliable structures)

 Disaster resistant  (Providing Disaster resistant structures in Coastal Districts of A.P 

is required as safety is paramount)

 Environmentally friendly - less pollution effects on public

 Increased carpet area due to compact and thin walls

 Finishes like high end due to monolithic construction and provision of superior 

specifications such as Vitrified flooring, 2-Track Windows, Emulsion paints etc.

 No dependency on brick manufacturing and avoid delays as well as pollution
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 Easy in handling with Minimum Labour

 No Plastering is required

 Earthquake Resistance structure
 
 
 
 

 



7 
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THE DIFFERENCE BETWEEN A SHEAR WALL AND A BEARING WALL: 

A shear wall is a wall that is structurally designed to take the load that acts laterally 

(shear) in a building structure as well as assisting in supporting the building elements around 

it such as beams, girders, and anything attached to those elements. Shear walls take lateral 

loads, placed on it by the building itself, as well as the lateral loads experienced if and when 

wind hits the structure and in some instances earthquakes. 

 
Bearing walls are just that, bearing the weight of elements (beams, girders, building 

components) attached to it. These walls are generally placed in areas that shear will not be 
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 MIVAN SHUTTERING:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 MACHILIPATNAM TENDERS:
 Soils are of Black Cotton soils at Machilipatnam. 

 Cost of foundation is high due to weak soils. 

 Cost of foundation will be high if G+5 proposed 

 On an average, Rs.300 more per sq. ft for G+5 than G+3 

 G+ 3 model is adopted 
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CHAPTER-3 

SELF COMPACTING CONCRETE 
 

INTRODUCTION : 

For several years beginning in 1983, the problem of the durability of concrete 
structures was a major topic of interest in Japan. The creation of durable concrete structures 
requires adequate compaction by skilled workers. However, the gradual reduction in the 
number of skilled workers. In  in 
the quality of construction work. One solution for the achievement of durable concrete 
structures independent of the quality of construction work is the employment of self- 
compacting concrete, which can be compacted into every corner of a formwork, purely by 
means of its own weight and without the need for vibrating compaction. The necessity of this 
type of concrete was proposed by Okamura in 1986. Studies to develop self-compacting 
concrete, including a fundamental study on the workability of concrete, have been 
carried out by Ozawa and Maekawa at the University of Tokyo. The prototype of self- 
compacting concrete was first completed in 1988 using materials already on the market. The 
prototype performed satisfactorily with regard to drying and hardening shrinkage, heat of 
hydration, denseness after hardening, and other properties. 

 
 

ADVANTAGESS OF SCC : 

Self compacting concrete (SCC) can be classified as an advanced construction 
material. The SCC as the name suggests, does not require to be vibrated to achieve full 
compaction. This offers following benefits and advantages over conventional concrete. 

 Improved quality of concrete and reduction of onsite repairs.
 Faster construction times.
 Lower overall costs.
 Facilitation of introduction of automation into concrete construction.
 Improvement of health and safety is also achieved through elimination of handling of 

vibrators.
 Substantial reduction of environmental noise loading on and around a site.
 h 

are costly to dispose of.
 Better surface finishes.
 Easier placing.
 Thinner concrete sections.
 Greater Freedom in Design.
 Improved durability, and reliability of concrete structures.
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 Ease of placement results in cost savings through reduced equipment and labor 
requirement.

 
 
 

MATERIALS USED: 
 

Concrete is widely used in domestic, commercial, recreational, rural and educational 

construction. Communities around the world rely on concrete as a safe, strong and 

simple building material. It is used in all types of construction; from domestic work to 

multi-storey office blocks and shopping complexes. Despite the common usage of 

concrete, few people are aware of considerations involved in designing strong, durable, 

high quality concrete. There are mainly 3 types: 

 
1. Cement 
2. Sand 
3. Aggregate 
4. Water 

 
1. CEMENT: 

 
 

A cement is a binder, a substance that sets and hardens independently, and can 

romans, who used the 

term caementiciumto describe masonry resembling modern concrete that was made 

from crushed rock with the burnt lime as binder. The volcanic ash and pulverized brick 

additives that were added to the burnt lime to obtain a hydraulic binder were later 

referred to as cementum, cementum, cement. Cements used in construction can be 

characterized as being either hydraulic or non-hydraulic. Hydraulic cement (e.g., 

Portland cement) harden because of hydration, a chemical reaction between the 

anhydrous cement powder and water. Thus, they can harden underwater or when 

constantly exposed to wet weather. 

Types of cements 
 

(a) Portland cement: 
 

Portland cement is by far the most common type of cement in general use around the 

world. This cement is made by heating limestone (calcium carbonate) with small 

quantities of other materials (such as clay) to 1450  in a kiln, in a process known as 
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calcination, Whereby a molecule of carbon dioxide is liberated from the calcium 

carbonate to form calcium oxide, or quicklime, which is then blended with the other 

materials that have been included in the mix. The resulting hard substance called 

is then ground with a small amount of gypsum into a powder to make 

most commonly used type of cement (often referred 

as OPC). Portland cement is a basic ingredient of concrete, mortar and most non- 

specialty grout. The most common use for Portland cement is in the production of 

concrete. Concrete is a composite material consisting of aggregate (gravel and sand), 

cement and water. As a construction material, concrete can be cast in almost any shape 

desired, and once hardened can become a structural (load bearing) element. Portland 

cement may be grey or white. 

(b) Portland fly ash cement: 
 

It contains up to 35% fly ash. The fly ash is pozzolanic, so that ultimate strength is 

maintained. Because fly ash addition allows a lower concrete water content, early 

strength can also be maintained. Where good quality cheap fly ash is available, this can 

be an economic alternative to ordinary Portland cement. 

(c) Portland pozzolana cement: 
 

It includes fly ash cement since fly ash is a pozzolana, but also includes cements made 

from other natural or artificial pozzolana. In countries where volcanic ashes are 

available. 

(d) Portland silica fume cement: 
 

Addition of silica fume can yield exceptionally high strengths, and cement containing 

5-20% silica fume are occasionally produced. However, silica fume is more usually 

added to Portland cement at the concrete mix cement. 

2. SAND: 
 

All normal   concreting sands are suitable for SCC.  Either crushed or 
rounded sands can be used. Siliceous or calcareous sands can be used. The amount 
of fines less than 0.125 mm is to be considered as powder and is very important for 
the rheology of the SCC. A minimum amount of fines (arising from the binders and 
the sand) must be achieved to avoid segregation. 
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3. AGGREGATES: 
 

All types of aggregates are suitable. The normal maximum size is generally 
16    20 mm. however particle size up to 40 mm more have been used in 
SCC.  Consistency of grading is of vital importance. Regarding the 
characteristics of different types of aggregate, crushed aggregates tend to 
improve the strength because of the interlocking of the angular particles, whilst 
rounded aggregates improve the flow because of lower internal friction. Gap 
graded aggregates are frequently better than those continuously graded, which 
might experience greater internal friction and give reduced flow. 

 
 
 
 

4. WATER: 
 

Portable water is used for mixing and curing of concrete. It should be free from 

harmful matter like salt, acid, oil etc., generally used water is from local water 

sources from economic view. 
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CHAPTER-4 

OBSERVATIONS 

 LEVELLING: 
 

Levelling is a branch of surveying, the object of which is to 

 
1. Find the elevation of a given point with respect to the given or assumed datum. 

2. Establish a point at a given elevation with respect to the given or assumed datum. 
 
 
 

 AUTOMATIC LEVEL: 
 
 

Automatic levels make use of a compensator that ensures that the line of sight remains 

horizontal once the operator has roughly leveled the instrument (to within maybe 0.05 

degree). The surveyor sets the instrument up quickly and doesn't have to relevel it carefully 

each time he sights on a rod on another point. It also reduces the effect of minor settling of 

the tripod to the actual amount of motion instead of leveraging the tilt over the sight 

distance. Three level screws are used to level the instrument. 

 
1. Gun sight 

2. Circular level (pond bubble) 

3. Leveling Screw 

4. Base Plate 

5. Objective Lens 

6. Focusing Knob 

7. Horizontal fine motion screw 

8. Horizontal circle window 

9. Horizontal circle setting ring 

10.Reticle adjusting screw cover 

11.Eyepiece 
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 SETTING UP AN AUTOMATIC LEVEL : 
 
 

Set up the tripod at just above chest height. Make sure it is stable, and mount the level 

on the top. Adjust the leveling screws until the pond bubble is centralized. As long as 

the pond bubble is central, the automatic compensators are able to finely level the 

instrument. To ensure this is the case, whilst looking through the scope, gently tap the 

level. The view will waver for a few moments before steadying. If this does not happen, 

the instrument is not level enough for the compensators to cope, and needs adjustment. 

 SIGHTING : 
 
 

Sight towards the staff using the gun sight. Look through the eyepiece and focus the 

reticle by gradually turning the reticle focusing ring anti-clockwise. Turn the focusing 

knob to focus on the staff. Turn the fine motion screw to center the staff in the field of 

view. Turn the focusing knob to eliminate parallax between the staff and reticle. 

 
 

 READING THE STAFF : 
 
 

The staff starts at zero, on the ground. Every 10 cm is a number, showing (in meters to 

one decimal) the height of the bottom of what appears to be a stylized E (even numbers) 

or 3 (odd numbers), 5 cm high. The stems of the E or 3 and the gaps between them are 

each 10mm high. These 10mm increments continue up to the next 10 cm mark. 

To read the staff, take the number shown below the reticle. Count the number of whole 

10mm increments between the whole number and the reticle. Then estimate the number 

of mm between the last whole 10mm block and the Centre of the reticle. 

The person holding the staff should endeavor to hold it as straight as possible. The 

leveler can easily see if it is tilted to the left or right, and should correct the staff-holder. 

However, it cannot easily be seen that the staff is tilted towards or away from the 

leveler. In order to combat this possible source of error, the staff should be slowly 

rocked towards and away from the leveler. When viewing the staff, the reading will 

thus vary between a high and low point. The correct reading is the lowest value. Digital 

levels electronically read a bar-coded scale on the staff. These instruments usually 
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include data recording capability. The automation removes the requirement for the 

operator to read a scale and write down the value, and so reduces blunders. It may also 

compute and apply refraction and curvature correction. 

 
 

 METHODS OF LEVELLING: 
 
 

 Height of instrument method
 

 Rise and fall method
 

 
 FORMULAE: 

 
 H.I = R.L + B.S

 R.L = H.I  F.S (or) I.S
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CHAPTER-5 

FOUNDATION 

 

 TYPE OF FOUNDATION 
 
 

 PILE FOUNDATION:
 
 

A pile is basically a long cylinder of a strong material such as concrete that is pushed 

into the ground to act as a steady support for structures built on top of it. 

 
Pile foundations are used in the following situations: 

 
1. When there is a layer of weak soil at the surface. This layer cannot support the 

weight of the building, so the loads of the building have to bypass this layer and be 

transferred to the layer of stronger soil or rock that is below the weak layer. 

2. When a building has very heavy, concentrated loads, such as in a high-rise structure, 

bridge, or water tank. 

 

 
Pile foundations are capable of taking higher loads 

 
 

Piles can be either cast-in-place or precast driven piles. 
 
 

Cast-in-place piles are made in the following steps: 

 
 hammer a thin-walled steel tube into the ground 

 remove all earth left inside the tube 

 lower a steel reinforcement cage into the tube 

 cast the pile by pouring wet concrete into the tube 

 
The thin walled steel tube is called the casing, and only serves to form a secure mould 

for casting concrete that is free from earth and debris. It has no structural role to play 
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after the casting than spread footings. Soils are highly cohesive, meaning that if one 

drills a hole into the soil that is say 1 foot wide by 50 feet deep, then the soil holds the 

shape of the hole and does not collapse into the hole and block it. If such soil is present 

at the site, then one does not need to leave a casing in place: one can use the casing to 

drill the hole for the pile, and then remove it, and then cast the pile in place. This saves 

costs as the same casing tube can be used to drill holes for all the piles. 

 

 
Precast Driven Piles are first cast at ground level and then hammered or driven into the 

ground using a pile driver. This is a machine that holds the pile perfectly vertical, and then 

hammers it into the ground blow by blow. Each blow is struck by lifting a heavy weight and 

dropping it on the top of the pile - the pile is temporarily covered with a steel cap to prevent it 

from disintegrating. The pile driver thus performs two functions - first, it acts as a crane, and 

lifts the pile from a horizontal position on the ground and rotates it into the correct vertical 

position, and second, it hammers the pile down into the ground. 

 
 

 NUMBER OF PILES: 
 

 For 430 sq.ft  32

 For 365 sq.ft  28

 For 300 sq.ft  26
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 Each pile diameter  400mm

 Length of each pile  20mts
 

 REINFORCEMENT DETAILS: 
 

Helical reinforcement 
 

 Main bars  6 bars with 12mm diameter 
 
 

 Stirrups of 8 mm diameter with 200mm centre to centre
 
 

 GRADE OF CONCRETE:
 

M30  Grade concrete 

 Sub structure details: 

 PCC bottom - 4.042 

 PCC top - 4.092 

 Plinth beam top - 4.542 

 Amount of concrete - 8.63m3 

 Thickness - 50mm 
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 Plinth beam reinforcement details: 
 
 

 Main bars - 12mm 

 Extra bars - 10,16mm 

 Stirrups - 8mm 

 Steel - 5.72MT 

 Amount of concrete - 66.5m3 



 
 

 Super structure details: 

 Grid slab - 5.82

 Floor finish - 5.912

 Amount concrete - 34.5m3

 Steel - 1.07MT

 Grid slab reinforcement - 8mm bars 200mm spacing

 Thickness - 100m
 
 
 
 
 
 
 

 Shear wall details: 

21 
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Thickness -120mm 

 
 reinforcement: main bars - 10mm dia 

 extra bars - 12mm at corners 

 spacing - vertical rods 150mm 

 spacing - horizontal rods 250mm 

 trimmer bars - 2 bars of 10mm dia,600mm length near doors 

and windows 

 

 
 Dimensions: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Block dimensions : 430 sq.ft 

365sq.ft 

- 24.1*15.32m2 

- 23.18*12.57m2 

 300sq.ft - 21.74*11.3m2 

 Room dimensions : bed room - 2500*3000mm2 

 Kitchen - 1380*2200mm2 

 Living room - 2600*3000mm2 

Room dimensions : Toilet 

Balcony 

- 1100*1650mm2 

- 1380*800mm2 

 Window - 910*1220mm2 

 Door - 910*2050mm2 

 Sill height - 810mm 
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Slab reinforcement detail: 
 

 
 
 
 
 
 

 
 8,10mm bars are used 
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 Alternate straight and crank rods are used. 

 Crank is made at 45 degrees 

 Spacing is 200mm*200mm centre to centre. 
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CHAPTER-6 

QUALITY CONTROL 

 

QUALITY CONTROL LABORATARY: 
 

The following tests are conducted to check the quality of building materials: 
 

 Slump Flow Test

 V Funnel Test

 L Box Test

 U Box Test
 

SLUMP FLOW TEST: 
 

The slump flow test is used assess the horizontal free flow of in the absence of 

obstructions. It was first developed  in  Japan  for  use  in assessment of underwater 

concrete. The test method is based on the test method for determining the slump .T diameter 

of the concrete circle is a measure for the filling ability of the concrete. 

 
 

 Mold in the shape of a truncated cone with the internal dimensions 200 

mm diameter at the base, 100mm diameter at the top and a height of 300 

mm. 

 Base plate of a stiff none absorbing material, at least 700mm square, 

marked with a circle marking the central location for the slump cone, and a 

further concentric circle of 500mm diameter. 

 Trowel. 

 Scoop. 

 Ruler. 

 Stop Watch. 
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Procedure : 
 

 About 6 liter of concrete is needed to perform the test, sampled normally. 

Moisten the base plate and inside of slump cone, place base plate on level 

stable ground and the slump cone centrally on the base plate and hold down 

firmly.

 Fill the cone with the scoop. Do not tamp, simply strike off the concrete level 

with the top of the cone with the trowel. Remove any surplus concrete from 

around the base of the cone.

 Raise the cone vertically and allow the concrete to flow out freely. 

Simultaneously, start the stopwatch and record the time taken for the 

concrete to reach the 00mm spread circle (This is the T50 time).

 The T50 time is secondary indication of flow. A lower time indicates greater 

flow ability.

 The Brite Eu Ram research suggested that a time of 3-7 seconds is acceptable 

for civil engineering applications, and 2-5 seconds for housing applications. In 

case of severe segregation most coarse aggregate will remain in the centre of 

the pool of concrete and mortar  and  cement  paste  at  the  concrete 

periphery.

 In case of minor segregation a border of mortar without coarse aggregate can 

occur at the edge of the pool of concrete.

 If none of these phenomena appear it is no assurance that segregation will not 

occur since this is a time related aspect that can occur after a longer period.
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V- FUNNEL TEST : 
 

The equipment consists of a v shaped funnel. An alternative type of V-funnel, the O 

funnel, with circular. The test was developed in Japan and used by Ozawa et al. The 

equipment consists of V-shaped funnel section is also used in Japan. The described V-funnel 

test is used to determine the filling ability (flow ability) of the concrete with a maximum 

aggregate size of 20mm. The funnel is filled with about 12 liter of concrete and the time 

taken for it to flow through the apparatus measured. After this the funnel can be refilled 

concrete and left for  5 minutes to settle.  If the concrete shows segregation, then the flow 

time will increases significantly. 

 

 
 

 
 V Funnel 

 Bucket 

 Trowel 

 Scoop 

 Stop watch 
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Procedure: 
 

 About 12 liter of concrete is needed to perform the test, sampled 

normally. Set the V-funnel on firm ground. 

 Moisten the inside surface of the funnel. Keep the trap door to allow any 

surplus water to drain. Close the trap door and place a bucket underneath. 

 Fill the apparatus completely with the concrete without compacting or 

tamping, simply strike off the concrete level with the top with the trowel. 

 Open within 10 sec after filling the trap door and allow the concrete to flow 

out under gravity. 

 Start the stop watch when the trap door is opened, and record the time for the 

complete discharge (the flow time). 

 This is taken to be when light is seen from above through the funnel. The 

whole test has to be performed within 5 minutes. 

 
 
 

 
 
 

This test measures  the  ease  of  flow  of  concrete,  shorter  flow  time indicates  greater 

flow ability. For SCC a flow time of 10 seconds  is considered appropriate. The inverted 

cone shape restricts the flow, and prolonged flow times may give some indication of the 

susceptibility of the mix to blocking. After 5 minutes of settling, segregation of concrete will 

show a less continuous flow with an increase in flow time. 
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L BOX TEST: 
 
 

This test is based on a Japanese design for under water concrete, has been described 

by Peterson. The test assesses the flow of the concrete and also the extent to which it is 

subjected to blocking by  reinforcement. The apparatus consist  of  rectangular separated  by 

a movable gate, in front of which  vertical  length  of reinforcement bar are fitted. The 

vertical section is filled with concrete, and then the gate lifted to let the concrete flow into the 

horizontal section. When the flow has stopped, the height of the concrete at the end of the 

horizontal section is expressed as a proportion of that remaining in the vertical section. It 

indicates the slope of the concrete when at rest. This is an indication passing ability, or the 

degree to which the  passage  of concrete through the bars is restricted. The horizontal 

section of the box can be marked at 200mm and 400mm from the gate and the times taken to 

reach these points measured. These are known as the T20 and T40 times and are an 

indication for the filling ability. 

 
 

 
 

 L box of a stiff non absorbing material. 

 Trowel 

 Scoop 

 Stopwatch 
 
 

Procedure : 
 
 

 About 14 liter of concrete needed to perform the test, sampled 

normally. 

 Set the apparatus level on firm ground, ensure that the sliding gate can 

open freely and then close it. 

 Moisten the inside surface of the apparatus, remove any surplus water, 

fill the vertical section of the apparatus with the concrete sample. 

 Leave it stand for 1 minute. Lift the sliding gate and allow the concrete 

to flow out into the horizontal section. 
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 Simultaneously, start the stopwatch and record the time for the 

concrete to reach the concrete 200 and 400 marks. When the 

concrete stops flowing, the ratio. The whole process can be 

performed within 5 minutes. 

 

 

 
 
 
 
 

U BOX TEST: 
 

The test was developed by the Technology Research Centre of the Taisei test. The 

test is used to measure the filing ability of self-compacting concrete. The apparatus 

consists of a vessel that is divided by a middle wall into two compartments. an opening 

with a sliding gate is fitted between the two sections. Reinforcing bar with nominal 

diameter of 13 mm are installed at the gate with centre to centre spacing of 50 mm. this create 

a clear spacing of 35 mm between bars. The left hand section is filled with about 20 liter of 

concrete then the gate is lifted and the concrete flows upwards into the other section. The 

height of the concrete in both sections is measured. 
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 U box of a stiff non absorbing material 

 Scoop 

 Trowel 

 Stop watch 
 

Procedure : 
 
 

 About 20 liter of concrete is needed to perform the test, sampled 

normally. 

 Set the apparatus level on firm ground, ensure that the sliding gate can 

open freely and then close it. 

 Moisten the inside surface of the apparatus, remove any surplus 

water, fill the vertical section of the apparatus with the concrete 

sample. Leave it stand for 1 minute. 

 Lift the sliding gate and allow the concrete to flow out  into  the 

other compartment. After the concrete has come to rest, measure the 

height of the concrete in the compartment that has been filled, in two 

places and calculate the mean (H1). 

 Measure also the height in the other equipment (H2). 

 Calculate H1-H2, the filling height. 

 The whole test has to be performed within 5 minutes. 
 

If the concrete flows as freely as water, at rest it will be horizontal, so 

H1-H2=0. is to zero, the better the 

flow and passing ability of the concrete. 
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CHAPTER-7 

CONCLUSION 

 
CONCLUSION: 

KMV constructions is the one of 

households for the people who are economically poor. The company turnover is good and here 

in Machilipatnam. Which can provide fast movement of goods and people with safety and 

economical cost to the user. 

Since this project costing about 50% of the investment, a careful evaluation of the alternatives 

is necessary to make the right choice on a rational basis, which may be comparatively more 

beneficial to the people. The New methodology in construction by using mivon shuttering 

which is very economical as well as strong as compared to other methods of construction. It is 

fastening construction process. 
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ABSTRACT 

 

As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion ofthe Engineering degree from Gudlavalleru Engineering 

College,underwent an industrial training at the Larsen and Toubro 

Construction building and factories, Construction of G+3 EWS buildings at 

Vuyyuru, Internship for 6 weeks during  May 6 - June 10. The report consists of brief 

study and description of materials, method of technology, equipments, procedures and 

testing used at the site for construction.  

The report contains three chapters in which I try to explain my 6 weeks experience in 

the hosting company. The content of all chapters is broadly explained and it is 

constructed from the practical basis of the site works ended all weeks. 

In the opening chapter,I give details to the company background including its mission. 

So,it is give details of the company in terms of reader can easily know and access the 

company. 

The second and third chapters are the most hunted chapters which explains my overall 

internship familiarity in the last successive weeks. These chapters is the main chapters 

and I record on it the overall work I have been executing. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

SAFETY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7/05/2019 - 

14/05/2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1 Week 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In L&T there is EHS department 

which stands for Environment 

health and safety. It has ensured 

every measure to keep their 

employees and the working staff 

safe. 

Every new working staff here are 

given safety 

basically an half an hour video 

which demonstrates each and every 

safety measures, risks and 

prevention steps to be taken at every 

stage of construction, 

Before hiring any new worker there 

is a procedure for first filling a form 

which Indicates every detail about 

the person starting from his name 

and other personal details. 

There is another separate column for 

medical details: 

 In which there is a height 

column as               per rules 

minimum height of the 

workmen should be 5 feet. 

 Weight Should be minimum 

45 Kg. 

 Blood Pressure 

mustbe120/80 mm/Hg. 

 Pulse rate must be 72/min. 

 There are several other 

medical parameters which 
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must be certified ok from the 

doctor then only the worker 

will be permitted to work on 

site. 

Some of the General EHS Rules and 

regulations : 

 No workmen below 18 years 

and above 58 years of age 

shall be engaged for a job. 

 Nobody is allowed to enter 

the site without wearing 

safety helmet. Chinstrap of 

safety helmet shall be always 

on. 

 No one is allowed to work at 

or more than two---meter 

height without wearing full 

body harness and anchoring 

the lanyard of full body 

harness to firm support 

preferably at shoulder level. 

 No one is allowed to enter 

into workplace and work at 

site without adequate foot 

protection (including female 

worker). 

 Usage of eye protection 

equipment shall be ensured 

when workmen are engaged 

for grinding, chipping, 

welding and gas cutting. For 

other jobs, as and when site 

safety co-ordinator insists 
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eye protection has to be 

provided. 

 All PPEs like shoes, helmet, 

full body harness etc. shall be 

arranged before starting the 

job as per recommendation 

of the EHSO. 

 Rigid barricading must be 

provided around the 

excavated pits, and 

barricading shall be 

maintained till the 

backfilling is done. Safe 

approach is to be ensured 

into every excavation. 

 Adequate illumination at 

workplace shall be assured 

before starting the job at 

night 

 All the dangerous moving 

parts of the portable/fixed 

machinery being used shall 

be adequately guarded. 

 Ladders being used at site 

shall be adequately secured 

at bottom and top. 

 Ladder shall not be used as 

work platforms. 

 Debris, scrap and other 

material to be cleared then 

and there from the work 

place and at the time of 

closing of work every day. 
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QUALITY 

 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15/05/2019-
22/05/2019 

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

1 Week 

 

 

 

 

 

 

 Contractors shall ensure that 

all their workmen are 

following safe practices 

while travelling in the 

accommodations. 

 Adequate firefighting 

equipment shall be made 

available a workplace and 

persons to be trained in fire 

fighting techniques with the 

co-ordination of EHSO. 

 All the unsafe conditions, 

unsafe act identified by the 

contractors, reported by site 

supervisor and / or safety 

personnel to be corrected on 

priority basis. 

 No children will be allowed 

to enter the workplace 

 

 

 

 

 

 

Quality management system : 

L&T, Buildings and Factories IC has 

a well established and documented 

quality management policy(QMS) 

and is taking appropriate step to 

improve its effectiveness in 
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accordance with the requirements of 

ISO 9001-2015 

Relevant procedures established 

clearly specify the criteria and 

methods for effective operation 

control and necessary resources and 

information to support the operation 

and monitoring of these process. 

Various IS codes for Testing 

Materials : 

 Concrete testing     :    IS 

516 

 Plain and RCC       :    IS 

456 

 Mixed design         :    IS 

10262 

 Testing of Fine& 

Coarse aggregate :   IS 286 

 Testing Soil           :   IS 270 

 Specification of 

53 grade:   IS 12269 

 Steel Reinforce- 

-ment             : IS 1786 &800 

 Ant terminates      :  IS 1363 

Testing Equipment in Quality Lab  

Cement testing machine : 

 Normal consistency 

 Initial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 

Material testing equipments : 

 PVC measuring jar 
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 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 

Concrete testing machine : 

 Concrete mould 

 Compression testing 

machine 

 Slump cone test 

Self compacting concrete : 

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

In our quality department, we have 

learned about the Mixed design 

concept as per IS 10262 

Process of concrete production  at 

batching plant: 

 Production capacity of 

concrete : 30 m3 per hour. 

 This Batching plant consists 

of Aggregate hopper, 

Conveyor belt, Mixer, Silos, 
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Planning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23/05/2019-
30/05/2019 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

1 Week 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Skip bucket, Sensors, 

Control unit. 

Water -Proofing Inspection : 

 To check waterproofing, 

they poured water on the 

terrace and at subsequent 

below level where water-

leakage is to be monitored. 

They left it for 24-48 hours to 

monitor water-proofing. 

Reinforcement Formwork concrete 

and finishing work Inspection are 

done in this department 

 

 

 

important division present 

on the Site. 

 Planning department is 

responsible for Mainating, 

monitoring  daily activities 

on the site starting from 

material quantity 

calculations from drawings 

to Keeping track of amount 

of bulk materials that are in 

coming and out-going to the 

site. 

 This department is 

responsible for creating and 

managing client and sub-

contractor billing. 
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 It keeps track of all the 

construction activities like it 

sets goals for completion of 

various components of the 

ongoing construction like 

grade slab construction, 1st 

floor slab etc. 

 Planning department keeps 

track of whole cost control, 

item management of the site. 

 It is responsible for keeping 

record of vendor codes that 

are assigned to various 

contractor unit goods. 

Details of the various roles of 

Planning : 

 Contract Review and 

preparation of MSP 

schedules and draft ACE. 

 Plan for resources with 

inputs from site team 

leaders. 

 Co-ordinate 

with 

cluster/HQ for 

arranging 

resources. 

 Preparation of 

JCR,MIS and 

MPR. 

 Ensure timely updating of 

data in EIP. 
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Execution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

31/05/2019-
7/06/2019 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

1 Week 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Arranging required 

information to customers as 

per contract. 

 Synchronize the activities of 

all teams to achieve the 

schedule. 

 
In this site Mivan aluminum 

formwork construction technique is 

used. It is a shear wall technology 

using mivan shuttering. In this 

system cast-In-site concrete wall and 

floor slab cast mono lithic provides 

the structural system in the one 

continues pour. In this method no 

columns are provided only Slab & 

walls are provided. Concreting is 

done by bloom placer under stiff 

quality control. It is a SSS system of 

construction (Safety, Speed and 

Strength). 

In shear wall technology, the 

duration of floor to floor 

construction is 4 to 5 days. Firstly all 

the reinforcement steel bars are tied 

on the whole level according to the 

drawing then we do inner shuttering 

and outer shuttering is done after that 

concreting work is done. After 24 

hours of concrete work we do the de-

shuttering, first wall shuttering work 

is done then slab shuttering is done. 

Pre-Construction actives : 
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8/06/2019-
10/06/2019 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 Week 

 
 
 

1. Level survey 

2. Setting out 

3. Control and 

correction of 

deviation 

4. Erect framework 

5. Erect deck formwork 

After the above activities have been 

completed it is necessary to check 

the following. 

 All formwork should be 

cleaned and coated with 

approved realize agent. 

 Ensure wall formwork is 

erected to the setting out 

lines. 

 Check all openings are of 

correct dimensions, not 

twist. 

 Check all horizontal 

formwork (deck soffit, and 

beam soffit etc.) in level. 

 Ensure deck and beam props 

are vertical and there is 

vertical movement in the 

prop lengths. 

 Check wall ties, pins and 

wedges are all in position 

and secure. 

 Any surplus material or 

items to be cleared from the 

area to be cast. 
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Plant& 

Machinery 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Ensure working platform 

brackets are securely 

fastened to the concrete. 

 

P&M department takes care of all 

the machines that are being used in 

the construction site like: 

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc. 
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CHAPTER 1 

INTRODUCTION 

1.1 ABOUT COMPANY 

Larsen and Toubro Limitedis an Indian multinational conglomerate company 

headquartered in Mumbai,Maharashtra,India. It was founded by two Danish engineers 

taking refuge in India. The company has business interests in heavy engineering, 

construction, realty, manufacturing, and financial services. 

 

1.2 LOGO 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.1 : Logo 

 

1.3 BRIEFLY ABOUT L&T 

 Type     :  Public 

 Traded as   : NSE: LT 

      BSE:500510 

 BSE SENSEX 

 Constituent 

 ISIN    : INE018A01030 

 Industry   : Conglomerate 

 Founded    :  07 February 1946;73 years ago in  

Bombay,India 
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 Founders   : Henning Holk-Larsen,Soren Kristian 

Toubro 

 Headquarters    : L&T House, BallarEstate,  

Mumbai,India                              

 Area served   : Worldwide 

 Key people   : A.M.Naik(GroupChairman),                                     

.                               S.N.Subrahmanyan (MA & CEO)  

 Revenue    : Rs.141,007 crore (US$20 billion) (2019) 

 Divisions    :  Real Estate(Realty) 

Technology 

Engineering 

Construction 

Manufacturing 

 Subsidiaries    : L&T Technology Services 

L&T InfoTech 

L&T Hydrocarbon engineering 

L&T Infrastructure Finance company 

L&T Mutual Fund 

L&T Finance Holdings 

L&T MHPS  

 Products   :  Heavy equipment 

Electrical equipment  

Power generation 

Construction 

Engineering 

IT services 

Rapid transit 

Finance  

Shipbuilding 

Real estate 
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1.4 VISION  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.2 : Vision 
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CHAPTER 2 

ABOUT PROJECT 

2.1 TITTLE  

Proposed project APTIDCO housing Krishna- Vuyyuru 

super built up area 430 sq. Ft 

area).Therefore total 13,314 EWS DUs/flats in G+3 pattern with Monolithic Concrete 

construction(Shear wall technology) with 2 years defect liability under EPC system. 

 

 EWS  : Economically Weaker Sections  

 DU             : Dwelling Units  

 APTIDCO :  Andhra Pradesh Township and Infrastructure  

Development     

Corporation Limited.  

2.2 ESTIMATION AND CONTRACT DETAILS  

 Estimated amount for the project  :  883.68 crores  

 Value of work to be done as per agreement   :         767.30 crores   

 Value of work to be done as per estimated :  733.91 crores 

 Period of completion    :  15 months  

 Start Date according to Contract Document : 28-February-2018|  

 Actual Start Date:09-May-2018( because of  

court stay) 

 End Date of the Project according to contract 

Document     : 27-May-2019  

 Expected End Date    :  31-August-2019  

2.3 SITE DETAILS  

There are total 3sites in Vuyyuru   :  Near Gemini School  

       Gandigunta   

       Egnipadu   

Total 52 Housing Units are to be constructed in Vuyyuru Site out of which  

 38 in Gemini School Site 
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 10 in Gandigunta  

 4 in Egnipadu  

 

There are total 3 type of Housing Structure to be constructed in accordance to area  

1. A type Blocks which is 300 sq.ft  

2. B type Blocks which is 365 sq.ft  

3. C type Blocks which is 430 sq.ft  

4. Per floor there will be 12 units so total units per block is 4. 

5. For total 52 blocks= 52*48=2496 units. 

2.4 TYPE OF FOUNDATION  

 Site-1     :  Pile foundation 

 Site-2     :  Raft foundation and 

Lime stabilization 

 Site-3     :  Raft foundation and 

Lime stabilization 

2.5 METHOD OF TECHNOLOGY AND MATERIALS USED IN 

THE PROJECT 

 Technology    :  Shear wall technology 

 Type of concrete   :  Normal concrete 

(Sub structure) 

Self Compacting Concrete 

(Super structures) 

 Grade of concrete   :  M30 

 Type of cement    :  OPC 53-Grade 

 Coarse aggregates   :  12.5 and 20mm size  

Zone- 2 category 

 Fine aggregates   :  River sand 

 Water     :  Purified water  

(Without impurities) 

 Steel      :  Mild steelFe-500 

 Tiles      :  Ceramic wall tiles 

Vitrified tiles 

Non-skip tiles 
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2.6 SPECIFICATION AS PER IS CODES 

 Thickness of Wall   :  100mm 

 Wall thickness at the lift area  :  120mm 

 Ceramic wall tiles   :  20 X 30cm 

 Vitrified tiles    :  60 X 60cm 

 Non-skip tiles    :  30 X 30 cm 

 Main door frame   :  199 X 90 cm 

 Toilet door frame   :  195.5 X 66 cm 
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CHAPTER 3 

DEPARTMENTS 

There  are five department 

1. Quality 

2. Planning 

3. Safety 

4. Execution 

5. P&M 

3.1 QUALITYDEPARTMENT 

3.1.1 QUALITY MANAGEMENT SYSTEM 

L&T, Buildings and Factories IC has a well established and documented quality 

management policy(QMS) and is taking appropriate step to improve its effectiveness 

in accordance with the requirements of ISO 9001-2015  

Relevant procedure established clearly specify the criteria and methods for effective 

operation control and necessary resources and information to support the operation and 

monitoring of these process. 

3.1.2 VARIOUS IS CODES FOR TESTING MATERIALS  

Concrete testing : IS 516 

Plain and RCC : IS 456  

Mixed design : IS 10262 

Testing of Fine and Coarse aggregate  : IS 286 

Testing Soil : IS 270 

Specification of 53 grade : IS 12269 

Steel Reinforcement : IS 1786 and 800 

Ant terminates : IS 1363 
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3.1.3 QUAILTY POLICY  

 

 

 

 

Fig 3.1: Quality policy 
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3.1.4 TESTING EQUIPMENT IN QUALITY LAB  

 Material testing equipments  

1. PVC measuring jar 

2. Brass sieve 

3. GI sieve 

4. Pycnometer 

5. Flakiness gauge 

6. Elongation gauge 

7. Metal measuring cylinder 

8. Core cutter 

9. Sand pouring cylinder 

10. Rapid moisture meter 

11. Proctor mould 

12. Aggregate Impact machine 

    

Test : Silt & Clay content Test : Field test used Test : Sieve analysis of 

                In Fine aggregates         for the cohesion less Fine aggregate. 

Limits  : Silt & Clay content      soil for finding       Limits : Retaining %               Should 

not exceed 5%   the dry density    shouldnot exceed 10% 

     to the total weight 
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Test : Finding the Test : Finding the Flakiness Test : Finding of  

 Specific gravity                     index of C.A BulkDensity 

 of  C.A and F.A      of C.A 

Limits : C.A : 2.4  2.8 

  

 

  

  

Test: Field density of Test : Finding the moisture        Test : Finding the  

Soil by Core cutter  content of F.A OMC& MDD  

of  sand
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 Test : Impact value test  Test : Sieve analysis of          Test : Finding out 

Limits : Retaining weight of    Coarse aggregates      the Elongation 

 Powder should not   

more than 15% of 

total weight. 

 

 Concrete testing machine : 

1.Concrete mould 

2.Compression testing machine 

3.Slump cone test 

  

Test : Finding out the 

 Test : Cube mould

 Test : Slump cone 

Compression strength

 Area  : 15 X 15 X 

15 cm 

of Concrete cube. 

 

 

 Cement testing machine : 

1.Normal consistency 

2.Initial and Final setting time 

3.Fineness of cement 

4.Soundness of cement 
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5.Cube vibrating machine 

  

Test : Cube vibrator  Test :Soundness of cement Test :  Vicat apparatus 

 Self compacting concrete  

1. U Box 

2. V- funnel 

3. J Ring 

4. Flow table 

5. L-box 

   

 

Test   : U-Box    Test   : L-Box    

 (Passing ability)  
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  Test: Flow table                    Test: V  Funnel  

  (Flowing ability)    (Filling ability) 

  Range : 600  800mm   Limit : within 8 sec funnel  

       Should be empty 

 

    Fig 3.1.1 : Quality Lab equipments 

 

3.1.5 MIX PROPORTIONS 

 

Grades of Concrete Ratio of Concrete mix design 

M 5 1:5:10 

M7.5 1:4:8 

M10 1:3:6 

M15 1:2:4 

M20 1:1.5:3 

M25 1:1:3 

 

Table 3.1 : Mix Proportions 
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3.1.6 DESIGN MIX  

As per IS 10262 the mixed design will be done 

Example 
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Fig 3.1.2 Mix Design 
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3.1.7 PROCESS OF CONCRETE PRODUCTIONAT BATCHING PLANT 
 

Production capacity of concrete : 30 m3 per hour 

This Batching plant consists of Aggregate hopper, Conveyor belt, Mixer, Silos, Skip 

bucket, Sensors, Control unit. 

Aggregate hoppers 

It consists of 4 sections 

 20mm aggregates 

 12.5mm aggregates 

 River sand 

 crushed sand or well graded aggregates 

Conveyor belt 

It is used to transfer materials to the hoppers 
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Fig 3.1.3 : BATCHING PLANT 

 

 

Silos 

It is used to store the cement and mineral admixtures upto the temperature 40`C and it 

is attached to the screw conveyor. And conveyor transfer the material from silo to 

mixer. 

Skip bucket 

It is used to weigh the material at correct quantity, which is operated by the control unit. 

Sensors  

It is used to alert system for the batching of material with the exact quantity. 
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Fig 3.1.4 : Panel board   Fig 3.1.5 : Switch for turning on/off 
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Fig 3.1.6 : Bloom Placer 

3.1.8 WATER -PROOFING INSPECTION  

To check waterproofing, they poured water on the terrace and at subsequent below level 

where water-leakage is to be monitored.They left it for 24-48 hours to monitor water-

 

learnt the following points:  

 Firstly whole surface is cleaned then by using chipping machine coving of surface 

is done. 

 Then using chemical polymer coating which is applied two times.  

 imes.(In 

successive 4hr interval).  

 Bore Packing is done with help of GP-

two times to avoid water flow from outside.  

 V type cutting is done then 1mm coats is provided first then 2mm coat is provided 

second time.  

 Then plastering is done by making slopes. 
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3.1.9 DAMPNESS ON ROOF SLAB IS ONE OF THE CRITICAL QUALITY 

ISSUES  

Dampness not only affects the life of the building but also creates unhygienic conditions 

of the important items of work in the construction of a building. It may cause 

deterioration to electrical fittings. It may result in softening and crumbling of plaster. It 

causes efflorescence which may ultimately result in disintegration of bricks, stones, 

tiles etc.  

Treatment 

We can adopt anyone of the following methods for DPC(Damp proofing course):  

 Membrane damp proofing  

 Integral damp proofing  

 Surface treatment  

 Grunting 

 Cavity wall construction  

3.1.10 REINFORCEMENT FORMWORK CONCRETE AND FINISHING 

WORK INSPECTION  

With the help of measuring tape we can check the distance between two reinforced bars 

For Doors there were two reinforcement bars each side which were of 10mm dia(Total 

4 nos) held vertically; For windows there were 2horizontal reinforced bars.  

Also there were 4 cross bars provided at all four corners (8mm dia) to prevent cracking  

 Lap length should be 46xdia of the bar. 

 Slab thickness here is 100mm. 

 Near staircase and elevator are wall thickness is 125mm. 

 Hook length is 10xdia. 

 For staircase raiser is 150mm. 

 Tread is 280mm. 

 Nose bars and main reinforcement bars are provided as reinforcements. 

 Corridor width is 1800mm. 

 Overlapped bars are alternatively provided at places where Bending moment is 

more to give them strength to resists moments are provide stability Cover  used 

is 50mm to prevent exposure.  

 Clear cover for outermost reinforcement :  

1. For walls and base slab of water tank : 25mm  
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2. For cover slab 20mm  

 Dimensions of GI  Doors  

1. 0.9*1.2 m  

2. 0.75*2 m  

 Dimensions of windows and ventilators :  

1. Type 1: 0.9*1.2m  

2. Type 2: 0.9*0.65m  

3. Type 3:0.9*0.9m  

 Ventilators : 0.6*0.45m  

 Steel used :Fe 500  

 Dealers (Certified): TATA, JINDAL  

 Unit weight of bars  
2/162  

10mm ø bar = 10² x 1/162 = 0.617 kg/m.  

 8mm ø bar=82 x 1/162=0.395 kg/m.   

   

 

 

   

 

 

 

 

 

 

 

 

  

Fig 3.1.8: Reinforcement inspection pictures 
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Fig 3.1.9: Quality Lab 
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3.2 PLANNINGDEPARTMENT 

 important division present on the Site. 

 Planning department is responsible for Maintaining, monitoring  daily activities 

on the site startingfrom material quantity calculations from drawings to Keeping 

track of amount of bulk materials that are in coming and out-going to the site. 

 This department is responsible for creating and managing client and sub-

contractor billing. 

 It keeps track of all the construction activities like it sets goals for completion 

of various components of the ongoing construction like grade slab construction, 

1st floor slab etc. 

 Planning department keeps track of whole cost control, item management of the 

site. 

 It is responsible for keeping record of vendor codes that are assigned to various 

contractor unit goods. 

3.2.1 DETAILS OF THE VARIOUS ROLES OF PLANNING  

 Contract Review and preparation of MSP schedules and draft ACE.  

 Plan for resources with inputs from site team leaders.  

 Co-ordinate with cluster/HQ for arranging resources.  

 Preparation of JCR,MIS and MPR. 

 Ensure timely updating of data in EIP.  

 Arranging required information to customers as per contract.  

 Synchronize the activities of all teams to achieve the schedule.    

3.2.2 TENDERS AND CONTRACT  

Tender is an invitation from the employer to the contractor to execute some work at 

specified cost in specified time.  

The Employer floats the tender and the contractors who are interested in the offer, bid 

for the Tender (Tenders are of different types).T

bid based on two types of bid, which are technical bid and financial bid. The Technical 

Bids will be evaluated in the presence of the representatives of intending bidders who 

will be able to clarify technical aspects of their bids, if any, required by the Technical 

Evaluation Team. The financial bid is the bid price for a financial asset is the highest 

price that the buyer is willing to pay for the financial asset. 
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After the evaluation, the employer decides to allot a certain contractor the tender and 

then the tender takes the form of a Contract once it is legalized and finalized both by 

the employer as well as the contractor.  

Some form of Contracts are:  

1. Lump Sum contract  

2. Cost plus a fixed percentage contract  

3. Cost plus a fixed fee contract  

4. Turnkey contract  

5. Labour contract  

3.2.3 MPCS  

 MPCS is a Project management tool. 

 It stands for Management planning and control system. 

 It is a system developed in house by ECC. 

 It has been developed using the principles of project management and applying 

the same to our organization work. 

3.2.4SUB-SYSTEMS OF MPCS 

1. Tendering System(T0-T10)  

2. Scheduling System(S0-S10)  

3. Monitoring System(M1-M3)  

4. Management Information System (Flash Reports ROCE/EVA)  

3.2.5 OBJECTIVES OF SCHEDULING SYSTEM  

1. To Plan Progress  

2. To plan resource ie. Manpower, Material & Machinery  

3. To Budget Cost of construction  

4. To Budget Contribution  

3.2.6 OBJECTIVES OF MONITORING SYSTEM  

1. To monitor project status at regular interval  

2. To initiate corrective actions wherever necessary  

 

3.2.7SCHEDULES UNDER SCHEDULING   

S0- Construction programme 

It is a logical sequence of construction activities in the bar chart or PERT / 

CPMNetwork form. 
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Takes into the account the milestone events. 

It is basis for other schedules (S1 to S10) 

Forms the basis of Monthly / Weekly / Daily targets 

Reviewed every month and updated considering corrective action. 

1. S1-Schedule of invoicing: 

Provides month wise quantities of major items of  work in line with S0 Giving 

details of corresponding invoicing.   

2. S2- Schedule of Milestone: 

client  

3. S3-Schedule of Plant & Machinery: 

It gives us details of all the machinery items that are needed for the  project with 

also reviewed every month. 

4. S4-Schedule of Staff Requirement:  

It is based on organization Structure of the Site. 

region/HQ it helps in planning for additions/ release of tuff on overall basis. 

 

5. S5-Schedule of Labour requirement: 

prepared for each grade of labour to know abnormally high peaks, requirement 

should be leveled 

also reviewed and updated every month.  

6. S6-Schedule of Material Requirement: 

It provides month wise quantities of materials required for the project and it is 

based on S0, it is required for Procurement Planning , it helps to maintain 

optimum stock level; corresponding ACE provisions are included, materials to 

be procured by L&T and by clients/ Sub-contractors are indicated separately.  

7. S7-Schedule of Specialised Agencies:  

It lists out items of work to be done by specialist agencies (ie, those normally 

not done through direct labour) works like : waterproofing Insulation, False 

ceiling etc.  

8. S8-Schedule of  Direct cost and 
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9. S9-Schedule of Indirect cost: 

At the beginning of the project an estimate of Cost both direct and indirect cost 

is prepared., This cost estimated after approval by Area office is called 

E), ACE forms the basis of Job Cost Report(JCR), 

cost schedules helps in cost monitoring of the project  

10. S10: Schedule of Liquidity  Forecast:  

It defines cash gap which is the difference between (Cash inflow and outflow) 

A. Cash inflow Includes  

 Cumulative advance from clients  

 Progress payment (after recovery)  

 Release of retention by clients  

B. Cash Outflow includes  

 Remittance to site  

 Cash transaction by region /HQ (for site)  

 Less Bank Balance and less cash at site. 

3.2.8 MONITORING SYSTEM REPORTS  

1. M1: monthly Progress Report: 

meant for review by the top Management; It is reviewed and updated every 

month.  

2. M2:Job Cost Report :  

It is a tool for monitoring actual cost vis-à-vis scheduled cost of :  

a. Project as a whole  

b. Major items of work  

c. Provides information on cost at a given time  

d. Provides estimated cot at end of the project  

e. Helps in initiating corrective action in case of cost over-run. 

f. Prepared and reviewed every month  

3. M3: Project Performance Report: 

It is a flash report indicating status of performance parameter.  

Forms the basis for region-wise MIS report.  

Prepared and reviewed every month.  

3.2.9 RECONCILIATION 



27 
 

Reconciliation is the process of maintaining of all details of theoretical consumption 

amount in a part of construction work, maintaining of physical stock information 

quantity , and most importantly it keeps records of wastage incurred in the process so 

a

and we will face loss.  

3.2.10 CLIENT BILLING 

 It is the inflow part of billing   

3.2.11 SUBCONTRACTOR BILLING PROCESS  

 Firstly Sub-contractor screening is done  

 After screening  vendor code is allotted to sub-contractors.  

 Then work order is issued  

 After issuing of work order they come to site to start engaging them in the 

allotted works of their respective departments  

 At-last certification of measurement is done.  

3.2.12 SUBCONTRACTOR BILLING CYCLE :  

1. Site :  

Preparation & Submission of measurements is done by the site engineer which 

is done every 26th to 30th of every month  

2. Planning Dept : 

Checking of measurements , work order amendments and measurement 

updation is done in EIP- Done ever 1st to 8th of the month.  

3. Admin & Accounts : 

Deduction creations (PF/ESI/debit etc.) which is done every 2nd to 9th of the 

month  

4. SSC :  

Deduction approval Done every 3rd to 10th of every month.  

5. Planning Department :  

Bill authorization or service allocation is done every 3rd to 10th of the month  

6. SSC :SJV Booking Every 4th to 11th of the month  

7. TFL/VCO : 

Fund allocation is done every 5th to 15th of the month  

8. SSC :  

Payment disbursement is done every 5th to 15th of the month  
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9. Sub Contractor :  

Submission of Pay Sheets/GST return Callan and any other statuary compliance 

documents is done every 20th to 25th of the month.  

3.2.13 Goods and Service Tax (GST) 

According to contract document 12% GST will be charged on all items of works but if 

any changes are made in the GST Structure from time to time shall be  effected  

The contractor should produce a valid Sales Tax clearance certificate before payment 

of the final bill, otherwise payment to the contractor will be withheld.  
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Fig 3.2 Updating work of planning pictures 
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3.3 SAFETY DEPARTMENT 

In L&T there is EHS department which stands for Environment health and safety. It 

has ensured every measure to keep their employees and the working staff safe.  

lly an half an 

hour video which demonstrates each and every safety measures, risks and prevention 

steps to be taken at every stage of construction,  

Before hiring any new worker there is a procedure for first filling a form which 

Indicates every detail about the person starting from his name and other personal 

details.There is another separate column for medical details in which there is a height 

column as per rulesminimum height of the workmen should be 5 feet. Weight Should 

be minimum 45 Kg, Blood Pressure mustbe120/80 mm/Hg, Pulse rate must be 72/min. 

There are several other medical parameters which must be certified ok from the doctor 

then only the worker will be permitted to work on site:  

Refractive error  be any disabilities , 

-fit 

problems(An extra abnormal condition which leads to shivering and hence leading to 

paralytic attack) , no skin infection, no vertigo problem, no previous genetic disease 

history, no diabetes, stroke and heart disease. There is always one medical doctor 

available on the site. There is also a tie up with a near by hospital which is approx.2Km 

from the site. Tere is ambulance service 24*7, one ambulance is always there on the 

site. 

Every month there is a scheduled training for sub-contractors and their workforce key 

objectives of the training:  

1. Working at height  

2. Emergency response to any unwanted situation  

3. Fire prevention protocol training  

4. Electrical safety  

5. Awareness for workmen about reinforcement drying and shifting 

6.  Awareness about general safety, shuttering, de-shuttering, concreting safe work 

equipments  

Monthly EHS performance report is prepared which has point system; point is awarded 

for each report of the incidents and deducted for any other invalid claims and not being 

able to report/rectify the hazard. There is a bench mark score for every one, one which 
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highest no of points is rewarded. Below bench mark score is unsatisfactory. Every one 

above bench mark score is rewarded with trophies and other cash rewards also workers 

following safety are rewarded time to time in order to encourage them.   

Different types of helmets based on colours 

 Yellow = For workers  

 White = Engineers  

 Blue = Supervisors, Frontline, Contractors  

 Orange =  Given to newly recruited workers for  first 15 days during  

Trainingperiod 

 Green Safety inspector  

Eye check up camp was organised on the site with collaboration with rotary club  

Blood Donation camp was organised  

Power tools training was given to workers by BOSCH Team Periodical  

Pep talks & Site trainings are given to workforce.  

Swatch Bharat drive was carried out by the site team  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.1 EHS POLICY  
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Fig 3.3 EHS Policy 
 

 

 

 

3.3.2 GENERAL EHS RULES&REGULATIONS 
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1. No workmen below 18 years and above 58 years of age shall be engaged for a 

job.  

2. All workmen shall be screened before engaging them on the job. Physical fitness 

of the person to certain critical jobs like working at height or other dangerous 

locations to be ensured before engaging the person on work. The final decision 

rests with the site management to reject any person on the ground of physical 

fitness.  

3. Visitors can enter the site after EHS induction with the visitor pass. He should 

be provided Safety helmet & safety Shoes, also he should be accompanied with 

the responsible person of that area.  

4. Smoking is strictly prohibited at workplace.  

5. Sub-contractors shall ensure adequate supervision at workplaces. They shall 

ensure that all persons working under them shall not create any hazard to self or 

to the co-workers.  

6. Nobody is allowed to enter the site without wearing safety helmet. Chinstrap of 

safety helmet shall be always on.  

7. No one is allowed to work at or more than two---meter height without wearing 

full body harness and anchoring the lanyard of full body harness to firm support 

preferably at shoulder level. 

8.  No one is allowed to enter into workplace and work at site without adequate 

foot protection (including female worker). 

9. Usage of eye protection equipment shall be ensured when workmen are engaged 

for grinding, chipping, welding and gas cutting. For other jobs, as and when site 

safety co-ordinator insists eye protection has to be provided.  

10. All PPEs like shoes, helmet, full body harness etc. shall be arranged before 

starting the job as per recommendation of the EHSO.  

11. Rigid barrication must be provided around theexcavated pits, and barricading 

shall be maintained till the backfilling is done. Safe approach is to be ensured 

into every excavation.  

12. Adequate illumination at workplace shall be assured before starting the job at 

night  

13. All the dangerous moving parts of the portable/fixed machinery being used shall 

be adequately guarded.  

14. Ladders being used at site shall be adequately secured at bottom and top.  
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15. Ladder shall not be used as work platforms.  

16. Erection zone and dismantling zone shall be barricaded and nobody will be 

allowed to stand under the suspended loads 

17. Horseplay is completely prohibited at workplace. Running at site is completely 

prohibited except in case of emergency.  

18. Material shall not be thrown from the height. Proper arrangement of Debris 

Chute can be installed.  

19. Other than the electricianpossessing B licence with red helmet, no one is 

allowed to carryout electrical connection, repairs on electrical equipment or 

other job related thereto.  

20. Inserting of bare wires for tapping the power from electrical socket is 

completely prohibited.  

21. All major, minor accidents near misses and unhygienic conditions must be 

reported.  

22. All scaffoldings/ work platform shall meet the requirement. The width of the 

working platform and fall protection arrangement shall be maintainedas per the 

Standard. All tools and tackles shall be inspected before use. Defects to be 

reported immediately. No lifting tool&tackle to be used unless it is certified by 

the concerned Engineer Incharge / P&M engineer.  

23. Good house keeping to be maintained. Passage shall not be blocked with 

materials. Material like bricks shall not be stacked to the dangerous height at 

workplace.  

24. Debris, scrap and other material to be cleared then and there from the work place 

and at the time of closing of work every day.  

25. Contractors shall ensure that all their workmen are following safe practices 

accommodations. 

26. Adequate fire fighting equipment shall be made available a workplace and 

persons to be trained in fire fighting techniques with the co-ordination of EHSO.  

27. All the unsafe conditions, unsafe act identified by the contractors, reported by 

site supervisor and / or safety personnel to be corrected on priority basis.  

28. No children will be allowed to enter the workplace  
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Fig 3.3 Safety symbols 

 

 

 

 

 

 

 

3.3.4CONTRACTOR HAS ITS OWN ENVIRONMENT, HEALTH AND 

SAFETY SYSTEM POLICIES:   

1. Safety manual   

2. ISO certification   

3. Work permit system   

4. Hazard identification, risk assessment and control measures   

5. Environmental aspect and impact resistance   

6. First aid   

7. Emergency Preparedness and response   

8. Labour welfare   

9. Accidents and reporting   

10. Legal and other requirement   

The Safety health and environmental policies are made by following these guidelines 

as references:   

1. OHSAS(Occupational Health and Safety Assessment Series) 18001:2007   

2. ISO (International Organisation for standardization) 14001:2004 for 

Environmental Management system.   

3. ISO (International Organisation for standardization) 9001:2008 for Quality 

management system.   

Other than these standards, the government has some acts which are Building and Other 

Construction Worker act(BOCW) 1996, Motor vehicle act, Gas cylinder act, 

petrochemical rules, environmental protection act(air act, water act, noise act) which 

also serves as guidelines.  

 

1. Engineering:  

Done in initial project,planning stage  



38 
 

  All the machinery should be kept properly  

  All the technology should be updated  

  Purchase date& quality department should be available  

2. Education 

Poper workshop training should be given  

    Adequate steps are to be taken to overcome human failure by propeeducation.  

3. Enforcement  

Introduce rules & regulations drastic measures, penalties measures, 

penalties may become necessary to prevent unsafe practices   

4. Enthusiasm  

 Appreciate the worker whenever they are doing good work by giving 

them cash rewards/promotions  

5. Evaluation : 

Evaluate the worker for continuous improvement.  

3.4 EXECUTION DEPARTMENT 

In this site MIVAN  AN ALUMINUM FORMWORKCONSTRUCTION 

TECHNIQUE is used .Here we have not used classical beams , columns masonry 

system of formwork construction, cast  in  situ concrete wall and floor slabs cast 

monolithic provides the structural system in one continuous pour. Large room sized 

forms for walls and floors slabs are erected at site. 

These forms are made strong and sturdy, fabricated with accuracy and easy to 

handle. They afford large number of repetitions (around 250). The concrete is 

produced in RMC batching plants under strict quality control and convey it to site 

with transit mixers. Aluminum formwork is very cost effective for repetitive 

Buildings layouts and for above the plinth work, aluminum formwork panels can 

be designed for any condition/components of buildings such as bay windows, stairs, 

balconies and special architectural features. This system is very unique as all the 

components in a buildings, including slabs, beams, walls, columns, staircases, 

balconies and special window hood are of concrete and there is no need for block 

works or brick works. 

3.4.1 FORMWORK ASSEMBLY 

Once formwork reaches the site it is easily identifiable as all the panels received are 
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well labeled all the panels are fitted according to the drawings. All the shuttering 

works begins at corners and then it proceeds till the end. 

Wall assembly components  

One exterior corner , one interior soffit corner , one deck panel , wall ties one top 

and one interior panel. Rocker (It is a supporting component of wall. It is L-shaped 

panel having allotment holes for stub pin.), Kicker (It forms the wall face at the top 

of the panels and acts as a ledge to support.),Stub Pin(It helps in joining two wall 

panels). 

Deck Panel components  

-Shaped prop head .It supports deck and bears the load coming to 

the deck panel),Prop length(It depends on length of slab),Deck Mid(It holds concrete 

and supports middle portion of the beam),Soffit length(It provides support to the 

edge of the deck panels at their perimeter of the room),Deck beam bar(Supports deck 

and beam). 

Some other components 

Internal Soffit corner, External soffit corner(It forms external corner between the 

components)External Corner (It forms external corner of the formwork 

system),Internal Corner (It connects two pieces of vertical formwork pieces at their 

exterior intersections). 

The panels are held in position by a simple pin and wedge system that passes through 

holes in the outside rib of each panel. The panels fit precisely, simply and securely 

and require no bracing is required .All the floors constructed per block can be 

constructed quickly and easily by unskilled labour with hammer being the only tool 

required. Once the panels have been numbered, measuring is not necessary. As the 

erection process is manually, tower cranes are not required. The result is a typical 4 

to 5 day cycle for floor-to-floor construction. Firstly all the reinforcement steel bars 

are tied on whole level accordingto drawings then We do inner shuttering then outer 

shuttering is done after that concreting work is done .After 24 hours of concrete work 

we do de-shuttering. Here first walls shuttering work is done then slab shuttering is 

done. One of the principal technical features which enables this aped to be attained 

using a single set of formwork panel is the unique V shaped a prop head which allows 

panels can therefore be resumed immediately Pre-Construction Activities. 
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Fig 3.4.1 Formwork components 

 

Level Surveys: Level checking are made to maintain horizontal level check. 

Setting out : Setting out of formwork is done 

Control/Correction of Deviation: Deviation or any correction are  carried out.  

Erect Formwork : Formwork is erected at the site. 

Erect Deck Formwork : Deck is erected for labours to work. 

After the above activities have been completed it is necessary to check the following. 

1. All formwork should be cleaned and coated with approved realizeagent. 

2. Ensure wall formwork is erected to the setting outlines. 

3. Check all openings are of correct dimensions, nottwist. 

4. Check all horizontal formwork (deck soffit, and beam soffit etc.) inlevel. 

5. Ensure deck and beam props are vertical and there is vertical movement in 

the prop lengths. 

6. Check wall ties, pins and wedges are all in position andsecure. 

7. Any surplus material or items to be cleared from the area to becast. 

8. Ensure working platform brackets are securely fastened to theconcrete. 

3.4.2 ON CONCRETE ACTIVITIES  

At least two operatives should be on stand by during concreting for checking pins, 

wedges and wall ties as the pour is in progress. Pins, wedges or wall ties missing 

could lead to a movement of the formwork and possibility of the formwork being 

damaged. This  effected area will then required remedial work after striking of 

the formwork. 
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Things to look carefully while concreting: 

1. Dislodging of pins / wedges due tovibration. 

2. Beam / deck props adjacent to drop areas slipping due tovibration. 

3. Ensure all bracing at special areas slipping due tovibration. 

4. Overspill of concrete at window opening etc. 

Post Concrete Activities 

 Strike Wall Form- It is required to strike down the wallform. 

 Strike Deck Form- The deck form is thenremoved. 

 Clean, Transport and stackformwork 

 Strike Kicker Formwork  The kicker areremoved. 

 Strike wall  Mounted on a Working Platform the wall are fitted on nextfloor. 

 Erect Wall  Mount Working Platform and the wallis erected. Normally all 

formwork can be struckafter 12hours. 

Cleaning 

All components should be cleaned with scrapers and wire brushes as soon as they 

are struck. Wire brush is to be used on side rails only. The longer cleaning is 

delayed, the more difficult the task will be. It is usually best to clean panels in the 

area where they are struck.    

Striking of all platforms takes around 10-15 hours 

Kickers are removed from one floor level and then they are erected for the next floor 

Concreting Activity 

During concreting process at least two supervisors should be there for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the formwork 

being damaged. This effected area will then required remedial work after striking 

of the formwork. 

Things to look carefully during the process: 

 Dislodging of pins / wedges due tovibration. 

 Beam / deck props adjacent to drop areas slipping due tovibration. 

 Ensure all bracing at special areas slipping due tovibration. 

 Overspill of concrete at window opening etc. 

 

Four Day process 
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Day 1: 

Erection of vertical reinforcement bars and one side of the vertical formwork for 

the entire floor or a part of one floor. 

Day 2: 

The second activity involves erection of the second side of the vertical formwork and 

formwork for the floor. 

Day 3: 

Fixing reinforcement bars for floor slabs and casting of walls and slabs. 

Day 4: 

Removal of vertical form work panels after 24hours, leaving the props in place for 

7 days and floor slab formwork in place for 2.5 days. 

3.4.3 MERITS AND DEMERITS OF MIVAN TECHNOLOGY  

 

Merits Demerits 

Seismic resistance Visible finishing lines 

Durable Less scope of modification / 

alterations 

Reduce construction time Requires uniform planning 

Reduce the requirement of skilled labour Can have contraction cracks 

Negligible labour intensive work  

Smooth finish  

Negligible maintenance require  

Limited wastage  

 

Table 3.4.1 Merits and Demerits of Mivan Technology 
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Fig 3.4.2 Mivan technology pictures 
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3.5 PLANT AND MACHINERY (P&M ) DEPARTMENT 

P&M department takes care of all the machines that are being used in the construction 

site like  

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc.  
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CHAPTER 4 

CONCLUSION 

 During the internship period at L&T Construction, I got the opportunity to know 

about the advanced technology of building constructions such as Mivan technology 

(Shear wall technology)and also I saw the challenges which a civil engineering 

have to face during construction such as following the Environment health and 

safety measures during construction, planning of work, fixing of framework, 

maintances of plant and machineries and quality of materials etc. 

 Besides theoretical knowledge during the course work, I gained good practical 

exposure during the period of inter-ship. 
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CHAPTER 5 

CERTIFICATE 
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1. ABSTRACT 
 

As a part of the curriculum, and for the partial fulfillment of the requirements for completion of 

the Engineering degree from Gudlavalleru Engineering College, underwent an industrial training 

at the CHINMAYA GROUP OF CONSTRUCTION, ELURU. for four weeks during 

the months May 2018 - June 2018. The reports consist of brief study and description of 

materials,  and procedures used at the site for construction.  

The different structural components adopted in CHINMAYA GROUP OF CONSTRUCTION  

are footings-combined footings, slabs-two way slabs of concrete M20 grade and bars of  size 

10mm & 8mm, the size of columns in the construction of Chinmaya group of construction is 20 

dia bars & grade of concrete is M25, the bar size in construction of beams by Chinmaya group of 

construction is 20mm diameter & concrete grade is M20 & mix proportions as per IS CODE. 
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                                       3. INTRODUCTION 

3.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTION  

Managing director: Mr. Kalyan Naidu. 

The company has lot of experience in real estate about 19 years. Chinmaya group of construction 

has constructed a number of gated communities in Eluru, Amaravati, and Vijayawada etc. The 

company has its name in quality construction and meeting luxuries of the people. The company 

offers the internship programs for the students of both diploma and graduated students to 

enhance their exposure. This promotes the  application of theoretical subject in site 

which is necessary for every civil engineer. 

LOCATION 

 

Fig. 1 Location 
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4. STRUCTURAL COMPONENTS OF A BUILDING 

4.1 FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported  

Types of footings: 

1) Isolated footings 

2) Combined footings  

3) Mat and raft footings 

4) Pile footings 

 

4.1.1 ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings. 

They are usually square, rectangular or circular in section. Footing is laid on PCC Before laying 

PCC termite control is done to restrict the termites to damage the footings. These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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4.1.2 COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

The footings adopted in chinmaya group of construction are combined footings  
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4.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area, the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supporting all the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table is very high and soil bearing capacity is very 

weak. 

 

                                           Fig.4 Raft or Mat footing 
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4.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete. In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient. These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high. These types of the footings are generally designed on sea shore areas, 

bridges, etc. 

 

 

Fig. 5 Pile Footing 
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4.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6 Under Reamed Piles 
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4.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure. The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 
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4.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member. The term column applies especially 

to a large round support (the shaft of the column) with a capital and a base or pedestal and made 

of stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

ceilings rest. a structural element that also has certain 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many columns are  that is to say form part of a wall. 

The size of columns in the construction of Chinmaya group of construction is used are 20 dia 

bars & Grade of concrete is M25 & mix proportions as per IS CODE. 

 

Fig .8 Column 
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4.4 BEAMS 

Beam is 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

 The total effect of all the forces acting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section), length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

he bar size in construction of beams in Chinmaya group of constructions is used are 20mm 

diameter & concrete grade is M20  

 

Fig. 9 Beams 
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4.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction. Some of them are outdated and some of 

them are frequently used everywhe each 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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4.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat slab 

 have beams. They are supported on columns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

construct and requires less form work. The thickness of flat slab is minimum 8  or 0.2m. 

               

Fig .11 Flat Slab 
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4.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1 One-way slab 

   4.5.2.2 Two-way slab 
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4.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 Generally, all the cantilever slabs are One-Way slabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

    

                                       Fig .13 One-Way Slab 
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4.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is less than 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally, two-way slabs are 

used in multistoried buildings. 

The slabs in Chinmaya group of construction are Two Way slabs of concrete M20 grade and 

bars of size 10mm & 8mm.  

 

 

Fig. 14 Two-way Slab 
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4.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal, vertical 

and inclined surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 
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4.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, at least 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be less than 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

 

Specifications to be adopted for various elements of buildings: - 

 Safety measures that are to be followed while working in site. 

 Latest technology in construction. 

 Different structural components (beams, slabs, columns etc.,) 

 We have learnt about working of heavy machinery in construction site. 
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UNIT -1 

  INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as of 

March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked.  

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue of 74 

trillion, consisting of  in freight revenue and  in passenger 

revenue, with an operating ratio of 96.0 percent.  

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long-

distance and suburban routes, from 7,349 stations across India. The trains have five-digit 

and four-digit numbering system. Mail or Express trains, the most common types, run at 

an average speed of 50.6 kilometers per hour. Most premium passenger trains like 

Rajdhani, Shatabdi Exp run at peak speed of 140 150 km/h with Gatiman Express between 

New Delhi and Jhansi touching peak speed of 160 km/h. Indian railways also runs 

indigenously built semi-high speed train called Vande Bharat between Delhi - Varanasi 

and Delhi - Katra which clocks a maximum track speed of 180 km/h. In the freight segment, 

IR runs more than 9,200 trains daily. The average speed of freight trains is around 24 

kilometers per hour. Maximum speed of freight trains varies from 60 to 75 km/h depending 

upon their axle load with container special running at a peak speed of 100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach-

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016.  
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to 

measure geodetic height, and in construction to measure height differences of construction 

artifacts. 

 

     
 

 

     Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 

 

    Fig 3.1 Components of Railway Track 

3.1 Sub Grade 

In transportation engineering, sub grade is the native material underneath a constructed 

road, pavement or railway track. It is also called formation level. The term can also 

refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order     to 

remove surface vegetation, topsoil and other unwanted material, and to create space for 

the upper layer of the pavement. 

 

 

Fig 3.2 Sub Grade 

3.1.1 Checking the level of sub grade 
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 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 

 Once the sub grade is at the required level then blanket work is started.  

3.2 Blanket 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread over 

entire width. On some other railway systems of the world, this layer is also called as 

sub-ballast. 

 

     Fig 3.3 Blanket Material 

3.2.1 Properties of blanket material 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle size 

distribution curve should fall within two enveloping curves. If the material contains 

plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall not exceed 

5%. If fines are non-plastic, then the above percentage may be allowed up to 12%. The 

Uniformity coefficient (Cu) should not be less than 4, preferably be more than 7.  
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3.2.2Preparation of blanket material 

     a. Dumping: 

   

     Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

    b. Dozing:  

   

         Fig 3.5 Dozing 

Leveling the blanket material after dumped at the required location using dozers. 

 

 



6 
 

 

c. Grading: 

   

     Fig 3.6 Grading 

 The process of final shaping of surfaces on which pavement will be placed. 

d. Rolling: 

   

Fig 3.7 Rolling 

  The process of compaction of soil, gravels, concrete, or asphalt in the construction of 

roads and foundations.  
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 

  Levelling or leveling is a branch of surveying, the object of which is to establish or 

verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 

 The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 

 

Fig 3.8 Levelling 
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  UNIT-4 

   SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density filling 

in the hole. The in-situ density of material is given by the weight of the excavate material 

divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

4.1 Apparatus 

1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 9mm 

thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at the 

center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10.  Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in sufficient 

quantity. It is required to be free from organic substances. The sand should have been dried 

in an oven and kept in suitable storage for a period of time to allow its water content to 

reach equilibrium with atmospheric humidity. 

4.3 Calibrations 

1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the sand 

pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 



10 
 

3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely filled 

and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder (M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 

 

 

 

 

Fig4.1 Sand Replacement Test Apparatus 

 

 

Dry density=Bulk density/(1+water content) 
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UNIT-5 

  PERMANENT WAY OF RAILWAY TRACK 

5.1 Ballast: 

            Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 

5.1.1 Functions of Ballast: 

The ballast serves the following functions in a railway track.  

  

 

 

silience to the track for proper riding comfort.   

 

  

alignment of the track. 
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Fig 5.1 Ballast 

5.2 Sleepers: 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers:   

a) Holding gauge in proper gauge and level.  

b) Act as elastic medium.  

c) Support the rail firmly and evenly.  

d) Distribute the load transmitted from the rolling stock over large area of ballast.  

e) Provides stability to the permanent way. 

5.2.2 Requirement of an Ideal sleeper: 

a) Proper maintenance of gauge.  

b) Should have fittings that can be fitted, removed lifted, packed and replaced.  

c) Long life.  

d) Economical in respect of initial cost and subsequent maintenance.  

e) Capable of maintain alignment of track and level of ballast.  
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f) Strong enough to withstand bending stress.  

g) Should provide resistance against slide.  

h)  Should resist being pushed forward due to passage of trail.  

i) Should be anti-theft and anti sabotage. 

 

 

 

5.2.3 Types of Sleepers: 

1. Timber or wooden sleepers: 

The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like pine. 

The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

Fig 5.2 Steel Sleepers 

3. Cast Iron Railway Sleepers: 

Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 

 

 

CI sleepers are of the following types:  

a. Pot or Bowl sleeper: 

                                      The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 

                          The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

Fig 5.5 Plate Sleeper 

 

c. Box sleeper: 

                        

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 

                        This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 

e. Duplex Sleepers:  

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to 

the rail under each joint. The tie bar connects the plates across the track supporting ends of 

the adjoining rails at joints. These tie bars however not fixed to the rail with any fitting as 

illustrated in Fig. 5.7. 

 

Fig 5.7 Duplex Sleepers

f. Concrete Sleepers: 

R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers are 

used. They were first of all used in France round about in 1914 but are common since 1950. 

They may be a twin block sleepers joined by an angle iron. It may be a single block pre-

stressed type. 
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Fig 5.8 Concrete Sleepers 

5.3 Rails: 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand stresses, 

they are made of high-carbon steel. 

5.3.1 Function of Rails: 

Rails are similar to steel girders. They perform the following functions in a track: 

(a) Rails provide a continuous and level surface for the movement of trains.  

 (b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road.  

(c) They serve as a lateral guide for the wheels.  

(d) They bear the stresses developed due to vertical loads transmitted to them through axles 

and wheels of rolling stock as well as due to braking and thermal forces.  

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 

Rails can be divided in three types 
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1. Double Headed Rails  

2. Bull Headed Rails  

3. Flat Footed Rails 

1. Double Headed Rails: 

These rails indicate the early stage of development. It essentially consists of three parts,  

 Upper Table  

 Web  

 Lower Table 

     Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower table 

with the chair made the surface of lower table rough and hence the smooth running of the 

train was impossible. Therefore, this type of rail is practically out of use. Double headed 

rail is shown in Figure. 

    2. Bull Headed Rails: 

This type of rail also consists of three parts, 

 The Head  

 The Web  

 The Foot 

These rails were made of steel. The head is of larger size than foot and the foot is designed 

only to hold up properly the wooden keys with which rails are secured. Thus, the foot is 

designed only to furnish necessary strength and stiffness to rails. Two cast iron chairs are 

required per each sleeper when these rails are adopted.  
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3. Flat Footed Rails: 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails are 

also called vignols rails. It consist of three parts 

 The Head  

 The Web  

 The Foot 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

Fig 5.9 Flat Footed Rails 

5.4 RAIL FASTENINGS: 

                                    Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate   

(b) Bearing plate  

(c) Chairs  

(d) Spikes 

The above features are briefly described below: 

a. Fish plate: 

Function of the fish plate is:  

i. Provide full expansion and contraction.  

ii. Bear vertical and lateral stress without distortion and resist wear.  

iii. Provide easy renewal and replacement. 

 

Fig 5.10 Fish Plate 

b. Bearing plate: 

 Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area.  

In the case of B.H and DH rails bearing plates are required.  
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 

 

Fig 5.11 Bearing Plate 

c. Chairs: 

            These are driven for holding DH and BH rails in the required position. 

 

Fig 5.12 Chairs 

 

d. Spikes:  

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm long 

spike is used.  

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track.  

(4) Elastic spike: These are provided with steel springs. 

 

Dog spikes                                                    Screw spikes 

 

Round spike                                          Elastic spike 

Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 

5.5.1 Various types of rail gauges in India: 

 Broad gauge 

 Meter gauge 

 Narrow gauge 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This gauge 

is also known as standard gauge of India and is the broadest gauge of the world. 

 Suitability: - Broad gauge is suitable under the following Conditions:- (i) When sufficient 

funds are available for the railway project. (ii) When the prospects of revenue are very 

bright. This gauge is, therefore, used for tracks in plain areas which are densely populated 

i.e. for routes of maximum traffic, intensities and at places which are centers of industry 

and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used for tracks in under-developed areas and in 

interior areas, where traffic intensity is small and prospects for future development are not 

very bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% of 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp curves, 

steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used in hilly and very thinly populated areas. The 

feeder gauge is commonly used for feeding raw materials to big government manufacturing 

concerns as well as to private factories such as steel plants, oil refineries, sugar factories, 

etc 

 

Name of gauge Width (mm) Route (km) % of route 
(km) 

Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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     CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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ABSTRACT 

 

                As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering College, underwent an 

industrial training at the R.V.S GROUP OF PRIVATE LIMITED-GUNADALA, 

VIJAYAWADA for four weeks during the months May 2019 - June 2019. The reports 

consist of brief study and description of materials, equipments and procedures used at the site 

for construction. 

              The construction of mat foundation is seen practically in the site which involves a lot 

of technicality in construction. The equipment used and the process of construction is too 

long and time taking and requires skilled supervision. 

        Mat foundations, in general are reinforced concrete slabs to support and transfer 

structural load to the underlying soil, and are well suited to reduce differential settlement.   
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1. INTRODUCTION 

1.1 General 

       The term structure refers to anything that is constructed or built from 
different interrelated parts with a fixed location on the ground, but the term 
structure can also be used to refer to anybody of connected parts that is 
designed to bear loads, even if it is not intended to be occupied by people. 

           Any structure is generally considered to have two main portions: 

 Sub-structure 
 Super-structure 

 

1.1.1 Sub structure 

          The substructure of a building transfers the load of the building to the 
ground and isolates it horizontally from the ground. This includes foundations 
and basement retaining walls. 

1.1.2 Super structure 

         The superstructure is the portion of a building which is constructed above 
the ground level and it serves the purpose of stru
columns, beams, slab upwards including all finishes, door and window 
schedules, flooring, roofing, lintels, and parapets. 

 
Figure 1.1: Superstructure and Substructure in a Building 
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1.2 Foundation 

         A foundation is that part of a structure which transmits the weight of the 
structure to the ground.  A foundation is required for distributing the loads of 
the superstructure on a large area. 

           The main abject of the foundation to a structure is to distribute the load 
to the soil in such a way that the maximum pressure on the soil does not exceed 
its permissible bearing value, and at the same time the settlement is within the 
permissible limits. 

 

1.3 Types of foundations  

         Foundations may be broadly classified into two categories: 

 Shallow foundation 
 Deep foundation 

 

1.3.1 Shallow foundation 

       A shallow foundation transmits the loads to the strata at a shallow depth. 

According to Terzaghi, a foundation is shallow if its depth is equal to or less 
than its width. 

Types of shallow foundations: 

 Isolated footings 

 Combined  footings  

 Mat and raft foundation 

 

1.3.1.1 Isolated footings 

                    Footings which are provided under each column independently are called as 

isolated footings. They are usually square, rectangular or circular in section. Footing is laid 

on PCC Before laying PCC termite control is done to restrict the termites to damage the 

footings. These kind of footing are provided where the oil bearing capacity is generally high. 

Isolated footings comprise of a thick slab which may be flat or stepped or sloped. 
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Figure 1.2: Isolated footing 

 

1.3.1.2 Combined footing 

A footing which has more than one column is called as combined footing .This kind of 

footing is adopted when there is a limited space. Due to lack of space we cannot cast 

individual footing, Therefore footings are combined in one footing. 

 

Figure 1.3: Combined Footing 
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1.3.1.3 Raft or Mat footing 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned this footing is in shallow foundation .So in 

order to spread the load over large area with less depth then we have to increase the footing 

area. If we increase footing area, the footings are overlapped each other instead of providing 

each footing on each column all columns are placed in common footing. A raft footing is a 

solid reinforced concrete slab covering entire area beneath the structure and supporting all the 

columns. Such foundation due to its own rigidity minimizes differential settlements. It is 

provided in a place like seashore area, coastal area where the water table is very high and soil 

bearing capacity is very weak. 

 

 

                                           Figure 1.4 : Raft or Mat footing 
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1.3.2 Deep foundation 

         A deep foundation is a type of foundation that transfers building loads at 
considerable depth below the ground surface. According to Terzaghi, a 
foundation is deep if its depth is greater than its width. 

Types of deep foundations: 

 Pile foundation 

 Well foundation 

 

1.3.2.1 pile foundation 

         A pile is a long vertical load transferring member composed of either 

timber, steel or concrete. In pile foundations, a number of piles are driven in the 

base of the structure. 

They are constructed where excessive settlement is to be eliminated and where 

the load is to be transferred through soft soil stratum, where the Soil bearing 

capacity is sufficient. These types of footings are provided when the Soil 

bearing capacity of soil is very weak and the ground water table (level) is high. 

These types of the footings are generally designed on sea shore areas, bridges, 

etc. 

 

Figure 1.5: Pile Footing 
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1.3.2.2 Well foundation 

           Well foundation is a box of timber, metal, reinforced concrete or 

masonry which open both at the top and bottom, and is used for building for 

building and bridge foundations. Well foundation is preferable to pile 

foundation when foundation has to resist large lateral forces. The construction 

principles of well foundation are similar to the conventional wells sunk for 

underground water. 

 

Figure1.6: Well foundation 
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2. MAT FOUNDATION 

 

         A raft foundation, also called a mat foundation, is essentially a continuous 
slab resting on the soil that extends over the entire footprint of the building, 
thereby supporting the building and transferring its weight to the ground.  

         A raft foundation is often used when the soil is weak, as it distributes the 
weight of the building over the entire area of the building, and not over smaller 
zones (like individual footings) or at individual points (like pile foundations). 
This reduces the stress on the soil. 

         A raft foundation is also very good for basements. Foundations are 
created by excavating soil in order to find strong, compact, undisturbed natural 
soil that is at least a few feet below ground level. This soil is much stronger 
than the loose soil at the surface. If we construct a raft foundation at say 10 
feet below ground, and build concrete walls around the periphery, this makes 
an excellent basement. Therefore, an engineer designing a building with a 
basement will tend to choose a raft foundation over other types of 
foundations. 

 

2.1 Why mat foundation is used: 

 Bearing capacity of the soil is weak and not capable to transfer the load 
of the building to the ground. 

 A column is placed near to the property line and walls are so close that 
individual footing would overlap. 

 When a spread footing columns can cover up to 50% of the foundation 
area. 

 

2.2 Types of mat foundations   

 Flat plate mat 
   A flat plate mat is used for fairly small and uniform column spacing and 
relatively light loads. A flat plate type of mat is suitable when the soil is 
not too compressible. 
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Figure 2.1: Flat plat mat foundation 

 
 
 

 Plate Thickened under Columns: 
For columns subjected to very heavy loads usually the flat plate is 

thickened under columns to guard against diagonal shear and negative 
moments. 

 
Figure 2.2: Plate thickened under column 
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 Rigid Frame Mat: 

This type of mat is used when columns carry extremely heavy loads. In 
such design, basement walls act as ribs or deep beam. When the depth of 
beam exceeds 90 cm in simple beam and slab mat, a rigid frame mat is 
referred. 

 
Figure 2.3: Rigid frame mat foundation 

 

2.3 Advantages of mat foundation 

 Mat foundation can be provided where the shallow foundation is 
necessary but soil condition is poor. 

 It resists differential settlement.   
 Mat foundation itself can be considered as a floor slab. So it reduces the 

cost of constructing floor slab. 
 Distribute loads over a larger area. 

2.4 Disadvantages of mat foundation 

 Sometimes, mat foundations need heavy reinforcement in certain areas, 
which can add up to the price of the manufacture. 

 The edges of the mat foundation, if not properly take care of, may erode 
with time. However, when maintained well, these edges can last as long 
as the building it supports. 

 Sometimes, the design can become very complex and thus, requires really 
skilful and experienced engineers as well as workers. This can be a 
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3. CONSTRUCTION ACTIVITIES IN MAT FOUNDATION 

3.1 GENERAL 

              The below figure shows the steps involved on mat foundation. 

 

Figure 3.1: construction steps of a mat foundation 

 

3.2 PLAN OR MAPPING 

         Plans are a set of drawings or two-dimensional diagrams used to describe 
a place or object, or to communicate building or fabrication instructions. 
Usually plans are drawn or printed on paper, but they can take the form of a 
digital file. 

3.3 LEVELING 

            Leveling is a process of determining the height of one level relative 
another. It is used in surveying to establish the elevation of a point relative to a 
datum. 
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3.4 EXCAVATION 

      Excavation will be understood as the process of excavating and removing 
volumes of earth or other materials for the conformation of spaces where 
foundations, water tanks, concrete, masonry and sections corresponding to 
hydraulic or sanitary systems will be housed according to project plans. 

 

 

Figure 3.2: Excavation process 

 

3.5 DAMP PROOF COURSE 

         Damp proofing in construction is a type of moisture control applied to 
building walls and floors to prevent moisture from passing into the interior 
spaces. 

 

3.6 PLACING OF CC BLOCKS 

     Blocks are provided to maintain clear cover at the bottom and to   
protective cover for rebar through concreting. 
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Figure 3.3: Placing of CC blocks 

 

3.7 PLACING OF REINFORCEMENT 

            The reinforcing system in the mat can be quite substantial, with 
heavy reinforcing bar mats in the bottom, top, or locations within the mat 
depth and also provided Chair is placed to hold the top mesh at desired 
height. 

            Generally our visiting construction site used 12mm diameter size 
of reinforcement both main and distribution bars. 

 

Figure 3.4: Reinforcement 
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3.8 FORM WORK 

              Form work is the term used for temporary timber, plywood, metal or 

other materials used to provide support to wet concrete mix till it gets strength 

for self supports to horizontal, vertical and inclined surfaces or also provides 

support to cast concrete according to required shape and size. The form work 

also produces desired finish concrete surface. 

 

 

Figure 3.5: Formwork 

 

3.9 CONCRETING 

          Placing of concrete is done using termite pipes to avoid the segregation 

of concrete. 
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3.10 VIBRATING  

          To remove the voids from concrete mix then vibrating process is done 

generally mechanical vibratos are used. 

 

Figure 3.6: Vibrating of conarete 

3.11 LEVELLING 

             After completion of vibrating process then ensures level surface and 
Provides smooth finishes of concrete surface. 

 

Figure 3.7: Levalling of concrete surface 

3.12 CURING 

          Curing is the process in which the concrete is protected from loss of 
moisture and kept within a reasonable temperature range. The result of this 
process is increased strength and decreased permeability. Curing is also a key 
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player in mitigating cracks in the concrete, which severely impacts durability 
and immersed in water continuously for 28 days to obtain ultimate strength. 

 

Figure 3.8 : Curing 
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CONCLUSION 

 

 The principal objective of this Presentation is to learn about construction 
of  MatFoundation practically with structural view.  

 Besides Mat Foundation we were able to learn other parts of a 
construction. 

 Safety measures that are to be followed while working in site. 
 We are familiarized with various machinery used in the construction 
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UNIT -1 

  INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as 

of March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked.  

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue 

of 74 trillion, consisting of  in freight revenue and  in 

passenger revenue, with an operating ratio of 96.0 percent.  

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long-

distance and suburban routes, from 7,349 stations across India. The trains have five-digit 

and four-digit numbering system. Mail or Express trains, the most common types, run at 

an average speed of 50.6 kilometers per hour. Most premium passenger trains like 

Rajdhani, Shatabdi Exp run at peak speed of 140 150 km/h with Gatiman Express 

between New Delhi and Jhansi touching peak speed of 160 km/h. Indian railways also 

runs indigenously built semi-high speed train called Vande Bharat between Delhi - 

Varanasi and Delhi - Katra which clocks a maximum track speed of 180 km/h. In the 

freight segment, IR runs more than 9,200 trains daily. The average speed of freight trains 

is around 24 kilometers per hour. Maximum speed of freight trains varies from 60 to 

75 km/h depending upon their axle load with container special running at a peak speed of 

100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach-

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016.  

 

 



2 
 

 

UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to 

measure geodetic height, and in construction to measure height differences of 

construction artifacts. 

 

     
 

 

     Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 

 

    Fig 3.1 Components of Railway Track 

3.1 Sub Grade 

In transportation engineering, sub grade is the native material underneath a 

constructed road, pavement or railway track. It is also called formation level. The 

term can also refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order     to 

remove surface vegetation, topsoil and other unwanted material, and to create space 

for the upper layer of the pavement. 

 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 

 Once the sub grade is at the required level then blanket work is started.  

3.2 Blanket 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread 

over entire width. On some other railway systems of the world, this layer is also 

called as sub-ballast. 

 

     Fig 3.3 Blanket Material 

3.2.1 Properties of blanket material 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle 

size distribution curve should fall within two enveloping curves. If the material 

contains plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall 

not exceed 5%. If fines are non-plastic, then the above percentage may be allowed up 

to 12%. The Uniformity coefficient (Cu) should not be less than 4, preferably be more 

than 7.  



5 
 

 

 

3.2.2Preparation of blanket material 

     a. Dumping: 

   

     Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

    b. Dozing:  

   

         Fig 3.5 Dozing 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 

   

     Fig 3.6 Grading 

 The process of final shaping of surfaces on which pavement will be placed. 

d. Rolling: 

   

Fig 3.7 Rolling 

  The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations.  
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 

  Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 

 The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 

 

Fig 3.8 Levelling 
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  UNIT-4 

   SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density 

filling in the hole. The in-situ density of material is given by the weight of the excavate 

material divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

4.1 Apparatus 

1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10.  Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in 

sufficient quantity. It is required to be free from organic substances. The sand should 

have been dried in an oven and kept in suitable storage for a period of time to allow its 

water content to reach equilibrium with atmospheric humidity. 

4.3 Calibrations 

1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the 

sand pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and 

M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely 

filled and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder 

(M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 

 

 

 

 

Fig4.1 Sand Replacement Test Apparatus 

 

Dry density=Bulk density/(1+water content) 
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UNIT-5 

  PERMANENT WAY OF RAILWAY TRACK 

5.1 Ballast: 

            Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 

5.1.1 Functions of Ballast: 

The ballast serves the following functions in a railway track.  

  

 

 

silience to the track for proper riding comfort.   

 

  

alignment of the track. 
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Fig 5.1 Ballast 

5.2 Sleepers: 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers:   

a) Holding gauge in proper gauge and level.  

b) Act as elastic medium.  

c) Support the rail firmly and evenly.  

d) Distribute the load transmitted from the rolling stock over large area of ballast.  

e) Provides stability to the permanent way. 

5.2.2 Requirement of an Ideal sleeper: 

a) Proper maintenance of gauge.  

b) Should have fittings that can be fitted, removed lifted, packed and replaced.  

c) Long life.  

d) Economical in respect of initial cost and subsequent maintenance.  

e) Capable of maintain alignment of track and level of ballast.  
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f) Strong enough to withstand bending stress.  

g) Should provide resistance against slide.  

h)  Should resist being pushed forward due to passage of trail.  

i) Should be anti-theft and anti sabotage. 

 

 

 

5.2.3 Types of Sleepers: 

1. Timber or wooden sleepers: 

The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like 

pine. The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

Fig 5.2 Steel Sleepers 

3. Cast Iron Railway Sleepers: 

Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 

 

 

CI sleepers are of the following types:  

a. Pot or Bowl sleeper: 

                                      The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 

                          The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

Fig 5.5 Plate Sleeper 

 

c. Box sleeper: 

                        

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 

                        This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 

e. Duplex Sleepers:  

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to 

the rail under each joint. The tie bar connects the plates across the track supporting ends 

of the adjoining rails at joints. These tie bars however not fixed to the rail with any fitting 

as illustrated in Fig. 5.7. 

 

Fig 5.7 Duplex Sleepers 

f. Concrete Sleepers: 

R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers 

are used. They were first of all used in France round about in 1914 but are common since 

1950. They may be a twin block sleepers joined by an angle iron. It may be a single block 

pre-stressed type. 
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Fig 5.8 Concrete Sleepers 

5.3 Rails: 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand 

stresses, they are made of high-carbon steel. 

5.3.1 Function of Rails: 

Rails are similar to steel girders. They perform the following functions in a track: 

(a) Rails provide a continuous and level surface for the movement of trains.  

 (b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road.  

(c) They serve as a lateral guide for the wheels.  

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces.  

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 

Rails can be divided in three types 
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1. Double Headed Rails  

2. Bull Headed Rails  

3. Flat Footed Rails 

1. Double Headed Rails: 

These rails indicate the early stage of development. It essentially consists of three 

parts,  

 Upper Table  

 Web  

 Lower Table 

     Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower 

table with the chair made the surface of lower table rough and hence the smooth running 

of the train was impossible. Therefore, this type of rail is practically out of use. Double 

headed rail is shown in Figure. 

    2. Bull Headed Rails: 

This type of rail also consists of three parts, 

 The Head  

 The Web  

 The Foot 

These rails were made of steel. The head is of larger size than foot and the foot is 

designed only to hold up properly the wooden keys with which rails are secured. Thus, 

the foot is designed only to furnish necessary strength and stiffness to rails. Two cast iron 

chairs are required per each sleeper when these rails are adopted.  
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3. Flat Footed Rails: 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head  

 The Web  

 The Foot 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

Fig 5.9 Flat Footed Rails 

5.4 RAIL FASTENINGS: 

                                    Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate   

(b) Bearing plate  

(c) Chairs  

(d) Spikes 

The above features are briefly described below: 

a. Fish plate: 

Function of the fish plate is:  

i. Provide full expansion and contraction.  

ii. Bear vertical and lateral stress without distortion and resist wear.  

iii. Provide easy renewal and replacement. 

 

Fig 5.10 Fish Plate 

b. Bearing plate: 

 Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area.  

In the case of B.H and DH rails bearing plates are required.  
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 

 

Fig 5.11 Bearing Plate 

c. Chairs: 

            These are driven for holding DH and BH rails in the required position. 

 

Fig 5.12 Chairs 

 

d. Spikes:  

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used.  

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track.  

(4) Elastic spike: These are provided with steel springs. 

 

Dog spikes                                                    Screw spikes 

 

Round spike                                          Elastic spike 

Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 

5.5.1 Various types of rail gauges in India: 

 Broad gauge 

 Meter gauge 

 Narrow gauge 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This 

gauge is also known as standard gauge of India and is the broadest gauge of the world. 

 Suitability: - Broad gauge is suitable under the following Conditions:- (i) When 

sufficient funds are available for the railway project. (ii) When the prospects of revenue 

are very bright. This gauge is, therefore, used for tracks in plain areas which are densely 

populated i.e. for routes of maximum traffic, intensities and at places which are centers of 

industry and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are 

not very bright. This gauge is, therefore, used for tracks in under-developed areas and in 

interior areas, where traffic intensity is small and prospects for future development are 

not very bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp 

curves, steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of 

revenue are not very bright. This gauge is, therefore, used in hilly and very thinly 

populated areas. The feeder gauge is commonly used for feeding raw materials to big 

government manufacturing concerns as well as to private factories such as steel plants, oil 

refineries, sugar factories, etc 

 

Name of gauge Width (mm) Route (km) % of route 
(km) 

Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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     CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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ABSTRACT 

 

As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion ofthe Engineering degree from Gudlavalleru Engineering 

College,underwent an industrial training at the Larsen and Toubro 

Construction building and factories, Construction of G+3 EWS buildings at 

Vuyyuru, Internship for 6 weeks during  May 6 - June 10. The report consists of brief 

study and description of materials, method of technology, equipments, procedures and 

testing used at the site for construction.  

The report contains three chapters in which I try to explain my 6 weeks experience in 

the hosting company. The content of all chapters is broadly explained and it is 

constructed from the practical basis of the site works ended all weeks. 

In the opening chapter,I give details to the company background including its mission. 

So,it is give details of the company in terms of reader can easily know and access the 

company. 

The second and third chapters are the most hunted chapters which explains my overall 

internship familiarity in the last successive weeks. These chapters is the main chapters 

and I record on it the overall work I have been executing. 
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DEPARTMENT 

 

DATE 

 

DURATION PROGRESS 

SAFETY 

 

7/05/2019 - 

14/05/2019 

 

1 Week 

 

 In L&T there is EHS department which stands 

for Environment health and safety. It has 

ensured every measure to keep their 

employees and the working staff safe. 

 Every new working staff here are given safety 

hour video which demonstrates each and 

every safety measures, risks and prevention 

steps to be taken at every stage of 

construction, 

 Before hiring any new worker there is a 

procedure for first filling a form which 

Indicates every detail about the person starting 

from his name and other personal details. 

 There is another separate column for medical 

details: 

1. In which there is a height column as               

per rules minimum height of the workmen 

should be 5 feet. 

2. Weight Should be minimum 45 Kg. 

3. Blood Pressure mustbe120/80 mm/Hg. 

4. Pulse rate must be 72/min. 

 There are several other medical parameters 

which must be certified ok from the doctor 

then only the worker will be permitted to work 

on site. 

 Some of the General EHS Rules and 

regulations : 

1. No workmen below 18 years and above 

58 years of age shall be engaged for a 

job. 
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2. Nobody is allowed to enter the site 

without wearing safety helmet. 

Chinstrap of safety helmet shall be 

always on. 

3. No one is allowed to work at or more 

than two---meter height without 

wearing full body harness and 

anchoring the lanyard of full body 

harness to firm support preferably at 

shoulder level. 

4. No one is allowed to enter into 

workplace and work at site without 

adequate foot protection (including 

female worker). 

5. Usage of eye protection equipment 

shall be ensured when workmen are 

engaged for grinding, chipping, 

welding and gas cutting. For other jobs, 

as and when site safety co-ordinator 

insists eye protection has to be 

provided. 

6. All PPEs like shoes, helmet, full body 

harness etc. shall be arranged before 

starting the job as per recommendation 

of the EHSO. 

7. Rigid barricading must be provided 

around the excavated pits, and 

barricading shall be maintained till the 

backfilling is done. Safe approach is to 

be ensured into every excavation. 

8. Adequate illumination at workplace 

shall be assured before starting the job 

at night 

9. All the dangerous moving parts of the 
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portable/fixed machinery being used 

shall be adequately guarded. 

10. Ladders being used at site shall be 

adequately secured at bottom and top. 

11. Ladder shall not be used as work 

platforms. 

12. Debris, scrap and other material to be 

cleared then and there from the work 

place and at the time of closing of work 

every day. 

13. Contractors shall ensure that all their 

workmen are following safe practices 

accommodations. 

14. Adequate firefighting equipment shall 

be made available a workplace and 

persons to be trained in fire fighting 

techniques with the co-ordination of 

EHSO. 

15. All the unsafe conditions, unsafe act 

identified by the contractors, reported 

by site supervisor and / or safety 

personnel to be corrected on priority 

basis. 

16. No children will be allowed to enter the 

workplace 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Quality 15/05/2019-

22/05/2019 

1 week Quality management system : 

L&T, Buildings and Factories IC has a well established 

and documented quality management policy(QMS) and 

is taking appropriate step to improve its effectiveness 

in accordance with the requirements of ISO 9001-2015 

Relevant procedures established clearly specify the 

criteria and methods for effective operation control and 

necessary resources and information to support the 

operation and monitoring of these process. 

Various IS codes for Testing Materials : 

 Concrete testing     :    IS 516 

 Plain and RCC       :    IS 456 

 Mixed design         :    IS 10262 

 Testing of Fine& 

Coarse aggregate :   IS 286 

 Testing Soil           :   IS 270 

 Specification of 

53 grade:   IS 12269 

 Steel Reinforce- 

-ment                    : IS 1786 &800 

 Ant terminates      :  IS 1363 

Testing Equipment in Quality Lab : 

Cement testing machine : 

 Normal consistency 

 Initial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 
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Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 

Self compacting concrete : 

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

In our quality department, we have learned about the 

Mixed design concept as per IS 10262 

Process of concrete production  at batching plant: 

 Production capacity of concrete : 30 m3 per 

hour. 

 This Batching plant consists of Aggregate 

hopper, Conveyor belt, Mixer, Silos, Skip 

bucket, Sensors, Control unit. 
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Water -Proofing Inspection : 

 To check waterproofing, they poured water on 

the terrace and at subsequent below level where 

water-leakage is to be monitored. They left it 

for 24-48 hours to monitor water-proofing. 

Reinforcement Formwork concrete and finishing work 

Inspection are done in this department 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Planning 23/05/2019

-

30/05/2019 

1 week 

on the Site. 

Planning department is responsible for 

Mainating, monitoring  daily activities on the 

site starting from material quantity calculations 

from drawings to Keeping track of amount of 

bulk materials that are in coming and out-

going to the site. 

This department is responsible for creating and 

managing client and sub-contractor billing. 

It keeps track of all the construction activities 

like it sets goals for completion of various 

components of the ongoing construction like 

grade slab construction, 1st floor slab etc. 

Planning department keeps track of whole cost 

control, item management of the site. 

It is responsible for keeping record of vendor 

codes that are assigned to various contractor 

unit goods. 

 

Details of the various roles of Planning : 

 Contract Review and preparation of MSP 

schedules and draft ACE. 

 Plan for resources with inputs from site team 

leaders. 

 Co-ordinate with cluster/HQ for 

arranging resources. 

 Preparation of JCR,MIS and 

MPR. 

 Ensure timely updating of data in EIP. 

 Arranging required information to customers 

as per contract. 
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 Synchronize the activities of all teams to 

achieve the schedule. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Execution 31/05/2019-

7/06/2019 

1 week 

 
 
 

 

In this site Mivan aluminum formwork construction 

technique is used. It is a shear wall technology using 

mivan shuttering. In this system cast-In-site concrete wall 

and floor slab cast mono lithic provides the structural 

system in the one continues pour. In this method no 

columns are provided only Slab & walls are provided. 

Concreting is done by bloom placer under stiff quality 

control. It is a SSS system of construction (Safety, Speed 

and Strength). 

In shear wall technology, the duration of floor to floor 

construction is 4 to 5 days. Firstly all the reinforcement 

steel bars are tied on the whole level according to the 

drawing then we do inner shuttering and outer shuttering 

is done after that concreting work is done. After 24 hours 

of concrete work we do the de-shuttering, first wall 

shuttering work is done then slab shuttering is done. 

Pre-Construction actives : 

1. Level survey 

2. Setting out 

3. Control and correction of deviation 

4. Erect framework 

5. Erect deck formwork 

After the above activities have been completed it is 

necessary to check the following. 

1. All formwork should be cleaned and 

coated with approved realize agent. 

2. Ensure wall formwork is erected to the 

setting out lines. 

3. Check all openings are of correct 
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dimensions, not twist. 

4. Check all horizontal formwork (deck 

soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical 

and there is vertical movement in the 

prop lengths. 

6. Check wall ties, pins and wedges are all 

in position and secure. 

7. Any surplus material or items to be 

cleared from the area to be cast. 

8. Ensure working platform brackets are 

securely fastened to the concrete. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Plant and 

Machinery 

8/06/2019-

10/06/2019 

3 days P&M department takes care of all the machines that are 

being used in the construction site like: 

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc. 
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CHAPTER 1 

INTRODUCTION 

1.1 ABOUT THE ORGANIZATION 

organization. 

Many of the country's prized landmarks - its exquisite buildings, tallest 

structures, largest industrial projects, longest flyover, and highest viaducts - 

have been built by it. Leading-edge capabilities cover every discipline of 

construction: civil, mechanical, electrical and instrumentation. 

infrastructure development by executing several projects across length and breadth 

of the country and abroad. For ease of operations and better project management, 

in-depth technology and business development as well as to focus attention on 

domestic and international project execution, entire operation of L&T Construction 

is structured into four Independent Companies. 

 Hydrocarbon IC 

 Buildings & Factories IC 

 InfrastructureIC 

 Metallurgical & Material HandlingIC 

 Power Transmission &Distribution 

 HeavyEngineering 

 Shipbuilding 

 Power 

 Electrical &Automation 

 Machinery & IndustrialProduct 
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1.2 BUILDING & FACTORIES 

The Buildings & Factories Independent Company is equipped with the domain 

knowledge, requisite expertise and wide-ranging experience to undertake 

Engineering, Procurement and Construction (EPC) of all types of building and 

factory 

structures. 

 Commercial Buildings &Airports 

 Residential Buildings &Factories 

1.2.1 RESIDENTIAL BUILDINGS & FACTORIES 

L&T undertakes turnkey construction of a wide range of residential buildings and 

factory structures. Projects are executed using the cutting edge technology, 

sophisticated construction equipment and project management tools for quality, 

safety and speed. 

1.2.2 FACTORIES 

L&T offers design and turnkey construction of heavy and light factories, cement & 

plants including Defence Projects using the latest construction technology, with a 

focus on Quality, Safety and Speed. The spectrum covers 

 Heavy & Light Factories (HLF) Automobile & Ancillary Factories, Glass 

plants, Food processing Factories, Pharmaceutical plants, Warehouses & 

Logistics Parks, Workshop Complexes, Solar thin film manufacturing units, 

etc. 

 Cement & Plants (C&P)  Cement Plants, Sugar Plants, Distillery Plants, 

Food Grain storage structures, Pulp & Paper Mills, Textile Millsetc. 

 Defence  Construction of Manufacturing Facilities and WarehouseFacilities for 

Defence. 
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1.3 SERVICE SPECTRUM 

L&T  

 Pre-engineering, feasibility studies and detailed projectreports. 

 Complete civil and structural construction services for all types ofbuildings, 

industrial and infrastructureprojects. 

 Complete mechanical system engineering including fabrication and erection of 

structural steel works; manufacture, supply, erection, testing and commissioning of 

plant and equipment; heavy lift erection; high-pressure piping; fire-fighting; HVAC 

and LP/ utility pipingnetworks. 

 Electrical system design, project electrification, automation and controlsystem 

including instrumentation for all type of industrial and telecomprojects. 

 Design, manufacture, supply and installation of EHVswitchyards, 

transmissionlines. 

1.4 QUALITY POLICY 

At L&T, Environment, Health & Safety (EHS) is given the highest priority. The 

EHS policy enunciated by the Corporate Management lays emphasis on 

Environment, Health and Safety through a structured approach and well defined 

practices. 

Systems and procedures have been established for implementing the requisites at all 

stages of construction and they are accredited to the International standards of ISO 

9001:2008, ISO 14001:2004 and OHSAS 18001:2007. 
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Fig 1.1 picture of Quality policy 
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Fig 1.2 Health Saftey and Environmental policy
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Fig 1.3 HR Policy 
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1.5 WORK CULTURE 

Work Culture emphasizes: 

 Freedom toexperiment 

 Continuous learning andtraining 

 Transparency 

 Quality in all aspects ofwork 

 Rewards based on performance andpotential 

 

1.6 TRAINING 

Human Resources Department believes that Quality is the hallmark of any 

successful venture. Quality Training and Development of Human 

Resources is realized through: Identifying training needs within the 

Organization and designing and implementing those need based training 

programs to bring about continuous up-gradation of knowledge, skills and 

employee attitudes. 

1.7 VISION & MISSION 

VISION 

L&T shall be professionally managed Indian multinational committed to 

total customer satisfaction and enhancing shareholder value. L&T shall be 

an innovative entrepreneurial and empowered team constantly creating 

value and attaining global benchmarks. L&T shall foster a culture of 

caring trust and continuous learning while meeting expectations of 

employees, stakeholders and society. 

MISSION 

To achieve excellence in the field of Engineering, Procurement and 

Construction through world class practice and standards in quality, Safety and 

Project Management. 
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Fig 1.4 Vision 
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CHAPTER 2 

ABOUT PROJECT  

 

2.1 TITTLE  

 

Propsed project APTIDCO housing Krishna- Vuyyuru 

 

area).Therefore total 13,314 EWS DUs/flats in G+3 pattern with Monolithic Concrete 

construction(Shear wall technology) with 2 years defect liability under EPC system. 

 

 EWS  : Economically Weaker Sections  

 DU         : Dwelling Units  

 APTIDCO : Andhra Pradesh Township and Infrastructure  Development     

    Corporation Limited.  

 

2.2 ESTIMATION AND CONTRACT DETAILS  

Estimated amount for the project   :  883.68 crores  

Value of work to be done as per agreement             :           767.30 crores   

Value of work to be done as per estimated  :  733.91 crores 

Period of completion     :  15 months  

Start Date according to Contract Document  : 28-February-2018|  

Actual Start Date                                                         :          09-May-2018( because   

of court stay) 

End Date of the Project according to contract 

Document      : 27-May-2019  

Expected End Date     : 31-August-2019  
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2.3 SITE DETAILS  

There are total 3sites in Vuyyuru   :  

1. Near Gemini School 

2.  Gandigunta   

3. Egnipadu   

Total 52 Housing Units are to be constructed in Vuyyuru Site out of which 38 in  

Gemini School Site,10 in Gandigunta and 4 in Egnipadu  

 

There are total 3 type of Housing Structure to be constructed in accordance to area  

(i) A type Blocks which is 300 sq.ft  

(ii) B type Blocks which is 365 sq.ft  

(iii) C type Blocks which is 430 sq.ft  

 

Per floor there will be 12 units so total units per block is 4. 

For total 52 blocks= 52*48=2496 units. 
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Fig 2.1 Site wise details 
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2.4 TYPE OF FOUNDATION  

 Site-1     : Pile foundation 

 Site-2     : Raft foundation and 

  Lime stabilization 

 Site-3     : Raft foundation and 

         Lime stabilization 

2.5 METHOD OF TECHNOLOGY AND MATERIALS USED IN 

THE PROJECT 

 Technology    : Shear wall technology 

 Type of concrete   : Normal concrete(Sub structure) 

         Self Compacting Concrete 

         (Super structures) 

 Grade of concrete   : M30 

 Type of cement    : OPC 53-Grade 

 Coarse aggregates   : 12.5 and 20mm size   

      Zone- 2 category 

 Fine aggregates   : River sand 

 Water     : Purified water 

 Steel      : Mild steel Fe-500 

 Tiles      : Ceramic wall tiles 

       Vitrified tiles 

       Non-skip tiles 

2.6 SPECIFICATION AS PER IS CODES 

 Thickness of Wall   : 100mm 

 Wall thickness at the lift area  : 120mm 

 Ceramic wall tiles   : 20 X 30cm 

 Vitrified tiles    : 60 X 60cm 

 Non-skip tiles    : 30 X 30 cm 

 Main door frame   : 199 X 90 cm 

 Toilet door frame   : 195.5 X 66 cm 
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CHAPTER 3 

DEPARTMENTS 

There  are five department 

1. Safety 

2. Planning 

3. Quality 

4. Execution 

5. P&M 

3.1 SAFETY DEPARTMENT 

In L&T there is EHS department which stands for Environment health and safety. 

L&T has ensured every measure to keep their employees and the working staff safe. 

person coming to the site. Every where aroundthe working area there are several 

 

lf an 

hour video which demonstrates each and every safety measures, risks and prevention 

steps to be taken at every stage of Construction , Before hiring any new worker there 

is a procedure for first filling a form which Indicates every detail about the person 

starting from his name and other personal details to other personal details .There is 

another separate column for medical details in which there is a height column as per 

rules minimum height of the workmen should be 5 feet. Weight should be 

minimum 45 Kg, Blood Pressure must be 120/80 mm/Hg, and Pulse rate must 

be 72/min. There are several other medical parameters which must be certified ok 

from the doctor then only the worker will be permitted to work on site : Refractive 

error(Far and near vision mu

-fit 

problems(An extra abnormal condition which leads to shivering and hence leading 

to paralytic attack) , no skin infection, no vertigo problem, no previous genetic 

disease history, no diabetes, stroke and heart disease. There is always one medical 

doctor available on the site. There is also a tie up with a near by hospital which is 

approx.2Km from thesite. 
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There is ambulance servie 24*7, one ambulance is always there on the site.Every 

month there is a scheduled training for sub-contractors and their workforce key 

objectives of the training: 

1. Working atheight 

2. Emergency response to any unwanted situation 

3. Fire prevention protocoltraining 

4.  Electrical safety 

5. Awareness for workmen about reinforcement drying and shifting 

6. Awareness about general safety, shuttering, de-shuttering, concreting safe 

work equipments 

Monthly EHS performance report is prepared which has point system; point is 

awarded for each report of the incidents and deducted for any other invalid claims 

and not being able to report/rectify the hazard. There is a bench mark score for every 

one, one which highest no of points is rewarded. Below bench mark score is 

unsatisfactory. Every one above bench mark score is rewarded with trophies and 

other cash rewards also workers following safety are rewarded time to time in order 

to encourage them. 

Different types of helmets based on colours 

 Yellow  - For workers 

 White  -  Engineers 

 Blue - Supervisors 

 Frontline 

Contractors 

 Orange - Given to newly recruited workers for first 15 days during   

training period  

 Green - Safety inspector 

Eye check up camp was organized on the site with collaboration with rotary club.  

Blood Donation camp was organized  

Pep talks & Site trainings are given to workforce.  

Swatch Bharat drive was carried out by the site team  

 

      

  



15 
 

 

 

Fig 3.1 Safety boards for pedestrian 

 

 There is separate pedestrian walking area made for ease of visiting 

people coming from gate. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.1.1 Safety boards for scaffolding height 

 

 This is near scaffolding are which suggests visiting people must be 

aware of any object that might fall from height so one should wear 

Helmet and other PPE and must not go nearby if not necessary. 
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Fig 3.1.2 Safety practice depicting pictures 
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Fig 3.1.3 Safety Boards and equipment pictures 

3.1.1 GENERAL EHS RULES&REGULATIONS 

 No workmen below 18 years and above 58 years of age shall be engaged for 

ajob. 

 All workmen shall be screened before engaging them on the job. 

Physical fitness of the person to certain critical jobs like working at 

height or other dangerous locations to be ensured before engaging 

the person on work. The final decision rests with the site 

management to reject any person on the ground of physicalfitness. 

 Visitorscanenterthesiteafter 

EHSinductionwiththevisitorpass.Heshouldbe provided Safety 

helmet & safety Shoes, also he should be accompanied with the 

responsible person of thatarea. 

 Smoking is strictly prohibited atworkplace. 
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 Sub---contractors shall ensure adequate supervision at workplaces. 

They shall ensure that all persons working under them shall not create 

any hazard to self or to theco---workers. 

 Nobody is allowed to enter the site without wearing safety helmet. 

Chinstrap of safety helmet shall be alwayson. 

 No one is allowed to work at or more than two---meter height without 

wearing full body harness and anchoring the lanyard offull body 

harness to firm support preferably at shoulderlevel. 

 No one is allowed to enter into workplace and work at site without 

adequate foot protection (including femaleworker). 

 Usage of eye protection equipment shall be ensured when workmen 

are engaged for grinding, chipping, welding and gas cutting. For 

other jobs, as and when site safety co---ordinator insists eye 

protection has to beprovided. 

 All PPEs like shoes, helmet, full body harness etc. shall be 

arranged before starting the job as per recommendation of 

theEHSO. 

 Rigid barricading must be provided around the excavated pits, and 

barricading shall be maintained till the backfilling is done. Safe 

approach is to be ensured into every excavation. 

 Adequate illumination at workplace shall be assured before starting the job 

atnight 

 All the dangerous moving parts of the portable/fixed 

machinery being used shall be adequatelyguarded. 

 Ladders being used at site shall be adequately secured at 

bottom and top. Ladder shall not be used as workplatforms. 

 Erection zone and dismantling zone shall be barricaded and 

nobody will be allowed to stand under the suspendedloads. 

 Horseplay is completely prohibited at workplace. 

Running at site is completely prohibited except in case 
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ofemergency. 

 Material shall not be thrown from the height. Proper 

arrangement of Debris Chute can beinstalled. 

 Other than the electrician possessing B license with red 

helmet, no one is allowed to carry out electrical connection, 

repairs on electrical equipment or other job relatedthereto. 

 Inserting of bare wires for tapping the power from 

electrical socket is completelyprohibited. 

 All major, minor accidents near misses and unhygienic 

conditions must be reported. 

 All scaffoldings/ work platform shall meet the requirement. The 

width of the working platform and fall protection arrangement shall 

be maintained as per the Standard. All tools and tackles shall be 

inspected before use. Defects to be reported immediately. No lifting 

tool and tackle to be used unless it is certified by the concerned 

Engineer In-charge / P&Mengineer. 

 Good housekeeping to be maintained. Passage shall not be 

blocked with materials. Material like bricks shall not be stacked 

to the dangerous height at workplace. 

 Debris, scrap and other material to be cleared then and there 

from the work place and at the time of closing of work everyday. 

 Contractors shall ensure that all their workmen are following 

 

 Adequate firefighting equipment shall be made available a 

workplace and 

personstobetrainedinfirefightingtechniqueswiththeco-

ordinationofEHSO. 

 All the unsafe conditions, unsafe act identified by the 

contractors, reported by site supervisor and / or safety personnel 
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to be corrected on prioritybasis. 

 No children will be allowed to enter the workplace 
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 Fire points should be placed at all required areas. 

3.1.2 WORKING EXPERIENCE AT SITE 

They Started working on construction of hand rails along the side of project 

office to provide safety to working staff and site engineers . 

 

There was only one welder available. 

There was labour requirement for welding and cutting purpose. 

The barricading was necessary around the working area to provide barrier between 

trees and bushes. 

PM Sir asked to change the width of the railing as the pathway was not proper so he 

 

 Major complaints received from site 

 No rubbers waps for rods near C-5 

 RMC driver was using earphones during work 

which may prove hazardous Near B10 electrical 

wires were hanging 

 Convex mirrors were not clean 

 Near A-2 steel rods were kept randomly which is not safe any one 

can fall down and get hurt. There were no bar caps near C-8 

 Water Stagnation near A-5 

 In A-9 there were no PPE available at time of my visit. 

  

Safety walk-down 

Safety walk-down was held on 14th may which is done to see and check all the 

safety measures through-out the whole site. 

 Exhaust fans to be placed in bathrooms (2toilets). 

 Dustbins near office are andstores 

 Cables near containers should beplaced 

 Ofiice boards nearcontainer. 

 Paints forcontainers 

 Containers needs to be cleaned ; unwanted materials should 

beremoved 
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 Fire points nearcontainers 

 Painting in pedestrianwalkway 

 Near time office all materials should bestacked 

 Handrails nearflag 

 Wall for water tanks in labour colony 

 Workers were seen sitting on top of containers and listing to 

music such practises must be stopped 

 Width of pedestrian walkway5m. 

 

placedon 

 Handrails on way bridge to beplaced 

 2m barricades near waybridge 

 Cleaning ofwalkway. 

 Inspection of DB Boxes ; points checked :DB NO;No-entry board; 

non-authorizedarea 

 Checking for fire extinguishers and other firesafety 

3.1.3 CONTRACTOR HAS ITS OWN ENVIRONMENT, HEALTH 

AND SAFETY SYSTEM POLICIES 

(1) Safetymanual 

(2) ISOcertification 

(3) Work permitsystem 

(4) Hazard identification, risk assessment and controlmeasures 

(5) Environmental aspect and impactresistance 

(6) Firstaid 

(7) Emergency Preparedness andresponse 

(8) Labourwelfare 

(9) Accidents andreporting 

(10) Legal and otherrequirement 
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The Safety health and environmental policies are made by following these 

guidelines as references: 

(1) OHSAS(Occupational Health and Safety Assessment Series)18001:2007 

(2) ISO (International Organisation for standardisation) 14001:2004 for 

Environmental Managementsystem. 

(3) ISO (International Organisation for standardisation) 9001:2008 for 

Quality management system. 

Other than these standards, the government has some acts which are Building and 

Other Construction Worker act(BOCW) 1996, Motor vehicle act, Gas cylinder act, 

petrochemical rules, environmental protection act(air act, water act, noise act) 

which also serves as guidelines. 

 

1. Engineering - Done in initial project, planningstage 

 All the machinery should be kept properly 

 All the machinery should be updated 

 Purchase date& quality department should be available 

2. Education - Proper workshop training should begiven 

 Adequate steps are to be taken to overcome human failure by proper 

education 

3. Enforcement - Introduce rules & regulations drastic measures, penalties 

measures, penalties may become necessary to prevent unsafepractices 

4. Enthusiasm  - Appreciate the worker whenever they are doing good work by 

giving them cash rewards/promotions 

5. Evaluation - Evaluate the worker for continuousimprovement. 

Hose wire specifications 

Length should be 30 m; diameters are variable :63,52,90mm; there are two types 

of coupling : male and female; instantaneous coupling 

Suction hose : It helps to lift water from lower level to higher level or shifting 

of water from one place to another place. 

Length of Suction Hose: 10 feet ; internal diameter 100mm 
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3.1.5 RISK ASSESSMENT TECHNIQUE 

Risk assessment techniqueadopted in L&T is Hazard Identification and Risk 

compliance, creating customer delight, hazard elimination (through design, 

procurement and planning stage itself) and permanent risk reduction(through 

substitution, automation , using latest technology etc). 

HIRA is achieved through 

1. Developing a methodology for hazard identification and risk assessment 

2. Identifying hazards. 

3. Checking the adequacy of any existing controls 

4. Determining whether these risks are acceptable and 

5. Determining the appropriate additional risk control, where these are found to 

be necessary. A square matrix is drawn with probability on one axis and 

severity on other axis. 

Example of Risk assessment matrix: 

 

The probability of occurrence of hazard can be minimized by taking certain control 

measures and the order for Effectiveness decreases as follows: 

1. Eliminate (the element of hazard should be eliminated) 

2. Engineering controls (change of design, providing nets etc.) 

3. Substitution (change from high risk hazard to medium risk hazard) 

4. Isolation (keep the hazard restricted to one place and avoid it from 
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spreading) 

5. Administration control (permit system, discard etc.) 

6. Personal protective equipment (PPE) 

With the elimination of hazard being the most effective and PPE being the 

law. According to the motor vehicle act of India, the speed limit in the 

absence of flexible and rigid pavements should be restricted to 20km/hr. The 

law speed limit of the vehicles entering the site is 15km/hr. Also in our site 

there is separate pedestrian walkway made to ensure safe passage for the 

people walking in the site. 

In L&T there is EHSMS (Environmental health safety management 

System) which is in accordance with OHSAS 18001:2007, ISO 1400:2015 

& ISO 45001:2018 

Salient features  

1. To determine the external and internal issues that affect the EHS performance 

of the organization; the issues could include the environmental conditions that 

may be affected bythe organization or it may have the capability to affect 

theorganization. 

2. To provide a mechanism to understand the needs and expectations of the 

workers and other interested parties and to decide which of those needs & 

 

3. To provide a framework by which the scope and boundaries of the EHSMS is 

 

Workplace EHS Inspection    

 Condition or an act which may cause harm to health, safety and 

environment especially plant or a machinery or equipment as 

well as activities performed in project siteand 

 Suggest suitable remedial action and facilitate 

implementationof corrective and preventivemeasures. 

Scope  

All workplaces including Stores, P&M workshop etc. 
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There was housing activity that was conducted on 16th may in which all the staff 

members from all the departments were present their main goal was to collect all 

the reinforcement materials and arrange all of them at a particular place also they 

were clearing all the waste materials from the site. 

There was a safety walk-down in site where one/two person from all the 

department was present they were inspecting all the safety things all around the 

construction area. 

There are 5 fire points in the site: 

1. Containers(office area) 

2. Labor colony 

3. Stores 

4. Form-work 

5. Pre- casting area 

3.1.6 SCAFFOLDING 

It is used as a temporary elevated flat form which is used to work at heights and it 

provides the workmen to access works to be done at heights. 

Parts of scaffolding :  

1. Sill board, Base plate  

2. standard post, Ledger (Runner) 

3. Barer 

4. Bracing 

5. Tie 

6. Working platform 

7. guard rails 

8. ladder 

Specifications 

 Thickness of base plate is60mm 

 Dimension of base plate is150mm 

 Standard Post outer dia is48mm 

 Standard Post inner dia is40mm 

 Standard Post wall thickness is4mm 

 Height of top rails is955-1015mm 

 Height of mid rails is525mm 
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 Height if toe board us100-150mm 

 Maximum gap in between top rail and mid rails is470mm 

 Ladders side guard rails should beremovable 

 The minimum load bearing capacity is90Kg. 

Scaffolding Hazards 

1. Fall  

2. Collapse  

3. Housekeeping drive 

 

 

Fig 3.1.4 Scaffolding pictures 
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3.2 PLANNING DEPARTMENT 

responsible for Marinating, monitoring daily activities on the site starting from 

material quantity calculations from drawings to Keeping track of amount of bulk 

materials that are in coming and out-going to the site. This department is 

responsible for creating and managing client and sub-contractor billing .It keeps 

track of all the construction activities like it sets goals for completion of various 

components of the ongoing construction like grade slab construction, 1st floor slab 

etc. Planning department keeps track of whole cost control, item management of 

the site. It is responsible for keeping record of vendor codes that are assigned to 

various contractor unit goods 

3.2.1 VARIOUS ROLES OF PLANNING DEPARTMENT 

1. Contract Review and preparation of MSP schedules and 

draft ACE.  

2.  Plan for resources with inputs from site team leaders. 

3. Co-ordinate with cluster/HQ for arranging resources. 

4. Preparation of JCR,MIS and MPR 

5. Ensure timely updating of data inEIP. 

6. Arranging required information to customers as per 

contract.  

7. Synchronize the activities of all teams to achieve 

theschedule. 

Firstly I was told about tenders and contract 

 Tender is an invitation from the employer to the contractor to execute 

some work at specified cost in specified time. 

 The Employer floats the tender and the contractors who are interested in the 

offer, bid for the Tender (Tenders are of different types). 

 on two types of bid, 

which are technical bid and financial bid.  

 The Technical Bids will be evaluated in the presence of the representatives 

of intending bidders who will be able to clarify technical aspects of their 

bids, if any, required by the Technical Evaluation Team. 

  The financial bid is the bid price for a financial asset is the highest price 
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that the buyer is willing to pay for the financial asset. 

 After the evaluation, the employer decides to allot a certain contractor the 

tender and then the tender takes the form of a Contract once it is legalized 

and finalized both by the employer as well as the contractor. 

Some form of Contracts are:  

(1) Lump Sum contract 

(2) Cost plus a fixed percentagecontract 

(3) Cost plus a fixed feecontract 

(4) Turnkeycontract 

(5) Labourcontract 

Secondly MPCS (Management Planning and Control System) 

 

1. Tendering System(T0-T10)  

2. Scheduling System(S0-S10)  

3. Monitoring System(M1-M3)  

4. Management Information System ( Flash Reports ROCE/EVA) 

Objectives of Scheduling System 

 To PlanProgress 

 To plan resource i.e. Manpower, Material &Machinery 

 To Budget Cost ofconstruction 

 To Budget contribution objectives of MonitoringSystem 

 To monitor project status at regularinterval 

 To initiate corrective actions wherever necessary Schedules under 

SchedulingSystem 

3.2.2 SCHEDULES UNDER SCHEDULING  

1. S0- Construction program : 

 It is a logical sequence of construction activites in the bar chart 

or PERT / CPM Network form. 

 Takes into the account the milestone events. 

 It is basis for other schedules (S1 to S10) 

 Forms the basis of Monthly / Weekly / Daily targets 

 Reviewed every month and updated considering corrective 

action. 
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2. S1-Schedule of invoicing: 

 Provides month wise quantities of major items of  work in line 

with S0 Giving details of corresponding invoicing.   

 

3. S2- Schedule of Milestone: 

 

defined by the client  

 

4. S3-Schedule of Plant & Machinery: 

 It gives us details of all the machinery items that are needed 

for the project with in timeline. It also helps in movement of 

month. 

 

5. S4-Schedule of Staff Requirement:  

 It is based on organization Structure of the Site. 

 

after compiling at region/HQ it helps in planning for additions/ 

release of tuff on overall basis. 

  

 

6. S5-Schedule of Labour requirement: 

 

a histogram is prepared for each grade of labour to know 

abnormally high peaks, requirement should be levelled for 

also reviewed and updated every month.  

 

7. S6-Schedule of Material Requirement: 

 It provides month wise quantities of materials required for 

the project and it is based on S0, it is required for 

Procurement Planning , it helps to maintain optimum stock 
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level; corresponding ACE provisions are included, 

materials to be procured by L&T and by clients/ Sub-

contractors are indicated separately.  

 

8. S7-Schedule of Specialized Agencies:  

 It lists out items of work to be done by specialist agencies 

(ie, those normally not done through direct labour) works 

like : waterproofing Insulation, False ceiling etc.  

 

9. S8-Schedule of  Direct cost and 

10. S9-Schedule of Indirect cost: 

 At the beginning of the project an estimate of Cost both 

direct and indirect cost is prepared., This cost estimated 

ACE), ACE forms the basis of Job Cost 

Report(JCR), cost schedules helps in cost monitoring of 

the project  

11. S10: Schedule of Liquidity  Forecast:  

 It defines cash gap which is the difference between (Cash 

inflow and outflow) 

Cash inflow Includes  

 Cumulative advance from clients  

 Progress payment (after recovery)  

 Release of retention by clients  

 

Cash Outflow includes  

 Remittance to site  

 Cash transaction by region /HQ (for site)  

 Less Bank Balance and less cash at site. 

 

Cash at site Monitoring System Reports 

 

M1 : monthly Progress Report:  
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It is a detailed report indicating the physical as well as financial 

 meant for review by the top Management; It is reviewed and 

updated everymonth. 

M2: Job Cost Report: 

It is a tool for monitoring actual cost vis-à-vis scheduled cost of : 

 Project as awhole 

 Major items ofwork 

 Provides information on cost at a given time 

 Provides estimated cot at end of the project 

 Helps in initiating corrective action in case of costover-run 

 Prepared and reviewed every month 

M3: Project Performance Report: 

 It is a flash report indicating status of performanceparameter. 

 Forms the basis for region-wise MISreport. 

 Prepared and reviewed everymonth. 

Client billing 

 It is the inflow part of billing   

 

Subcontractor billing process  

 Firstly Sub-contractor screening is done  

 After screening  vendor code is allotted to sub-contractors.  

 Then work order is issued  

 After issuing of work order they come to site to start engaging them in 

the allotted works of their respective departments  

 At-last certification of measurement is done.  

 

 

 

 

 

 

 

3.2.3 SUBCONTRACTOR BILLING CYCLE 
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1. SITE Preparation& Submission ofmeasurements is donebythe site 

engineer which isdone every 26th to 30th of everymonth. 

2. PlanningDept Checkingof measurements,work order amendments 

and measurement updating is donein EIP Doneever 1st to 8thof 

themonth. 

3. Admin &Accounts Deduction creations(PF/ESI/debit etc.) which 

isdone every 2nd and 9thof themonth 

4. SSC Deduction approval Doneevery3rdto 10thof everymonth. 

5. PlanningDepartment Bill authorization orservice allocation is 

doneevery3rd to 10th of the month. 

6. SSC SJVBooking Every4thto 11th of themonth 

7. TFL/VCO Fundallocation is done every5th to 15thof the month 

8. SSC Payment disbursement is done every5th to 15thof the month 

9. Sub Contractor Submission ofPaySheets/GSTreturn Chillan 

and anyother 

compliancedocumentsisdoneevery20thto25thofthemonth. 

3.2.4 GOODS AND SERVICE TAX (GST) 

According to contract document 12% GST will be charged on all items of works 

but if any changes are made in the GST Structure from time to time shall 

beeffected.The contractor should produce a valid Sales Tax clearance certificate 

before payment of the final bill, otherwise payment to the contractor will be 

withheld. 
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Fig 3.2 Updating work of planning pictures
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3.3 QA&QC DEPARTMENT  

QA&QC - QUALITY ASSURANCE AND QUALITY CONTROL 

Quality 

Quality is the aptitude of an item or service to qualify for the intended need. 

Quality Management System (QMS) is quality management system is the way of 

defining how an organization can meet the requirements of its customers and other 

stakeholders affected by its work. 

Quality Assurance (QA) is Quality Assurance in construction activity relates to 

proper design, use of adequate materials and compounds to be supplied by the 

producers, proper workmanship in the execution of works by the contractor and 

ultimately proper care during the use of structure including timely maintenance and 

repair by the owner. 

Quality Control (QC) is Quality control means those actions that provide a 

means to actually measure and regulate the characteristics of an item or service to 

establish requirements. 

Project Quality Assurance Plan (PQAP) is It is prepared and formulated as a 

Management Summary of Quality related activities required to meet the terms of 

contract. It sets out and explains the management systems and procedures for 

carrying out the entire activities of the project. 

Project Quality Plan(PQP) is The CONTRACTOR declares to achieve standards of 

quality expected from them consistent with ISO 9001:2015 International Standard 

requirements and fulfill the needs and requirements of the Employer to their entire 

satisfaction in a reliable and safe way. 

Accordingly CONTRACTOR has established a Project Quality Plan to ensure that 

required standards are achieved, maintained and improved. Improvement is a 

continual activity and is the salient feature of the Quality Management System. 

Training needs shall be established and relevant training imparted to inculcate 

increased awareness among its employees toknow and understand the requirements 

of the Quality ManagementSystem. 
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ISO 9001:2015 

ISO 9001 is a standard that sets out the requirements for a quality management 

system. It helps businesses and organizations to be more efficient and improve 

customer satisfaction. ISO 9001 is based on the idea of continual improvement. It 

ould be, but requires organizations to define these objectives themselves 

and continually improve their processes in order to reach them. ISO 9001 is 

suitable for organizations of all types, sizes and sectors. 

Repair : The process of restoring a non-conforming condition such that the item 

conforms to the original specified requirements where such a repair or restoration is 

acceptable. 

Review 

representatives may verify records and or procedures and determine the 

acceptability of the same. 

Site Management : The team comprising of project in charge, planning manager , 

accounts & Administration in charge and the concerned department heads. 

Third Party inspection : A service provided by any recognized independent agency 

employed by the customer or by L&T to oversee inspections and tests for materials 

whenever required by the customer or his representatives. 

Witness point : A stage in the production cycle when a third party inspector, 

contractor or company representative witnesses any inspection and or test to 

determine the acceptability of an item for further processing. 

3.3.1 ROLES AND RESPONSIBILITIES 

QMS Coordinator Assist Project in charge in 

 Ensuring that the quality policy and quality objectives are established for 

the quality management system and are compatible with the context and 

strategic direction of the organization. 

 Ensuring the Integration of the quality management system 

requirements into the organization's businessprocesses. 

 Ensure that the quality management system achieves its intendedresults. 

 Monitor conduct of internal audits as per schedule and product qualityrating. 

 Conduct MRM s in an effective manner with focus on quality 

objectives and processes. 
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 Ensure that the quality management system achieves its intendedresults. 

 Report on effectiveness of QMS in MRM and ensure improvedresults. 

 Co-ordinate for timely disposal of non- conformity reports. QA-Head 

 Set up and monitor QA/QC activities atsite 

 Identify material sources, and interface with QC engineer fortests 

 Plan and coordinate for conduct of Product QualityRatings 

 Inspection and approval for incomingmaterials 

 Escalate quality issues to Project incharge 

  Preparation of project quality plans and takes approval from Site 

Management and concurrence Head- Quality (HQ) and/or Customer if 

contractuallyrequired 

  Ensure preparation and incorporation of all the Work Methods as 

required bythe contract and corresponding Inspection & Test Plans 

andFormats 

 Assist Site Management in effective implementation of approved quality 

plansand QCprocedures 

3.3.2 QC / MATERIAL ENGINEER 

 Identify material sources, and conduct maternal tests and ensure 

conformitywith specifications &standards 

 Conduct Routine Tests on materials & workmanship as per QAP for 

conformance and maintainrecords 

 Identify, Calibrate and maintain Master List of Testing and 

MeasuringEquipment 

 Statistical analysis for product quality material (cube, plants,etc.) 

All testing done in QA&QC lab is according to National Accreditation Board for 

Testing and Calibration Laboratories (NABL) 

  

According to IS 383 river sand is further classified into four gradation zones 

(i)Very coarse (ii)Coarse (iii) Fine (iv) Very fine. 

 concreting purpose. Silt 

content should be less than 5% it is measured by volumetric method. 

Brands of cement used in Site 
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 Penna Cement (OPC 53Grade) 

 Ram co Cement (OPC 53Grade) 

 Parasakthi Cement (OPC 53 Grade) 

Different types of Admixtures used 

 Eucl id 

 HC R4 

 Plas tol 3610V 

Grades of concrete used  

 M30 SCC  

 M30Normal  

 M30piling  

 M7.5 PCC 

For all works starting from piling, ground slab works different proportion of 

cement were tested with varying amount of Fly ash and admixtures and the most 

ideal case is selected for construction purpose 

Measuring equipment of the lab should have unique format number and records 

Ex: QSF/7.1.5/F01.RO 

MTC is pr

the site. If any of the test results are found incorrect then L&T can raise complaint 

against the dealer in consumer forum. 

MTC received is reviewed by visual inspection (Dimension, thickness measurements) 

Material testing is done on weekly basis, after confirmatory results cement is sent 

to the site after QA&QC verifies it. 

Purchase of material is only done from certified vendors. 

Steel and other materials used should have tolerance within specified limit as per IS 

codes and other technical specifications. If quality engineer signature is not there 

payment will not be credited to the vendor. 
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   Fig 3.3.1 Concrete design mix details per m3 

In QA&QC Lab there are record files and record registers for each and every test 

they are conducting of incoming materials to the site like sand, cement, fly ash, 

admixtures, concrete etc.Which is monitored by Kumar Sir who is QA&QC in 

charge there are two lab assistance who are regularly doing lab tests on materials and 

maintaining register records and files. 

A pour card is made before any work like concreting; anti-termite treatment, 

reinforcement works etc. Pour card is a check list which is made to check each and 

every detail like for example in reinforcement works :Person has to check for BBS 

sufficient ; no of rebar dowels is checked ; reinforcement cleanliness is checked 

etc..like this for every work checklist is prepared and inspection is done by Quality 

officer to ensure safety and ensure no structural damage due to improper working 

etc. Only after certification on pour card the respective work is preceded. 
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3.3.3 BATCHING PLANT 

 

 

Fig 3.3.2 Inside Batching Plant           Fig3.3.3 Schwing MC170 Controlsystem 

(Control room)    software 

To start production enter order no then Customer code(L&T construction) then enter 

using SCC M30 

Grade concrete 

 

Fig 3.3.4 Pannel board Fig3.3.5 Switch for turning on/off 
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They are recipe ingredients in the required amount to produce the desired mix. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig3.3.6 Batching plant
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Batching Plant used in our site is CP30 type. It has production capacity of 30 m3/hr. 

Aggregate hopper: there are 4 sections, first contains 20mm particles, second 

contains 10mm particles , third contains river sand and fourth contains crusher 

sand. All are air tight containers so there is no lump formation. There is a skip 

bucket arrangement at bottom of the fourcontainers. 

There is also a load sensor it senses the specified amount and automatically closes 

the gate when the specified amount is reached. 

Silo: This is used to store cement. 

Feeding hopper: The raw materials are fed into the feeding hopper and it is 

conveyed through the conveyor to the aggregate hopper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.3.7 Bloom placer pouring concrete 

 

3.3.4 VARIOUS IS CODES FOR TESTING MATERIALS 

Concrete testing : IS 516:1959  

Acceptance Criteria of concrete cube   : IRS CBC  clause 8.7.6 

Plain and RCC : IS 456  

Mixed design : IS 10262 

Testing of Fine and Coarse aggregate  : IS 286 

Testing Soil : IS 270 
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Specification of 53 grade : IS 12269 

Steel Reinforcement : IS 1786 and 800 

Ant terminates                 : IS 1363 

 

 

Table 3.3.1 Grade of Concrete 

 

3.3.5 TESTING EQUIPMENTS IN QUALITY LAB  

Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 
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Test : Silt & Clay content             Test : Field test used          Test : Sieve analysis of 

                In Fine aggregrates             for the cohesion      Fine aggregate. 

Limits  : Silt & Clay content           less soil for finding      Limits :Retaing % should 

Should not exceed 5%       the dry density      not exceed 10% 

 

   

  Test   : Finding the             Test : Finding the Flakiness          Test : Finding of  

Specific gravity                   index of C.A         Bulk Density 

 of  C.A and F.A Limits : 15-20 %          of C.A 

Limits : C.A : 2.4  2.8 
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Test : Field density of             Test : Finding the moisture     Test: Finding the OMC 

  Soil by Core cutter  content of F.A  & MDD of  sand 

 

 

 

  

 

 

 

 

 

 

 

 

  Test: Impact value test       Test: Sieve analysis of          Test: Finding out 

Limits : Retaining weight of      Coarse aggregrate       the Elongation 

 Powder should not    

             more than 15% of 

             total weight. 

 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 
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  Test : Finding out the     Test : Cube mould         Test : Slump cone 

  Compression strength     Area : 15 X 15 X 15 cm 

   of Concrete cube. 

 

Cement testing machine  

 Normal consistinacy 

 Intial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 

 

 

 

Test : Cube vibrator  Test : Soundness of cement     Test : Vicat apparatus 
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Self compacting concrete  

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

   

 

 

 

 

 

 

 

 

 

               Test : U- Box   Test : L- Box 

               (Passing ability)    

 

 

 

 

 

 

 

 

       

                   Test : Flow table                           Test : V  Funnel  

      (Flowing ability)        (Filling ability) 

                    Limit : 600  800mm           Limit : within 8 sec funnel  

      Should be empty 
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Fig 3.3.8 Pictures of Quality lab 
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3.3.6 WATER -PROOFING INSPECTION 

To check waterproofing, they poured water on the terrace and at subsequent 

below level where water-leakage is to be monitored.They left it for 24-48 hours 

to monitor water-proffing. 

llowing points: 

 Firstly whole surface is cleaned then by using chipping machine coving of 

surface isdone 

 Then using chemical polymer coating which is applied twotimes. 

 waterproofingchemical)coatingisapplied2times.(Insuc

cessive4hr interval). 

 BorePackingisdonewithhelpofGP-

 

avoid water flow from outside. 

 V type cutting is done then 1mm coats is provided first then 2mm coat is 

provided second time. 

 Then plastering is done by makingslopes 

 

Dampness on roof slab is one of the critical qualityissues 

Dampness not only affects the life of the building but also creates unhygienic 

conditions of the important items of work in the construction of a building. It 

may cause deterioration to electrical fittings. It may result in softening and 

crumbling of plaster. It causes efflorescence which may ultimately result in 

disintegration of bricks, stones, tiles etc. 

Treatment: 

We can adopt anyone of the following methods for DPC(Damp proofing course): 

 Membrane dampproofing 

 Integral dampproofing 

 Surfacetreatment 

 Grunting 

 Cavity wallconstruction 
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Fig 3.3.9 Water Proofing pictures 
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3.3.7 REINFORCEMENT INSPECTION 

With the help of measuring tape we can check the distance between two reinforced 

bars. 

For Doors there were two reinforcement bars each side which were of 10mm 

dia(Total 4 nos) held vertically; For windows there were 2horizontal reinforced 

bars. 

Also there were 4 cross bars provided at all four corners (8mm dia) to prevent 

cracking. 

 Lap length should be  46xdia of the bar  

 Slab thickness here is100mm 

 Near staircase and elevator are wall thickness is 125mm 

 Hook length is10xdia 

 For staircase  

1. Raiser is 150mm 

2. Tread is 280 mm   

 Nose bars and main reinforcement bars are provided as reinforcements 

 Corridor width is 1800mm 

 Overlapped bars are alternatively provided at places where Bending 

moment is more to give them strength to resists moments are provide 

stability 

 Cover used is 50mm to prevent exposure. 

 Clear cover for outermost reinforcement : 

1. For walls and base slab of water tank : 25mm   

2. For cover slab 20mm 

 Dimensions of GI  Doors  

1. 0.9*1.2m 

2. 0.75*2m 

 Dimensions of windows and ventilators :  

1. Type 1       :  0.9*1.2m 

2. Type 2       :  0.9*0.65m  

3. Type 3        : 0.9*0.9m 

4. Ventilators : 0.6*0.45m 
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 Steel used              :   Fe 500 

 Dealers (Certified): TATA ; JINDAL 

 Unit weight of bars 

 mula = D2/162 mm 

 

 

 

Fig 3.3.10 Reinfotrcement inspection pictures 
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3.3.8 ANTI-TERMITE TREATMENT 

IS Code 6313-2 (2001) is followed for anti-termite measures that are taken in the 

building blocks. Chemicals like Talstar P, Cyper TC or Permethrin 36 % can be 

used. 

IS Code book specifies the rate and amount of chemicals to be used in various 

sections of the building: 

 B/W Plinth Beam and Shear wall    : 5L/m2 

 Nearby Plinth Beam and shear wall : 7.5L/m2 

 External Perimeter of building         : 7.5L/m2 

3.3.9 Stores 

This is the place where materials such as materials for 

 Electrical works 

 Plumbing works 

 Safety PPE equipment 

 Stationaryitems 

 Cutting and welding materials areavailable. 

Store is designed in such a way that there are rows for every department. There 

are separate racks that are given for under inspection and rejected materials. 

There are information board, particular department racks are mentioned which 

makes understanding things very easy. 

There is also a Signage board on which 

 Sample Signages for the gate passes 

 Other site engineers and in-charges signatures are given. 

 There is an emergency contact information mentioned init. 

There is a tag system given so that they can have a code on it so that they can 

identify various products easily. 

They maintain a register entry for every item that is being issued to respective 

person on the site. 
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Fig 3.3.11 Stores pictures 
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3.4 EXECUTION DEPARTMENT 

In this site MIVAN  AN ALUMINUM FORMWORKCONSTRUCTION 

TECHNIQUE is used .Here we have not used classical beams , columns masonry 

this system of formwork construction, cast  in  situ concrete wall and floor slabs 

cast monolithic provides the structural system in one continuous pour. Large room 

sized forms for walls and floors slabs are erected at site. 

These forms are made strong and sturdy, fabricated with accuracy and easy to 

handle. They afford large number of repetitions (around 250). The concrete is 

produced in RMC batching plants under strict quality control and convey it to site 

with transit mixers. Aluminum formwork is very cost effective for repetitive 

Buildings layouts and for above the plinth work, aluminum formwork panels can 

be designed for any condition/components of buildings such as bay windows, 

stairs , balconies and special architectural features. This system is very unique as 

all the components in a buildings, including slabs, beams, walls, columns, 

staircases, balconies and special window hood are of concrete and there is no need 

for block works or brick works. 

3.4.1 FORMWORK ASSEMBLY 

Once formwork reaches the site it is easily identifiable as all the panels received 

are well labeled all the panels are fitted according to the drawings. All the 

shuttering works begins at corners and then it proceeds till the end. 

Wall assembly components  

One exterior corner , one interior soffit corner , one deck panel , wall ties one top 

and one interior panel. Rocker (It is a supporting component of wall. It is L-shaped 

panel having allotment holes for stub pin.), Kicker (It forms the wall face at the top 

of the panels and acts as a ledge to support.),Stub Pin(It helps in joining two wall 

panels). 

Deck Panel components  

-Shaped prop head .It supports deck and bears the load coming to 

the deck panel),Prop length(It depends on length of slab),Deck Mid(It holds 

concrete and supports middle portion of the beam),Soffit length(It provides support 

to the edge of the deck panels at their perimeter of the room),Deck 
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beambar(Supports deck and beam). 

Some other components 

Internal Soffit corner, External soffit corner(It forms external corner between the 

components)External Corner (It forms external corner of the formwork 

system),Internal Corner (It connects two pieces of vertical formwork pieces at their 

exterior intersections). 

The panels are held in position by a simple pin and wedge system that passes 

through holes in the outside rib of each panel. The panels fit precisely, simply and 

securely and require no bracing is required .All the floors constructed per block can 

be constructed quickly and easily by unskilled labour with hammer being the only 

tool required. Once the panels have been numbered, measuring is not necessary. As 

the erection process is manually, tower cranes are not required. The result is a 

typical 4 to 5 day cycle for floor-to-floor construction. Firstly all the reinforcement 

steel bars are tied on whole level accordingto drawings then We do inner shuttering 

then outer shuttering is done after that concreting work is done .After 24 hours of 

concrete work we do de-shuttering. Here first walls shuttering work is done then 

slab shuttering is done. One of the principal technical features which enables this 

aped to be attained using a single set of formwork panel is the unique V shaped a 

undisturbed. The deck panels can therefore be resumed immediately Pre-

Construction Activities. 

 

 

Fig 3.4.1 Formwork components 

 

Level Surveys: Level checking are made to maintain horizontal level check. 



57 
 

Setting out : Setting out of formwork is done 

Control/Correction of Deviation: Deviation or any correction are  carried out.  

Erect Formwork : Formwork is erected at the site. 

Erect Deck Formwork : Deck is erected for labours to work. 

After the above activities have been completed it is necessary to check the following. 

1. All formwork should be cleaned and coated with approved realizeagent. 

2. Ensure wall formwork is erected to the setting outlines. 

3. Check all openings are of correct dimensions, nottwist. 

4. Check all horizontal formwork (deck soffit, and beam soffit etc.) inlevel. 

5. Ensure deck and beam props are vertical and there is vertical movement 

in the prop lengths. 

6. Check wall ties, pins and wedges are all in position andsecure. 

7. Any surplus material or items to be cleared from the area to becast. 

8. Ensure working platform brackets are securely fastened to theconcrete. 

3.4.2 ON CONCRETE ACTIVITIES  

At least two operatives should be on stand by during concreting for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the 

formwork being damaged. This  effected area will then required remedial work 

after striking of the formwork. 

Things to look carefully while concreting: 

1. Dislodging of pins / wedges due tovibration. 

2. Beam / deck props adjacent to drop areas slipping due tovibration. 

3. Ensure all bracing at special areas slipping due tovibration. 

4. Overspill of concrete at window opening etc. 

Post Concrete Activities 

 Strike Wall Form- It is required to strike down the wallform. 

 Strike Deck Form- The deck form is thenremoved. 

 Clean, Transport and stackformwork 

 Strike Kicker Formwork  The kicker areremoved. 

 Strike wall  Mounted on a Working Platform the wall are fitted on 

nextfloor. 

 Erect Wall  Mount Working Platform and the wallis erected. Normally all 
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formwork can be struckafter 12hours. 

Cleaning 

All components should be cleaned with scrapers and wire brushes as soon as they 

are struck. Wire brush is to be used on side rails only. The longer cleaning is 

delayed, the more difficult the task will be. It is usually best to clean panels in the 

area where they are struck.    

Striking of all platforms takes around 10-15 hours 

Kickers are removed from one floor level and then they are erected for the next floor 

Concreting Activity 

During concreting process at least two supervisors should be there for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the 

formwork being damaged. This effected area will then required remedial work 

after striking of the formwork. 

Things to look carefully during the process: 

 Dislodging of pins / wedges due tovibration. 

 Beam / deck props adjacent to drop areas slipping due tovibration. 

 Ensure all bracing at special areas slipping due tovibration. 

 Overspill of concrete at window opening etc. 

Four Day process 

Day 1: 

Erection of vertical reinforcement bars and one side of the vertical formwork for 

the entire floor or a part of one floor. 

Day 2: 

The second activity involves erection of the second side of the vertical formwork and 

formwork for the floor. 

Day 3: 

Fixing reinforcement bars for floor slabs and casting of walls and slabs. 

Day 4: 

Removal of vertical form work panels after 24hours, leaving the props in place for 

7 days and floor slab formwork in place for 2.5 days. 
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3.4.3 MERITS AND DEMERITS OF MIVAN TECHNOLOGY  

 

Merits Demerits 

Seismic resistance Visible finishing lines 

Durable Less scope of modification / 

alterations 

Reduce construction time Requires uniform planning 

Reduce the requirement of skilled labour Can have contraction cracks 

Negligible labour intensive work  

Smooth finish  

Negligible maintenance require  

Limited wastage  

 

Table 3.4.1 Merits and Demerits of Mivan Technology 
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Fig 3.4.2 Mivan technology pictures 
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3.5 PLANT AND MACHINERY (P&M ) DEPARTMENT 

 

P&M department takes care of all the machines that are being used in the 

construction site like  

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc.  
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CHAPTER 4 

CONCLUSION 

During the internship period at Larsen and Toubro Construction building and 
factories,Vuyyuru, Krishna Dist. (A.P).It is a good experience for me at site and the 
following are the activities have been observed during the work. 

1. Modern method of construction (Mivan technology) 
2. Self compaction concrete 
3. Bloom placer (used  for concrete placing in between the aluminum plates) 

Besides theoretical knowledge during the course work, we gained good practical 
exposure during the period of inter-ship. 
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UNIT -1 

INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as of 

March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked. 

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue of 

lion in 

passenger revenue, with an operating ratio of 96.0 percent. 

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long- distance 

and suburban routes, from 7,349 stations across India. The trains have five-digit and four- 

digit numbering system. Mail or Express trains, the most common types, run at an average 

speed of 50.6 kilometers per hour. Most premium passenger trains like Rajdhani, Shatabdi 

Exp run at peak speed of 140 150 km/h with Gatiman Express between New Delhi and 

Jhansi touching peak speed of 160 km/h. Indian railways also runs indigenously built semi- 

high speed train called Vande Bharat between Delhi - Varanasi and Delhi - Katra which 

clocks a maximum track speed of 180 km/h. In the freight segment, IR runs more than 

9,200 trains daily. The average speed of freight trains is around 24 kilometers per hour. 

Maximum speed of freight trains varies from 60 to 75 km/h depending upon their axle load 

with container special running at a peak speed of 100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach- 

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016. 
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to measure 

geodetic height, and in construction to measure height differences of construction artifacts. 

 
 
 
 
 
 
 

 
Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 
 

 

 

3.1 Sub Grade 

Fig 3.1 Components of Railway Track 

 
 

In transportation engineering, sub grade is the native material underneath a constructed 

road, pavement or railway track. It is also called formation level. The term can also 

refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order to 

remove surface vegetation, topsoil and other unwanted material, and to create space for 

the upper layer of the pavement. 

 
 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 
 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 
 

 Once the sub grade is at the required level then blanket work is started. 
 

3.2 Blanket 
 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread over 

entire width. On some other railway systems of the world, this layer is also called as 

sub-ballast. 
 

Fig 3.3 Blanket Material 
 

3.2.1 Properties of blanket material 
 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle size 

distribution curve should fall within two enveloping curves. If the material contains 

plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall not exceed 

5%. If fines are non-plastic, then the above percentage may be allowed up to 12%. The 

Uniformity coefficient (Cu) should not be less than 4, preferably be more than 7. 
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3.2.2 Preparation of blanket material 
 

a. Dumping: 
 

Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

 
b. Dozing: 

 

Fig 3.5 Dozing 
 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 
 

Fig 3.6 Grading 

The process of final shaping of surfaces on which pavement will be placed. 

 
d. Rolling: 

 

 
Fig 3.7 Rolling 

 
The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations. 
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 
 

Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 
 

The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 
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UNIT-4 
 

SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density filling 

in the hole. The in-situ density of material is given by the weight of the excavate material 

divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

 
The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

 

4.1 Apparatus 

 
1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10. Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in sufficient 

quantity. It is required to be free from organic substances. The sand should have been dried 

in an oven and kept in suitable storage for a period of time to allow its water content to 

reach equilibrium with atmospheric humidity. 

 

4.3 Calibrations 

 
1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the sand 

pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

 
1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely filled 

and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder (M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 
 
 

 
 
 
 
 
 
 
 
 

Fig4.1 Sand Replacement Test Apparatus 

 

 
Dry density=Bulk density/(1+water content) 
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5.1 Ballast: 

UNIT-5 

PERMANENT WAY OF RAILWAY TRACK 

 
 

Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 
 

5.1.1 Functions of Ballast: 
 

The ballast serves the following functions in a railway track. 
 

 It provides a level and hard bed for the sleepers to rest on. 
 

 It holds the sleepers in position during the passage of trains. 
 

 It transfers and distributes load from the sleepers to a large area of the formation. 
 

 It provides elasticity and resilience to the track for proper riding comfort. 
 

 It provides the necessary resistance to the track for longitudinal and lateral stability. 
 

 It provides effective drainage to the track. 
 

 It provides an effective means of maintaining the level and alignment of the track. 
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Fig 5.1 Ballast 
 

5.2 Sleepers: 
 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers: 
 

a) Holding gauge in proper gauge and level. 
 

b) Act as elastic medium. 
 

c) Support the rail firmly and evenly. 
 

d) Distribute the load transmitted from the rolling stock over large area of ballast. 
 

e) Provides stability to the permanent way. 

 
5.2.2 Requirement of an Ideal sleeper: 

 
a) Proper maintenance of gauge. 

 
b) Should have fittings that can be fitted, removed lifted, packed and replaced. 

 
c) Long life. 

 
d) Economical in respect of initial cost and subsequent maintenance. 

 
e) Capable of maintain alignment of track and level of ballast. 
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f) Strong enough to withstand bending stress. 
 

g) Should provide resistance against slide. 
 

h) Should resist being pushed forward due to passage of trail. 
 

i) Should be anti-theft and anti sabotage. 
 
 
 
 
 
 

 
5.2.3 Types of Sleepers: 

 
1. Timber or wooden sleepers: 

 
The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like pine. 

The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 
 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

 
Fig 5.2 Steel Sleepers 

 
3. Cast Iron Railway Sleepers: 

 
Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 
 
 
 
 
 

CI sleepers are of the following types: 
 

a. Pot or Bowl sleeper: 
 

The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

 
Fig 5.4 Pot or Bowl Sleeper 



15 
 

b. Plate sleeper: 
 

The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

 
Fig 5.5 Plate Sleeper 

 
 
 

c. Box sleeper: 
 

It is 

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 
 

This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 
 

e. Duplex Sleepers: 
 

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to the 

rail under each joint. The tie bar connects the plates across the track supporting ends of the 

adjoining rails at joints. These tie bars however not fixed to the rail with any fitting as 

illustrated in Fig. 5.7. 
 

 
Fig 5.7 Duplex Sleepers 

 
f. Concrete Sleepers: 

 
R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers are 

used. They were first of all used in France round about in 1914 but are common since 1950. 

They may be a twin block sleepers joined by an angle iron. It may be a single block pre- 

stressed type. 
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Fig 5.8 Concrete Sleepers 
 

5.3 Rails: 
 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand stresses, 

they are made of high-carbon steel. 

5.3.1 Function of Rails: 
 

Rails are similar to steel girders. They perform the following functions in a track: 
 

(a) Rails provide a continuous and level surface for the movement of trains. 
 

(b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road. 

(c) They serve as a lateral guide for the wheels. 
 

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces. 

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 
 

Rails can be divided in three types 
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1. Double Headed Rails 
 

2. Bull Headed Rails 
 

3. Flat Footed Rails 
 

1. Double Headed Rails: 
 

These rails indicate the early stage of development. It essentially consists of three 

parts, 

 Upper Table 

 Web 

 Lower Table 
 

Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower table 

with the chair made the surface of lower table rough and hence the smooth running of the 

train was impossible. Therefore, this type of rail is practically out of use. Double headed 

rail is shown in Figure. 

2. Bull Headed Rails: 
 

This type of rail also consists of three parts, 

 
 The Head 

 The Web 

 The Foot 
 

These rails were made of steel. The head is of larger size than foot and the foot is designed 

only to hold up properly the wooden keys with which rails are secured. Thus, the foot is 

designed only to furnish necessary strength and stiffness to rails. Two cast iron chairs are 

required per each sleeper when these rails are adopted. 
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3. Flat Footed Rails: 
 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head 

 The Web 

 The Foot 
 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

 

 
Fig 5.9 Flat Footed Rails 

 
5.4 RAIL FASTENINGS: 

 
Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate 
 

(b) Bearing plate 
 

(c) Chairs 
 

(d) Spikes 

 
The above features are briefly described below: 

 
a. Fish plate: 

 
Function of the fish plate is: 

i. Provide full expansion and contraction. 

ii. Bear vertical and lateral stress without distortion and resist wear. 

iii. Provide easy renewal and replacement. 
 
 

 
Fig 5.10 Fish Plate 

 
b. Bearing plate: 

 
Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area. 

In the case of B.H and DH rails bearing plates are required. 
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 
 
 

Fig 5.11 Bearing Plate 
 

c. Chairs: 
 

These are driven for holding DH and BH rails in the required position. 
 

 
Fig 5.12 Chairs 

 
 
 

d. Spikes: 
 

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used. 

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track. 

(4) Elastic spike: These are provided with steel springs. 
 
 

 
Dog spikes Screw spikes 

 

 
Round spike Elastic spike 

 
Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 
 

5.5.1 Various types of rail gauges in India: 
 

 Broad gauge 

 Meter gauge 

 Narrow gauge 
 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This gauge 

is also known as standard gauge of India and is the broadest gauge of the world. 

Suitability: - Broad gauge is suitable under the following Conditions:- (i) When sufficient 

funds are available for the railway project. (ii) When the prospects of revenue are very 

bright. This gauge is, therefore, used for tracks in plain areas which are densely populated 

i.e. for routes of maximum traffic, intensities and at places which are centers of industry 

and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used for tracks in under-developed areas and in interior 

areas, where traffic intensity is small and prospects for future development are not very 

bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% of 

laid to this gauge 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp curves, 

steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used in hilly and very thinly populated areas. The 

feeder gauge is commonly used for feeding raw materials to big government manufacturing 

concerns as well as to private factories such as steel plants, oil refineries, sugar factories, 

etc 

 
 

 
Name of gauge Width (mm) Route (km) % of route 

(km) 
Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 



AN INTERNSHIP REPORT ON

A Report
Submitted to

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA,
KAKINADA

In partial fulfillment of the requirements for the award of the Degree of

BACHELOR OF TECHNOLOGY
In

CIVIL ENGINEERING

Submitted By

R NAGA VENKATESH (16481A01B1)

Under the Guidance of
Mr.A.H.I.SWAROOP, M.tech

Department of Civil engineering

DEPARTMENT OF CIVIL ENGINEERING
GUDLAVALLERU ENGINEERING COLLEGE

(An Autonomous Institute with permanently affiliation to JNTUK)
SESHADRI RAO KNOWLEDGE VILLAGE

GUDLAVALLERU-521 356
ANDHRA PRADESH

2019-20

GUDLAVALLERU ENGINEERING COLLEGE
SESHADRI RAO KNOWLEDGE VILLAGE::GUDLAVALLERU

DEPARTMENT OF CIVIL ENGINEERING



8

CERTIFICATE

This is to certify that the industrial training report entitled
is the bonafide work done and

submitted by R.NAGA VENKATESH (16481A01B1), in partial fulfillment of the
requirements for the award of the degree of BACHELOR OF TECHNOLOGY in CIVIL
ENGINEERING of JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
KAKINADA, KAKINADA.

Dr. P.KODANDA RAMA RAO
(INDUSTRIAL TRAINING GUIDE) (HEAD OF THE DEPARTMENT)

EXTERNAL EXAMINER



ACKNOWLEDGEMENT

With profound sense of gratitude we sincerely thank to MR.A.H.I.SWAROOP assistant

professor, for his support and suggestions. His meticulous supervision has given us necessary

inspiration. We remain indebted to him forever for the extraordinary care and concern

bestowed on us.

We feel elated to extend our floral gratitude to Dr. P.KONDANDA RAMA RAO head of civil

engineering department, for his encouragement all the way during the project. His annotations

and criticisms are behind the successful completion of project work.

We would like to take this opportunity to express our profound sense of gratitude to our

principal Dr. P.RAVINDRA BABU for providing us all the required facilities.

Our sincere and heartful thanks to the Dr .S.R.K.REDDY professor in department of civil

engineering and advisor to the management, for giving his valuable support and the suggestions

helped us a lot extend our project to great extent.

Finally we like to thank one and all who directly or indirectly helped me in making the project

the reality.

 





1 
 

1. INTRODUCTION

CO.LTDVENSAR , started with a Vision of We will build the world

of tomorrow on foundations of trust, passion and commitment. group

today has emerged trusted brand in 8

enormously. As we know that Hyderabad is a developing city, the cost of land is

very high. Population in this city is increasing rapidly.

constructing the project by G+10 with 4-blocks named as block A, B, C, and D.

1.1 Location of the Site

The site is located in , Hyderabad, Telangana

1.2 Departments in site

1. Construction department

2. Electrical department

3. Management department

4. Safety department

1.3 ABOUT THE BUILDING

The site is constructed with four blocks of G+10 buildings every block is

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall,

and kitchen and wash area.
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1.4VIEW OF THE SITE
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2. CONSTRUCTION MATERIALS

2.1 CEMENT

Cement is a hygroscopic material meaning that it absorbs moisture in

presence of moisture it undergoes chemical reaction termed as hydration. If cement

is more than three months old then it should be tested for its strength before being

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three

different grades the classification is mainly based on the compressive strength of

cement-sand mortar cubes of face area 50 cm2. The grades are:

33 grade

43 grade

53 grade

In this construction 43 grade of cement is using because of quick gaining of

strength.

2.2 READY MIX CONCRETE (RMC)

In the site RMC (ready mix concrete) M25 grade having cement, sand,

coarse aggregates was used and the slump of concrete is 110mm maintained to

pump the concrete at required heights by using the pneumatic pumps & Bhoom

place etc. The concrete admixtures like super plasticizers are used to maintain the

workability of concrete & slump.

S No Types of Concrete Slump

1 Concrete for slabs , beams and walls 110mm

2 Columns 100 mm

3 Normal RCC work 100 mm
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M-25 CONCRETE MIX DESIGN

As per IS 10262-2009 & MORT&H

A-1 Stipulations for Proportioning

1 Grade Designation M25

2 Type of cement
OPC 53 grade confirming to

IS-12269-1987
3 Maximum Nominal Aggregate Size 20mm

4
Minimum Cement Content (MORT&H

1700-3-A) 310 kg/m3

5
Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45
6 Workability (MORT&H 1700-4) 50-75 mm (Slump)
7 Exposure Condition Normal
8 Degree of Supervision Good
9 Type of Aggregate Crushed Angular Aggregate

10
Maximum Cement Content (MORT&H Cl.

1703.2) 540 kg/m3

11
Chemical Admixture Type

Super plasticizer Confirming
to IS-9103

A-2 Test Data for Materials

1
Cement Used

Coromandal King OPC 53
grade

2 Sp. Gravity of Cement 3.15
3 Sp. Gravity of Water 1.00
4 Chemical Admixture BASF Chemicals Company
5 Sp. Gravity of 20 mm Aggregate 2.884
6 Sp. Gravity of 10 mm Aggregate 2.878
7 Sp. Gravity of Sand 2.605
8 Water Absorption of 20 mm Aggregate 0.97%
9 Water Absorption of 10 mm Aggregate 0.83%

10 Water Absorption of Sand 1.23%

11
Free (Surface) Moisture of 20 mm

Aggregate Nil
12 Free (Surface) Moisture of 10 mm Nil
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Aggregate
13 Free (Surface) Moisture of Sand Nil

14
Sieve Analysis of Individual Coarse

Aggregates Separate Analysis Done

15
Sieve Analysis of Combined Coarse

Aggregates Separate Analysis Done

16
Sp. Gravity of Combined Coarse

Aggregates 2.882
17 Sieve Analysis of Fine Aggregates Separate Analysis Done

A-3 Target Strength for Mix Proportioning

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2

2 Characteristic Strength @ 28 days 25N/mm2

A-4 Selection of Water Cement Ratio

1
Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45
2 Adopted Water Cement Ratio 0.43

A-5 Selection of Water Content

1 Maximum Water content (10262-table-2) 186 Lit.

2
Estimated Water content for 50-75 mm

Slump 138 Lit.
3 Super plasticizer used 0.5 % by wt. of cement

A-6 Calculation of Cement Content

1 Water Cement Ratio 0.43
2 Cement Content (138/0.43) 320 kg/m3

Which is greater than 310 
kg/m3

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content

1 Vol. of C.A. as per table 3 of IS 10262 62.00%
2 Adopted Vol. of Coarse Aggregate 62.00%

Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00%
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A-8 Mix Calculations

1 Volume of Concrete in m3 1.00
2 Volume of Cement in m3 0.10

(Mass of Cement) / (Sp. Gravity of 
Cement)x1000

3 Volume of Water in m3 0.138
(Mass of Water) / (Sp. Gravity of 

Water)x1000
4 Volume of Admixture @ 0.5% in m3 0.00134

(Mass of Admixture)/(Sp. Gravity of 
Admixture)x1000

5 Volume of All in Aggregate in m3 0.759
Sr. no. 1 (Sr. no. 2+3+4)

6 Volume of Coarse Aggregate in m3 0.471
Sr. no. 5 x 0.62

7 Volume of Fine Aggregate in m3 0.288
Sr. no. 5 x 0.38

A-9 Mix Proportions for One Cum of Concrete (SSD Condition)

1 Mass of Cement in kg/m3 320
2 Mass of Water in kg/m3 138
3 Mass of Fine Aggregate in kg/m3 751
4 Mass of Coarse Aggregate in kg/m3

2.3 REINFORCEMENT

Steel reinforcements are used generally, in the form of bars of circular cross

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in

this construction.
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Steel Reinforcement

TERMINOLOGY USED IN REINFORCEMENT:

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars

prepared in advance before cutting and bending of rebar. This schedule contains all

quantity of steel for total construction.

CHAIRS: Chairs are provided to keep main reinforcement in position. In many

constructions moving of men & loads are heavy to construct reinforcement. So, to

avoid the bending of reinforcement we keep these Chairs.
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Chairs

STIRRUPS: These are provided to keep main reinforcement in position and to

avoid bending in main reinforcement. Both ends should be hooked more than

1350.

Stirrups
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COVER BLOCKS: The blocks which are provided for to prevent exposing of

reinforcement to outside. These are divided blocks between reinforcement and

Shuttering.

Structural element Cover reinforcement (in mm)

Footings 50mm

Columns 40mm

Slabs 25mm

Beams 30mm

Retaining walls 25mm

Covering Block

FLY ASH BRICKS: Fly ash brick (FAB) is a building material,

specifically masonry units, containing class C or class F fly ash and water.

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath,

then toughened with an air entrainment agent, the bricks last for more than 100

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly
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ash, the brick is described as "self-cementing". The manufacturing method saves

energy, reduces mercury pollution, and costs 20% less than traditional clay brick

manufacturing.

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly

ash brick activity has been revolutionized in India. FaL-G technology (www.fal-

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified

the process by adding gypsum to fly ash+lime/cement, converting the calcium

aluminates into calcium alumino-sulphates resulting in to achieve high early

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G

process has brought down the multi-million plant cost to a few lakhs, within the

reach of micro units. This has facilitated proliferation of over 18000 units in the

country as of 2016.
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Fly ash Brick

In this construction Fly ash bricks were used. By using these bricks we can

reduce the dead-load on the structure due to less weight, The building has got the

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks:

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos..

MESH: It is used to avoid the cracks between columns, walls and beams.
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2 MACHINES USED IN CONSTRUCTION

BHOOM PLACER

This is used to transfer Ready Mix Concrete in upward direction. It is very

useful in site to transfer Concrete easily to top floor or where construction is going

on. It consists of long pipe to carry concrete. A concrete pump is a machine used

for transferring liquid concrete by pumping. There are two types of concrete

pumps.

The first type of concrete pump is attached to a truck or longer units are on

semi-trailers. It is known as a boom concrete pump because it uses a remote-

controlled articulating robotic arm (called a boom) to place concrete accurately.

Boom pumps are used on most of the larger construction projects as they are

capable of pumping at very high volumes and because of the labour saving nature

of the placing boom. They are a revolutionary alternative to line-concrete pumps.

The second main type of concrete pump is either mounted on a truck or

placed on a trailer, and it is commonly referred to as a line pump or trailer-

mounted concrete pump. This pump requires steel or flexible concrete

placing hoses to be manually attached to the outlet of the machine. Those hoses are

linked together and lead to wherever the concrete needs to be placed. Line pumps

normally pump concrete at lower volumes than boom pumps and are used for

smaller volume concrete placing applications such as swimming pools, sidewalks,

and single family home concrete slabs and most ground slabs.

There are also skid mounted and rail mounted concrete pumps, but these are

uncommon and only used on specialized jobsites such as mines and tunnels.
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Fig Boom Placer

INTERNAL VIBRATOR

The power unit may be electrically driven or operated by a petrol engine.

Internal vibrators shall be kept constantly moving in the concrete and shall be

applied at points uniformly placed not further apart than the radius over which the

vibrator is visibly effective. Change the location of vibrator frequently to distribute

equally and compacting the concrete throughout the area.
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Vibrator

The vibration shall be such that the concrete becomes uniformly plastic and

there shall be at least 200 seconds of vibration per square meter of surface of each

layers of concrete, computed on the basis of visibly affected radius and taking

overlap into consideration.

Vibrators are used in many different industrial applications both as

components and as individual pieces of equipment.

Vibratory feeders and vibrating hoppers are used extensively in the food,

pharmaceutical, and chemical industries to move and position bulk material or

small component parts. The application of vibration working with the force of

gravity can often move materials through a process more effectively than other
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methods. Vibration is often used to position small components so that they can be

gripped mechanically by automated equipment as required for assembly etc.

Vibrating screens are used to separate bulk materials in a mixture of

different sized particles. For example, sand, gravel, river rock and crushed rock,

and other aggregates are often separated by size using vibrating screens.

Vibrating compactors are used for soil compaction especially in foundations

for roads, railways, and buildings.

Concrete vibrators consolidate freshly poured concrete so that trapped air

and excess water are released and the concrete settles firmly in place in the

formwork. Improper consolidation of concrete can cause product defects,

compromise the concrete strength, and produce surface blemishes such as bug

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the

size of the handle of a baseball bat, with a hose or electrical cord attached to one

end. The vibrator head is immersed in the wet concrete.

External concrete vibrators attach, via a bracket or clamp system, to the

concrete forms. There are a wide variety of external concrete vibrators available

and some vibrator manufacturers have bracket or clamp systems designed to fit the

major brands of concrete forms. External concrete vibrators are available in

hydraulic, pneumatic or electric power.

Vibrating tables or shake tables are sometimes used to test products to

determine or demonstrate their ability to withstand vibration. Testing of this type is

commonly done in the automotive, aerospace, and defense industries. These

machines are capable of producing three different types of vibration

profile sine sweep, random vibration, and synthesized shock. In all three of these

applications, the part under test will typically be instrumented with one or
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more accelerometers to measure component response to the vibration input. A sine

sweep vibration profile typically starts vibrating at low frequency and increases in

frequency at a set rate (measured in hertz per second or hertz per minute). The

vibratory amplitude as measured in gs may increase or decrease as well. A sine

sweep will find resonant frequencies in the part. A random vibration profile will

excite different frequencies along a spectrum at different times. Significant

calculation goes into making sure that all frequencies get excited to within an

acceptable tolerance band. A random vibration test suite may range anywhere from

30 seconds up to several hours. It is intended to synthesize the effect of, for

example, a car driving over rough terrain or a rocket taking off. A synthesized

shock pulse is a short duration high level vibration calculated as a sum of many

half-sine waves covering a range of frequencies. It is intended to simulate the

effects of an impact or explosion. A shock pulse test typically lasts less than a

second. Vibrating tables can also be used in the packaging process in material

handling industries to shake or settle a container so it can hold more products.

The Basic Types of Industrial Vibrators:

Linear Vibrators

These use a linear actuator/motor coupled with a reciprocating piston to

induce vibration. Thanks to their high-energy output in one direction, linear

vibrators are well-suited for wetter materials. When bin walls flex in and out as a

result of the linear vibration, any material that may have stuck will be effectively

dislodged. Non-impacting linear vibrators are more preferable because they tend to

produce less noise than their impacting counterparts.



17 
 

Rotary Vibrators

To induce vibration, these devices rely on rotary motors whose shafts have

eccentric weights attached to them. Most rotary vibrators produce a radial force

output at a fixed frequency. The output can be adjusted by changing the unbalance

of the eccentric weights. Although the devices are generally meant for dry

materials, most industries prefer to use them in other areas due to their

ruggedness, energy efficiency and minimal noise output.

Ball Vibrators

These induce rotary vibration by rolling a steel ball around a raceway using

compressed air. The intensity of vibration depends on the weight of the ball and the

h ball vibrators, proper mounting

is crucial in ensuring vibration is properly transferred to the material via the hopper

walls. It also helps disperse the vibration over a large area, which results in

uniform flow of material. Compared to other equipment, the vibrators are the

simplest and most affordable types of vibrators.

Features for Different Applications

Industrial vibrators can be powered by electric motors, hydraulic fluid or

de range of

materials, from food ingredients to pharmaceutical raw materials. Manufacturers

will also provide wash down-capable models for sanitary applications, while other

devices feature explosion-proof housing and intrinsically safe wiring for hazard-

prone environments.

proper choice of

industrial vibrator, however, an effective, high-value solution can practically be
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found. Outlining your needs and partnering with a reliable vendor who offers a

wide array of vibrator technology is the key to finding the perfect equipment for

your needs.

WHEEL BARROW

Wheel Barrow is used for transporting the concrete over comparatively

longer and also shorter distance. The capacity of the bucket should preferably be in

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal

mix. It is not only for concrete, but also for bricks, aggregates etc.

EARTH EXCAVATOR (JCB)

Used for excavation of sub soil.
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Excavator (JCB)

TOWER HOIST

Tower hoist is specially designed to lift material to various heights at

Construction Sites.

Tower hoist
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TOOLS USED IN CONSTRUCTION

BRICK TROWEL

gathering and spreading mortar, and for rough cutting some kinds of brick.

Available in a wide range of shapes, sizes and thickness of steel with the length of

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old

mortar joints and scraping off excess mortar.

Trowel

MASONS LINE

In order to have an easier time laying a straight wall, a mason's line is

recommended. It is recommended that to use a nylon or Dacron line, stretched

between two corners of the wall. A mason's line will help to build walls without

bulges or hollows.
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STEEL SQUARE

When constructing a wall we should check the wall by using square if it is

90 degrees then than wall is fit and allow to further construction if not 90 degrees

then that wall is not fit we should make changes

PLUMB BOB

This is used to measure the weather brick work is perfectly vertical or not. If

plumb bob touches the wall exactly then construction is ok. It is exactly vertical

otherwise correction must be done.

Plumb Bob

Types of plumb bob:

There are really only a couple of different types of

plumb-bob, both of which have evolved from the

traditional "weight-on-a-string" type. Have a read

below and get in the know.
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Traditional plumb-bobs

The traditional plumb-bob is a simple and effective

tool. It consists of a long string tied to a weight, at the

bottom of which is a point for accurate marking. It

couldn't be simpler.

Flat plumb-bobs

With a typical plumb-bob, it can sometimes be

difficult to mark its position accurately as their bodies

are usually rounded, which often leaves the tip an inch

or so from your work-surface. The flat plumb-bob has

been specially designed to overcome this problem.

Its flat face allows it to hang much closer to the

surface of your work piece and it also has a central

vertical slot which allows for precision marking.
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MEASURING TAPES AND RULES

Folding boxwood or plastic rules tend to get broken easily and have been

largely replaced by steel tapes. These also have a limited life as they tend to get

full of grit and do not fully retract.

SHUTTERING PLATES

These plates are present top of the formwork and arranged in a continuous

manner. Load will be received by these plates and transverse to the 2/3 and 3/4

Runners .Normally these plates are off two types, they are wooden and steel plates

and these two types are used based on the load and how much load it need to

transverse. Wooden plates are cheaper than steel plates.

Formwork (shuttering) in concrete construction is used as a mould for a

structure in which fresh concrete is poured only to harden subsequently. Types of

concrete formwork construction depend on formwork material and type of

structural element.

Formworks can also be named based on the type of structural member

construction such as slab formwork for use in slab, beam formwork, column

formwork for use in beams and columns respectively etc.

The construction of formwork takes time and involves expenditure up to 20

to 25% of the cost of the structure or even more. Design of these temporary

structures is made to economic expenditure. The operation of removing the

formwork is known as stripping. Stripped formwork can be reused. Reusable forms

are known as panel forms and non-usable are called stationary forms.
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Timber is the most common material used for formwork. The disadvantage

with timber formwork is that it will warp, swell and shrink. Application of water

impermeable cost to the surface of wood mitigates these defects.

A good formwork should satisfy the following requirements:

1. It should be strong enough to withstand all types of dead and live loads.

2. It should be rigidly constructed and efficiently propped and braced both

horizontally and vertically, so as to retain its shape.

3. The joints in the formwork should be tight against leakage of cement grout.

4. Construction of formwork should permit removal of various parts in desired

sequences without damage to the concrete.

5. The material of the formwork should be cheap, easily available and should be

suitable for reuse.

6. The formwork should be set accurately to the desired line and levels should

have plane surface.

7. It should be as light as possible.

8. The material of the formwork should not warp or get distorted when exposed to

the elements.

9. It should rest on firm base.
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Shutter Plates

Types of Formwork (Shuttering) for Concrete Construction:

Timber Formwork:

Timber for formwork should satisfy the following requirement:

It should be

1. well-seasoned

2. light in weight

3. easily workable with nails without splitting

4. free from loose knots

Timber used for shuttering for exposed concrete work should have smooth

and even surface on all faces which come in contact with concrete.

Normal sizes of members for timber formwork:
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Sheeting for slabs, beams, column side and

beam bottom

25mm to 40mm thick

Joints, ledges 50x70 mm to 50x150 mm

Posts 75x100 mm to 100x100 mm

 

Plywood Formwork

Resin bonded plywood sheets are attached to timber frames to make up

panels of required sizes. The cost of plywood formwork compares favorably with

that of timber shuttering and it may even prove cheaper in certain cases in view of

the following considerations:

1. It is possible to have smooth finish in which case on cost in surface finishing is

there.

2. By use of large size panels it is possible to effect saving in the labour cost of

fixing and dismantling.

3. Number of reuses is more as compared with timber shuttering. For estimation

purpose, number of reuses can be taken as 20 to 25.

Steel Formwork

This consists of panels fabricated out of thin steel plates stiffened along the

edges by small steel angles. The panel units can be held together through the use of

suitable clamps or bolts and nuts. The panels can be fabricated in large number in

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures.



27 
 

Steel forms compared with timber formwork:

1. Steel forms are stronger, durable and have longer life than timber formwork and

their reuses are more in number.

2. Steel forms can be installed and dismantled with greater ease and speed.

3. The 0quality of exposed concrete surface by using steel forms is good and such

surfaces need no further treatment.

4. Steel formwork does not absorb moisture from concrete.

5. Steel formwork does not shrink or warp.

PROP JACKS

The props used for steel and wooden form-work are specially made to adjust

the height of the prop as per the requirement. These props can be used to

accommodate the variation in the height of beams, Slabs and all RCC members. It

is especially used for heavy load bearing capacity. It is very simple in operation,

time and labor saving. They are using two types of prop jacks 3m and 4m
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Prop Jacks
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5. QUALITY CONTROL LABORATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould.

Then only it is useful in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement

and cement starts losing its plasticity. And Final Setting Time means time period

between the moments the water is added to the cement to the time at which paste

has completely lost its plasticity.

Approximate setting time of various types of cements:

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.



30 
 

OPC: Most common cement used in general concrete constructions. It is used in

reinforced concrete buildings, bridges, pavements where the soil conditions are

normal.

Rapid Hardening Cement: It gains strength more quickly than OPC, though the

final strength is slightly higher than OPC. It is used in Road pavements, Slabs,

Electrical poles etc.

Quickly Setting Cement: It is manufactured by adding of small percentage of

Aluminate Sulphate & finely grinded with cement and the small percentage of

gypsum. It is used in underwater constructions.

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite

and ordinary lime. It is used in Chemical industries, not used in mass construction.

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under

gradually applied load, a solid material can sustain without fracture. In M15, M20,

M25, M30 etc., for example in M25, 25 refers compressive strength in N/ .

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under a

gradually applied load, a solid material can sustain without fracture. In M15, M20,

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2.

Quantity of Concrete in 

work(m3)

No. of Samples

1-5 1

6-15 2
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16-30 3

31-50 4

>51 4+1 addition sample for each

additional of 50m3

BRICK STRENGTH & SAMPLE DIMENSIONS

The minimum crushing strength of brick is 3.5N/ . If it is less than 3.5N/

then it is not useful for construction purpose. And the dimension of brick in

the construction is 230mmx110mmx70mm and its shape should be purely

rectangular with sharp edges.
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QUALITY CONTROL LABOURATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould.

Then only it is useful in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement

and cement starts losing its plasticity. And Final Setting Time means time period

between the moment the water is added to the cement to the time at which paste

has completely lost its plasticity.

Approximate setting time of various types of cements:

Type Initial setting time Final setting Time

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.

OPC: Most common cement used in general concrete constructions. It is used in

reinforced concrete buildings, bridges, pavements & where the soil conditions are

normal.
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Rapid Hardening Cement: It gains strength more quickly than OPC, though the

final strength is slightly higher than OPC. It is used in Road pavements, Slabs,

Electrical poles etc.
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6. WATER PROOFING

Water proofing is done for different places of a building which are exposed

to open atmosphere. And where water is expected to fall (Rain water or water

falling from tank etc.).

Water proofing is done in two steps:

1. Screening material (concrete bed)

2. Proofing material

Screening material:

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid

over cc bed already laid or Rcc roof slab in

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the

top surface to the required

Smoothness, slopes and thread lining including cost of all material like cement,

metal, sand and water etc. 

Proofing material:

The ratio of proofing material is 1:3.
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7. BRICK WORK (AT OTS)

Cement bed is laid at the bottom after water is sprinkled. The bed is checked

for the same level from the slab. The bricks are kept side by side with spacing not

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and

together. The bricks should be at the same height and also in the straight line

without any deviation.
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8. STAIR CASE

Stairs are an essential part of many construction projects, from decks to

made of just three main parts: stringers, treads, and risers. Stringers are diagonal
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2x12s that support people's weight as they walk up the stairs. Treads are the top

baseboards onto which you step, and risers are placed perpendicularly under each

into place.

Making the Preliminary Measurements

1. Measure the height of the area where you will install the stairs. This is

area where the stairs begin, be sure to account for this gap in your

measurement.

For example, if you are building stairs to go up to a deck, and you

measure 3 feet (0.91 m) from the ground to the top of the deck, then

this is the total rise.

If you want the stairs to stop 3 inches (7.6 cm) from the top of the

deck, however, count the total rise as 2.75 feet (0.84 m).

2. Divide the total rise by the typical rise per step. This will give you the

total number of steps on your stairs. The typical rise per step is about 7

inches (17.8 cm), but you'll probably use a slightly different height for the

actual rise.

For example, if your total rise is 95 inches (241 cm), divide it by 7

inches to get 13.53. Round down to get the number of steps.

3. Divide the total rise by the number of steps to get the actual rise per

step. Remember this will probably be slightly different than the typical rise

height. Finding the actual rise per step will ensure that your steps are all

same height, no matter what your overall rise is.

To continue with the same example, divide 95 inches (241cm) by 13

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step
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will rise 7 and 5/16 inches.

Plasting and finishing

The sand of which is sieved by using 1.18mm sieve is used for finishing.

After lowering the bricks the cement bed is laid and cement water is poured to

make the surface soft and get good appearance.

Finishing of scudding

The gap between the wall and the stone is filled with the cement and sand

mixed with water. If this is not done there may be a loose appearance in the stone

and it may leave the wall.
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Wall Finishing

1. Putty  ( 2 coats ) 

2. Prime ( 1 coats )

3. Paint  ( 2 coats )

1. Putty Applying

The wall is cleaned with sand paper to free the wall from loose sand or

cement particles and other contaminants. No putty is mixed with water in required

ratio and it is applied to the wall. Then it is left for 24hrs to dry.

Then this is again rubbed with sand paper and it is made as an even surface

without any ups & downs. Then the second coat of putty is applied. After this coat

is dry primer is applied to cover any other ups & downs. Now, paint is applied

2coats to get a greater appearance. The thickness of putty is not greater than 2-

5mm. If any cracks then putty is not applied there.

 

 

Sump Tank: The reinforcement of the sump tank is as below
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ABSTRACT 

 
In this project,  I have worked for Arunasree Infra Developers Fish 

Research centre

Markings for office Building, Quantity Estimation of concrete for columns and Beams. 

Checked Slope for  pipe lines, Dimensions of all structural elements , calculation of  no: 

of stirrups, spacying of Stirrups, Leveling of Ground, Observed manufacturing of 

synthetic Tanks using Geo synthetic materials at site.  The project aim is to construct a  

Fish Research centre for  Growel feeds pvt Ltd. 
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Leveling 
Leveling is a branch of surveying in civil engineering to measure levels of different points with 

respect to a fixed point such as elevation of a building, height of one point from ground etc. 
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Types of Leveling in Surveying 

1. Direct leveling 

2. Trigonometric leveling 

3. Barometric leveling 

4. Stadia leveling 

Direct Leveling 
It is the most commonly used method of leveling. In this method, measurements are observed 
directly from leveling instrument. 

Based on the observation points and instrument positions direct leveling is divided into different 
types as follows: 

 Simple leveling 

 Differential leveling 

 Fly leveling 

 Profile leveling 

 Precise leveling 

 Reciprocal leveling 
Simple Leveling 
It is a simple and basic form of leveling in which the leveling instrument is placed between the 
points which elevation is to be find. Leveling rods are placed at that points and sighted them 
through leveling instrument. It is performed only when the points are nearer to each other 

without any obstacles. 

 



 
Differential Leveling 
Differential leveling is performed when the distance between two points is more. In this process, 
number of inter stations are located and instrument is shifted to each station and observed the 

elevation of inter station points. Finally difference between original two points is determined. 

 

 

Fly Leveling 
Fly leveling is conducted when the benchmark is very far from the work station. In such case, a 
temporary bench mark is located at the work station which is located based on the original 

benchmark. Even it is not highly precise it is used for determining approximate level. 

 

 

 

 

 

 

 

 



Profile Leveling 
Profile leveling is generally adopted to find elevation of points along a line such as for road, rails 
or rivers etc. In this case, readings of intermediate stations are taken and reduced level of each 
station is found. From this cross section of the alignment is drawn. 

 

 

 

Precise Leveling 
Precise leveling is similar to differential leveling but in this case higher precise is wanted. To 
achieve high precise, serious observation procedure is performed. The accuracy of 1 mm per 1 
km is achieved. 

Reciprocal Leveling 
When it is not possible to locate the leveling instrument in between the inter visible points, 
reciprocal leveling is performed. This case appears in case of ponds or rivers etc. in case of 
reciprocal leveling, instrument is set nearer to 1st station and sighted towards 2nd station. 
 
 
 

 

 
 
 



 
 
 
Trigonometric Leveling 
The process of leveling in which the elevation of point or the difference between points is 
measured from the observed horizontal distances and vertical angles in the field is called 

trigonometric leveling. 

 

In this method, trigonometric relations are used to find the elevation of a point from angle and 

horizontal distance so, it is called as trigonometric leveling. It is also called as indirect leveling. 

Barometric Leveling 
Barometer is an instrument used to measure atmosphere at any altitude. So, in this method of 
leveling, atmospheric pressure at two different points is observed, based on which the vertical 
difference between two points is determined. It is a rough estimation and used rarely. 

 

 
 



Stadia Leveling 
 
 
 

 

 

 

It is a modified form of trigonometric leveling in which Tacheometer principle is used to 
determine the elevation of point. In this case the line of sight is inclined from the horizontal. It is 
more accurate and suitable for surveying in hilly terrains. 

 

 

 

 

 

 

 



MARKINGS 

 

Marking a simple outline of the building's foundation on the ground; Placing "batter boards" 

around the foundation outline and marking the position of inside walls, doors, and windows on 

the boards. The tools shown on this page are needed to set out a building so that it will be level, 

square, and accurately measured. 

 

 

    

 

 

 

 



DETAILED PLAN 

 

 

 

 

 

 



BORING METHODS OF EXPLORATION 

The boring methods are used for exploration at greater depths where direct methods fail. These 
provide both disturbed as well as undisturbed samples depending upon the method of boring. In 
selecting the boring method for a particular job, consideration should be made for the following: 

 The materials to be encountered and the relative efficiency of the various boring methods in 
such materials 

 The available facility and accuracy with which changes in the soil and ground water 
conditions can be determined 

 Possible disturbance of the material to be sampled 

The different types of boring methods are: 

1. Displacement boring 
2. Wash boring 
3. Auger boring 
4. Rotary drilling 
5. Percussion drilling 
6. Continuous sampling 

1. DISPLACEMENT BORING 

It is combined method of sampling & boring operation. Closed bottom sampler, slit cup, or piston 
type is forced in to the ground up to the desired depth. Then the sampler is detached from soil 
below it, by rotating the piston, & finally the piston is released or withdrawn. The sampler is then 
again forced further down & sample is taken. After withdrawal of sampler & removal of sample 
from sampler, the sampler is kept in closed condition & again used for another depth. 

Features 

 Simple and economic method if excessive caving does not occur. Therefore not suitable for 
loose sand. 

 Major changes of soil character can be detected by means of penetration resistance. 
 These are 25mm to 75mm holes. 
 It requires fairly continuous sampling in stiff and dense soil, either to protect the sampler from 

damage or to avoid objectionably heavy construction pit. 

2. WASH BORING 

It is a popular method due to the use of limited equipments. The advantage of this is the use of 
inexpensive and easily portable handling and drilling equipments. Here first an open hole is formed 
on the ground so that the soil sampling or rock drilling operation can be done below the hole. The 
hole is advanced by chopping and twisting action of the light bit. Cutting is done by forced water 
and water jet under pressure through the rods operated inside the hole. 

water using horizontal lever arrangement and by the process of suction and application of pressure, 



soil slurry comes out of the tube and pipe goes down. This can be done upto a depth of 8m 10m 
(excluding the depth of hole already formed beforehand). 

Just by noting the change of colour of soil coming out with the change of soil character can be 
identified by any experienced person. It gives completely disturbed sample and is not suitable for 
very soft soil, fine to medium grained cohesionless soil and in cemented soil. 

 

 

Wash Boring 

 

3. AUGER BORING 

This method is fast and economical, using simple, light, flexible and inexpensive instruments for 
large to small holes. It is very suitable for soft to stiff cohesive soils and also can be used to 
determine ground water table. Soil removed by this is disturbed but it is better than wash boring, 
percussion or rotary drilling. 

This method of boring is not suitable for very hard or cemented soils, very soft soils, as then the 
flow into the hole can occur. This method is also not suitable for fully saturated cohesionless soil.  



 

 

Auger 

4. ROTARY DRILLING

Rotary drilling method of boring is useful in case of highly resistant strata. It is related to finding 
out the rock strata and also to access the quality of rocks from cracks, fissures and joints. It can 
conveniently be used in sands and silts also. Here, the bore holes are advanced in depth by rotary 
percussion method which is similar to wash boring technique. A heavy string of the drill rod is 
used for choking action. The broken rock or soil fragments are removed by circulating water or 
drilling mud pumped through the drill rods and bit up through the bore hole from which it is 
collected in a settling tank for recirculation. If the depth is small and the soil stable, water alone 
can be used. However, drilling fluids are useful as they serve to stabilize the bore hole. 

Drilling mud is slurry of bentonite in water. The drilling fluid causes stabilizing effect to the bore 
hole partly due to higher specific gravity as compared with water and partly due to formation of 
mud cake on the sides of the hole. As the stabilizing effect is imparted by these drilling fluids no 
casing is required if drilling fluid is used. 

This method is suitable for boring holes of diameter 10cm, or more preferably 15 to20cm in most 
of the rocks. It is uneconomical for holes less than 10cm diameter. The depth of various strata can 
be detected by inspection of cuttings. 



 

Rotary Drilling System 

 

5. PERCUSSION DRILLING 

In case of hard soils or soft rock, auger boring or wash boring cannot be employed. For such strata, 
percussion drilling is usually adopted. Here advancement of hole is done by alternatively lifting 
and dropping a heavy drilling bit which is attached to the lower end of the drilling bit which is 
attached to the cable. 

Addition of sand increases the cutting action of the drilling bit in clays. Whereas, when coarse 
cohesionless soil is encountered, clay might have to be added to increase the carrying capacity of 
slurry. 

After the carrying capacity of the soil is reached, churn bit is removed and the slurry is removed 
using bailers and sand pumps. Change in soil character is identified by the composition of the 
outgoing slurry. 



 

Percussion Drilling 

The stroke of bit varies according to the ground condition. Generally, it is 45-100cm in depth 
with rate of 35-60 drops/min. 

It is not economical for hole of diameter less than 10cm. It can be used in most of the soils and 
rocks and can drill any material. 

One main disadvantage of this process is that the material at the bottom of the hole is disturbed by 
heavy blows of the chisel and hence it is not possible to get good quality undisturbed samples. It 
cannot detect thin strata as well. 

 

6. CONTINUOUS SAMPLING 

The sampling operation advances the borehole and the boring is accomplished entirely by taking 
samples continuously. The casing is used to prevent the caving in soils. It provides more reliable 
and detail information on soil condition than the other methods. Therefore it is used extensively in 
detailed and special foundation exploration for important structures. 

It is slower method and more expensive than intermittent sampling. When modern rotary drilling 
rigs or power driven augers are not available, continuous sampling may be used to advantage for 
advancing larger diameter borings in stiff and tough strata of clay and mixed soil. 

In the Boston district, corps of Engineers has made faster progress and reduced cost by use of 
continuous sampling in advancing 3-inch diameter borings through compact gravelly glacial till, 
which is difficult to penetrate by any boring method. 

 

 

 



Pile foundation 

Pile foundation, a kind of deep foundation, is actually a slender column or long cylinder made of 

materials such as concrete or steel which are used to support the structure and transfer the load at 

desired depth either by end bearing or skin friction. 

They are formed by long, slender, columnar elements typically made from steel or reinforced 

concrete, or sometimes timber. A foundation is described as 'piled' when its depth is more than 

three times its breadth.  

 

 

Bore hole for Pile Foundation 

 

 

 

 

 



Construction of fish tank 

First 10mm pcc is laid on ground level                   

Ring beam is laid above pcc of dimensions 30X30cm  

Brick masanory  work is done above ring beam upto required height . 

Brace beam is constructed at centre of tank above brick masonry. 

Brick work is done above Brace Beam upto required height based on capacity. 

By adding water proofing liquid plastering work is done.

 

 



Importance of Drain in tanks 

Proper storage of chemicals involves the ability to completely drain storage tanks of all contained 
chemicals as part of a regular cleaning routine. 

Sometimes, however, draining the tank is easier said than done. Space constraints, incorrect fitting 
placement, or dealing with hazardous chemicals can all create chemical evacuation challenges. 

why full tank drainage is important and how having a full tank drain system can reduce 
maintenance time and headaches. 

1. Minimizing Residual Chemicals in Tanks 

When a tank is not fully drained, remnants of older chemicals are left behind. These residual 
chemicals, like built-up salts, metals, etc. , can compromise the quality of the new batch of 
chemicals. 

Full tank drainage allows for all chemicals to be evacuated from the tank. This effectively 
eliminates residual chemicals and helps maintain chemical purity.  

 

 

 

 



 

In most cases, chemical tanks should be regularly cleaned. Without a proper full drain system, 
plant employees may need to enter a tank and incur the risk of coming in contact with or inhaling 
hazardous chemicals in the confined space. This is particularly dangerous when you are storing 
harmful chemicals, such as hydrochloric acid. 

A full tank drain system minimizes this risk as employees no longer have to enter the tank to 
remove chemicals and cleaning can be conducted via a pressure washer or high power hose from 
a safe location. 

 

 

When certain chemicals, such as sodium hypochlorite, are stored in a tank, over time, salts and 
metals that are in the chemical will fall out of the chemical to the bottom of the tank and collect 

with the salts and heavy metals which can create free radicals. These free radicals attack the interior 
surface of the tank, which can cause damage and compromise the integrity of your chemical 
storage system over time.  

A full tank drain allows these salts and metals to exit the tank during normal operations without 
getting caught in the chemical feed system. 

 

 



4.  

side-manways or fittings in order to drain chemicals creates opportunity for structural damage, 
specially in a linear polyethylene tank. The potential of deterioration of gaskets and leaking 
fittings increases. 

Building a tank with full drain from the start is ideal. The ideal full drain fitting is one that is 
molded as part of the tank and does not have any metallic inserts as part of the fitting. This type of 
full drain system is part of a monolithic, homogenous tank, with no seams or welded areas. 

 

 

 

 

 

 

 

 

 

 

 

 



PROGRESS MONITORING 

 At the time of  joining as a intern in the site ,already  Ring Beams for tanks and some synthetic 

tanks are completed. In the duration of the internship ,over 6 tanks are constructed . And  I had 

calculated the quantity concrete, quantity of steel.  

The one month internship I have done the work on quantity estimation and inspecting the tanks in 

the site i.e.; checking the steel  spacing and position  as per the paln and measurements of shuttering 

is  placed to foundation is correct or wrong, size of the cover blocks are placed and  checked for  

any leakage while pumping the concrete . These are the works done by me at the site over one 

month of internship. 
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ABSTRACT 

 

 As a part of industrial training in Rashtriya Ispat Nigam Limited (RINL), various 
ongoing civil engineering works regarding repair and construction of pavements, concrete 
structures and various functions of units in steel plant were observed. 

  During the internship period in steel plant, construction techniques that are 
implemented by CED for repair and construction of pavements for transport in RINL were 
studied. 

  The transport facilities for transportation of raw materials and output products in the 
steel plant were studied. 
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                                                          CHAPTER-1 

INTRODUCTION 

 

  Rashtriya Ispat Nigam Limited  (RINL) is the corporate entity of Visakhapatnam Steel 

Plant. Visakhapatnam Steel Plant (VSP), the first coastal based Steel Plant of India is located, 

26 Km south west of city of destiny i.e. Visakhapatnam. Bestowed with modern technologies, 

VSP has an installed capacity of 3Million Tonnes per annum of liquid steel and 2.656 Million 

Tonnes of saleable steel. At VSP there is emphases total automation, seamless integration and 

efficient up gradation, which result in wide range of long and structural products to meet 

stringent demands of discerning customers within India and abroad. VSP has become the first 

integrated Steel Plant in the country to be certified to all the three international standards for 

quality (ISO-9001), for Environment Management (ISO- 14001) &for Occupational Health 

&Safety (OHSAS~18001). The certificate covers quality, systems, of all, operational, 

maintenance, service units besides Purchase systems, Training and Marketing functions 

spreading over 4 regional marketing utilities, 2.0 branch offices and 22 stock yards located all 

over the country.  

 

  Civil Engineering Department (CED) was formed in the year 1990 to cater the needs 

of maintenance works pertaining to civil jobs when operation/process started unit-wise after 

taken over from construction. The activity of the department has fully geared up in 1991 when 

-oriented department 

and caters the needs of all the unit / shops in the plant pertaining to civil works. Presently the 

CED of

-Executives. DGM (Civil) is the Head of the Department (HOD). 

 

  Transportation agencies and the road building industry have traditionally designed and 
constructed two pavement types, flexible and rigid.  The selection of which type to use is often 
based on a pavement type selection process to decide the best pavement alternative for a 
particular project.  This process helps pavement engineers determine the most cost-effective 
pavement type capable of supporting anticipated traffic under existing environmental 
conditions and providing safety and driving comfort to the traveling public.    

  Composite pavement systems have shown good potential for becoming a cost-effective 
pavement alternative for high volume roadways.  There are several types of composite 
pavement structures; however, in this study, a composite structure is defined as a multi-layer 
structure where there is a flexible layer (top-most layer) over a rigid layer. 
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  The raw material that is imported from various places has to be transported to different 
production units in steel plant. The biproducts are to be transferred to various mill for casting 
which are at long distance from manufacturing unit. The output product is transported and 
exported either by railways or roadways. To resist the heavy loads transferred from such 
vehicles the pavements are designed for longer life span and hence a primitive measures are 
taken while laying a pavements.  
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CHAPTER 2 

PAVEMENT 
 

 Pavement or Road is an open, generally public way for the passage of vehicles, people, 
and animals. 

  Pavement is finished with a hard smooth surface. It helped make them durable and able 
to withstand traffic and the environment. They have a life span of between 20 - 30 years 

Road pavement deteriorate over time due to 

 1) The impact of traffic, particularly heavy vehicles 

 2) Environmental factors such as weather, pollution. 

The main purpose of pavement is many people rely on paved roads themselves and their 
products rapidly and reliably 

2.1 TYPES OF PAVEMENTS 

2.1.1 FLEXIBLE PAVEMENTS : 

  Flexible pavements are those, which on the whole have low or negligible flexural 
strength and are flexible in their structural action under the loads. The flexible pavement layers 
reflect the deformation of the lower layers on to the surface of the layer. Thus, if the lower 
layer of the pavement or soil sub-grade is undulated, the flexible pavement surface also gets 
undulated. A typical flexible pavement consists of four components:  

1) soil sub-grade       2) sub base course  

3) base course        4) surface course 

 

Fig 1: Flexible Pavement 
 
2.1.2 RIGID PAVEMENTS : 

  Rigid pavements are those which possess noteworthy flexural strength or flexural 
rigidity. The stresses are not transferred from grain to grain to the lower layers as in the case 
of flexible pavement layers. The rigid pavements are made of Portland cement concrete- either 
plain, reinforced or pre-stressed concrete. The cement concrete pavement slab can very well 
serve as wearing surface as well as effective base course. Therefore, usually the rigid pavement 
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structure consists of cement concrete slab, below which a granular base or sub base course may 
be provided. 

 
Fig 2: Rigid Pavement 

 

2.1.3 COMPOSITE PAVEMENT : 

  There are two types in composite pavements. There are 1) surface course is bituminous 
and base/sub base is rigid, 2) surface course is rigid and base/sub base is bituminous. Usually 
these types of pavements are used for laying highways and express highways etc. 

 
Fig 3: Composite Pavement 

2.1.4 SEMI RIGID PAVEMENTS : 

  When bounded materials like the pozzolanic concrete (lime fly ash aggregate mix), 
lean cement concrete or soil cement are used in the base course or sub base course layer, the 
pavement layer as considerably higher flexural strength then the common flexible pavement 
layers. Therefore, when this intermediate class of materials are used in the base or sub base 
course layer of the pavements, they are called semi rigid pavements. This third category of 
semi rigid pavements are either designed as flexible pavements with some correction factors to 
find the thickness requirements base on experience, or by using a new design approach. These 
semi rigid pavement materials have low resistant to impact and abrasion and therefore are 
usually provided with flexible pavement surface course. 
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Fig 4: Semi Rigid Pavement 
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CHAPTER-3 

FLEXIBLE PAVEMENT 

 
  Flexible pavements are those, which on the whole have low or negligible flexural 
strength and are flexible in their structural action under the loads. The flexible pavement layers 
reflect the deformation of the lower layers on to the surface of the layer. Thus, if the lower 
layer of the pavement or soil sub-grade is undulated, the flexible pavement surface also gets 
undulated A typical flexible pavement consists of four components: 

 1) soil sub-grade  

2) sub base course  

3) base course  

4) surface course 

 
 

 

Fig 5: Cross Section of Flexible Pavement 
 
 
3.1 SUB-GRADE : 

  Sub-grade is the native material underneath the constructed road. It is also called 
"formation level". The term can also refer to imported material that has been used to build an 
embankment. Sub-grades are usually compacted before the construction of road, and are 
sometimes stabilized by the addition of asphalt, lime, Portland cement or other modifier. The 
sub-grade is the foundation of the pavement on which sub-base is laid. The load bearing 
strength of subgrade is measured by California Bearing Ratio (CBR) test. 
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Fig 6: Sub-Grade 

 

3.2 SUB-BASE : 

  Sub-base is the layer of aggregate material laid on the subgrade, on which the base 
course layer is located. It may be omitted when there will be only foot traffic on the pavement, 
but it is necessary for surfaces used by vehicles. Sub-base is often the main load-bearing layer 
of  the pavement. Its role is to spread the load evenly over the subgrade. The materials used 
may be unbound granular, or cement-bound. The quality of sub-base is very important for the 
useful life of the road and can outlive the life of the surface, which can be scrapped off and 
after checking that the still in good condition, a new layer can be applied. Unbound granular 
materials are usually crushed stone, crushed slag or concrete or slate. 

 

 
 

Fig 7: Granular Sub-Base 

3.3 BASE COURSE : 

  A base course consists of layer or layers of material placed between the top of the sub-
base and the surface course of pavement to provide economical, homogeneous and stable 
support. Base courses are subjected to severe loading, and thus the materials must be durable 
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enough support and transmit these loads to the underlying roadway components. Before any 
base course the sub-base must be constructed according to the current Standard Specifications. 

 

 
 

Fig 8: Base Course 

 
  As mentioned previously, the riding surface of the completed pavement affected by 
irregularities in either sub-base or the surface of the base course, therefore necessary for the 
Inspector to ensure that the contractor conscientious carrying out this phase of the work. The 
contractor is responsible for draining and protecting the sub-base. No base material should be 
placed on a sofa, loose, or frozen sub-base. 
 
 
3.4 SURFACE COURSE : 

  The wearing course is the upper layer in roadway, airfield and dockyard construction. 
The term 'surface course is sometimes used, however this term is slightly different as it can be 
used to describe very thin surface layers such as chip seal. In flexible pavements, the upper 
layer consists of asphalt concrete, that is a construction aggregate with a bituminous binder. 
The wearing course is typically placed on the binder course which is then laid on the base 
course, which is normally placed on the sub-base, which rests on the sub-grade. There are 
various different types of flexible pavement wearing course, suitable for different situations 
Stone Mastic asphalt is a type of flexible pavement wearing course which is typically used for 
heavily trafficked roads. 
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Fig 9: Surface Course 
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CHAPTER 4 

MATERIALS 

   Pavement Material Asphalt and concrete are the most common paving materials found 
in the developed landscape. However, there are other strong, durable pavements that can add 
variety to the built landscape and help reduce pavement's imperviousness. The following is a 
review of selected paving materials. 

4.1  BITUMEN : 

  Bituminous concrete or asphalt is composed of aggregates bound together with asphalt 
cement. The aggregate is heated and mixed with hot (275oF) asphalt then taken to the 
construction site where it is placed, as a wearing surface, over a base course. The asphalt is laid 
by hand and paving machine, then rolled to force the mixture to firmly set. It is then allowed 
to cool, typical asphalt pavement has a life expectancy of 20 years before it needs resurfacing. 
Asphalt pavement is composed of the following two layers, the wearing course and the base 
course. 

  The Wearing Course transfers and distributes traffic loads to the base course. The 
wearing course is actually composed of two layers, a 1-1/4" to 1-1/2" surface layer and a 3* 
bonding layer. The bonding course penetrates voids in the sub base and binds the wearing 
course to the sub base aggregate. 

 
 

Fig 10: Bitumen 

4.2  AGGREGATES : 

  Aggregate is a durable paving surface that is available in either natural or synthetic 
form. Natural paving stone is graded based on its hardness. porosity and abrasion resistance. It 
is available either in cut or uncut form in various degrees of smoothness. 
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  Examples of uncut or rubble stone, are broken quarry rock and river stone available in 
evening degrees of smoothness. Crushed stone of various sizes and hardness is used as sub-
base for other surface material, surface pavement or ground cover. When mixed with asphalt 
or concrete, crushed stone or aggregate is used in the wearing and base course of roads, driver 
parking lots and sidewalks. Larger stones are mixed with asphalt or concrete when a rougher 
or more porous surface is desired. 

 

 
 

Fig 11: Aggregate 

 

4.3  EARTH  MATERIALS : 

  Earth materials used for paving include gravel, soil, granular products, and turf. The 
volume of earth materials is determined by its state in the earth moving process. For example 
a cubic yard of gravel as it lies in its natural, undisturbed state usually swell to 1.25 cubic yards 
after it has been disturbed by excavation. The same quantity of gravel decreases in volume to 
about 90 cubic yards after it has been compacted by machinery on site. 

 

Fig 12: Earth material 
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CHAPTER-5 

COMPOSITE PAVEMENT CONSTRUCTION STEPS 

  There is a step by step procedure for construction of composite pavements. We must 
follow the step wise procedure for road construction. 

 
5.1  SOIL EXCAVATION : 

  The first step is to remove vegetation. This begins with undergrowth. After the 
undergrowth is cleared away, only large vegetation, such as trees and shrubs, is left to be 
cleared. Clearing the undergrowth first creates a safer, easier space to do the labour or tree 
removal. Tree cutting can be very dangerous and requires skill and expertise. The trees are cut 
to leave tall stumps that are easier to remove. We remove the stumps using machinery, then 
focus on removing the roots. It's especially important to remove stumps and roots, as the 
decaying woody material can cause cracks in concrete structures built on the site. We also 
remove large stones and dig out animal burrows and fill them with clay. Vegetation within a 
surrounding designated workspace area should be cleared. Any trees and shrubs within at least 
30 feet of the construction site should also be cleared. 

   

 
 

Fig 13: Excavation of Soil 

  Surface soil has a high concentration of roots and other decaying materials. This makes 
surface soil an unstable foundation for building upon. The area to be cleared is designated, and 
then the surface soil is loosened, removed, and transported. The topsoil may be able to be used 
elsewhere; otherwise it is transported to where it can be of use. We grade the new surface of 
the soil and prepare it for foundation building and the application of concrete or asphalt. 

 

5.2  GENERAL EQUIPMENT CONSIDERATION : 
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  The method and equipment used in road construction is an important economic factor 
and design factor in road location and subsequent design. A road to be built by an operator 
whose only equipment is a bulldozer requires a different design than a road to be built by a 
contractor equipped with hydraulic excavator, scrapers, and bulldozer etc., are common road 
construction equipment and their suitability for the different phases of road construction. A 
bulldozer can be used in all phases of road construction from excitation and drainage 
installation to final grading. The front end loader performs well in soft material. Front end log 
loaders can be fitted with a bucket extending their usefulness under the correct conditions. 

 
5.3  PREPARING THE SUB-GRADE : 

  The overall strength and performance of a pavement is dependent not only upon its 
design (including both mix design and structural design) but also on the load-bearing capacity 
of the sub-grade soil. Thus, anything that can be done to increase the load bearing capacity of 
the sub-grade soil will most likely improve the pavement load-bearing capacity and thus, 
pavement strength and performance.  

 
 

Fig 14: Sub Grade 
  Additionally, greater sub-grade structural capacity can result in thinner (but not 
excessively thin) and more economical pavement structures. Finally, the finished sub-grade 
should meet elevations, grades and slopes specified in the contract plans.  

 
 
5.4  PREPARING  SUB-BASE AND BASE COURSE: 

  In this layer usually aggregates are used for filling. The thickness of this layer is given 
by the design. Based upon the sub-grade strength we can place sub-base or we can directly go 
to base course. In this layer aggregate or combination of aggregate and dust or aggregate and 
cement is used. A leveler is used which consists of a sensor helps to level the base course. 
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Fig 15: Base Course 

 

 

Fig 16: Concrete Base 

 

5.5  TACK  COATS : 
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  A tack coat is a thin bituminous liquid asphalt, emulsion or cutback coating applied 
between  HMA  pavement lifts to promote bonding. Adequate bonding between constructions 
lifts and especially between the existing road surface and an overlay is critical in order for the 
completed pavement structure to behave as a single unit and provide adequate strength.  

  If adjacent layers do not bond to one another they essentially behave as multiple 
independent thin layers - none of which are designed to accommodate the anticipated traffic-
imposed bending stresses. Inadequate bonding between layers can result in delamination 
(debonding) followed by longitudinal wheel path cracking, fatigue cracking, potholes, and 
other distresses such as rutting that greatly reduce pavement life. 

 
5.6 PREPARATION AND PLACING PRE-MIX : 

  The premix is prepared in a hot mix plant of a required capacity with the desired quality 
control. The bitumen may be heated upto 150-177 deg C and the aggregate temperature should 
not differ by over 14o C from the binder temperature. The hot mixed material is collected from 
the mixture by the transporters, carried to the location is spread by a mechanical paver at a 
temperature of 121 to 163 deg C.  

  The camber and the thickness of the layer are accurately verified. The control of the 
temperatures during the mixing and the compaction are of great significance in the strength of 
the resulting pavement structure. 

 
5.7 ROLLING: 

   A mix after it is placed on the base course is thoroughly compacted by rolling at a 
speed not more than 5 Km per hour.  

  The initial or break down rolling is done by 8 to 12 tones roller and the intermediate 
rolling is done with a fixed wheel pneumatic roller of 15 to 30 tones having a tyre pressure of 
7kg per sq.cm the wheels of the roller are kept damp with water. 

  The number of passes required depends on the thickness of the layer. In warm weather 
rolling on the next day, helps to increase the density if the initial rolling was not adequate. The 
final rolling or finishing is done by 8 to 10 tone and static roller. 
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Fig 17: Static Roller 

 
5.8 QUALITY CONTROL OF BITUMINOUS CONSTRUCTION: 

  The routine checks are carried out at site to ensure the quality of the pavement mixture 
and the pavement surface Periodical checks are made for 

 Aggregate grading 

 Grade of bitumen 

 Temperature of aggregate 

 Temperature of paving mix during mixing and compaction 

  At least one sample for every 100 tones of the mix discharged by the hot mix plant is 
collected and tested for above requirements. Marshall tests are also conducted. For every 100 
sq.m of the compacted surface, one test of the field density is conducted to check whether it is 
at least 95% of the density obtained in the laboratory. The variation in the thickness allowed is 
6mm per 4.5m length of construction. 

 
5.9 FINISHED SURFACE: 

  The AC sure should be checked by a 3.0 m straight edge. The longitudinal undulations 
should not exceed 8 mm and the number of undulations higher thin 6 mm had not exceed 10 in 
a length of 300 m. The cross-traffic profile should not have undulations exceeding 4 mm. 
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Fig 18: Finished Surface 

5.10 OPEN TO TRAFFIC: 

  Road is open to traffic as soon as bitumen gets cooled to its surrounding temperature. 

 

 

Fig 19: Open To Traffic 
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CHAPTER-6 

THICKNESS OF PAVEMENT 

 
  The composite pavement is a combination of different layers which includes sub grade, 
granular sub-base, base coarse and bituminous concrete. The total thickness of the pavement is 
575mm. 

Sub-Grade: 

   In this total thickness of sub-grade is of 150mm thick. In this layer soil is filled and 
compaction is done by using rollers. The compaction is done till the desired strength is reached. 

Granular Sub-base: 

   The next layer is granular sub-base which is of 125mm thick. In this layer aggregates 
are used. The aggregate base is laid by spreading the material in thin layers und compacting 
each layer by rollers. Aggregates used in granular base and sub base applications generally 
consist of sand and gravel, crushed stone or quarry rock. 

Base course: 
 
  The next layer is base course  which is of 250mm thick. In this layer a hard concrete 
slab is laid.  

Tack Coat: 

  After this layer a tack coat is laid for rapid settling. This tack coat is nothing but a 
bituminous liquid. This is laid by using tankers. This is like watering the granular sub-base. 

Bituminous Concrete:  

  The last and the top most layer of the flexible pavement is bituminous concrete It is 
the mix of hot bitumen and aggregate less than or equal to 10mm.  

  As every layer is important in flexible pavement, they are to be designed very carefully 
by following the design standards and to load which it has to withstand. 

 
 
 
 
 
 
 

Table 1: Thickness of Pavement 
 
 

S.NO LAYER THICKNESS(mm) 

1 Sub Grade 150 
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2 Granular sub base 125 

3 Base coarse 250 

4 Bitumen concrete 50 

Total Thickness of Pavement 575 
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CHAPTER-7 
 

CONCLUSION 
 
  The techniques for the pavement construction in steel plant were studied during 
internship period. Laying of composite pavement and bitumen pavements were carried out and 
the various ongoing repair and maintenance works were also observed. 
 
  The production control and individual units functioning and various CED works were 
observed. As a part of internship, the composite pavement analysis and construction is done 
with a pavement thickness of 575 mm, where the hard concrete slab is surfaced with a thin 
layer of bitumen. 
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ABSTRACT 

 

As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion ofthe Engineering degree from Gudlavalleru Engineering 

College,underwent an industrial training at the Larsen and Toubro 

Construction building and factories, Construction of G+3 EWS buildings at 

Vuyyuru, Internship for 6 weeks during  May 6 - June 10. The report consists of brief 

study and description of materials, method of technology, equipments, procedures and 

testing used at the site for construction.  

The report contains three chapters in which I try to explain my 6 weeks experience in 

the hosting company. The content of all chapters is broadly explained and it is 

constructed from the practical basis of the site works ended all weeks. 

In the opening chapter,I give details to the company background including its mission. 

So,it is give details of the company in terms of reader can easily know and access the 

company. 

The second and third chapters are the most hunted chapters which explains my overall 

internship familiarity in the last successive weeks. These chapters is the main chapters 

and I record on it the overall work I have been executing. 
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DEPARTMENT 

 

DATE 

 

DURATION PROGRESS 

SAFETY 

 

7/05/2019 - 

14/05/2019 

 

1 Week 

 

 In L&T there is EHS department which stands 

for Environment health and safety. It has 

ensured every measure to keep their 

employees and the working staff safe. 

 Every new working staff here are given safety 

hour video which demonstrates each and 

every safety measures, risks and prevention 

steps to be taken at every stage of 

construction, 

 Before hiring any new worker there is a 

procedure for first filling a form which 

Indicates every detail about the person starting 

from his name and other personal details. 

 There is another separate column for medical 

details: 

1. In which there is a height column as               

per rules minimum height of the workmen 

should be 5 feet. 

2. Weight Should be minimum 45 Kg. 

3. Blood Pressure mustbe120/80 mm/Hg. 

4. Pulse rate must be 72/min. 

 There are several other medical parameters 

which must be certified ok from the doctor 

then only the worker will be permitted to work 

on site. 

 Some of the General EHS Rules and 

regulations : 

1. No workmen below 18 years and above 

58 years of age shall be engaged for a 

job. 
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2. Nobody is allowed to enter the site 

without wearing safety helmet. 

Chinstrap of safety helmet shall be 

always on. 

3. No one is allowed to work at or more 

than two---meter height without 

wearing full body harness and 

anchoring the lanyard of full body 

harness to firm support preferably at 

shoulder level. 

4. No one is allowed to enter into 

workplace and work at site without 

adequate foot protection (including 

female worker). 

5. Usage of eye protection equipment 

shall be ensured when workmen are 

engaged for grinding, chipping, 

welding and gas cutting. For other jobs, 

as and when site safety co-ordinator 

insists eye protection has to be 

provided. 

6. All PPEs like shoes, helmet, full body 

harness etc. shall be arranged before 

starting the job as per recommendation 

of the EHSO. 

7. Rigid barricading must be provided 

around the excavated pits, and 

barricading shall be maintained till the 

backfilling is done. Safe approach is to 

be ensured into every excavation. 

8. Adequate illumination at workplace 

shall be assured before starting the job 

at night 

9. All the dangerous moving parts of the 
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portable/fixed machinery being used 

shall be adequately guarded. 

10. Ladders being used at site shall be 

adequately secured at bottom and top. 

11. Ladder shall not be used as work 

platforms. 

12. Debris, scrap and other material to be 

cleared then and there from the work 

place and at the time of closing of work 

every day. 

13. Contractors shall ensure that all their 

workmen are following safe practices 

while travelling in the company

accommodations. 

14. Adequate firefighting equipment shall 

be made available a workplace and 

persons to be trained in fire fighting 

techniques with the co-ordination of 

EHSO. 

15. All the unsafe conditions, unsafe act 

identified by the contractors, reported 

by site supervisor and / or safety 

personnel to be corrected on priority 

basis. 

16. No children will be allowed to enter the 

workplace 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Quality 15/05/2019-

22/05/2019 

1 week Quality management system : 

L&T, Buildings and Factories IC has a well established 

and documented quality management policy(QMS) and 

is taking appropriate step to improve its effectiveness 

in accordance with the requirements of ISO 9001-2015 

Relevant procedures established clearly specify the 

criteria and methods for effective operation control and 

necessary resources and information to support the 

operation and monitoring of these process. 

Various IS codes for Testing Materials : 

 Concrete testing     :    IS 516 

 Plain and RCC       :    IS 456 

 Mixed design         :    IS 10262 

 Testing of Fine& 

Coarse aggregate :   IS 286 

 Testing Soil           :   IS 270 

 Specification of 

53 grade:   IS 12269 

 Steel Reinforce- 

-ment                    : IS 1786 &800 

 Ant terminates      :  IS 1363 

Testing Equipment in Quality Lab : 

Cement testing machine : 

 Normal consistency 

 Initial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 
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Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 

Self compacting concrete : 

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

In our quality department, we have learned about the 

Mixed design concept as per IS 10262 

Process of concrete production  at batching plant: 

 Production capacity of concrete : 30 m3 per 

hour. 

 This Batching plant consists of Aggregate 

hopper, Conveyor belt, Mixer, Silos, Skip 

bucket, Sensors, Control unit. 

 



[12] 
 

 

 

 

 

 

 

 

 

 

 

 

 

Water -Proofing Inspection : 

 To check waterproofing, they poured water on 

the terrace and at subsequent below level where 

water-leakage is to be monitored. They left it 

for 24-48 hours to monitor water-proofing. 

Reinforcement Formwork concrete and finishing work 

Inspection are done in this department 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Planning 23/05/2019

-

30/05/2019 

1 week  

on the Site. 

 Planning department is responsible for 

Mainating, monitoring  daily activities on the 

site starting from material quantity calculations 

from drawings to Keeping track of amount of 

bulk materials that are in coming and out-

going to the site. 

 This department is responsible for creating and 

managing client and sub-contractor billing. 

 It keeps track of all the construction activities 

like it sets goals for completion of various 

components of the ongoing construction like 

grade slab construction, 1st floor slab etc. 

 Planning department keeps track of whole cost 

control, item management of the site. 

 It is responsible for keeping record of vendor 

codes that are assigned to various contractor 

unit goods. 

 

Details of the various roles of Planning : 

 Contract Review and preparation of MSP 

schedules and draft ACE. 

 Plan for resources with inputs from site team 

leaders. 

 Co-ordinate with cluster/HQ for 

arranging resources. 

 Preparation of JCR,MIS and 

MPR. 

 Ensure timely updating of data in EIP. 

 Arranging required information to customers 

as per contract. 
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 Synchronize the activities of all teams to 

achieve the schedule. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Execution 31/05/2019-

7/06/2019 

1 week 

 
 
 

 

In this site Mivan aluminum formwork construction 

technique is used. It is a shear wall technology using 

mivan shuttering. In this system cast-In-site concrete wall 

and floor slab cast mono lithic provides the structural 

system in the one continues pour. In this method no 

columns are provided only Slab & walls are provided. 

Concreting is done by bloom placer under stiff quality 

control. It is a SSS system of construction (Safety, Speed 

and Strength). 

In shear wall technology, the duration of floor to floor 

construction is 4 to 5 days. Firstly all the reinforcement 

steel bars are tied on the whole level according to the 

drawing then we do inner shuttering and outer shuttering 

is done after that concreting work is done. After 24 hours 

of concrete work we do the de-shuttering, first wall 

shuttering work is done then slab shuttering is done. 

Pre-Construction actives : 

1. Level survey 

2. Setting out 

3. Control and correction of deviation 

4. Erect framework 

5. Erect deck formwork 

After the above activities have been completed it is 

necessary to check the following. 

1. All formwork should be cleaned and 

coated with approved realize agent. 

2. Ensure wall formwork is erected to the 

setting out lines. 

3. Check all openings are of correct 
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dimensions, not twist. 

4. Check all horizontal formwork (deck 

soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical 

and there is vertical movement in the 

prop lengths. 

6. Check wall ties, pins and wedges are all 

in position and secure. 

7. Any surplus material or items to be 

cleared from the area to be cast. 

8. Ensure working platform brackets are 

securely fastened to the concrete. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Plant and 

Machinery 

8/06/2019-

10/06/2019 

3 days P&M department takes care of all the machines that are 

being used in the construction site like: 

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc. 
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CHAPTER 1 

INTRODUCTION 

1.1 ABOUT THE ORGANIZATION 

largest construction organization. 

Many of the country's prized landmarks - its exquisite buildings, tallest 

structures, largest industrial projects, longest flyover, and highest viaducts - 

have been built by it. Leading-edge capabilities cover every discipline of 

construction: civil, mechanical, electrical and instrumentation. 

infrastructure development by executing several projects across length and breadth 

of the country and abroad. For ease of operations and better project management, 

in-depth technology and business development as well as to focus attention on 

domestic and international project execution, entire operation of L&T Construction 

is structured into four Independent Companies. 

 

1.2 LOGO 

 

 

 

 

 

 

 

 

Fig 1.1 : Logo 

 

 



19 
 

1.3 BUILDING & FACTORIES 

The Buildings & Factories Independent Company is equipped with the domain 

knowledge, requisite expertise and wide-ranging experience to undertake 

Engineering, Procurement and Construction (EPC) of all types of building and 

factorystructures. 

 Commercial Buildings &Airports 

 Residential Buildings &Factories 

1.3.1 RESIDENTIAL BUILDINGS & FACTORIES 

L&T undertakes turnkey construction of a wide range of residential buildings and 

factory structures. Projects are executed using the cutting edge technology, 

sophisticated construction equipment and project management tools for quality, 

safety and speed. 

1.3.2 FACTORIES 

L&T offers design and turnkey construction of heavy and light factories, cement & 

plants including Defence Projects using the latest construction technology, with a 

focus on Quality, Safety and Speed. The spectrum covers 

 Heavy & Light Factories (HLF) 

Automobile & Ancillary Factories, Glass plants, Food processing Factories, 

Pharmaceutical plants, Warehouses & Logistics Parks, Workshop Complexes, 

Solar thin film manufacturing units, etc. 

 Cement & Plants (C&P) 

 Cement Plants, Sugar Plants, Distillery Plants, Food Grain storage 

structures, Pulp & Paper Mills, Textile Millsetc. 

 Defence 

Construction of Manufacturing Facilities and WarehouseFacilities for defence. 
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1.4 SERVICE SPECTRUM 

 

 Pre-engineering, feasibility studies and detailed project reports. 

 Complete civil and structural construction services for all types of 

buildings, industrial and infrastructure projects. 

 Complete mechanical system engineering including fabrication and 

erection of structural steel works; manufacture, supply, erection, testing 

and commissioning of plant and equipment; heavy lift erection; high-

pressure piping; fire-fighting; HVAC and LP/ utility piping networks. 

 Electrical system design, project electrification, automation and control 

system including instrumentation for all type of industrial and telecom 

projects. 

 Design, manufacture, supply and installation of EHV 

switch yards, transmissionlines. 

1.5 QUALITY POLICY 

At L&T, Environment, Health & Safety (EHS) is given the highest priority. The 

EHS policy enunciated by the Corporate Management lays emphasis on 

Environment, Health and Safety through a structured approach and well defined 

practices. 

Systems and procedures have been established for implementing the requisites at all 

stages of construction and they are accredited to the International standards of ISO 

9001:2008, ISO 14001:2004 and OHSAS 18001:2007. 

1.6 WORK CULTURE 

Work Culture emphasizes: 

 Freedom to experiment 

 Continuous learning and training 

 Transparency 

 Quality in all aspects of work 
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 Rewards based on performance and potential 

 

1.7 TRAINING 

Human Resources Department believes that Quality is the hallmark of any 

successful venture. Quality Training and Development of Human 

Resources is realized through: Identifying training needs within the 

Organization and designing and implementing those need based training 

programs to bring about continuous up-gradation of knowledge, skills and 

employee attitudes. 

1.8 VISION  

VISION 

L&T shall be professionally managed Indian multinational committed to 

total customer satisfaction and enhancing shareholder value. L&T shall be 

an innovative entrepreneurial and empowered team constantly creating 

value and attaining global benchmarks. L&T shall foster a culture of 

caring trust and continuous learning while meeting expectations of 

employees, stakeholders and society. 
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Fig 1.1 Vision 
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CHAPTER 2 

ABOUT PROJECT  

2.1 TITTLE  

 

Propsed project APTIDCO housing Krishna- Vuyyuru 

 

area).Therefore total 13,314 EWS DUs/flats in G+3 pattern with Monolithic Concrete 

construction(Shear wall technology) with 2 years defect liability under EPC system. 

 

 EWS  : Economically Weaker Sections  

 DU         : Dwelling Units  

 APTIDCO : Andhra Pradesh Township and Infrastructure  Development     

    Corporation Limited.  

 

2.2 ESTIMATION AND CONTRACT DETAILS  

Estimated amount for the project   :  883.68 crores  

Value of work to be done as per agreement             :           767.30 crores   

Value of work to be done as per estimated  :  733.91 crores 

Period of completion     :  15 months  

Start Date according to Contract Document  : 28-February-2018|  

Actual Start Date                                                         :          09-May-2018( because   

of court stay) 

End Date of the Project according to contract 

Document      : 27-May-2019  

Expected End Date     : 31-August-2019  

2.3 SITE DETAILS  

There are total 3sites in Vuyyuru   :  

1. Near Gemini School 

2.  Gandigunta   



24 
 

3. Egnipadu   

Total 52 Housing Blocks are to be constructed in Vuyyuru Site out of which 38 in  

Gemini School Site,10 in Gandigunta and 4 in Egnipadu  

 

There are total 3 type of Housing Structure to be constructed in accordance to area  

(i) A type Blocks which is 300 sq.ft  

(ii) B type Blocks which is 365 sq.ft  

(iii) C type Blocks which is 430 sq.ft  

 

Per floor there will be 12 units so total units per block is 4. 

For total 52 blocks= 52*48=2496 units. 

2.4 TYPE OF FOUNDATION  

 Site-1     : Pile foundation 

 Site-2     : Raft foundation and 

  Lime stabilization 

 Site-3     : Raft foundation and 

         Lime stabilization 

2.5 METHOD OF TECHNOLOGY AND MATERIALS USED IN 

THE PROJECT 

 Technology    : Shear wall technology 

 Type of concrete   : Normal concrete(Sub structure) 

         Self Compacting Concrete 

         (Super structures) 

 Grade of concrete   : M30 

 Type of cement    : OPC 53-Grade 

 Coarse aggregates   : 12.5 and 20mm size   

      Zone- 2 category 

 Fine aggregates   : River sand 

 Water     : Purified water 

 Steel      : Mild steel Fe-500 

 Tiles      : Ceramic wall tiles 

       Vitrified tiles 

       Non-skip tiles 



25 
 

 

 

Fig 2.1 Site wise details 
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2.6 SPECIFICATION AS PER IS CODES 

 Thickness of Wall   : 100mm 

 Wall thickness at the lift area  : 120mm 

 Ceramic wall tiles   : 20 X 30cm 

 Vitrified tiles    : 60 X 60cm 

 Non-skip tiles    : 30 X 30 cm 

 Main door frame   : 199 X 90 cm 

 Toilet door frame   : 195.5 X 66 cm 
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CHAPTER 3 

DEPARTMENTS 

There  are five department 

1. Planning 

2. Safety 

3. Execution 

4. Quality 

5. P&M 

 

3.1 PLANNING DEPARTMENT 

responsible for Marinating, monitoring daily activities on the site starting from 

material quantity calculations from drawings to Keeping track of amount of bulk 

materials that are in coming and out-going to the site. This department is 

responsible for creating and managing client and sub-contractor billing .It keeps 

track of all the construction activities like it sets goals for completion of various 

components of the ongoing construction like grade slab construction, 1st floor slab 

etc. Planning department keeps track of whole cost control, item management of 

the site. It is responsible for keeping record of vendor codes that are assigned to 

various contractor unit goods. 

3.1.1 VARIOUS ROLES OF PLANNING DEPARTMENT 

1. Contract Review and preparation of MSP schedules and 

draft ACE.  

2.  Plan for resources with inputs from site team leaders. 

3. Co-ordinate with cluster/HQ for arranging resources. 

4. Preparation of JCR,MIS and MPR 

5. Ensure timely updating of data inEIP. 

6. Arranging required information to customers as per 

contract.  

7. Synchronize the activities of all teams to achieve 

theschedule. 
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Firstly I was told about tenders and contract 

 Tender is an invitation from the employer to the contractor to execute 

some work at specified cost in specified time. 

 The Employer floats the tender and the contractors who are interested in the 

offer, bid for the Tender (Tenders are of different types). 

 

which are technical bid and financial bid.  

 The Technical Bids will be evaluated in the presence of the representatives 

of intending bidders who will be able to clarify technical aspects of their 

bids, if any, required by the Technical Evaluation Team. 

  The financial bid is the bid price for a financial asset is the highest price 

that the buyer is willing to pay for the financial asset. 

 After the evaluation, the employer decides to allot a certain contractor the 

tender and then the tender takes the form of a Contract once it is legalized 

and finalized both by the employer as well as the contractor. 

Some form of Contracts are:  

 Lump Sum contract 

 Cost plus a fixed percentagecontract 

 Cost plus a fixed feecontract 

 Turnkeycontract 

 Labourcontract 

Secondly MPCS (Management Planning and Control System) 

 

1. Tendering System(T0-T10)  

2. Scheduling System(S0-S10)  

3. Monitoring System(M1-M3)  

4. Management Information System ( Flash Reports ROCE/EVA) 

Objectives of Scheduling System 

 To Plan Progress 

 To plan resource i.e. Manpower, Material &Machinery 

 To Budget Cost ofconstruction 

 To Budget contribution objectives of MonitoringSystem 

 To monitor project status at regularinterval 
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 To initiate corrective actions wherever necessary Schedules under 

SchedulingSystem. 

3.1.2 SCHEDULES UNDER SCHEDULING 

1. S0- Construction program : 

 It is a logical sequence of construction activities in the bar 

chart or PERT / CPM Network form. 

 Takes into the account the milestone events. 

 It is basis for other schedules (S1 to S10) 

 Forms the basis of Monthly / Weekly / Daily targets 

 Reviewed every month and updated considering corrective 

action. 

2. S1-Schedule of invoicing: 

 Provides month wise quantities of major items of  work in line 

with S0 Giving details of corresponding invoicing.   

3. S2- Schedule of Milestone: 

 

defined by the client  

4. S3-Schedule of Plant & Machinery: 

 It gives us details of all the machinery items that are needed 

for the project with in timeline. It also helps in movement of 

month. 

5. S4-Schedule of Staff Requirement:  

 It is based on organization Structure of the Site. 

 

after compiling at region/HQ it helps in planning for additions/ 

release of tuff on overall basis. 

  

6. S5-Schedule of Labour requirement: 

 

a histogram is prepared for each grade of labour to know 

abnormally high peaks, requirement should be leveled for 

practical purposes (
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also reviewed and updated every month.  

7. S6-Schedule of Material Requirement: 

 It provides month wise quantities of materials required for 

the project and it is based on S0, it is required for 

Procurement Planning , it helps to maintain optimum stock 

level; corresponding ACE provisions are included, 

materials to be procured by L&T and by clients/ Sub-

contractors are indicated separately.  

8. S7-Schedule of Specialized Agencies:  

 It lists out items of work to be done by specialist agencies 

(ie, those normally not done through direct labour) works 

like : waterproofing Insulation, False ceiling etc.  

9. S8-Schedule of  Direct cost and 

10. S9-Schedule of Indirect cost: 

 At the beginning of the project an estimate of Cost both 

direct and indirect cost is prepared., This cost estimated 

Report(JCR), cost schedules helps in cost monitoring of 

the project  

11. S10: Schedule of Liquidity  Forecast:  

 It defines cash gap which is the difference between (Cash 

inflow and outflow) 

 

Cash inflow Includes  

 Cumulative advance from clients  

 Progress payment (after recovery)  

 Release of retention by clients  

 

Cash Outflow includes  

 Remittance to site  

 Cash transaction by region /HQ (for site)  

 Less Bank Balance and less cash at site. 
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Cash at site Monitoring System Reports 

M1 : monthly Progress Report:  

It is a detailed report indicating the physical as well as financial 

updated everymonth. 

M2: Job Cost Report: 

It is a tool for monitoring actual cost vis-à-vis scheduled cost of : 

 Project as a whole 

 Major items ofwork 

 Provides information on cost at a given time 

 Provides estimated cot at end of the project 

 Helps in initiating corrective action in case of costover-run 

 Prepared and reviewed every month 

M3: Project Performance Report: 

 It is a flash report indicating status of performance parameter. 

 Forms the basis for region-wise MISreport. 

 Prepared and reviewed everymonth. 

 

Client billing 

 It is the inflow part of billing   

Subcontractor billing process  

 Firstly Sub-contractor screening is done  

 After screening  vendor code is allotted to sub-contractors.  

 Then work order is issued  

 After issuing of work order they come to site to start engaging them in 

the allotted works of their respective departments  

 At-last certification of measurement is done.  

3.1.3 SUBCONTRACTOR BILLING CYCLE 

1. SITE Preparation& Submission ofmeasurements is donebythe site 

engineer which isdone every 26th to 30th of everymonth. 

2. PlanningDept Checkingof measurements,work order amendments 



32 
 

and measurement updating is donein EIP Doneever 1st to 8thof 

themonth. 

3. Admin &Accounts Deduction creations(PF/ESI/debit etc.) which 

isdone every 2nd and 9thof themonth 

4. SSC Deduction approval Doneevery3rdto 10thof everymonth. 

5. PlanningDepartment Bill authorization orservice allocation is 

doneevery3rd to 10th of the month. 

6. SSC SJVBooking Every4thto 11th of themonth 

7. TFL/VCO Fundallocation is done every5th to 15thof the month 

8. SSC Payment disbursement is done every5th to 15thof the month 

9. Sub Contractor Submission ofPaySheets/GSTreturn Chillan 

and anyother 

compliancedocumentsisdoneevery20thto25thofthemonth. 

 

3.1.4 GOODS AND SERVICE TAX (GST) 

According to contract document 12% GST will be charged on all items of works 

but if any changes are made in the GST Structure from time to time shall 

beeffected.The contractor should produce a valid Sales Tax clearance certificate 

before payment of the final bill, otherwise payment to the contractor will be 

withheld. 
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Fig 3.1 Updating work of planning picture 
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3.2 SAFETY DEPARTMENT 

In L&T there is EHS department which stands for Environment health and safety. 

L&T has ensured every measure to keep their employees and the working staff safe. 

person coming to the site. Every where around the working area there are several 

maintain some  

 

hour video which demonstrates each and every safety measures, risks and prevention 

steps to be taken at every stage of Construction , Before hiring any new worker there 

is a procedure for first filling a form which Indicates every detail about the person 

starting from his name and other personal details to other personal details .There is 

another separate column for medical details in which there is a height column as per 

rules minimum height of the workmen should be 5 feet. Weight should be 

minimum 45 Kg, Blood Pressure must be 120/80 mm/Hg, and Pulse rate must 

be 72/min. There are several other medical parameters which must be certified ok 

from the doctor then only the worker will be permitted to work on site : Refractive 

error(Far and near vision must be 

-fit 

problems(An extra abnormal condition which leads to shivering and hence leading to 

paralytic attack) , no skin infection, no vertigo problem, no previous genetic disease 

history, no diabetes, stroke and heart disease. There is always one medical doctor 

available on the site. There is also a tie up with a near by hospital which is 

approx.2Km from thesite. 

There is ambulance servie 24*7, one ambulance is always there on the site. Every 

month there is a scheduled training for sub-contractors and their workforce key 

objectives of the training: 

1. Working at height 

2. Emergency response to any unwanted situation 

3. Fire prevention protocoltraining 

4.  Electrical safety 

5. Awareness for workmen about reinforcement drying and shifting 

6. Awareness about general safety, shuttering, de-shuttering, concreting safe 
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work equipments 

Monthly EHS performance report is prepared which has point system; point is 

awarded for each report of the incidents and deducted for any other invalid claims 

and not being able to report/rectify the hazard. There is a bench mark score for every 

one, one which highest no of points is rewarded. Below bench mark score is 

unsatisfactory. Every one above bench mark score is rewarded with trophies and 

other cash rewards also workers following safety are rewarded time to time in order 

to encourage them. 

Different types of helmets based on colours 

 Yellow  - For workers 

 White  -  Engineers 

 Blue - Supervisors 

 Frontline 

Contractors 

 Orange - Given to newly recruited workers for first 15 days during   

training period  

 Green - Safety inspector 

Eye check up camp was organized on the site with collaboration with rotary club.  

Blood Donation camp was organized  

Pep talks & Site trainings are given to workforce.  

Swatch Bharat drive was carried out by the site team  

 

     

Fig 3.2 Safety boards for pedestrian 



36 
 

 There is separate pedestrian walking area made for ease of visiting 

people coming from gate. 

 

 

 

 

 

 

 

 

 

Fig 3.2.1 Safety boards for scaffolding height 

 This is near scaffolding are which suggests visiting people must be 

aware of any object that might fall from height so one should wear 

Helmet and other PPE and must not go nearby if not necessary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.2.2 Safety practice depicting pictures 
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Fig 3.2.3 Safety Boards and equipment pictures 
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3.2.1 GENERAL EHS RULES&REGULATIONS 

 No workmen below 18 years and above 58 years of age shall be engaged 

for ajob. 

 All workmen shall be screened before engaging them on the job. Physical 

fitness of the person to certain critical jobs like working at height or other 

dangerous locations to be ensured before engaging the person on work. 

The final decision rests with the site management to reject any person on 

the ground of physicalfitness. 

 Visitorscanenterthesiteafter EHSinductionwiththevisitorpass.Heshouldbe 

provided Safety helmet & safety Shoes, also he should be accompanied 

with the responsible person of thatarea. 

 Smoking is strictly prohibited atworkplace. 

 Sub---contractors shall ensure adequate supervision at workplaces. They 

shall ensure that all persons working under them shall not create any 

hazard to self or to the co-workers. 

 Nobody is allowed to enter the site without wearing safety helmet. 

Chinstrap of safety helmet shall be alwayson. 

 No one is allowed to work at or more than two-meter height without 

wearing full body harness and anchoring the lanyard offull body harness 

to firm support preferably at shoulderlevel. 

 No one is allowed to enter into workplace and work at site without 

adequate foot protection (including femaleworker). 

 Usage of eye protection equipment shall be ensured when workmen are 

engaged for grinding, chipping, welding and gas cutting. For other jobs, 

as and when site safety co-ordinator insists eye protection has to 

beprovided. 

 All PPEs like shoes, helmet, full body harness etc. shall be arranged 

before starting the job as per recommendation of theEHSO. 

 Rigid barricading must be provided around the excavated pits, and 

barricading shall be maintained till the backfilling is done. Safe approach 

is to be ensured into every excavation. 

 Adequate illumination at workplace shall be assured before starting the 

job atnight 
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 All the dangerous moving parts of the portable/fixed machinery being 

used shall be adequatelyguarded. 

 Ladders being used at site shall be adequately secured at bottom and top. 

Ladder shall not be used as workplatforms. 

 Erection zone and dismantling zone shall be barricaded and nobody will 

be allowed to stand under the suspendedloads. 

 Horseplay is completely prohibited at workplace. Running at site is 

completely prohibited except in case ofemergency. 

 Material shall not be thrown from the height. Proper arrangement of 

Debris Chute can beinstalled. 

 Other than the electrician possessing B license with red helmet, no one is 

allowed to carry out electrical connection, repairs on electrical equipment 

or other job relatedthereto. 

 Inserting of bare wires for tapping the power from electrical socket is 

completelyprohibited. 

 All major, minor accidents near misses and unhygienic conditions must 

be reported. 

 All scaffoldings/ work platform shall meet the requirement. The width of 

the working platform and fall protection arrangement shall be maintained 

as per the Standard. All tools and tackles shall be inspected before use. 

Defects to be reported immediately. No lifting tool and tackle to be used 

unless it is certified by the concerned Engineer In-charge / P&Mengineer. 

 Good housekeeping to be maintained. Passage shall not be blocked with 

materials. Material like bricks shall not be stacked to the dangerous 

height at workplace. 

 Debris, scrap and other material to be cleared then and there from the 

work place and at the time of closing of work everyday. 

 Contractors shall ensure that all their workmen are following safe 

 

 Adequate firefighting equipment shall be made available a workplace and 

personstobetrainedinfirefightingtechniqueswiththeco-ordinationofEHSO. 

 All the unsafe conditions, unsafe act identified by the contractors, 
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reported by site supervisor and / or safety personnel to be corrected on 

prioritybasis. 

 No children will be allowed to enter the workplace 

 Fire points should be placed at all required areas. 

3.2.2 WORKING EXPERIENCE AT SITE 

 They started working on construction of hand rails along the side of 

project office to provide safety to working staff and site engineers. 

  

 There was only one welder available. 

 There was labour requirement for welding and cutting purpose. 

 The barricading was necessary around the working area to provide barrier 

between trees and bushes. 

 PM Sir asked to change the width of the railing as the pathway was not proper 

 

 Major complaints received from site 

 No rubbers waps for rods near C-5 

 RMC driver was using earphones during work 

which may prove hazardous Near B10 electrical 

wires were hanging 

 Convex mirrors were not clean 

 Near A-2 steel rods were kept randomly which is not safe any one 

can fall down and get hurt. There were no bar caps near C-8 

 Water Stagnation near A-5 

 In A-9 there were no PPE available at time of my visit. 

 

Safety walk-down 

Safety walk-down was held on 14th may which is done to see and check all the 

safety measures through-out the whole site. 

 Exhaust fans to be placed in bathrooms (2toilets). 

 Dustbins near office are andstores 

 Cables near containers should beplaced 

 Ofiice boards nearcontainer. 
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 Paints forcontainers 

 Containers needs to be cleaned ; unwanted materials should 

beremoved 

 Fire points nearcontainers 

 Painting in pedestrianwalkway 

 Near time office all materials should bestacked 

 Handrails nearflag 

 Wall for water tanks in labour colony 

 Workers were seen sitting on top of containers and listing to 

music such practices must be stopped 

 Width of pedestrian walkway5m. 

  

placedon 

 Handrails on way bridge to beplaced 

 2m barricades near waybridge 

 Cleaning ofwalkway. 

 Inspection of DB Boxes ; points checked :DB NO;No-entry board; 

non-authorizedarea 

 Checking for fire extinguishers and other firesafety 

3.2.3 CONTRACTOR HAS ITS OWN ENVIRONMENT, HEALTH 

AND SAFETY SYSTEM POLICIES

1. Safetymanual 

2. ISOcertification 

3. Work permitsystem 

4. Hazard identification, risk assessment and controlmeasures 

5. Environmental aspect and impactresistance 

6. Firstaid 

7. Emergency Preparedness andresponse 

8. Labourwelfare 
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9. Accidents andreporting 

10. Legal and otherrequirement 

 

The Safety health and environmental policies are made by following these 

guidelines as references: 

1. OHSAS(Occupational Health and Safety Assessment Series)18001:2007 

2. ISO (International Organization for standardization) 14001:2004 

for Environmental Managementsystem. 

3. ISO (International Organization for standardization) 9001:2008 for 

Quality management system. 

Other than these standards, the government has some acts which are Building and 

Other Construction Worker act(BOCW) 1996, Motor vehicle act, Gas cylinder act, 

petrochemical rules, environmental protection act(air act, water act, noise act) 

which also serves as guidelines. 

3.2  

1. Engineering  

 Done in initial project, planningstage 

 All the machinery should be kept properly 

 All the machinery should be updated 

 Purchase date& quality department should be available 

2. Education  

 Proper workshop training should begiven 

 Adequate steps are to be taken to overcome human failure by proper 

education. 

3. Enforcement 

 Introduce rules & regulations drastic measures, penalties measures, 

penalties may become necessary to prevent unsafepractices 

4. Enthusiasm 

 Appreciate the worker whenever they are doing good work by 

giving them cash rewards/promotions 

5. Evaluation  
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 Evaluate the worker for continuousimprovement. 

 

3.2.5 RISK ASSESSMENT TECHNIQUE 

Risk assessment techniqueadopted in L&T is Hazard Identification and Risk 

Assessment (HIRA) : I egal 

compliance, creating customer delight, hazard elimination (through design, 

procurement and planning stage itself) and permanent risk reduction(through 

Substitution, automation, using latest technology etc). 

HIRA is achieved through 

1. Developing a methodology for hazard identification and risk assessment 

2. Identifying hazards. 

3. Checking the adequacy of any existing controls 

4. Determining whether these risks are acceptable and 

5. Determining the appropriate additional risk control, where these are found to 

be necessary. A square matrix is drawn with probability on one axis and 

severity on other axis. 

Example of Risk assessment matrix: 

 

Table 3.2Example of Risk assessment matrix 

The probability of occurrence of hazard can be minimized by taking certain control 

measures and the order for Effectiveness decreases as follows: 

1. Eliminate (the element of hazard should be eliminated) 
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2. Engineering controls (change of design, providing nets etc.) 

3. Substitution (change from high risk hazard to medium risk hazard) 

4. Isolation (keep the hazard restricted to one place and avoid it from 

spreading) 

5. Administration control (permit system, discard etc.) 

6. Personal protective equipment (PPE) 

With the elimination of hazard being the most effective and PPE being the 

least effective. The c

law. According to the motor vehicle act of India, the speed limit in the 

absence of flexible and rigid pavements should be restricted to 20km/hr. The 

law speed limit of the vehicles entering the site is 15km/hr. Also in our site 

there is separate pedestrian walkway made to ensure safe passage for the 

people walking in the site. 

In L&T there is EHSMS (Environmental health safety management 

System) which is in accordance with OHSAS 18001:2007, ISO 1400:2015 

& ISO 45001:2018 

Salient features  

1. To determine the external and internal issues that affect the EHS performance 

of the organization; the issues could include the environmental conditions that 

may be affected bythe organization or it may have the capability to affect 

theorganization. 

2. To provide a mechanism to understand the needs and expectations of the 

workers and other interested parties and to decide which of those needs & 

 

3. To provide a framework by which the scope and boundaries of the EHSMS is 

 

o identify :   

 Condition or an act which may cause harm to health, safety and 

environment especially plant or a machinery or equipment as 

well as activities performed in project siteand 

 Suggest suitable remedial action and facilitate implementation 

of corrective and preventive measures. 
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Scope  

All workplaces including Stores, P&M workshop etc. 

There was housing activity that was conducted on 16th may in which all the staff 

members from all the departments were present their main goal was to collect all 

the reinforcement materials and arrange all of them at a particular place also they 

were clearing all the waste materials from the site. 

There was a safety walk-down in site where one/two person from all the 

department was present they were inspecting all the safety things all around the 

construction area. 

There are 5 fire points in the site: 

1. Containers(office area) 

2. Labor colony 

3. Stores 

4. Form-work 

5. Pre- casting area 

3.2.6 SCAFFOLDING 

It is used as a temporary elevated flat form which is used to work at heights and it 

provides the workmen to access works to be done at heights. 

Parts of scaffolding :  

1. Sill board, Base plate  

2. standard post, Ledger (Runner) 

3. Barer 

4. Bracing 

5. Tie 

6. Working platform 

7. guard rails 

8. ladder 

Specifications 

 Thickness of base plate is60mm 

 Dimension of base plate is150mm 

 Standard Post outer dia is48mm 

 Standard Post inner dia is40mm 

 Standard Post wall thickness is4mm 



46 
 

 Height of top rails is955-1015mm 

 Height of mid rails is525mm 

 Height if toe board us100-150mm 

 Maximum gap in between top rail and mid rails is470mm 

 Ladders side guard rails should beremovable 

 The minimum load bearing capacity is90Kg. 

Scaffolding Hazards 

1. Fall  

2. Collapse  

3. Housekeeping drive 

 

 

Fig 3.2.4 Scaffolding pictures 

 

 



47 
 

3.3 QA&QC DEPARTMENT  

QA&QC - QUALITY ASSURANCE AND QUALITY CONTROL 

Quality 

Quality is the aptitude of an item or service to qualify for the intended need. 

Quality Management System (QMS) is quality management system is the way of 

defining how an organization can meet the requirements of its customers and other 

stakeholders affected by its work. 

Quality Assurance (QA) is Quality Assurance in construction activity relates to 

proper design, use of adequate materials and compounds to be supplied by the 

producers, proper workmanship in the execution of works by the contractor and 

ultimately proper care during the use of structure including timely maintenance and 

repair by the owner. 

Quality Control (QC) is Quality control means those actions that provide a 

means to actually measure and regulate the characteristics of an item or service to 

establish requirements. 

Project Quality Assurance Plan (PQAP) is It is prepared and formulated as a 

Management Summary of Quality related activities required to meet the terms of 

contract. It sets out and explains the management systems and procedures for 

carrying out the entire activities of the project. 

Project Quality Plan(PQP) is The CONTRACTOR declares to achieve standards of 

quality expected from them consistent with ISO 9001:2015 International Standard 

requirements and fulfill the needs and requirements of the Employer to their entire 

satisfaction in a reliable and safe way. 

Accordingly CONTRACTOR has established a Project Quality Plan to ensure that 

required standards are achieved, maintained and improved. Improvement is a 

continual activity and is the salient feature of the Quality Management System. 

Training needs shall be established and relevant training imparted to inculcate 

increased awareness among its employees toknow and understand the requirements 

of the Quality ManagementSystem. 
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ISO 9001:2015 

ISO 9001 is a standard that sets out the requirements for a quality management 

system. It helps businesses and organizations to be more efficient and improve 

customer satisfaction. ISO 9001 is based on the idea of continual improvement. It 

res organizations to define these objectives themselves 

and continually improve their processes in order to reach them. ISO 9001 is 

suitable for organizations of all types, sizes and sectors. 

Repair : The process of restoring a non-conforming condition such that the item 

conforms to the original specified requirements where such a repair or restoration is 

acceptable. 

Review 

representatives may verify records and or procedures and determine the 

acceptability of the same. 

Site Management : The team comprising of project in charge, planning manager , 

accounts & Administration in charge and the concerned department heads. 

Third Party inspection : A service provided by any recognized independent agency 

employed by the customer or by L&T to oversee inspections and tests for materials 

whenever required by the customer or his representatives. 

Witness point : A stage in the production cycle when a third party inspector, 

contractor or company representative witnesses any inspection and or test to 

determine the acceptability of an item for further processing. 

3.3.1 ROLES AND RESPONSIBILITIES 

QMS Coordinator Assist Project in charge in 

 Ensuring that the quality policy and quality objectives are established for 

the quality management system and are compatible with the context and 

strategic direction of the organization. 

 Ensuring the Integration of the quality management system 

requirements into the organization's businessprocesses. 

 Ensure that the quality management system achieves its intendedresults. 

 Monitor conduct of internal audits as per schedule and product qualityrating. 

 Conduct MRM s in an effective manner with focus on quality 

objectives and processes. 
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 Ensure that the quality management system achieves its intendedresults. 

 Report on effectiveness of QMS in MRM and ensure improvedresults. 

 Co-ordinate for timely disposal of non- conformity reports. QA-Head 

 Set up and monitor QA/QC activities atsite 

 Identify material sources, and interface with QC engineer fortests 

 Plan and coordinate for conduct of Product QualityRatings 

 Inspection and approval for incomingmaterials 

 Escalate quality issues to Project incharge 

  Preparation of project quality plans and takes approval from Site 

Management and concurrence Head- Quality (HQ) and/or Customer if 

contractuallyrequired 

  Ensure preparation and incorporation of all the Work Methods as 

required bythe contract and corresponding Inspection & Test Plans 

andFormats 

 Assist Site Management in effective implementation of approved quality 

plansand QCprocedures 

3.3.2 QC / MATERIAL ENGINEER 

 Identify material sources, and conduct maternal tests and ensure 

conformitywith specifications &standards 

 Conduct Routine Tests on materials & workmanship as per QAP for 

conformance and maintainrecords 

 Identify, Calibrate and maintain Master List of Testing and 

MeasuringEquipment 

 Statistical analysis for product quality material (cube, plants,etc.) 

All testing done in QA&QC lab is according to National Accreditation Board for 

Testing and Calibration Laboratories (NABL) 

  

According to IS 383 river sand is further classified into four gradation zones 

(i)Very coarse (ii)Coarse (iii) Fine (iv) Very fine. 

 concreting purpose. Silt 

content should be less than 5% it is measured by volumetric method. 

Brands of cement used in Site 
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 Penna Cement (OPC 53Grade) 

 Ram co Cement (OPC 53Grade) 

 Parasakthi Cement (OPC 53 Grade) 

Different types of Admixtures used 

 Eucl id 

 HC R4 

 Plas tol 3610V 

Grades of concrete used  

 M30 SCC  

 M30Normal  

 M30piling  

 M7.5 PCC 

For all works starting from piling, ground slab works different proportion of 

cement were tested with varying amount of Fly ash and admixtures and the most 

ideal case is selected for construction purpose 

Measuring equipment of the lab should have unique format number and records 

Ex: QSF/7.1.5/F01.RO 

the site. If any of the test results are found incorrect then L&T can raise complaint 

against the dealer in consumer forum. 

MTC received is reviewed by visual inspection (Dimension, thickness measurements) 

Material testing is done on weekly basis, after confirmatory results cement is sent 

to the site after QA&QC verifies it. 

Purchase of material is only done from certified vendors. 

Steel and other materials used should have tolerance within specified limit as per IS 

codes and other technical specifications. If quality engineer signature is not there 

payment will not be credited to the vendor. 
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   Fig 3.3.1 Concrete design mix details per m3 

In QA&QC Lab there are record files and record registers for each and every test 

they are conducting of incoming materials to the site like sand, cement, fly ash, 

admixtures, concrete etc.Which is monitored by Kumar Sir who is QA&QC in 

charge there are two lab assistance who are regularly doing lab tests on materials and 

maintaining register records and files. 

A pour card is made before any work like concreting; anti-termite treatment, 

reinforcement works etc. Pour card is a check list which is made to check each and 

every detail like for example in reinforcement works :Person has to check for BBS 

sufficient ; no of rebar dowels is checked ; reinforcement cleanliness is checked 

etc..like this for every work checklist is prepared and inspection is done by Quality 

officer to ensure safety and ensure no structural damage due to improper working 

etc. Only after certification on pour card the respective work is preceded. 
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3.3.3 BATCHING PLANT 

 

 

Fig 3.3.2 Inside Batching Plant           Fig3.3.3 Schwing MC170 Controlsystem 

(Control room)    software 

To start production enter order no then Customer code(L&T construction) then enter 

cement code & name then 

Grade concrete 

 

Fig 3.3.4 Pannel board Fig3.3.5 Switch for turning on/off 
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They are recipe ingredients in the required amount to produce the desired mix. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig3.3.6 Batching plant
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Batching Plant used in our site is CP30 type. It has production capacity of 30 m3/hr. 

Aggregate hopper: there are 4 sections, first contains 20mm particles, second 

contains 10mm particles , third contains river sand and fourth contains crusher 

sand. All are air tight containers so there is no lump formation. There is a skip 

bucket arrangement at bottom of the fourcontainers. 

There is also a load sensor it senses the specified amount and automatically closes 

the gate when the specified amount is reached. 

Silo: This is used to store cement. 

Feeding hopper: The raw materials are fed into the feeding hopper and it is 

conveyed through the conveyor to the aggregate hopper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.3.7 Bloom placer pouring concrete 

 

3.3.4 VARIOUS IS CODES FOR TESTING MATERIALS 

Concrete testing : IS 516:1959  

Acceptance Criteria of concrete cube   : IRS CBC  clause 8.7.6 

Plain and RCC : IS 456  

Mixed design : IS 10262 

Testing of Fine and Coarse aggregate  : IS 2386 

Testing Soil : IS 2720 
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Specification of 53 grade : IS 12269 

Steel Reinforcement : IS 1786 and 800 

Ant terminates                 : IS 1363 

 

 

Table 3.3  Grade of Concrete 

 

3.3.5 TESTING EQUIPMENTS IN QUALITY LAB  

Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 
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Test : Silt & Clay content             Test : Field test used          Test : Sieve analysis of 

                In Fine aggregrates             for the cohesion      Fine aggregate. 

Limits  : Silt & Clay content           less soil for finding      Limits :Retaing % should 

Should not exceed 5%       the dry density      not exceed 10% 

 

   

  Test   : Finding the             Test : Finding the Flakiness          Test : Finding of  

Specific gravity                   index of C.A         Bulk Density 

 of  C.A and F.A Limits : 15-20 %          of C.A 

Limits : C.A : 2.4  2.8 
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Test : Field density of             Test : Finding the moisture     Test: Finding the OMC 

  Soil by Core cutter  content of F.A  & MDD of  sand 

 

 

 

  

 

 

 

 

 

 

 

 

  Test: Impact value test       Test: Sieve analysis of          Test: Finding out 

Limits : Retaining weight of      Coarse aggregrate       the Elongation 

 Powder should not    

             more than 15% of 

             total weight. 

 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 
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  Test : Finding out the     Test : Cube mould         Test : Slump cone 

  Compression strength     Area : 15 X 15 X 15 cm 

   of Concrete cube. 

 

Cement testing machine  

 Normal consistinacy 

 Intial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 

 

 

 

Test : Cube vibrator  Test : Soundness of cement     Test : Vicat apparatus 
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Self compacting concrete  

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

   

 

 

 

 

 

 

 

 

 

               Test : U- Box   Test : L- Box 

               (Passing ability)    

 

 

 

 

 

 

 

 

       

                   Test : Flow table                           Test : V  Funnel  

      (Flowing ability)        (Filling ability) 

                    Limit : 600  800mm           Limit : within 8 sec funnel  

      Should be empty 
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Fig 3.3.8 Pictures of Quality lab 
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3.3.6 WATER -PROOFING INSPECTION 

To check waterproofing, they poured water on the terrace and at subsequent 

below level where water-leakage is to be monitored. They left it for 24-48 

hours to monitor water-proffing. 

llowing points: 

 Firstly whole surface is cleaned then by using chipping machine coving of 

surface is done 

 Then using chemical polymer coating which is applied two times. 

  

(Insuccessive4hr interval). 

 BorePackingisdonewithhelpofGP-

 

avoid water flow from outside. 

 V type cutting is done then 1mm coats is provided first then 2mm coat is 

provided second time. 

 Then plastering is done by makingslopes 

 

Dampness on roof slab is one of the critical qualityissues 

Dampness not only affects the life of the building but also creates unhygienic 

conditions of the important items of work in the construction of a building. It 

may cause deterioration to electrical fittings. It may result in softening and 

crumbling of plaster. It causes efflorescence which may ultimately result in 

disintegration of bricks, stones, tiles etc. 

Treatment: 

We can adopt anyone of the following methods for DPC(Damp proofing course): 

 Membrane dampproofing 

 Integral dampproofing 

 Surfacetreatment 

 Grunting 

 Cavity wallconstruction 
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Fig 3.3.9 Water Proofing pictures 
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3.3.7 REINFORCEMENT INSPECTION 

With the help of measuring tape we can check the distance between two reinforced 

bars. 

For Doors there were two reinforcement bars each side which were of 10mm 

dia(Total 4 nos) held vertically; For windows there were 2horizontal reinforced 

bars. 

Also there were 4 cross bars provided at all four corners (8mm dia) to prevent 

cracking. 

 Lap length should be  46xdia of the bar  

 Slab thickness here is100mm 

 Near staircase and elevator are wall thickness is 125mm 

 Hook length is10xdia 

 For staircase  

1. Raiser is 150mm 

2. Tread is 280 mm   

 Nose bars and main reinforcement bars are provided as reinforcements 

 Corridor width is 1800mm 

 Overlapped bars are alternatively provided at places where Bending 

moment is more to give them strength to resists moments are provide 

stability 

 Cover used is 50mm to prevent exposure. 

 Clear cover for outermost reinforcement : 

1. For walls and base slab of water tank : 25mm   

2. For cover slab 20mm 

 Dimensions of GI  Doors  

1. 0.9*1.2m 

2. 0.75*2m 

 Dimensions of windows and ventilators :  

1. Type 1       :  0.9*1.2m 

2. Type 2       :  0.9*0.65m  

3. Type 3        : 0.9*0.9m 

4. Ventilators : 0.6*0.45m 
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 Steel used              :   Fe 500 

 Dealers (Certified): TATA ; JINDAL 

 Unit weight of bars 

 formula = D2/162 mm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.3.10 Reinforcement inspection pictures 
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3.3.8 ANTI-TERMITE TREATMENT 

IS Code 6313-2 (2001) is followed for anti-termite measures that are taken in the 

building blocks. Chemicals like Talstar P, Cyper TC or Permethrin 36 % can be 

used. 

IS Code book specifies the rate and amount of chemicals to be used in various 

sections of the building: 

 B/W Plinth Beam and Shear wall    : 5L/m2 

 Nearby Plinth Beam and shear wall : 7.5L/m2 

 External Perimeter of building         : 7.5L/m2 

3.3.9 Stores 

This is the place where materials such as materials for 

 Electrical works 

 Plumbing works 

 Safety PPE equipment 

 Stationaryitems 

 Cutting and welding materials areavailable. 

Store is designed in such a way that there are rows for every department. There 

are separate racks that are given for under inspection and rejected materials. 

There are information board, particular department racks are mentioned which 

makes understanding things very easy. 

There is also a Signage board on which 

 Sample Signage for the gate passes 

 Other site engineers and in-charges signatures are given. 

 There is an emergency contact information mentioned init. 

There is a tag system given so that they can have a code on it so that they can 

identify various products easily. 

They maintain a register entry for every item that is being issued to respective 

person on the site. 
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Fig 3.3.11 Stores pictures 
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3.4 EXECUTION DEPARTMENT 

In this site MIVAN  AN ALUMINUM FORMWORKCONSTRUCTION 

TECHNIQUE is used .Here we have not used classical beams , columns masonry 

this system of formwork construction, cast  in  situ concrete wall and floor slabs 

cast monolithic provides the structural system in one continuous pour. Large room 

sized forms for walls and floors slabs are erected at site. 

These forms are made strong and sturdy, fabricated with accuracy and easy to 

handle. They afford large number of repetitions (around 250). The concrete is 

produced in RMC batching plants under strict quality control and convey it to site 

with transit mixers. Aluminum formwork is very cost effective for repetitive 

Buildings layouts and for above the plinth work, aluminum formwork panels can 

be designed for any condition/components of buildings such as bay windows, 

stairs , balconies and special architectural features. This system is very unique as 

all the components in a buildings, including slabs, beams, walls, columns, 

staircases, balconies and special window hood are of concrete and there is no need 

for block works or brick works. 

3.4.1 FORMWORK ASSEMBLY 

Once formwork reaches the site it is easily identifiable as all the panels received 

are well labeled all the panels are fitted according to the drawings. All the 

shuttering works begins at corners and then it proceeds till the end. 

Wall assembly components  

One exterior corner , one interior soffit corner , one deck panel , wall ties one top 

and one interior panel. Rocker (It is a supporting component of wall. It is L-shaped 

panel having allotment holes for stub pin.), Kicker (It forms the wall face at the top 

of the panels and acts as a ledge to support.),Stub Pin(It helps in joining two wall 

panels). 

Deck Panel components  

-Shaped prop head .It supports deck and bears the load coming to 

the deck panel),Prop length(It depends on length of slab),Deck Mid(It holds 

concrete and supports middle portion of the beam),Soffit length(It provides support 

to the edge of the deck panels at their perimeter of the room),Deck 

beambar(Supports deck and beam). 
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Some other components 

Internal Soffit corner, External soffit corner(It forms external corner between the 

components)External Corner (It forms external corner of the formwork 

system),Internal Corner (It connects two pieces of vertical formwork pieces at their 

exterior intersections). 

The panels are held in position by a simple pin and wedge system that passes 

through holes in the outside rib of each panel. The panels fit precisely, simply and 

securely and require no bracing is required .All the floors constructed per block can 

be constructed quickly and easily by unskilled labour with hammer being the only 

tool required. Once the panels have been numbered, measuring is not necessary. As 

the erection process is manually, tower cranes are not required. The result is a 

typical 4 to 5 day cycle for floor-to-floor construction. Firstly all the reinforcement 

steel bars are tied on whole level according to drawings then We do inner shuttering 

then outer shuttering is done after that concreting work is done .After 24 hours of 

concrete work we do de-shuttering. Here first walls shuttering work is done then 

slab shuttering is done. One of the principal technical features which enables this 

aped to be attained using a single set of formwork panel is the unique V shaped a 

undisturbed. The deck panels can therefore be resumed immediately Pre-

Construction Activities. 

 

 

Fig 3.4.1 Formwork components 

 

Level Surveys: Level checking are made to maintain horizontal level check. 

Setting out : Setting out of formwork is done 
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Control/Correction of Deviation: Deviation or any correction are  carried out.  

Erect Formwork : Formwork is erected at the site. 

Erect Deck Formwork : Deck is erected for labours to work. 

After the above activities have been completed it is necessary to check the following. 

1. All formwork should be cleaned and coated with approved realize agent. 

2. Ensure wall formwork is erected to the setting outlines. 

3. Check all openings are of correct dimensions, not twist. 

4. Check all horizontal formwork (deck soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical and there is vertical movement 

in the prop lengths. 

6. Check wall ties, pins and wedges are all in position and secure. 

7. Any surplus material or items to be cleared from the area to be cast. 

8. Ensure working platform brackets are securely fastened to the concrete. 

3.4.2 ON CONCRETE ACTIVITIES  

At least two operatives should be on stand by during concreting for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the 

formwork being damaged. This  effected area will then required remedial work 

after striking of the formwork. 

Things to look carefully while concreting: 

1. Dislodging of pins / wedges due tovibration. 

2. Beam / deck props adjacent to drop areas slipping due tovibration. 

3. Ensure all bracing at special areas slipping due tovibration. 

4. Overspill of concrete at window opening etc. 

Post Concrete Activities 

 Strike Wall Form- It is required to strike down the wallform. 

 Strike Deck Form- The deck form is thenremoved. 

 Clean, Transport and stack formwork 

 Strike Kicker Formwork  The kicker areremoved. 

 Strike wall  Mounted on a Working Platform the wall are fitted on 

nextfloor. 

 Erect Wall  Mount Working Platform and the wallis erected. Normally all 

formwork can be struckafter 12hours. 
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Cleaning 

All components should be cleaned with scrapers and wire brushes as soon as they 

are struck. Wire brush is to be used on side rails only. The longer cleaning is 

delayed, the more difficult the task will be. It is usually best to clean panels in the 

area where they are struck.    

Striking of all platforms takes around 10-15 hours 

Kickers are removed from one floor level and then they are erected for the next floor 

Four Day process 

Day 1: 

Erection of vertical reinforcement bars and one side of the vertical formwork for 

the entire floor or a part of one floor. 

Day 2: 

The second activity involves erection of the second side of the vertical formwork and 

formwork for the floor. 

Day 3: 

Fixing reinforcement bars for floor slabs and casting of walls and slabs. 

Day 4: 

Removal of vertical form work panels after 24hours, leaving the props in place for 

7 days and floor slab formwork in place for 2.5 days. 
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3.4.3 MERITS AND DEMERITS OF MIVAN TECHNOLOGY  

 

Merits Demerits 

Seismic resistance Visible finishing lines 

Durable Less scope of modification / 

alterations 

Reduce construction time Requires uniform planning 

Reduce the requirement of skilled labour Can have contraction cracks 

Negligible labour intensive work  

Smooth finish  

Negligible maintenance require  

Limited wastage  

 

Table 3.4. Merits and Demerits of Mivan Technology 
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Fig 3.4.2 Mivan technology pictures 
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3.5 PLANT AND MACHINERY (P&M ) DEPARTMENT 

 

P&M department takes care of all the machines that are being used in the 

construction site like  

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc.  

 

 

 

 

 

 

 

Fig 3.5 Tracing Mixer picture   Fig 3.5.1JCBpicture 
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CHAPTER 4 

CONCLUSION 

 During the internship period at L&T Construction, I got the opportunity to 

know about the advanced technology of building constructions such as Mivan 

technology (Shear wall technology)and also I saw the challenges which a civil 

engineering have to face during construction such as following the 

Environment health and safety measures during construction, planning of 

work, fixing of framework, maintances of plant and machineries and quality of 

materials etc. 

 Besides theoretical knowledge during the course work, I gained good practical 

exposure during the period of inter-ship. 
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CHAPTER 5 

CERFICATE 
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ABSTRACT 

 

                As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering College, underwent an 

industrial training at the R.V.S GROUP OF PRIVATE LIMITED-GUNADALA, 

VIJAYAWADA for four weeks during the months May 2019 - June 2019. The reports 

consist of brief study and description of materials, equipments and procedures used at the site 

for construction. 

              The construction of mat foundation is seen practically in the site which involves a lot 

of technicality in construction. The equipment used and the process of construction is too 

long and time taking and requires skilled supervision. 

        Mat foundations, in general are reinforced concrete slabs to support and transfer 

structural load to the underlying soil, and are well suited to reduce differential settlement.   
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1. INTRODUCTION 

1.1 General 

       The term structure refers to anything that is constructed or built from 
different interrelated parts with a fixed location on the ground, but the term 
structure can also be used to refer to anybody of connected parts that is 
designed to bear loads, even if it is not intended to be occupied by people. 

           Any structure is generally considered to have two main portions: 

 Sub-structure 
 Super-structure 

 

1.1.1 Sub structure 

          The substructure of a building transfers the load of the building to the 
ground and isolates it horizontally from the ground. This includes foundations 
and basement retaining walls. 

1.1.2 Super structure 

         The superstructure is the portion of a building which is constructed above 
the ground level and it serves the purpose of stru
columns, beams, slab upwards including all finishes, door and window 
schedules, flooring, roofing, lintels, and parapets. 

 
Figure 1.1: Superstructure and Substructure in a Building 
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1.2 Foundation 

         A foundation is that part of a structure which transmits the weight of the 
structure to the ground.  A foundation is required for distributing the loads of 
the superstructure on a large area. 

           The main abject of the foundation to a structure is to distribute the load 
to the soil in such a way that the maximum pressure on the soil does not exceed 
its permissible bearing value, and at the same time the settlement is within the 
permissible limits. 

 

1.3 Types of foundations  

         Foundations may be broadly classified into two categories: 

 Shallow foundation 
 Deep foundation 

 

1.3.1 Shallow foundation 

       A shallow foundation transmits the loads to the strata at a shallow depth. 

According to Terzaghi, a foundation is shallow if its depth is equal to or less 
than its width. 

Types of shallow foundations: 

 Isolated footings 

 Combined  footings  

 Mat and raft foundation 

 

1.3.1.1 Isolated footings 

                    Footings which are provided under each column independently are called as 

isolated footings. They are usually square, rectangular or circular in section. Footing is laid 

on PCC Before laying PCC termite control is done to restrict the termites to damage the 

footings. These kind of footing are provided where the oil bearing capacity is generally high. 

Isolated footings comprise of a thick slab which may be flat or stepped or sloped. 
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Figure 1.2: Isolated footing 

 

1.3.1.2 Combined footing 

A footing which has more than one column is called as combined footing .This kind of 

footing is adopted when there is a limited space. Due to lack of space we cannot cast 

individual footing, Therefore footings are combined in one footing. 

 

Figure 1.3: Combined Footing 
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1.3.1.3 Raft or Mat footing 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned this footing is in shallow foundation .So in 

order to spread the load over large area with less depth then we have to increase the footing 

area. If we increase footing area, the footings are overlapped each other instead of providing 

each footing on each column all columns are placed in common footing. A raft footing is a 

solid reinforced concrete slab covering entire area beneath the structure and supporting all the 

columns. Such foundation due to its own rigidity minimizes differential settlements. It is 

provided in a place like seashore area, coastal area where the water table is very high and soil 

bearing capacity is very weak. 

 

 

                                           Figure 1.4 : Raft or Mat footing 
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1.3.2 Deep foundation 

         A deep foundation is a type of foundation that transfers building loads at 
considerable depth below the ground surface. According to Terzaghi, a 
foundation is deep if its depth is greater than its width. 

Types of deep foundations: 

 Pile foundation 

 Well foundation 

 

1.3.2.1 pile foundation 

         A pile is a long vertical load transferring member composed of either 

timber, steel or concrete. In pile foundations, a number of piles are driven in the 

base of the structure. 

They are constructed where excessive settlement is to be eliminated and where 

the load is to be transferred through soft soil stratum, where the Soil bearing 

capacity is sufficient. These types of footings are provided when the Soil 

bearing capacity of soil is very weak and the ground water table (level) is high. 

These types of the footings are generally designed on sea shore areas, bridges, 

etc. 

 

Figure 1.5: Pile Footing 
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1.3.2.2 Well foundation 

           Well foundation is a box of timber, metal, reinforced concrete or 

masonry which open both at the top and bottom, and is used for building for 

building and bridge foundations. Well foundation is preferable to pile 

foundation when foundation has to resist large lateral forces. The construction 

principles of well foundation are similar to the conventional wells sunk for 

underground water. 

 

Figure1.6: Well foundation 
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2. MAT FOUNDATION 

 

         A raft foundation, also called a mat foundation, is essentially a continuous 
slab resting on the soil that extends over the entire footprint of the building, 
thereby supporting the building and transferring its weight to the ground.  

         A raft foundation is often used when the soil is weak, as it distributes the 
weight of the building over the entire area of the building, and not over smaller 
zones (like individual footings) or at individual points (like pile foundations). 
This reduces the stress on the soil. 

         A raft foundation is also very good for basements. Foundations are 
created by excavating soil in order to find strong, compact, undisturbed natural 
soil that is at least a few feet below ground level. This soil is much stronger 
than the loose soil at the surface. If we construct a raft foundation at say 10 
feet below ground, and build concrete walls around the periphery, this makes 
an excellent basement. Therefore, an engineer designing a building with a 
basement will tend to choose a raft foundation over other types of 
foundations. 

 

2.1 Why mat foundation is used: 

 Bearing capacity of the soil is weak and not capable to transfer the load 
of the building to the ground. 

 A column is placed near to the property line and walls are so close that 
individual footing would overlap. 

 When a spread footing columns can cover up to 50% of the foundation 
area. 

 

2.2 Types of mat foundations   

 Flat plate mat 
   A flat plate mat is used for fairly small and uniform column spacing and 
relatively light loads. A flat plate type of mat is suitable when the soil is 
not too compressible. 
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Figure 2.1: Flat plat mat foundation 

 
 
 

 Plate Thickened under Columns: 
For columns subjected to very heavy loads usually the flat plate is 

thickened under columns to guard against diagonal shear and negative 
moments. 

 
Figure 2.2: Plate thickened under column 
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 Rigid Frame Mat: 

This type of mat is used when columns carry extremely heavy loads. In 
such design, basement walls act as ribs or deep beam. When the depth of 
beam exceeds 90 cm in simple beam and slab mat, a rigid frame mat is 
referred. 

 
Figure 2.3: Rigid frame mat foundation 

 

2.3 Advantages of mat foundation 

 Mat foundation can be provided where the shallow foundation is 
necessary but soil condition is poor. 

 It resists differential settlement.   
 Mat foundation itself can be considered as a floor slab. So it reduces the 

cost of constructing floor slab. 
 Distribute loads over a larger area. 

2.4 Disadvantages of mat foundation 

 Sometimes, mat foundations need heavy reinforcement in certain areas, 
which can add up to the price of the manufacture. 

 The edges of the mat foundation, if not properly take care of, may erode 
with time. However, when maintained well, these edges can last as long 
as the building it supports. 

 Sometimes, the design can become very complex and thus, requires really 
skilful and experienced engineers as well as workers. This can be a 
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3. CONSTRUCTION ACTIVITIES IN MAT FOUNDATION 

3.1 GENERAL 

              The below figure shows the steps involved on mat foundation. 

 

Figure 3.1: construction steps of a mat foundation 

 

3.2 PLAN OR MAPPING 

         Plans are a set of drawings or two-dimensional diagrams used to describe 
a place or object, or to communicate building or fabrication instructions. 
Usually plans are drawn or printed on paper, but they can take the form of a 
digital file. 

3.3 LEVELING 

            Leveling is a process of determining the height of one level relative 
another. It is used in surveying to establish the elevation of a point relative to a 
datum. 
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3.4 EXCAVATION 

      Excavation will be understood as the process of excavating and removing 
volumes of earth or other materials for the conformation of spaces where 
foundations, water tanks, concrete, masonry and sections corresponding to 
hydraulic or sanitary systems will be housed according to project plans. 

 

 

Figure 3.2: Excavation process 

 

3.5 DAMP PROOF COURSE 

         Damp proofing in construction is a type of moisture control applied to 
building walls and floors to prevent moisture from passing into the interior 
spaces. 

 

3.6 PLACING OF CC BLOCKS 

     Blocks are provided to maintain clear cover at the bottom and to   
protective cover for rebar through concreting. 
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Figure 3.3: Placing of CC blocks 

 

3.7 PLACING OF REINFORCEMENT 

            The reinforcing system in the mat can be quite substantial, with 
heavy reinforcing bar mats in the bottom, top, or locations within the mat 
depth and also provided Chair is placed to hold the top mesh at desired 
height. 

            Generally our visiting construction site used 12mm diameter size 
of reinforcement both main and distribution bars. 

 

Figure 3.4: Reinforcement 
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3.8 FORM WORK 

              Form work is the term used for temporary timber, plywood, metal or 

other materials used to provide support to wet concrete mix till it gets strength 

for self supports to horizontal, vertical and inclined surfaces or also provides 

support to cast concrete according to required shape and size. The form work 

also produces desired finish concrete surface. 

 

 

Figure 3.5: Formwork 

 

3.9 CONCRETING 

          Placing of concrete is done using termite pipes to avoid the segregation 

of concrete. 

 

 

 

 

 



14 
 

3.10 VIBRATING  

          To remove the voids from concrete mix then vibrating process is done 

generally mechanical vibratos are used. 

 

Figure 3.6: Vibrating of conarete 

3.11 LEVELLING 

             After completion of vibrating process then ensures level surface and 
Provides smooth finishes of concrete surface. 

 

Figure 3.7: Levalling of concrete surface 

3.12 CURING 

          Curing is the process in which the concrete is protected from loss of 
moisture and kept within a reasonable temperature range. The result of this 
process is increased strength and decreased permeability. Curing is also a key 
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player in mitigating cracks in the concrete, which severely impacts durability 
and immersed in water continuously for 28 days to obtain ultimate strength. 

 

Figure 3.8 : Curing 
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CONCLUSION 

 

 The principal objective of this Presentation is to learn about Mat 
Foundation practically with structural view.  

 Besides Mat Foundation we were able to learn other parts of a 
construction. 

 Safety measures that are to be followed while working in site. 
 We are familiarized with various machinery used in the construction 
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UNIT -1 

  INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as 

of March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked.  

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue 

of , consisting of  in freight revenue and  in 

passenger revenue, with an operating ratio of 96.0 percent.  

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long-

distance and suburban routes, from 7,349 stations across India. The trains have five-digit 

and four-digit numbering system. Mail or Express trains, the most common types, run at 

an average speed of 50.6 kilometers per hour. Most premium passenger trains like 

Rajdhani, Shatabdi Exp run at peak speed of 140 150 km/h with Gatiman Express 

between New Delhi and Jhansi touching peak speed of 160 km/h. Indian railways also 

runs indigenously built semi-high speed train called Vande Bharat between Delhi - 

Varanasi and Delhi - Katra which clocks a maximum track speed of 180 km/h. In the 

freight segment, IR runs more than 9,200 trains daily. The average speed of freight trains 

is around 24 kilometers per hour. Maximum speed of freight trains varies from 60 to 

75 km/h depending upon their axle load with container special running at a peak speed of 

100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach-

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016.  
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to 

measure geodetic height, and in construction to measure height differences of 

construction artifacts. 

 

     
 

 

     Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 

 

    Fig 3.1 Components of Railway Track 

3.1 Sub Grade 

In transportation engineering, sub grade is the native material underneath a 

constructed road, pavement or railway track. It is also called formation level. The 

term can also refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order     to 

remove surface vegetation, topsoil and other unwanted material, and to create space 

for the upper layer of the pavement. 

 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 

 Once the sub grade is at the required level then blanket work is started.  

3.2 Blanket 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread 

over entire width. On some other railway systems of the world, this layer is also 

called as sub-ballast. 

 

     Fig 3.3 Blanket Material 

3.2.1 Properties of blanket material 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle 

size distribution curve should fall within two enveloping curves. If the material 

contains plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall 

not exceed 5%. If fines are non-plastic, then the above percentage may be allowed up 

to 12%. The Uniformity coefficient (Cu) should not be less than 4, preferably be more 

than 7.  
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3.2.2Preparation of blanket material 

     a. Dumping: 

   

     Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

    b. Dozing:  

   

         Fig 3.5 Dozing 

Leveling the blanket material after dumped at the required location using dozers. 



6 
 

 

 

 

c. Grading: 

   

     Fig 3.6 Grading 

 The process of final shaping of surfaces on which pavement will be placed. 

d. Rolling: 

   

Fig 3.7 Rolling 

  The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations.  
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 

  Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 

 The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 

 

Fig 3.8 Levelling 
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  UNIT-4 

   SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density 

filling in the hole. The in-situ density of material is given by the weight of the excavate 

material divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

4.1 Apparatus 

1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10.  Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in 

sufficient quantity. It is required to be free from organic substances. The sand should 

have been dried in an oven and kept in suitable storage for a period of time to allow its 

water content to reach equilibrium with atmospheric humidity. 

4.3 Calibrations 

1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the 

sand pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and 

M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely 

filled and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder 

(M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 

 

 

 

 

Fig4.1 Sand Replacement Test Apparatus 

 

Dry density=Bulk density/(1+water content) 
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UNIT-5 

  PERMANENT WAY OF RAILWAY TRACK 

5.1 Ballast: 

            Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 

5.1.1 Functions of Ballast: 

The ballast serves the following functions in a railway track.  
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Fig 5.1 Ballast 

5.2 Sleepers: 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers:   

a) Holding gauge in proper gauge and level.  

b) Act as elastic medium.  

c) Support the rail firmly and evenly.  

d) Distribute the load transmitted from the rolling stock over large area of ballast.  

e) Provides stability to the permanent way. 

5.2.2 Requirement of an Ideal sleeper: 

a) Proper maintenance of gauge.  

b) Should have fittings that can be fitted, removed lifted, packed and replaced.  

c) Long life.  

d) Economical in respect of initial cost and subsequent maintenance.  

e) Capable of maintain alignment of track and level of ballast.  
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f) Strong enough to withstand bending stress.  

g) Should provide resistance against slide.  

h)  Should resist being pushed forward due to passage of trail.  

i) Should be anti-theft and anti sabotage. 

 

 

 

5.2.3 Types of Sleepers: 

1. Timber or wooden sleepers: 

The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like 

pine. The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

Fig 5.2 Steel Sleepers 

3. Cast Iron Railway Sleepers: 

Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 

 

 

CI sleepers are of the following types:  

a. Pot or Bowl sleeper: 

                                      The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 

                          The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

Fig 5.5 Plate Sleeper 

 

c. Box sleeper: 

                        

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 

                        This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 

e. Duplex Sleepers:  

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to 

the rail under each joint. The tie bar connects the plates across the track supporting ends 

of the adjoining rails at joints. These tie bars however not fixed to the rail with any fitting 

as illustrated in Fig. 5.7. 

 

Fig 5.7 Duplex Sleepers 

f. Concrete Sleepers: 

R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers 

are used. They were first of all used in France round about in 1914 but are common since 

1950. They may be a twin block sleepers joined by an angle iron. It may be a single block 

pre-stressed type. 
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Fig 5.8 Concrete Sleepers 

5.3 Rails: 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand 

stresses, they are made of high-carbon steel. 

5.3.1 Function of Rails: 

Rails are similar to steel girders. They perform the following functions in a track: 

(a) Rails provide a continuous and level surface for the movement of trains.  

 (b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road.  

(c) They serve as a lateral guide for the wheels.  

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces.  

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 

Rails can be divided in three types 
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1. Double Headed Rails  

2. Bull Headed Rails  

3. Flat Footed Rails 

1. Double Headed Rails: 

These rails indicate the early stage of development. It essentially consists of three 

parts,  

 Upper Table  

 Web  

 Lower Table 

     Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower 

table with the chair made the surface of lower table rough and hence the smooth running 

of the train was impossible. Therefore, this type of rail is practically out of use. Double 

headed rail is shown in Figure. 

    2. Bull Headed Rails: 

This type of rail also consists of three parts, 

 The Head  

 The Web  

 The Foot 

These rails were made of steel. The head is of larger size than foot and the foot is 

designed only to hold up properly the wooden keys with which rails are secured. Thus, 

the foot is designed only to furnish necessary strength and stiffness to rails. Two cast iron 

chairs are required per each sleeper when these rails are adopted.  
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3. Flat Footed Rails: 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head  

 The Web  

 The Foot 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

Fig 5.9 Flat Footed Rails 

5.4 RAIL FASTENINGS: 

                                    Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate   

(b) Bearing plate  

(c) Chairs  

(d) Spikes 

The above features are briefly described below: 

a. Fish plate: 

Function of the fish plate is:  

i. Provide full expansion and contraction.  

ii. Bear vertical and lateral stress without distortion and resist wear.  

iii. Provide easy renewal and replacement. 

 

Fig 5.10 Fish Plate 

b. Bearing plate: 

 Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area.  

In the case of B.H and DH rails bearing plates are required.  
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 

 

Fig 5.11 Bearing Plate 

c. Chairs: 

            These are driven for holding DH and BH rails in the required position. 

 

Fig 5.12 Chairs 

 

d. Spikes:  

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used.  

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track.  

(4) Elastic spike: These are provided with steel springs. 

 

Dog spikes                                                    Screw spikes 

 

Round spike                                          Elastic spike 

Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 

5.5.1 Various types of rail gauges in India: 

 Broad gauge 

 Meter gauge 

 Narrow gauge 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This 

gauge is also known as standard gauge of India and is the broadest gauge of the world. 

 Suitability: - Broad gauge is suitable under the following Conditions:- (i) When 

sufficient funds are available for the railway project. (ii) When the prospects of revenue 

are very bright. This gauge is, therefore, used for tracks in plain areas which are densely 

populated i.e. for routes of maximum traffic, intensities and at places which are centers of 

industry and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are 

not very bright. This gauge is, therefore, used for tracks in under-developed areas and in 

interior areas, where traffic intensity is small and prospects for future development are 

not very bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp 

curves, steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of 

revenue are not very bright. This gauge is, therefore, used in hilly and very thinly 

populated areas. The feeder gauge is commonly used for feeding raw materials to big 

government manufacturing concerns as well as to private factories such as steel plants, oil 

refineries, sugar factories, etc 

 

Name of gauge Width (mm) Route (km) % of route 
(km) 

Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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     CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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ABSTRACT 

 The Project deals with a Residential Building by GRAND PROJECTLLP at 

Chinnakakaninear Vijayawada under the premises of N.V.S Kishore Babu (Project Manager). 

Typical construction consists of G+14 floors. It is a Luxury residential Building with 

all the amenities like Shopping mall, gym, mini theater and club house, Overhead water 

Sprinkler system, sewage treatment plant etc., and it is of  6.9 acres with total of 4 towers 

with a builtup area of 32% of total area  and open area of 68% of total area. During the 

Training period they given a brief introduction about construction of this building. In this 

project, it is mainly dealing with observation of Site execution work of Structural elements 

like Beams & slabs etc and finishes like Masonry, Plastering, flooring, etc. Based on the 

orientation of floors, they have different built up areas. Quantity Estimation was explained in 

a detailed manner by the respective quantity surveyor (QS) and also plans were given for 

practicing it.Code specifications, Quality checking and building bye laws& safety plan are 

followed for every element in the construction. 
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CHAPTER 1 

INTRODUCTION 

Grand Project Capitol is a first of its kind Residential apartment project in Chinnakakani, 

offering 2BHK & 3BHK flats and Duplex apartments with great lifestyle Amenities like club 

house, gym, Overhead water sprinkler system Jogging track, Sewage treatment etc, are 

surrounded by very good social infrastructure. 

A premium housing project named GRAND PROJECT CAPITOL launched by Kesineni 

Developers and Kavuri Hills developers in Chinnakakani, Amaravathi.It is offering 

apartments of 2BHK with 1076 sqft&3 BHK with 2033 sqft .It is Spread across 6.9 acres of 

land having 4 towers of G+14 floors with Lift, public health Engineering units etc 

 

Fig 1.0Construction site 

Location of the Site :  

GRAND PROJECT CAPITOL is located in chinnakakani. This region was chosen because of 
its central location and ease of accessibility from the north, south, the coast and the 
Rayalaseema regions.  
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture. It undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades. The classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm-

.The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gain of strength 

2.2 READY MIX CONCRETE (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Boom place etc. The concrete admixtures 

like plasticizers are used to maintain the workability of concrete & slump S. 

     Table 1 Slump details 

S.No  Structural Elements of concrete                  Slump 

1  Slabs, beams  and Walls 110mm 

2 Columns 100mm 

3 Normal RCC work 100mm 

   

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 
concrete structure. Grade of steel used is Fe500. 
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TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 BAR-BENDING-SCHEDULE 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction. 

2.3.2 STIRRUPS 

These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement.8mm bars are used. Both ends should be hooked more than 1350 

 

Fig 2.1Stirrups 

 

2.3.3 COVER BLOCKS 

The blocks which are provided to prevent exposing of reinforcement to outside are 

called cover blocks. These are divided blocks between reinforcement and Shuttering 

Table 2 Clear cover 

Structural element Clear covermm 

Footing 50 

Column 40 

Beam 25 

Slab 20 
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2.3.4 LAPPING 

Lapping is defined as the overlapping of two bars side by side up to the design length 

Lapping zone in columns h/3 or h/4 and lapping length = 50d    (d = diameter of bar). 

2.3.5 DEVELOPING LENGTH 

A Developing length can be defined as the amount of reinforcement length needed to 

be embedded or projected into the column to establish the desired bond strength between the 

concrete and steel.  

Development length = 2/3 x D                      (D = depth of the beam) 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
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Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR Used for excavation of sub soil 

 

Fig 3.3 Excavator 

3.4 TOWER HOIST 

Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

4.1 BRICK TROWEL 

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE 

When constructing a wall, we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. 

We should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

4.4 PLUMB BOB 

This is used to measure the whether brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 
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Fig4.2 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding box wood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

4.6 SHUTTERING PLATES 

These plates are present at the top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 Runners 

Normally these plates are off two types, they are wooden and steel plates and these two types 

are used based on the load and how much load it need to transverse. Wooden plates are 

cheaper than steel plates. 

 

 

Fig 4.3 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m.  

There are different types of jacks used in construction site  

1. Top and bottom plate jack  

2. Four way head or Fork head jack 

3. L  Jack 

4. U  jack  

 

Fig 4.4 Prop Jacks 



10 
 

 

    Fig 4.5 Types of Prop jacks 

4.8 RUNNER 

These are about 2x3 and 3x4 inches, used for L jack to hold the under beam shuttering. 

4.9 CLAMP 

A clamp is a type of device typically used to hold a wood or metal work piece. There 

are used for Column shuttering and for Beam shuttering. These are available in different sizes. 

 

Fig 4.6Column Clamp 

4.10 ACRO SPANS: 
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Acro spans are widely use for slab shuttering works almost in all typeso construction. Its 

basically a telescopic spa which have inner and outer members.  

 

 

 

 

 

 

Fig 4.7Acro span 
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CHAPTER  5 

QUANTITY ESTIMATION 

5.1 Quantity of concrete & shuttering for footing 

In cubic feets 

1m=3.28ft  

 

 

Example:- 

A stepped footing with following dimensions  

A = 3.15m in feet 10.33ft 

B = 3.15m in feet 10.33ft 

C= 0.45m in feet 1.47ft 

D = 0.45m in feet 1.47 ft 

Tc =0.075m in feet 0.246ft 

Tf= 0.15m in feet 0.492ft 

Concrete Quantity-                                                        Shuttering Quantity- 

For Cement Concrete Bed-                                               For Cement Concrete Bed-      

Q = L x B x H                                                                   Q = Perimeter x h  

    = 10.33 x 10.33 x 0.492                                                   = (4 x 10.33) x 0.49 
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    =52.50 ft2                                                                         = 20.32ft2 

Stepped Footing 1                                                              Stepped Footing 1 

Q = L x B x H                                                                   Q = Perimeter x h  

    = 9.84 x 9.48 x 1.47                                                        = (4 x 9.48) x 1.47 

    =142.33ft2                                                                                            = 57.85ft2 

Stepped Footing 2                                                            Stepped Footing 2 

Q = L x B x H                                                                  Q = Perimeter x h  

    = 4.59 x 4.59 x 1.47                                                       = (4 x 4.59) x 1.47 

    =30.97ft2                                                                                                =26.98ft2 

Total quantity required = 52.50+142.33+30.97 = 225.8ft2 

Total shuttering Quantity = 20.32=57.85=26.98 = 105.15 ft2 

5.2 Quantity of steel reinforcement in beams 

 

5.2.1 Top Main Longitudinal Bar:- 

Apply the following formula to get the cutting length of the top longitudinal bar. 

Net Length = Clear length of the beam + 2x developing length+ 2x (bearing of wall - clear 
covers)                                                                                  Development length = 2/3 x D 

 
Therefore, Cutting length = Net length  2(d)for 900 = 2d      (d = dia of bar) 

 = Net length  4dfor 450 = 1d     (D = depth of beam) 

 

5.2.2 Bottom Main Longitudinal Bar:- 

Net Length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                 Development length = 2/3 x D 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4d                          for 450 = 1d 
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5.2.3 Top extra and bottom extra:- 

Same as top and bottom main reinforcement  

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4dfor 450 = 1d 

5.2.4 Stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

Therefore, Cutting length = Net length  5(2d)                   hook length= 10D          

No of stirrups = length/spacing +1 

 

5.3 Quantity of Shuttering for beams 

Shuttering quantity:- (width + 2 x Depth) x length 

 Length = clear length + 2 x bearings of wall 

Example:- 

Top main reinforcement:- 

Net length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                                             (Development length = 2/3 x D)                                                             

 = 4400+2(2/3x525)+2(200-25) 

=5450mm    = 5.45m 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Bottom main reinforcement:- 

Net length= Clear length of beam + 2x developing length + 2 x (bearing of wall - clear covers) 

= 4400+2(2/3x525)+ 2(200-25) 

=5450mm    = 5.45m 
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Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Top extra reinforcement  :- 

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers) 

=1500+ (2/3x525)+ 2x(200-25) 

= 2025mm     = 2.025m 

Cutting length= Net length  (2d) 

= 2025  50 

 = 1975mm    = 1.975m 

Bottom extra reinforcement :- 

Net length = 4400  2(800) 

= 2800mm    = 2.8m 

Net length of stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

= 2[(200-2(25) + (525-2(25)]+ 2x10x10 

= 1450mm    = 1.45m 

Cutting length = Net length  5(2D) 

= 1450 - 5x2x10 

                        =1350mm   = 1.15m                    

 

Stirrups:-   @ 150 c/c @ edge 

No of stirrups = (length/spacing)+1 

Length = 1500 + 175 = 1675 

No. of stirrups =(1675/150)+1 
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                  @ 230c/c @ middle 

No of stirrups = (length/spacing) + 1 

Length = 4400  (1500+1500) 

= 1400mm 

No. Of stirrups = (1400/230)+1 

 

Shutters Quantity for beam:- 

Quantity  (Q)         = (width + 2xdepth) x length 

               Width (b) = 200mm = 0.2m 

                Depth (d) = 525mm = 0.525m   

                Length (l) = 4400 +2(200) 

= 4800mm = 4.85m 

Q   =(b+ 2(d)x l) = (0.2 + 2(0.525) x 4.85) 

= 5.95 m2 

5.4 Quantity of Centering for Slabs

 

1. Find the Area of slab 

2. Find number of plates / shutters by using the following formula  

             Area of slab / shutter plates area 

3. Find the number  ofAcro spans 

              1 Acro span = 5 plates  
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              2 Acro span = 10 plates 

By cross multiplying can find the number of Acro spans for required area 

4. Find the number of prop jacks 

               1 Acro span = 3jacks 

               2 Acro span = 6 jacks 

  By cross multiplying can find the number of prop jacks for required area 

Example:- 

Area of slab = 5200x3600mm 

= 18720000mm2 

Shuttering quantity = 1.87m2 

No .of plates or shutters = Area of slab / area of shutter used 

Area of shutter used = 0.9x0.6 m2 

= 1.87/ (0.9x0.6) 

 

No. of Acro spans = for 5 plates = 1 Acro span 

for 35 plates =  ? 

                         By cross multiplying we get  

35/5 = 7 acro spans 

No. of prop jack = for 1 acro span = 3 jacks 

for 7 acro spans =    ? 

                         By cross multiplying we get 

                                        

5.5 Quantity of Brickwork 

1. Find the volume of brick wall  = Length x  height x Thickness of brick wall 

2. Find the volume of one brick = length x breadth x depth 

3. Find the volume of one brick with mortar = (L X B X D) X 10           

where 10 is thickness of mortar 

4. Number of bars = Volume of brick wall / Volume of one brick with mortar 
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5. Deduct the door and windows whether they are placed.  

Example: 

Length of brick wall = 3.95m 

Height of brick wall = 2.50m 

Thickness of wall = 0.2m 

Total brick work = L x B x T = 3.95 x 2.50 x 0.2 = 1.975m3 

Volume of one brick = 0.6 x 0.2 x 0.2 

Volume of one brick with mortar = (0.6 x0.2 x 0.2) x 0.1 = 0.0026 m3 

Number f bricks = Total volume of brick all / volume of one brick with mortar 

= 1.975/ 0.0024 = 822.9  nos 

5.6Quantity of Plastering 

Example : Plastering quantity for a  bed room (3800 x 3200 mm) 

 

North Wall [200 mm thick] 

Area = 2.8 x 2.5 = 7 m2 

Door D1 area = 0.975 x 2.150 = 2.09 m2 

Deducted area = 7-2.09 = 4.91 m2 

Door sides = [0.975 + 2.15 + 2.15] x 0.2 = 1.055 m2 
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Total area = 4.91 + 1.055 = 5.965 m2 

Volume = 5.965 x 0.012 = 0.071 m3 

East wall [100 mm thick] 

Area = 3.2 x 2.5 = 8 m2 

Volume = 8 x 0.012 = 0.096 m3 

For 200 mm thick 

Area = 0.8 x 2.5 = 2 m2 

Volume = 2 x 0.012 = 0.024 m3 

South wall [200 mm thick] 

Area = 3.6 x 2.5 = 9 m2 

Window W3 area = 1.0 x 1.2 = 1.2 m2 

Deducted area = 9 -1.2 = 7.8 m2 

Window sides = [1.0 + 1.2] x 2 x 0.2 = 0.88 m2 

Total area = 7.8 + 0.88 = 8.68 m2 

Volume = 0.104 m3 
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CHAPTER 6 

REINFORCEMENT AND SHUTTERING OF BEAM 

6.1BEAM REINFORCEMET  

Beam is a horizontal structural element has the capability of take tensile load and resistance 

to bending. The load which is carried by beam is transferred to column and wall. Most of the 

beam is reinforced and that type is main reinforcement of grade Fe500. The grade of concrete 

used in the beam is M25. The clear cover of the reinforcement is 25mm.Dimensions of the 

beam is 350*350mm.  

 

Fig 6.1 Beam reinforcement 

  

6.2BEAM & SLAB SHUTTERING 

 

Fig 6.2 beam and slab shuttering 
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CHAPTER 7 

SLAB CENTERING 

7.1 SLAB CENTERING 

Centering is a temporary arrangement and part of formwork which arranged to support 

horizontal member. The formwork for floors, beams and slabs is called as a centering. 

 

Fig 7.1 centering of slab 
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CHAPTER 8 

STAIRCASE REINFORCEMENT 

8.1STAIR CASE 

Stair case is an important component of a building providing access to different floors and 

roof of the building. It consist one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

Tread: The horizontal top portion of a step where foot rests is known as tread. In the 

construction, size of tread is 300mm. 

Rise: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150mm. And the no. of steps for each floor is 25*3. 

 

 

Fig 8.1 Reinforcement in stair case 
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CHAPTER 9 

BRICKWORK 

9.1 Brick work :Brick work is masonry produced by a bricklayer, using bricks and mortar. 

Typically, rows of bricks called courses are laid on top of one another to build up a structure 

such as a brick wall. In the site, AAC (Autoclave Aerated Concrete) bricks are used. These 

are light weight, precast, foam concrete building material suitable for producing concrete 

masonry unit (CMU) like blocks. The size of bricks used are 600 x 200 x 200 mm. For every 

1m, DPC bed is provided. For testing the brickwork, Diagonal test is performed. 

AAC is well suited for high rise buildings due to its lower density and  require less steel and 

concrete for structural members. Also the mortar needed for laying bricks is also reduced.  

 

Fig 9.1Brick work 

Advantages of using AAC Bricks 

 Improved thermal efficiency reduces the thermal load on buildings. 

 Porous structure gives superior fire resistance 

 Workability allows accurate cutting thus reducing generation of solid waste 

 Light weight saves cost and energy in transportation and labour expenses 

 It is non-toxic and long lasting 
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CHAPTER 10 

PLASTERING 

10.1Plastering 

Plaster is a pasty composition of sand, cement and water that hardens and used for coating 

walls, ceiling and partitions. Plastering is a process of obtaining smooth surface on the rough 

surface. Also it helps in preventing damp proofing. 

 

Fig 10.1plastering to ceiling 

10.2 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration of 

cement can continue. It is the process of maintaining satisfactory moisture content and a 

favourable temperature of concrete during the period immediately after placing. Curing 

should be carried out for 10 days minimum for all cement and concrete works. Better curing 

gives strengthwithout any cost 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water in 

somecases, wet coverings. 

Membrane Curing:During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing done. 

Ponding: Floor slab, road slab etc. are covered by water by making small ponds of water 
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CHAPTER-11 

BUILDING MODELS 

 

Fig 11.1Building model view1 

 

Fig 11.2 Building model view2 

 

Fig 11.3 Building model view3 
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CHAPTER-12 

CONCLUSION 

 Different tools and equipments used in site construction are known 

 Practical observation of construction of various structural elements 

 Estimation and Costing of various structural elements is learned and practiced 

 Importance of work ethics like time management, teamwork, punctuality etc. are 

understood. 

 The safety measures that must be practiced at site are known. 

Finally, a real time experience of working in a residential project was gained 
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 ABSTRACT 

Residential building is one in which people reside permanently or for a considerable time. A 

residential building is defined as the building which provides more than half of its floor area for 

dwelling purposes. In other words, residential building provides sleeping accommodation with or 

without cooking or dining or both facilities.2D drafting and drawing is the process of creating and 

editing technical drawings as well as annotating designs. Drafters use computer-aided design(CAD) 

software to develop floor plans, building permit drawings, building inspection plans and landscaping 

layouts. CAD software for 2D drafting can be used to draft designs more quickly and with greater 

precision, without using stencils and technical drawing with texts, dimensions, leaders and tables. 

The work was carried on planning and design of residential buildings using available software, i.e., 

AUTOCAD 2D drafting. The various facilities for the residential building were also planned and 

designed. 
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CHAPTER1 

INTRODUCTION 

1.1 AUTOCAD 

Once a site has been identified for construction, planning, and design of buildings have been 

completed adequately by the Engineer, the construction work is awarded to contractor. The 

construction activities starting from site planning, site clearance and site organization to completion 

of building construction need interpretation of drawings. These drawing can be interpret by 

understanding graphic language and written test accompanying it. The graphical language is 

composed of pictorial and multi-view drawings. These drawings are prepared at various scales and 

use conventional signs and architectural symbols to convey information of size, shape and materials 

to be used in construction of various building components. 

 Many types of drawings are used in building construction to provide necessary information to 

Engineer and Contractor. These are called as Working Drawings. Traditionally working drawing 

would typically combine plans, sections, elevations and some details to provide a complete 

comprehensive idea of the building on one sheet. But modern working drawings are much more 

detailed. It is standard practice to isolate each view on a separate sheet with brief notes referring to 

standardized specification documents for more information. Understanding the layout and 

construction of a modern building requires a thorough knowledge of working drawings. 

A solution to many engineering problems requires a combination of organization, analysis, 

problem solving principles and a graphical representation of the problem. Objects in engineering are 

represented by a technical drawing (also called as drafting) that represents designs and specifications 

of the physical object and data relationships. Since a technical drawing is precise and communicates 

all information of the object clearly, it has to be precise. This is where CAD comes to the fore. CAD 

stands for Computer Aided Design. CAD is extensively used in the design of tools and equipment 

required in the manufacturing process as well as in the construction domain. CAD enables design 

engineers to layout and to develop their work on a computer screen, print and save it for future 

editing. CAD is used to accomplish preliminary design and layouts, design details and calculations, 

creating 3D models, creating and releasing drawings, as well as interfacing with analysis, marketing, 

manufacturing, and end-user personnel. 
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1.2 Types of Buildings 

 Buildings classified based on occupancy and type of use as. 

a) Residential Buildings 

b) Educational Buildings 

c) Institutional Buildings 

d) Industrial Buildings 

e) Commercial Buildings 

f) Hazardous Buildings 

Residential Buildings 

 In these building sleeping accommodation is provided. It includes the living room, bedroom, 

kitchen, hall, toilet and bathroom. It may be a single storey building or apartments. 

Educational Buildings 

 These include any building using for school, college, assembly for instruction, education or 

recreation. 

Institutional Buildings 

 These buildings used for different purpose, such as medical or other treatment or care of a 

person suffering from a physical or illness. These building include hospital, sanitaria, jail etc. 

Industrial Buildings 

 These are buildings in which products or all kind of properties are fabricated, assembled. For 

example refineries, gas plant, mill etc. 

 

Commercial Buildings 

Commercial buildings are buildings that are used for commercial purposes, and include office 

buildings, warehouses, and retail buildings. In urban locations, a commercial building may combine 

functions, such as offices on levels 2-10, with retail on floor 1. 
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Hazardous Buildings 

These buildings are used for the storage, handling, manufacture or processing of highly combustible 

or explosive materials or products which are liable to burn with extreme rapidly and/or which may 

produce poisonous elements for storage handling, acids or other liquids or chemicals producing 

flames, fumes and explosive, poisonous, irritant or corrosive gases processing of any material 

producing explosive mixtures of dust which result in the division of matter into fine particles 

subjected to spontaneous ignition. 
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               CHAPTER 2  

PLANNING OF RESIDENTIAL BUILDINGS 

  

 A residential building is one which is used wholly or partly for a considerable time or 

permanently for human habitation. A house is one which gives shelter to its inmates against the 

weathering elements as the sun, rain, wind and snow. 

 House, bungalow, block of flats and even cottage falls in the category of residential 

buildings. It includes hotel, hostel buildings, dormitories and motels which are used for residential 

purposes for short duration. Prior to planning of a residential building, it is essential for the planner 

to consider the following. 

a) Size, shape and location of the plot. 

b) Specific requirements of the occupants. 

c) Fund resources available. 

d) Locally available materials for construction. 

e) Meteorological conditions of the area. 

The dwelling should be planned on the basis of a family as a unit. However, the number of family 

members, their ages and relationships, vary largely and thus requirements in accommodation vary 

from family to family and from one income group to another income group. Hence, no hard and fast 

rules for a particular standard of accommodation can be laid down. However, the units which are 

must for a residential building are the bedroom, kitchen, dining space, water closet, bath and a stair. 

In addition to these, a number of other units as pantry, dining room, study room, library room, 

recreation room, guest room, dressing room, store room, parlour (sitting room), verandah, prayer 

room etc., may be provided. 

 To fulfill the needs of human activities, the residence is divided into three major areas. They 

are: 

a) The living area 

b) The sleeping area 

c) The service area  
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2.1 Rooms meant for the various activities 

Drawing or Living room: 

 Drawing room is the very first room of a house as we enter. Sometimes, it may be followed 

after a verandah. This room is called drawing hall, main living room, entrance foyer or a lounge. 

 Its main functions are: 

i. To draw guests 

ii. Act as a lounge 

iii. Act as a sitting or relaxing room 

A room of size 3.5m x 5.5m is a small drawing room, 5m x 6m is a comfortable one and 7m x 9m is 

a luxurious room. 

Dining room: 

 It is a place where some are all family members take their breakfast, lunch and dinner. It 

should be cool. It is to be connected to the kitchen. Its flooring should be smooth, non-slippery, non-

absorbent and should be easily cleaned. A dining room of 4m x 5m is a comfortable one and one of 

5m x 6m is a spacious one. 

Kitchen: 

 A kitchen is a place where food is prepared and stored for consumption. A well planned 

kitchen is always efficient and attractive. Health, comfort and happiness of the family directly 

depend upon the cleanliness of the food prepared in the kitchen. 

A small kitchen is 1.5m x 3m, 3m x 5m is a comfortable one and 4m x 6m is a big one. 

Bed room: 

 A man spends major part of the day in the bedroom either sleeping or relaxing. A man spends 

30% to 50% of his life in a bedroom. A room of 3m x 3m shall be a small bedroom and 4m x 4m is 

relatively a comfortable one. 
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Bath and water closets: 

 Bathroom is a place where inmates take bath and the waste water is collected and conveyed 

off in a hygienic manner. Water closet is a place of collection of human discharges of foul nature as 

urine and human excreta and conveyed off hygienically. A small toilet may be of 1.5m x 2m and one 

of 2m x 3m is big. A toilet of3m x 4m shall be the biggest with a bath tub, wash-basin, geyser and 

shower. 

 

Verandah: 

         It is the area open on one side, two sides or on three sides. It is essential component of coastal 

tropical houses. Any verandah protects the interior rooms from the sun and keeps cooler. Its 

minimum width is 1.5m. 

Store room: 

It is to store 

i. Items of regular use as food grains, fire-wood or coal, spare gas cylinders, brooms. 

ii. Utensils and articles if rare uses as vacuum cleaner, crowbar, painting brushes. 

iii. Broken furniture, condemned utensils etc. 

The minimum floor area of store room should be 8 sq.m. 

Table 1  Minimum Areas for Different Types of Rooms 

Room  Minimum area 

Master bedroom 9.5m2 

 7.5m2 

Kitchen 5m2 

Toilets   2.8m2 

Dining 7m2 

Storeroom  3m2 

 

 



14 
 

Table 2 Minimum Dimensions for Building Elements 

Windows                                 W3 

                                                W2 

1.5m x1.5m 

1m x 1.5m 

Kitchen windows                    KW2 

                                                KW3 

1m x 1m 

1.5m x 1.2m 

Ventilation                              V 0.76m x 0.6m 

Main door                               MD 

Doors                                      D 

                                                D1 

1m x 2m 

0.91mx 2m 

0.84m x 2m 

 

2.2Minimum Standard Dimensions of Building Elements 

Plinth height: 

 The height of the plinth shall not be less than 450mm ground level. A minimum of 600mm is 

the best from drainage or other considerations. It is a minimum of 900mm in water logged soils. 

 

Parapet wall: 

 Parapet walls and hand-rails provided on the edges of roof terraces, balcony, verandah, etc. 

shall not be less than 0.6m and more than 1.20m in height from the finished floor level. 

Boundary level: 

The requirements of the boundary wall are given below: 

a) Except with the special permission of the authority, the maximum height of the compound 

wall shall be 1.5m above the center line of the front street. Compound wall up to 2.4m height 

may be permitted if approved by the authority. 

b) In the case of the corner plot, the height of boundary wall shall be restricted to 0.75m for a 

length of 10m on the front and side of the intersection. 

 

 



15 
 

Staircase: 

 The minimum width of the stair is 0.9m. The minimum clear head room shall be 2.2m. The 

minimum width of tread without noising shall be 250mm for residential buildings. The maximum 

height of rise shall be 190mm. 

2.3 Orientation 

 The arrangement of different parts of a building in some specific direction is 

called Orientation of a Building.The orientation provides easiness to the inhabitants. 

After selection of the site of a building, the design of its construction starts. Building Orientation the 

first phase of the design. 

Objectives of Building Orientation. 

The orientation of a building is done for the following purposes: 

(i) To give the correct direction to the building according to the surroundings. 

(ii) To provide natural light and air to the inhabitants. 

(iii) To save the inhabitants from dust and smoke. 

(iv) To save the inhabitants from noise. 

(v) To provide privacy to the inhabitants. 

(vi) To save the building from damages due to rain. 

(vii) To save the inhabitants from the bad effects of the worst weather. 

(viii) To add beauty to the building 

 

The houses are provided with a front open yard, middle open yard and back open yard by the ancient 

Indians. As the North remains cooler, rooms of top priority and of higher importance were placed on 

North. Meditation or prayer room towards North-East [Eesanyan- the direction of the god], East 

offers morning sun that is pleasant and welcome. Bath or the place of wash was proposed towards 

East. It may be because the main entrance was to be located at East and situated just by the side of 

bath, as it was the custom to wash the limbs thoroughly before stepping into any room of the house. 

Kitchen was proposed on the South-East direction (Agneya- the direction of Agni-the God of 

fire) as it provides enough lightthroughout the day. Cooking was done after the sun rise and before 

the sunset then. 
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Table 3 Various Rooms and their Desirable Directions 

 
Direction  Desirable rooms Undesirable  

 

N 

Study room 

Bed room for aged  

Drawing  

Kitchen, stairs  

 

 

Garage 

 

NE 

Puja 

Entrance, Balcony 

Ground level water tank  

Kitchen 

Stairs 

Toilet 

 

E 

 

Bath 

 

Garage 

 

SE Kitchen, Dining Well, Cellar 

S 

 

Bed room 

Dining, Stair &Bath 

Well 

Cellar 

SW Master bed room 

Overhead water tank 

Kitchen, Toilet 

Well, cellar 

W  Dining, Bed room Cellar 

NW Drawing, Kitchen Other bed rooms 
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CHAPTER 3 

COMPUTER AIDED BUILDING DRAWINGS 

An engineering drawing traditionally prepared using drawing instruments. But accuracy of 

these drawing is dependent on individual skill of the person drawing them. The modifications and 

repetition work of these drawings are more time consuming. Hence, the popular alternative for 

manually prepared engineering drawings is the computer aided drawing. Computer aided drafting is 

the process of preparing of an object buildings on the screen of a computer. 

It improves graphics capabilities which allow any design engineer to: 

a) Modify drawing very easily and print out a new drawing in minutes. 

b) Correct mistakes, copying, moving, deleting, inserting new details and changing scale of old 

drawings easily. 

c) Create various layers of drawing which permit to mention geometric information including 

text with different style, fonts, colour and sizes of drawing. 

d) Construct high quality drawings without depending on the skill of the person drawing them. 

e) Rotate or translate the objects in the drawing to any position. 

f) Produce better designs that are almost impossible to produce manually. 

g) Zoom in and zoom out any components of drawing or complete drawing. 

3.1 AUTOCAD 

AUTOCAD is widely used and highly professional computer aided drafting and design 

package which runs on a low cost, standard micro computer bringing the benefits of a high 

performance CAD facility. AUTOCAD is a registered product of Autodesk, Inc. AUTOCAD is a 

computer-aided software drafting program. It is used for a number of applications like creating 

blueprints for buildings, bridges and computer chips to name a few. AUTOCAD is 2D and 3D 

computer aided drafting software application. It is commercial software. Since 1982 it was a desktop 

application. Since 2010, it is available as a mobile, web and cloud-based app and known as 

AUTOCAD. 

3.1.1 History of AUTOCAD 

 AUTOCAD was derived from a program that began in 1977, and then released in 1979 called 

Interact CAD also referred to in early Autodesk documents as Micro CAD, which was written prior 
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demonstrated at the 1982 Comdex and released that December, as Autodesk  

 AUTOCAD is a commercial computer-aided design (CAD) and drafting software application 

developed and marketed by Autodesk. AUTOCAD was first released in December 1982 as a desktop 

app running on microcomputers with internal graphic controllers. By March 1986, AUTOCAD had 

become the most ubiquitous CAD program worldwide. Before AUTOCAD was introduced, most 

commercial CAD operator working at a separate graphics terminal. Since 2010, AUTOCAD was 

released as a mobile and web app as well, marketed as AUTOCAD 360. 

3.1.2 Operation of AUTOCAD 

 AUTOCAD is easy to operate since it is completely menu driven software package. The 

available commands are operated through the following options. 

a) Direct command entry through keyboard. 

b) Through the top pull down menu. 

c) Through the tool bars located in any portion of the screen. 

3.1.3 Working of AUTOCAD 

 There is a co-ordinate system used in AUTOCAD. Every drawing shows its co-ordinate. 

Everything that we draw in AUTOCAD is exact. All objects draw on screen is based on X-Y co-

ordinate system. In AUTOCAD it is known as world co-ordinate system (WCS). 

3.2 AUTOCAD Features 

 Storage and accessibility 

 3D view 

 Revisions and modifications 

 Speed 

 accuracy 

Storage and accessibility: 

 AUTOCAD files can be saved on a computer or achieved in any storage media. Software 

files occupy lesser storage space as compared storage space required for keeping manually drafted 

paper drawings. Paper drawings also need care and protection from loss or damage due to floods, 
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fires or other calamities .The software files can also be stored on any cloud storage, from where they 

are easily accessible at any time, from anywhere provided there is an internet connection. 

3D view: 

 Although it is possible to sketch 3D drawings manually, they are not as effective and realistic 

as computer aided drawings. AUTOCAD help model 3D objects with colours, materials and/or 

textures applied to various surfaces making them vivid and easier for the user to visualize the end 

product. 

Revisions and modifications: 

 Any changes in manually drafted paper drawings would require the draftsman to draw the 

drawing again. Since this involved a lot of effort, the draftsman just scratched out the older details 

and drew new details, resulting loss of older details and also not-to-scale drawings. CAD has inbuilt 

tools that allow any number of revisions and changes easily and quickly. You can edit or delete 

details easily using simple user- an also save the previous versions of the 

file in case you wish to re-use them. 

Speed: 

 Creating a drawing in AUTOCAD is much faster than drawing manually. You can also save 

time and effort by creating re-usable block library.Easyedits are possible with commands like copy, 

mirror, rotate and scale and many more such commands. 

Accuracy: 

 AUTOCAD enables you to draw with fractional dimensions and also define precision to any 

number of decimal places, which is not possible to achieve in hand-drafted manual drawings, hence 

offering accuracy in all dimensions. 

 

3.3 Advantages and Disadvantages of AUTOCAD 

3.3.1 Advantages of AUTOCAD 

 Reduced storage space. 

 Corrections can be made easily. 
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 Repetitive parts of the drawing can be saved and imported as a part of a  

 CAD systems can be linked with CAM machines to produce objects straight from the 

drawings. 

 3D CAD designs can be made to look realistic by using the material library for clients to see. 

 CAD designs can be easily shared between companies or department using email. 

 CAD can be used to create stimulated environments to show the client. 

3.3.2 Disadvantages of AUTOCAD 

 Work can be lost if the computer crashes. 

 Work could be corrupted by the viruses. 

 Work could be hacked. 

 Time taken to learn how to use the software. 

 Initial cost of buying a computer system is high. 

 Time and cost of training staff. 

 Continual need for updating the software or operating system. 

 CAD/CAM systems means less people need to be employed. 

3.4 Benefits of AUTOCAD 

 Quickly creates designs 

 Improved quality over hand drafting 

 Easily modify 

 More accuracy 

 Easy to transfer  

 Long time save 

3.5 Types of CAD software 

 2 Dimensional CAD (2D CAD) 

 3 Dimensional CAD (3D CAD) 

3D CAD can be further classified as: 

 Wire-frame models- they create skeleton like models with lines and arcs. 

 Surface models-unlike wire frames, these models are created by joining 3D surfaces. 

 Solid models. 
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2 Dimensional CAD (2D CAD) 

t time, 

major automobile, aerospace and other engineering companies developed in-house tools to automate 

repetitive drafting requirements. 2D CAD relies on basic geometric shapes like lines, rectangles, 

circles, etc. to produce flat drawings. These types o

 

3 Dimensional CAD (3D CAD) 

 3D CAD is a step up from the 2D CAD software of yesteryears. As the processing power of 

computers increased and the graphic display capabilities improved, 3D CAD has become an 

increasingly popular design tool. 3D CAD allows creation of 3D images that are realistic. These 

images are called 3D models as they can be viewed and rotated in any direction  X, Y or Z. You can 

also display views from a 3D model, such as isometrics or perspectives, from any angle using 3D 

-Dassults. 3D CAD 

quickly became popular because of enhanced visual capability.  

 The rapid advancement of 3D software today has helped quick turnaround in product design, 

giving birth to the concept for 

CAD software includes Solid Edge and Solid Works. Of course, with the vast array of tools, 

professional training is needed to master these tools. 

 

 
Wire-frame models  

 They create skeleton like models with lines and arcs. Since they appear to be made of wires, 

and everything in the background is visible, they are called wire-frame models. They are not very 

popular anymore.  

 

Surface models  

 Unlike wire frames, these models are created by joining 3D surfaces. Since nothing in the 

background is visible, the surface models are quite realistic.  
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Solid models  

They are considered to be the most useful CAD models. Although they appear to be the same 

as surface models, they also have additional properties like weight, volume and density, just like 

actual physical objects. These models are commonly used as prototypes to study engineering 

designs. 
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CHAPTER 4 

DESIGN AND MODELLING 

While planning a drawing in AUTOCAD, the following set-up operations are carried out, 

1) Fix drawing units and limits of the drawing 

2) Basic geometric commands depending upon the requirement 

3) Utilize basic editing commands 

4) File handling commands 

5) Text dimensioning commands 

4.1 Fix drawing units and limits of the drawing 

 Every object is measured in units. Internally AUTOCAD would be working in default 

coordinates called drawing units. It is necessary to select the units before drawing. This is achieved 

by units command. 

1) Command-units: By using this , we can set drawing units i.e., Linear units, as m, cm, inches, 

feet and angular units as degree, radians, minutes and seconds. 

 

Figure 4.1 
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2) Command-Limits: it is generally necessary to specify the limits of the drawing that one is 

about to use. It is like choosing the right size of drawing sheet for making drawing. The 

actual size of the drawing would have to be specified by using the key board. This would be 

achieved by using the limits command. 

Command:Limits ( ) 

Specify lower left corner <0.0, 0.0><ON/OFF>0, 0( ) 

Specify upper right corner <420, 297><ON/OFF>12, 9 ( ) 

Command: Z ( ) 

After getting the limits we should zoom the screen to all. When we set 

it will not allow to draw the object outside the grid limits. 

 

4.2 Basic geometric commands depending upon the requirement 

 The basic commands and their structure of various geometric figures are given in details for 
drawing AUTOCAD 2D drawing 

 Line 
 Erase 
 Circle 
 Undo 
 Oops 
 Arc 
 Ellipse 
 Polygon 
 Polyline 
 Zoom 
 Rectangle 
 Multiline 
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LINE 

It can be used for making simple lines in the drawing.  

 

Figure 4.2 

 

 

CIRCLE 

It is the command used for making a circle in AutoCAD. 
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Figure 4.3 

POLYLINE 

This command can be used to  make a Polyline in your 
drawing. 

Figure 4.4 

RECTANGLE 

This command will make a rectangle in AutoCAD. 
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Figure 4.5 

 

 

 

 

 

 

POLYGON 

This command can be used to make a polygon with minimum of 3 sides and a maximum of 1024 sides. 
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Figure 4.6 

 

ARC 

As the name suggests, this command can be used to make an arc in AutoCAD. 

 

 

COPY 

This command is used to copy object(s) in AutoCAD. 

 

 

 

  

ARRAY 

Using this command you can make Rectangular, polar or Path array. 
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Figure 4.7 

TRIM 

This command is used for trimming a geometry. 

In this section, I have listed the most frequently used status bar options along with their properties and 
uses. 

 

Figure 4.8 

F7 

This status bar tool will toggle the visibility of background grid which is often visible in your drawing 
area. 

 

F9 

Toggle Snap mode, when snap mode is active AutoCAD cursor will jump to specific points in the 
drawing area which is defined in snap mode. 
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Figure 4.9 

 

ELLIPSE 

As the name suggests, this command can be used to make an ellipse with the major and minor axis. 
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SC 

This command is used to change the scale of an object. 

 

X  

This command can be used to explode objects like Polyline to simple lines, an array or a block to a 
simple geometry etc. 

 

F 

This command can be used to add rounded corners to the sharp edges of the geometry, these round 
corners are also called fillets. 

 

F8 

Toggles Ortho mode on/off. When ortho mode is on you can make lines either horizontally or 
vertically only. 

 

F11 

Toggles Object snap tracking on/off. Using this option you can track snap points of geometries like 
center, midpoint, endpoint etc  

4.3 Generation of 2D Building Plan Drawings in AUTOCAD 
        To draw a 2D plan, we adopt the following steps. 

Step: 1 Command: UNITS ( ) 

Set the desired units to the drawing which we require. 

Step: 2 Command: LIMITS ( ) 

Reset Model space limits: 

Specific lower left corner<0.00, 0.00>: ( ) 

Specific upper right corner<X, Y>: ( ) 

Step: 3 Command: LINE/RECTANGLE 

        Specify first and second points ( ) and draw the walls for the plan as we require 

 



 

Step: 4 

Select the objects that  are  to  be  trimmed  by  using  TRIM  

command  and  trims  off the objects that are unnecessary 

       Step : 5 

Draw all the rooms of the plan with desired dimensions 

Step : 6 

By using HATCH command, hatch the objects upto the wanted area 

Step: 7 

Draw the Doors and Windows at the required places by using LINE, 

COPY, MOVE commands 

Step : 8 

Use other commands and made all the necessary objects and complete the plan 

Step :9 

By using Text Dimensioning commands, We can create text at the 

required place with the specified height, rotation angle, alignment, 

style etc. The distance between two specified pints was also created 

using command DIST 

Step :10 

Save the file 
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DOORS                       MD : 1.00 X 2.00 

                                        D  : 0.91 X 2.00 

                                       D1 : 0.84 X 2.00 

WINDOWS                   W3 : 1.50 X 1.50 

                                        W :  1.89 X 1.501  

                                    KW2 : 1.00 X 1.20 

 

VENTILATOR                 V : 0.76 X 0.50 
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                                                 RESIDENTIAL BUILDING 

  

 

Observations at site 
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CONCLUSION 

Plans of various residential buildings were developed by using AutoCAD                
(2D drafting) software.  

Building plan, elevation and section for residential buildings was adopted by standard 
guidelines of building drawing and orientation (vaasthu) .  

Planning and design of residential buildings was carried on by considering rules of 
working and approval drawings.  

 Construction work and site location is visited for two days.  
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UNIT -1 

  INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as 

of March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked.  

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue 

of 874 trillion, consisting of  in freight revenue and  in 

passenger revenue, with an operating ratio of 96.0 percent.  

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long-

distance and suburban routes, from 7,349 stations across India. The trains have five-digit 

and four-digit numbering system. Mail or Express trains, the most common types, run at 

an average speed of 50.6 kilometers per hour. Most premium passenger trains like 

Rajdhani, Shatabdi Exp run at peak speed of 140 150 km/h with Gatiman Express 

between New Delhi and Jhansi touching peak speed of 160 km/h. Indian railways also 

runs indigenously built semi-high speed train called Vande Bharat between Delhi - 

Varanasi and Delhi - Katra which clocks a maximum track speed of 180 km/h. In the 

freight segment, IR runs more than 9,200 trains daily. The average speed of freight trains 

is around 24 kilometers per hour. Maximum speed of freight trains varies from 60 to 

75 km/h depending upon their axle load with container special running at a peak speed of 

100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach-

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016.  
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to 

measure geodetic height, and in construction to measure height differences of 

construction artifacts. 

 

     
 

 

     Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 

 

    Fig 3.1 Components of Railway Track 

3.1 Sub Grade 

In transportation engineering, sub grade is the native material underneath a 

constructed road, pavement or railway track. It is also called formation level. The 

term can also refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order     to 

remove surface vegetation, topsoil and other unwanted material, and to create space 

for the upper layer of the pavement. 

 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 

 Once the sub grade is at the required level then blanket work is started.  

3.2 Blanket 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread 

over entire width. On some other railway systems of the world, this layer is also 

called as sub-ballast. 

 

     Fig 3.3 Blanket Material 

3.2.1 Properties of blanket material 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle 

size distribution curve should fall within two enveloping curves. If the material 

contains plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall 

not exceed 5%. If fines are non-plastic, then the above percentage may be allowed up 

to 12%. The Uniformity coefficient (Cu) should not be less than 4, preferably be more 

than 7.  
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3.2.2Preparation of blanket material 

     a. Dumping: 

   

     Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

    b. Dozing:  

   

         Fig 3.5 Dozing 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 

   

     Fig 3.6 Grading 

 The process of final shaping of surfaces on which pavement will be placed. 

d. Rolling: 

   

Fig 3.7 Rolling 

  The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations.  
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 

  Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 

 The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 

 

Fig 3.8 Levelling 
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  UNIT-4 

   SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density 

filling in the hole. The in-situ density of material is given by the weight of the excavate 

material divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

4.1 Apparatus 

1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10.  Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in 

sufficient quantity. It is required to be free from organic substances. The sand should 

have been dried in an oven and kept in suitable storage for a period of time to allow its 

water content to reach equilibrium with atmospheric humidity. 

4.3 Calibrations 

1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the 

sand pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and 

M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely 

filled and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder 

(M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 

 

 

 

 

Fig4.1 Sand Replacement Test Apparatus 

 

Dry density=Bulk density/(1+water content) 
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UNIT-5 

  PERMANENT WAY OF RAILWAY TRACK 

5.1 Ballast: 

            Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 

5.1.1 Functions of Ballast: 

The ballast serves the following functions in a railway track.  

  

 

a large area of the formation.   
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Fig 5.1 Ballast 

5.2 Sleepers: 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers:   

a) Holding gauge in proper gauge and level.  

b) Act as elastic medium.  

c) Support the rail firmly and evenly.  

d) Distribute the load transmitted from the rolling stock over large area of ballast.  

e) Provides stability to the permanent way. 

5.2.2 Requirement of an Ideal sleeper: 

a) Proper maintenance of gauge.  

b) Should have fittings that can be fitted, removed lifted, packed and replaced.  

c) Long life.  

d) Economical in respect of initial cost and subsequent maintenance.  

e) Capable of maintain alignment of track and level of ballast.  
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f) Strong enough to withstand bending stress.  

g) Should provide resistance against slide.  

h)  Should resist being pushed forward due to passage of trail.  

i) Should be anti-theft and anti sabotage. 

 

 

 

5.2.3 Types of Sleepers: 

1. Timber or wooden sleepers: 

The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like 

pine. The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

Fig 5.2 Steel Sleepers 

3. Cast Iron Railway Sleepers: 

Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 

 

 

CI sleepers are of the following types:  

a. Pot or Bowl sleeper: 

                                      The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 

                          The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

Fig 5.5 Plate Sleeper 

 

c. Box sleeper: 

                        

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 

                        This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 

e. Duplex Sleepers:  

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to 

the rail under each joint. The tie bar connects the plates across the track supporting ends 

of the adjoining rails at joints. These tie bars however not fixed to the rail with any fitting 

as illustrated in Fig. 5.7. 

 

Fig 5.7 Duplex Sleepers 

f. Concrete Sleepers: 

R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers 

are used. They were first of all used in France round about in 1914 but are common since 

1950. They may be a twin block sleepers joined by an angle iron. It may be a single block 

pre-stressed type. 
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Fig 5.8 Concrete Sleepers 

5.3 Rails: 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand 

stresses, they are made of high-carbon steel. 

5.3.1 Function of Rails: 

Rails are similar to steel girders. They perform the following functions in a track: 

(a) Rails provide a continuous and level surface for the movement of trains.  

 (b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road.  

(c) They serve as a lateral guide for the wheels.  

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces.  

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 

Rails can be divided in three types 
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1. Double Headed Rails  

2. Bull Headed Rails  

3. Flat Footed Rails 

1. Double Headed Rails: 

These rails indicate the early stage of development. It essentially consists of three 

parts,  

 Upper Table  

 Web  

 Lower Table 

     Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower 

table with the chair made the surface of lower table rough and hence the smooth running 

of the train was impossible. Therefore, this type of rail is practically out of use. Double 

headed rail is shown in Figure. 

    2. Bull Headed Rails: 

This type of rail also consists of three parts, 

 The Head  

 The Web  

 The Foot 

These rails were made of steel. The head is of larger size than foot and the foot is 

designed only to hold up properly the wooden keys with which rails are secured. Thus, 

the foot is designed only to furnish necessary strength and stiffness to rails. Two cast iron 

chairs are required per each sleeper when these rails are adopted.  
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3. Flat Footed Rails: 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head  

 The Web  

 The Foot 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

Fig 5.9 Flat Footed Rails 

5.4 RAIL FASTENINGS: 

                                    Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate   

(b) Bearing plate  

(c) Chairs  

(d) Spikes 

The above features are briefly described below: 

a. Fish plate: 

Function of the fish plate is:  

i. Provide full expansion and contraction.  

ii. Bear vertical and lateral stress without distortion and resist wear.  

iii. Provide easy renewal and replacement. 

 

Fig 5.10 Fish Plate 

b. Bearing plate: 

 Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area.  

In the case of B.H and DH rails bearing plates are required.  
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 

 

Fig 5.11 Bearing Plate 

c. Chairs: 

            These are driven for holding DH and BH rails in the required position. 

 

Fig 5.12 Chairs 

 

d. Spikes:  

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used.  

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track.  

(4) Elastic spike: These are provided with steel springs. 

 

Dog spikes                                                    Screw spikes 

 

Round spike                                          Elastic spike 

Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 

5.5.1 Various types of rail gauges in India: 

 Broad gauge 

 Meter gauge 

 Narrow gauge 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This 

gauge is also known as standard gauge of India and is the broadest gauge of the world. 

 Suitability: - Broad gauge is suitable under the following Conditions:- (i) When 

sufficient funds are available for the railway project. (ii) When the prospects of revenue 

are very bright. This gauge is, therefore, used for tracks in plain areas which are densely 

populated i.e. for routes of maximum traffic, intensities and at places which are centers of 

industry and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are 

not very bright. This gauge is, therefore, used for tracks in under-developed areas and in 

interior areas, where traffic intensity is small and prospects for future development are 

not very bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp 

curves, steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of 

revenue are not very bright. This gauge is, therefore, used in hilly and very thinly 

populated areas. The feeder gauge is commonly used for feeding raw materials to big 

government manufacturing concerns as well as to private factories such as steel plants, oil 

refineries, sugar factories, etc 

 

Name of gauge Width (mm) Route (km) % of route 
(km) 

Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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     CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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1. ABSTRACT 
 

As a part of the curriculum, and for the partial fulfillment of the requirements for completion of 

the Engineering degree from Gudlavalleru Engineering College, underwent an industrial training 

at the CHINMAYA GROUP OF CONSTRUCTION, ELURU. for four weeks during 

the months May 2018 - June 2018. The reports consist of brief study and description of 

materials,  and procedures used at the site for construction.  

The different structural components adopted in CHINMAYA GROUP OF CONSTRUCTION  

are footings-combined footings, slabs-two way slabs of concrete M20 grade and bars of  size 

10mm & 8mm, the size of columns in the construction of Chinmaya group of construction is 20 

dia bars & grade of concrete is M25, the bar size in construction of beams by Chinmaya group of 

construction is 20mm diameter & concrete grade is M25 & mix proportions as per IS CODE. 

 

                         

 

 

 

 

 

 

 

 

 



 
    6

                                 2.  ACKNOWLEDGEMENT 

With profound sense of gratitude, I sincerely thank Mr.K.Venkateshwara Rao, 

Associate Professor, for his support and suggestions.  

I would like to thank Mr.S.Sai Charan, Assistant Professor, Department Internship 

Coordinator for his support and advices to get and complete internship program. 

 I feel elated to extend our gratitude to Dr. P. Kodanda Rama Rao Head of Civil 

Engineering Department, for his encouragement all the way during the internship. 

I would like to take this opportunity to express our profound sense of gratitude to our 

Principal Dr. P. Ravindra Babu for providing me all the required facilities. 

I also express our sincere gratitude to Dr.S.R.K.Reddy, Advisor to the Management 

and Professor in Civil Engineering Department, Gudlavalleru Engineering College for his 

valuable suggestions. 

I would like to thank CHINMAYA GROUP OF CONSTRUCTION, ELURU for 

giving me the opportunity to do an internship within the organization. I also thank the people 

who helped me to gain knowledge during the training. 

Finally, we would like to thank one and all who directly or indirectly helped us in the 
completion of this internship. 

 

 

 

 

 

 

                                                                                                        T. Trinadh (16481A01C7)  



 
    7

                                       3. INTRODUCTION 

3.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTION  

Managing director: Mr. Kalyan Naidu. 

The company has lot of experience in real estate about 19 years. Chinmaya group of construction 

has constructed a number of gated communities in Eluru, Amaravati, and Vijayawada etc. The 

company has its name in quality construction and meeting luxuries of the people. The company 

offers the internship programs for the students of both diploma and graduated students to 

enhance their exposure. This promotes the  application of theoretical subject in site 

which is necessary for every civil engineer. 

LOCATION 

 

Fig. 1 Location 
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4. STRUCTURAL COMPONENTS OF A BUILDING 

4.1 FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported  

Types of footings: 

1) Isolated footings 

2) Combined footings  

3) Mat and raft footings 

4) Pile footings 

 

4.1.1 ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings. 

They are usually square, rectangular or circular in section. Footing is laid on PCC Before laying 

PCC termite control is done to restrict the termites to damage the footings. These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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4.1.2 COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

The footings adopted in chinmaya group of construction are combined footings  
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4.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area, the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supporting all the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table is very high and soil bearing capacity is very 

weak. 

 

                                           Fig.4 Raft or Mat footing 
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4.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete. In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient. These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high. These types of the footings are generally designed on sea shore areas, 

bridges, etc. 

 

 

Fig. 5 Pile Footing 
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4.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6 Under Reamed Piles 
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4.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure. The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 

 

 

 

 

 

 



 
    14

 

4.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member. The term column applies especially 

to a large round support (the shaft of the column) with a capital and a base or pedestal and made 

of stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

ceilings rest. a structural element that also has certain 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many columns are  that is to say form part of a wall. 

The size of columns in the construction of Chinmaya group of construction is used are 20 dia 

bars & Grade of concrete is M25 & mix proportions as per IS CODE. 

 

Fig .8 Column 
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4.4 BEAMS 

Beam is 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

 The total effect of all the forces acting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section), length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

he bar size in construction of beams in Chinmaya group of constructions is used are 20mm 

diameter & concrete grade is M20  

 

Fig. 9 Beams 
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4.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction. Some of them are outdated and some of 

them are frequently used everywhe each 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 

 

 

 



 
    17

 

 

4.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat slab 

 have beams. They are supported on columns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

construct and requires less form work. The thickness of flat slab is minimum 8  or 0.2m. 

               

Fig .11 Flat Slab 
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4.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1 One-way slab 

   4.5.2.2 Two-way slab 
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4.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 Generally, all the cantilever slabs are One-Way slabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

    

                                       Fig .13 One-Way Slab 

 

 

 



 
    20

 

4.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is less than 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally, two-way slabs are 

used in multistoried buildings. 

The slabs in Chinmaya group of construction are Two Way slabs of concrete M20 grade and 

bars of size 10mm & 8mm.  

 

 

Fig. 14 Two-way Slab 
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4.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal, vertical 

and inclined surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 
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4.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, at least 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be less than 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

 

Specifications to be adopted for various elements of buildings: - 

 Safety measures that are to be followed while working in site. 

 Latest technology in construction. 

 Different structural components (beams, slabs, columns etc.,) 

 We have learnt about working of heavy machinery in construction site. 
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1. ABSTRACT 
 

As a part of the curriculum, and for the partial fulfillment of the requirements for completion of 

the Engineering degree from Gudlavalleru Engineering College, underwent an industrial training 

at the CHINMAYA GROUP OF CONSTRUCTION, ELURU. for four weeks during 

the months May 2018 - June 2018. The reports consist of brief study and description of 

materials,  and procedures used at the site for construction.  

The different structural components adopted in CHINMAYA GROUP OF CONSTRUCTION  

are footings-combined footings, slabs-two way slabs of concrete M25 grade and bars of  size 

10mm & 8mm, the size of columns in the construction of Chinmaya group of construction is 20 

dia bars & grade of concrete is M40, the bar size in construction of beams by Chinmaya group of 

construction is 20mm diameter & concrete grade is M40 & mix proportions as per IS CODE. 
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                                       3. INTRODUCTION 

3.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTION  

Managing director: Mr. Kalyan Naidu. 

The company has lot of experience in real estate about 19 years. Chinmaya group of construction 

has constructed a number of gated communities in Eluru, Amaravati, and Vijayawada etc. The 

company has its name in quality construction and meeting luxuries of the people. The company 

offers the internship programs for the students of both diploma and graduated students to 

enhance their exposure. This promotes the  application of theoretical subject in site 

which is necessary for every civil engineer. 

LOCATION 

 

Fig. 1 Location 
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4. STRUCTURAL COMPONENTS OF A BUILDING 

4.1 FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported  

Types of footings: 

1) Isolated footings 

2) Combined footings  

3) Mat and raft footings 

4) Pile footings 

 

4.1.1 ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings. 

They are usually square, rectangular or circular in section. Footing is laid on PCC Before laying 

PCC termite control is done to restrict the termites to damage the footings. These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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4.1.2 COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

The footings adopted in chinmaya group of construction are combined footings  
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4.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area, the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supporting all the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table is very high and soil bearing capacity is very 

weak. 

 

                                           Fig.4 Raft or Mat footing 
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4.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete. In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient. These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high. These types of the footings are generally designed on sea shore areas, 

bridges, etc. 

 

 

Fig. 5 Pile Footing 
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4.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6 Under Reamed Piles 
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4.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure. The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 
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4.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member. The term column applies especially 

to a large round support (the shaft of the column) with a capital and a base or pedestal and made 

of stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

ceilings rest. element that also has certain 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many columns are  that is to say form part of a wall. 

The size of columns in the construction of Chinmaya group of construction is used are 20 dia 

bars & Grade of concrete is M25 & mix proportions as per IS CODE. 

 

Fig .8 Column 
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4.4 BEAMS 

Beam is 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

points. The total effect of all the forces acting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section), length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

in Chinmaya group of constructions is used are 20mm 

diameter & concrete grade is M20  

 

Fig. 9 Beams 
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4.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction. Some of them are outdated and some of 

each 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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4.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat slab 

 have beams. They are supported on columns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

construct and requires less form work. The thickness of flat slab is minimum 8  or 0.2m. 

               

Fig .11 Flat Slab 
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4.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1 One-way slab 

   4.5.2.2 Two-way slab 
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4.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 Generally, all the cantilever slabs are One-Way slabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

    

                                       Fig .13 One-Way Slab 
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4.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is less than 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally, two-way slabs are 

used in multistoried buildings. 

The slabs in Chinmaya group of construction are Two Way slabs of concrete M20 grade and 

bars of size 10mm & 8mm.  

 

 

Fig. 14 Two-way Slab 
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4.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal, vertical 

and inclined surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 

 

 



 
    22

4.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, at least 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be less than 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

 

Specifications to be adopted for various elements of buildings: - 

 Safety measures that are to be followed while working in site. 

 Latest technology in construction. 

 Different structural components (beams, slabs, columns etc.,) 

 We have learnt about working of heavy machinery in construction site. 

 

 

 

 



 

AN INTERNSHIP REPORT ON A STUDY ON LAYING 
OF SECOND TRACK FROM VIJAYAWADA TO MOTURU 

 
A Report 

Submitted to 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 

KAKINADA 

In partial fulfillment of the requirements for the award of the Degree of 
 

BACHELOR OF TECHNOLOGY 
IN 

CIVIL ENGINEERING 

Submitted By 

 
T.SUNIL KUMAR   (16481A01D0)                                                    

 
Under the Guidance of 

Dr. ESWAR SALA, Ph.D 
Department of Civil engineering 

 
 

 

 

 

 

 

DEPARTMENT OF CIVIL ENGINEERING 
GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with permanently affiliation to JNTUK) 
SESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521 356 
ANDHRA PRADESH 

2019-20 

 

 



 

 

GUDLAVALLERU ENGINEERING COLLEGE 
SESHADRI RAO KNOWLEDGE VILLAGE: GUDLAVALLERU 

DEPARTMENT OF CIVIL ENGINEERING 

 

 

 

 

CERTIFICATE 

This is to certify that the industrial training report entitled AN INTERNSHIP 
REPORT ON A STUDY ON LAYING OF SECOND TRACK FROM 
VIJAYAWADA TO MOTURU is the bonafide work done and submitted by T.SUNIL 
KUMAR (16481A01D0), in partial fulfillment of the requirements for the award of the 
degree of BACHELOR OF TECHNOLOGY in CIVIL ENGINEERING of 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 
KAKINADA. 

 

 
 
                                                                        
                                                                     
  Dr. ESWAR SALA                              Dr. P.KODANDA RAMA RAO 
(INDUSTRIAL TRAINING GUIDE)            (HEAD OF THE DEPARTMENT) 
   
                              

 

EXTERNAL EXAMINER 

 



 

 

 

ACKNOWLEDGEMENT 

With profound sense of gratitude we sincerely thank to Dr. ESWAR SALA assistant 

professor, for his support and suggestions. His meticulous supervision has given us 

necessary inspiration. We remain indebted to him forever for the extraordinary care and 

concern bestowed on us. 

We feel elated to extend our floral gratitude to Dr. P.KONDANDA RAMA RAO head 

of civil engineering department, for his encouragement all the way during the project. His 

annotations and criticisms are behind the successful completion of project work. 

We would like to take this opportunity to express our profound sense of gratitude to our 

principal Dr. P.RAVINDRA BABU for providing us all the required facilities. 

Our sincere and heartful thanks to the Dr .S.R.K.REDDY professor in department of 

civil engineering and advisor to the management, for giving his valuable support and the 

suggestions helped us a lot extend our project to great extent. 

Finally we like to thank one and all who directly or indirectly helped me in making the 

project the reality.                               



i 
 

LIST OF CONTENTS 

            CONTENTS                                                                        PAGE.NO                                                                                                  

 UNIT-1                                                                          

INTRODUCTION TO INDIAN RAILWAYS                                                  1 

 UNIT-2 

LEVELLING                                                                                                        2 

 UNIT-3 

COMPONENTS OF RAILWAY TRACK                                                        3 

      3.1 Sub Grade                                                   3 

          3.1.1 checking the level of sub grade                                               4 

      3.2 Blanket                                                                               4 

          3.2.1 Properties of blanket material                                               4 

          3.2.2 Preparation of blanket material                                                5 

            3.3 Checking the level of blanket material                                                           7 

                3.3.1 Levelling                                       7 

 UNIT-4 

SAND REPLACEMENT METHOD                                    8 

           4.1 Apparatus                                        8 

           4.2 Materials                                        9 

           4.3 Calibrations                                       9 

           4.4 Procedure                                        9 

 

 UNIT-5 

PERMANENT WAY OF RAILWAY TRACK                                  11 

            5.1 Ballast                                       11 



ii 
 

             5.1.1 Functions of Ballast                                11 

  5.2 Sleepers                                       12 

   5.2.1 Functions and Requirements of Sleepers                                   12 

   5.2.2 Requirement of an Ideal sleeper                                      12 

   5.2.3 Types of Sleepers                                      13 

5.3 Rails                                       17 

   5.3.1 Function of Rails                         17 

   5.3.2 Types of rails                          17 

5.4 Rail Fastenings                                                            19 

5.5 Rail Gauges                                      23 

 5.5.1 Various types of rail gauges in India                                  23 

 CONCLUSION                                      25 

 



iii 
 

         LIST OF FIGURES 

            FIGURE.NO                                                                                          PAGE.NO                                                                                                  

 
2.1 Profile Levelling        2 

3.1 Components of Railway Track      3 

3.2 Sub Grade         3 

3.3 Blanket Material        4 

3.4 Dumping         5 

3.5 Dozing         5 

      3.6 Grading         6 

      3.7 Rolling         6 

      3.8 Levelling         7 

      4.1 Sand Replacement Test Apparatus     10 

 5.1 Ballast         12 

      5.2 Steel Sleepers        13 

 5.3 Cast Iron Railway Sleepers      14 

5.4 Pot or Bowl Sleeper        14 

5.5 Plate Sleeper        15 

5.6 CST  9 Sleepers        16 

5.7 Duplex Sleepers        16 

5.8 Concrete Sleepers        17 

5.9 Flat Footed Rails        19 

5.10 Fish Plate         20 



iv 
 

5.11 Bearing Plate        21 

5.12 Chairs         21 

5.13 Types of Spikes        22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 
 

UNIT -1 

  INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as 

of March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked.  

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue 

of , consisting of  in freight revenue and  in 

passenger revenue, with an operating ratio of 96.0 percent.  

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long-

distance and suburban routes, from 7,349 stations across India. The trains have five-digit 

and four-digit numbering system. Mail or Express trains, the most common types, run at 

an average speed of 50.6 kilometers per hour. Most premium passenger trains like 

Rajdhani, Shatabdi Exp run at peak speed of 140 150 km/h with Gatiman Express 

between New Delhi and Jhansi touching peak speed of 160 km/h. Indian railways also 

runs indigenously built semi-high speed train called Vande Bharat between Delhi - 

Varanasi and Delhi - Katra which clocks a maximum track speed of 180 km/h. In the 

freight segment, IR runs more than 9,200 trains daily. The average speed of freight trains 

is around 24 kilometers per hour. Maximum speed of freight trains varies from 60 to 

75 km/h depending upon their axle load with container special running at a peak speed of 

100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach-

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016.  
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to 

measure geodetic height, and in construction to measure height differences of 

construction artifacts. 

 

     
 

 

     Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 

 

    Fig 3.1 Components of Railway Track 

3.1 Sub Grade 

In transportation engineering, sub grade is the native material underneath a 

constructed road, pavement or railway track. It is also called formation level. The 

term can also refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order     to 

remove surface vegetation, topsoil and other unwanted material, and to create space 

for the upper layer of the pavement. 

 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 

 Once the sub grade is at the required level then blanket work is started.  

3.2 Blanket 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread 

over entire width. On some other railway systems of the world, this layer is also 

called as sub-ballast. 

 

     Fig 3.3 Blanket Material 

3.2.1 Properties of blanket material 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle 

size distribution curve should fall within two enveloping curves. If the material 

contains plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall 

not exceed 5%. If fines are non-plastic, then the above percentage may be allowed up 

to 12%. The Uniformity coefficient (Cu) should not be less than 4, preferably be more 

than 7.  
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3.2.2Preparation of blanket material 

     a. Dumping: 

   

     Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

    b. Dozing:  

   

         Fig 3.5 Dozing 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 

   

     Fig 3.6 Grading 

 The process of final shaping of surfaces on which pavement will be placed. 

d. Rolling: 

   

Fig 3.7 Rolling 

  The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations.  
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 

  Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 

 The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 

 

Fig 3.8 Levelling 
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  UNIT-4 

   SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density 

filling in the hole. The in-situ density of material is given by the weight of the excavate 

material divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

4.1 Apparatus 

1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10.  Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in 

sufficient quantity. It is required to be free from organic substances. The sand should 

have been dried in an oven and kept in suitable storage for a period of time to allow its 

water content to reach equilibrium with atmospheric humidity. 

4.3 Calibrations 

1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the 

sand pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and 

M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 



10 
 

3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely 

filled and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder 

(M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 

 

 

 

 

Fig4.1 Sand Replacement Test Apparatus 

 

Dry density=Bulk density/(1+water content) 
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UNIT-5 

  PERMANENT WAY OF RAILWAY TRACK 

5.1 Ballast: 

            Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 

5.1.1 Functions of Ballast: 

The ballast serves the following functions in a railway track.  

  

 

a large area of the formation.   
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Fig 5.1 Ballast 

5.2 Sleepers: 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers:   

a) Holding gauge in proper gauge and level.  

b) Act as elastic medium.  

c) Support the rail firmly and evenly.  

d) Distribute the load transmitted from the rolling stock over large area of ballast.  

e) Provides stability to the permanent way. 

5.2.2 Requirement of an Ideal sleeper: 

a) Proper maintenance of gauge.  

b) Should have fittings that can be fitted, removed lifted, packed and replaced.  

c) Long life.  

d) Economical in respect of initial cost and subsequent maintenance.  

e) Capable of maintain alignment of track and level of ballast.  
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f) Strong enough to withstand bending stress.  

g) Should provide resistance against slide.  

h)  Should resist being pushed forward due to passage of trail.  

i) Should be anti-theft and anti sabotage. 

 

 

 

5.2.3 Types of Sleepers: 

1. Timber or wooden sleepers: 

The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like 

pine. The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

Fig 5.2 Steel Sleepers 

3. Cast Iron Railway Sleepers: 

Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 

 

 

CI sleepers are of the following types:  

a. Pot or Bowl sleeper: 

                                      The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 

                          The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

Fig 5.5 Plate Sleeper 

 

c. Box sleeper: 

                        

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 

                        This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 

e. Duplex Sleepers:  

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to 

the rail under each joint. The tie bar connects the plates across the track supporting ends 

of the adjoining rails at joints. These tie bars however not fixed to the rail with any fitting 

as illustrated in Fig. 5.7. 

 

Fig 5.7 Duplex Sleepers 

f. Concrete Sleepers: 

R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers 

are used. They were first of all used in France round about in 1914 but are common since 

1950. They may be a twin block sleepers joined by an angle iron. It may be a single block 

pre-stressed type. 
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Fig 5.8 Concrete Sleepers 

5.3 Rails: 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand 

stresses, they are made of high-carbon steel. 

5.3.1 Function of Rails: 

Rails are similar to steel girders. They perform the following functions in a track: 

(a) Rails provide a continuous and level surface for the movement of trains.  

 (b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road.  

(c) They serve as a lateral guide for the wheels.  

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces.  

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 

Rails can be divided in three types 
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1. Double Headed Rails  

2. Bull Headed Rails  

3. Flat Footed Rails 

1. Double Headed Rails: 

These rails indicate the early stage of development. It essentially consists of three 

parts,  

 Upper Table  

 Web  

 Lower Table 

     Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower 

table with the chair made the surface of lower table rough and hence the smooth running 

of the train was impossible. Therefore, this type of rail is practically out of use. Double 

headed rail is shown in Figure. 

    2. Bull Headed Rails: 

This type of rail also consists of three parts, 

 The Head  

 The Web  

 The Foot 

These rails were made of steel. The head is of larger size than foot and the foot is 

designed only to hold up properly the wooden keys with which rails are secured. Thus, 

the foot is designed only to furnish necessary strength and stiffness to rails. Two cast iron 

chairs are required per each sleeper when these rails are adopted.  
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3. Flat Footed Rails: 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head  

 The Web  

 The Foot 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

Fig 5.9 Flat Footed Rails 

5.4 RAIL FASTENINGS: 

                                    Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate   

(b) Bearing plate  

(c) Chairs  

(d) Spikes 

The above features are briefly described below: 

a. Fish plate: 

Function of the fish plate is:  

i. Provide full expansion and contraction.  

ii. Bear vertical and lateral stress without distortion and resist wear.  

iii. Provide easy renewal and replacement. 

 

Fig 5.10 Fish Plate 

b. Bearing plate: 

 Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area.  

In the case of B.H and DH rails bearing plates are required.  
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 

 

Fig 5.11 Bearing Plate 

c. Chairs: 

            These are driven for holding DH and BH rails in the required position. 

 

Fig 5.12 Chairs 

 

d. Spikes:  

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used.  

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track.  

(4) Elastic spike: These are provided with steel springs. 

 

Dog spikes                                                    Screw spikes 

 

Round spike                                          Elastic spike 

Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 

5.5.1 Various types of rail gauges in India: 

 Broad gauge 

 Meter gauge 

 Narrow gauge 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This 

gauge is also known as standard gauge of India and is the broadest gauge of the world. 

 Suitability: - Broad gauge is suitable under the following Conditions:- (i) When 

sufficient funds are available for the railway project. (ii) When the prospects of revenue 

are very bright. This gauge is, therefore, used for tracks in plain areas which are densely 

populated i.e. for routes of maximum traffic, intensities and at places which are centers of 

industry and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are 

not very bright. This gauge is, therefore, used for tracks in under-developed areas and in 

interior areas, where traffic intensity is small and prospects for future development are 

not very bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp 

curves, steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of 

revenue are not very bright. This gauge is, therefore, used in hilly and very thinly 

populated areas. The feeder gauge is commonly used for feeding raw materials to big 

government manufacturing concerns as well as to private factories such as steel plants, oil 

refineries, sugar factories, etc 

 

Name of gauge Width (mm) Route (km) % of route 
(km) 

Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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     CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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1. ABSTRACT 
 

As a part of the curriculum, and for the partial fulfillment of the requirements for completion of 

the Engineering degree from Gudlavalleru Engineering College, underwent an industrial training 

at the CHINMAYA GROUP OF CONSTRUCTION, ELURU. for four weeks during 

the months May 2018 - June 2018. The reports consist of brief study and description of 

materials,  and procedures used at the site for construction.  

The different structural components adopted in CHINMAYA GROUP OF CONSTRUCTION  

are footings-combined footings, slabs-two way slabs of concrete M20 grade and bars of  size 

10mm & 8mm, the size of columns in the construction of Chinmaya group of construction is 20 

dia bars & grade of concrete is M25, the bar size in construction of beams by Chinmaya group of 

construction is 20mm diameter & concrete grade is M20 & mix proportions as per IS CODE. 
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                                       3. INTRODUCTION 

3.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTION  

Managing director: Mr. Kalyan Naidu. 

The company has lot of experience in real estate about 19 years. Chinmaya group of construction 

has constructed a number of gated communities in Eluru, Amaravati, and Vijayawada etc. The 

company has its name in quality construction and meeting luxuries of the people. The company 

offers the internship programs for the students of both diploma and graduated students to 

enhance their exposure. This promotes the  application of theoretical subject in site 

which is necessary for every civil engineer. 

LOCATION 

 

Fig. 1 Location 
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4. STRUCTURAL COMPONENTS OF A BUILDING 

4.1 FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported  

Types of footings: 

1) Isolated footings 

2) Combined footings  

3) Mat and raft footings 

4) Pile footings 

 

4.1.1 ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings. 

They are usually square, rectangular or circular in section. Footing is laid on PCC Before laying 

PCC termite control is done to restrict the termites to damage the footings. These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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4.1.2 COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

The footings adopted in chinmaya group of construction are combined footings  
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4.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area, the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supporting all the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table is very high and soil bearing capacity is very 

weak. 

 

                                           Fig.4 Raft or Mat footing 
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4.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete. In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient. These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high. These types of the footings are generally designed on sea shore areas, 

bridges, etc. 

 

 

Fig. 5 Pile Footing 
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4.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6 Under Reamed Piles 
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4.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure. The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 
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4.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member. The term column applies especially 

to a large round support (the shaft of the column) with a capital and a base or pedestal and made 

of stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

ceilings rest. a structural element that also has certain 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many columns are  that is to say form part of a wall. 

The size of columns in the construction of Chinmaya group of construction is used are 20 dia 

bars & Grade of concrete is M25 & mix proportions as per IS CODE. 

 

Fig .8 Column 
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4.4 BEAMS 

Beam is 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

 The total effect of all the forces acting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section), length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

he bar size in construction of beams in Chinmaya group of constructions is used are 20mm 

diameter & concrete grade is M20  

 

Fig. 9 Beams 
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4.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction. Some of them are outdated and some of 

them are frequently used everywhe each 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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4.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat slab 

 have beams. They are supported on columns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

construct and requires less form work. The thickness of flat slab is minimum 8  or 0.2m. 

               

Fig .11 Flat Slab 
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4.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1 One-way slab 

   4.5.2.2 Two-way slab 
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4.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 Generally, all the cantilever slabs are One-Way slabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

    

                                       Fig .13 One-Way Slab 
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4.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is less than 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally, two-way slabs are 

used in multistoried buildings. 

The slabs in Chinmaya group of construction are Two Way slabs of concrete M20 grade and 

bars of size 10mm & 8mm  

 

 

Fig. 14 Two-way Slab 
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4.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal, vertical 

and inclined surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 
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4.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, at least 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be less than 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

 

Specifications to be adopted for various elements of buildings: - 

 Safety measures that are to be followed while working in site. 

 Latest technology in construction. 

 Different structural components (beams, slabs, columns etc.,) 

 We have learnt about working of heavy machinery in construction site. 
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ABSTRACT 

 

 As a part of industrial training in Rashtriya Ispat Nigam Limited (RINL), various 

ongoing civil engineering works regarding repair and construction of pavements, concrete 

structures and various functions of units in steel plant were observed. 

  During the internship period in steel plant, construction techniques that are 

implemented by CED for repair and construction of pavements for transport in RINL were 

studied. 

  The transport facilities for transportation of raw materials and output products in the 

steel plant were studied. 
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                                           CHAPTER-1 

INTRODUCTION 

 

  Rashtriya Ispat Nigam Limited  (RINL) is the corporate entity of Visakhapatnam Steel 

Plant. Visakhapatnam Steel Plant (VSP), the first coastal based Steel Plant of India is located, 

26 Km south west of city of destiny i.e. Visakhapatnam. Bestowed with modern technologies, 

VSP has an installed capacity of 3Million Tonnes per annum of liquid steel and 2.656 Million 

Tonnes of saleable steel. At VSP there is emphases total automation, seamless integration and 

efficient up gradation, which result in wide range of long and structural products to meet 

stringent demands of discerning customers within India and abroad. VSP has become the first 

integrated Steel Plant in the country to be certified to all the three international standards for 

quality (ISO-9001), for Environment Management (ISO- 14001) &for Occupational Health 

&Safety (OHSAS~18001). The certificate covers quality, systems, of all, operational, 

maintenance, service units besides Purchase systems, Training and Marketing functions 

spreading over 4 regional marketing utilities, 2.0 branch offices and 22 stock yards located all 

over the country.  

 

  Civil Engineering Department (CED) was formed in the year 1990 to cater the needs 

of maintenance works pertaining to civil jobs when operation/process started unit-wise after 

taken over from construction. The activity of the department has fully geared up in 1991 when 

-oriented department 

and caters the needs of all the unit / shops in the plant pertaining to civil works. Presently the 

CED offers its services to the plant through 65 numbe

-Executives. DGM (Civil) is the Head of the Department (HOD). 

 

  Transportation agencies and the road building industry have traditionally designed and 
constructed two pavement types, flexible and rigid.  The selection of which type to use is often 
based on a pavement type selection process to decide the best pavement alternative for a 
particular project.  This process helps pavement engineers determine the most cost-effective 
pavement type capable of supporting anticipated traffic under existing environmental 
conditions and providing safety and driving comfort to the traveling public.    

  Composite pavement systems have shown good potential for becoming a cost-effective 
pavement alternative for high volume roadways.  There are several types of composite 
pavement structures; however, in this study, a composite structure is defined as a multi-layer 
structure where there is a flexible layer (top-most layer) over a rigid layer. 
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  The raw material that is imported from various places has to be transported to different 
production units in steel plant. The biproducts are to be transferred to various mill for casting 
which are at long distance from manufacturing unit. The output product is transported and 
exported either by railways or roadways. To resist the heavy loads transferred from such 
vehicles the pavements are designed for longer life span and hence a primitive measures are 
taken while laying a pavements.  
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CHAPTER 2 

PAVEMENT 
 

 Pavement or Road is an open, generally public way for the passage of vehicles, people, 
and animals. 

  Pavement is finished with a hard smooth surface. It helped make them durable and able 
to withstand traffic and the environment. They have a life span of between 20 - 30 years 

Road pavement deteriorate over time due to 

 1) The impact of traffic, particularly heavy vehicles 

 2) Environmental factors such as weather, pollution. 

The main purpose of pavement is many people rely on paved roads themselves and their 
products rapidly and reliably 

2.1 TYPES OF PAVEMENTS 

2.1.1 FLEXIBLE PAVEMENTS : 

  Flexible pavements are those, which on the whole have low or negligible flexural 
strength and are flexible in their structural action under the loads. The flexible pavement layers 
reflect the deformation of the lower layers on to the surface of the layer. Thus, if the lower 
layer of the pavement or soil sub-grade is undulated, the flexible pavement surface also gets 
undulated. A typical flexible pavement consists of four components:  

1) soil sub-grade       2) sub base course  

3) base course        4) surface course 

 

Fig 1: Flexible Pavement 
 
2.1.2 RIGID PAVEMENTS : 

  Rigid pavements are those which possess noteworthy flexural strength or flexural 
rigidity. The stresses are not transferred from grain to grain to the lower layers as in the case 
of flexible pavement layers. The rigid pavements are made of Portland cement concrete- either 
plain, reinforced or pre-stressed concrete. The cement concrete pavement slab can very well 
serve as wearing surface as well as effective base course. Therefore, usually the rigid pavement 
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structure consists of cement concrete slab, below which a granular base or sub base course may 
be provided. 

 
Fig 2: Rigid Pavement 

 

2.1.3 COMPOSITE PAVEMENT : 

  There are two types in composite pavements. There are 1) surface course is bituminous 
and base/sub base is rigid, 2) surface course is rigid and base/sub base is bituminous. Usually 
these types of pavements are used for laying highways and express highways etc. 

 
Fig 3: Composite Pavement 

2.1.4 SEMI RIGID PAVEMENTS : 

  When bounded materials like the pozzolanic concrete (lime fly ash aggregate mix), 
lean cement concrete or soil cement are used in the base course or sub base course layer, the 
pavement layer as considerably higher flexural strength then the common flexible pavement 
layers. Therefore, when this intermediate class of materials are used in the base or sub base 
course layer of the pavements, they are called semi rigid pavements. This third category of 
semi rigid pavements are either designed as flexible pavements with some correction factors to 
find the thickness requirements base on experience, or by using a new design approach. These 
semi rigid pavement materials have low resistant to impact and abrasion and therefore are 
usually provided with flexible pavement surface course. 
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Fig 4: Semi Rigid Pavement 
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CHAPTER-3 

FLEXIBLE PAVEMENT 

 
  Flexible pavements are those, which on the whole have low or negligible flexural 
strength and are flexible in their structural action under the loads. The flexible pavement layers 
reflect the deformation of the lower layers on to the surface of the layer. Thus, if the lower 
layer of the pavement or soil sub-grade is undulated, the flexible pavement surface also gets 
undulated A typical flexible pavement consists of four components: 

 1) soil sub-grade  

2) sub base course  

3) base course  

4) surface course 

 
 

 

Fig 5: Cross Section of Flexible Pavement 
 
 
3.1 SUB-GRADE : 

  Sub-grade is the native material underneath the constructed road. It is also called 
"formation level". The term can also refer to imported material that has been used to build an 
embankment. Sub-grades are usually compacted before the construction of road, and are 
sometimes stabilized by the addition of asphalt, lime, Portland cement or other modifier. The 
sub-grade is the foundation of the pavement on which sub-base is laid. The load bearing 
strength of subgrade is measured by California Bearing Ratio (CBR) test. 
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Fig 6: Sub-Grade 

 

3.2 SUB-BASE : 

  Sub-base is the layer of aggregate material laid on the subgrade, on which the base 
course layer is located. It may be omitted when there will be only foot traffic on the pavement, 
but it is necessary for surfaces used by vehicles. Sub-base is often the main load-bearing layer 
of  the pavement. Its role is to spread the load evenly over the subgrade. The materials used 
may be unbound granular, or cement-bound. The quality of sub-base is very important for the 
useful life of the road and can outlive the life of the surface, which can be scrapped off and 
after checking that the still in good condition, a new layer can be applied. Unbound granular 
materials are usually crushed stone, crushed slag or concrete or slate. 

 

 
 

Fig 7: Granular Sub-Base 

3.3 BASE COURSE : 

  A base course consists of layer or layers of material placed between the top of the sub-
base and the surface course of pavement to provide economical, homogeneous and stable 
support. Base courses are subjected to severe loading, and thus the materials must be durable 
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enough support and transmit these loads to the underlying roadway components. Before any 
base course the sub-base must be constructed according to the current Standard Specifications. 

 

 
 

Fig 8: Base Course 

 
  As mentioned previously, the riding surface of the completed pavement affected by 
irregularities in either sub-base or the surface of the base course, therefore necessary for the 
Inspector to ensure that the contractor conscientious carrying out this phase of the work. The 
contractor is responsible for draining and protecting the sub-base. No base material should be 
placed on a sofa, loose, or frozen sub-base. 
 
 
3.4 SURFACE COURSE : 

  The wearing course is the upper layer in roadway, airfield and dockyard construction. 
The term 'surface course is sometimes used, however this term is slightly different as it can be 
used to describe very thin surface layers such as chip seal. In flexible pavements, the upper 
layer consists of asphalt concrete, that is a construction aggregate with a bituminous binder. 
The wearing course is typically placed on the binder course which is then laid on the base 
course, which is normally placed on the sub-base, which rests on the sub-grade. There are 
various different types of flexible pavement wearing course, suitable for different situations 
Stone Mastic asphalt is a type of flexible pavement wearing course which is typically used for 
heavily trafficked roads. 
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Fig 9: Surface Course 
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CHAPTER 4 

MATERIALS 

   Pavement Material Asphalt and concrete are the most common paving materials found 
in the developed landscape. However, there are other strong, durable pavements that can add 
variety to the built landscape and help reduce pavement's imperviousness. The following is a 
review of selected paving materials. 

4.1  BITUMEN : 

  Bituminous concrete or asphalt is composed of aggregates bound together with asphalt 
cement. The aggregate is heated and mixed with hot (275oF) asphalt then taken to the 
construction site where it is placed, as a wearing surface, over a base course. The asphalt is laid 
by hand and paving machine, then rolled to force the mixture to firmly set. It is then allowed 
to cool, typical asphalt pavement has a life expectancy of 20 years before it needs resurfacing. 
Asphalt pavement is composed of the following two layers, the wearing course and the base 
course. 

  The Wearing Course transfers and distributes traffic loads to the base course. The 
wearing course is actually composed of two layers, a 1-1/4" to 1-1/2" surface layer and a 3* 
bonding layer. The bonding course penetrates voids in the sub base and binds the wearing 
course to the sub base aggregate. 

 
 

Fig 10: Bitumen 

4.2  AGGREGATES : 

  Aggregate is a durable paving surface that is available in either natural or synthetic 
form. Natural paving stone is graded based on its hardness. porosity and abrasion resistance. It 
is available either in cut or uncut form in various degrees of smoothness. 
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  Examples of uncut or rubble stone, are broken quarry rock and river stone available in 
evening degrees of smoothness. Crushed stone of various sizes and hardness is used as sub-
base for other surface material, surface pavement or ground cover. When mixed with asphalt 
or concrete, crushed stone or aggregate is used in the wearing and base course of roads, driver 
parking lots and sidewalks. Larger stones are mixed with asphalt or concrete when a rougher 
or more porous surface is desired. 

 

 
 

Fig 11: Aggregate 

 

4.3  EARTH  MATERIALS : 

  Earth materials used for paving include gravel, soil, granular products, and turf. The 
volume of earth materials is determined by its state in the earth moving process. For example 
a cubic yard of gravel as it lies in its natural, undisturbed state usually swell to 1.25 cubic yards 
after it has been disturbed by excavation. The same quantity of gravel decreases in volume to 
about 90 cubic yards after it has been compacted by machinery on site. 

 

Fig 12: Earth material 
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CHAPTER-5 

COMPOSITE PAVEMENT CONSTRUCTION STEPS 

  There is a step by step procedure for construction of composite pavements. We must 
follow the step wise procedure for road construction. 

 
5.1  SOIL EXCAVATION : 

  The first step is to remove vegetation. This begins with undergrowth. After the 
undergrowth is cleared away, only large vegetation, such as trees and shrubs, is left to be 
cleared. Clearing the undergrowth first creates a safer, easier space to do the labour or tree 
removal. Tree cutting can be very dangerous and requires skill and expertise. The trees are cut 
to leave tall stumps that are easier to remove. We remove the stumps using machinery, then 
focus on removing the roots. It's especially important to remove stumps and roots, as the 
decaying woody material can cause cracks in concrete structures built on the site. We also 
remove large stones and dig out animal burrows and fill them with clay. Vegetation within a 
surrounding designated workspace area should be cleared. Any trees and shrubs within at least 
30 feet of the construction site should also be cleared. 

   

 
 

Fig 13: Excavation of Soil 

  Surface soil has a high concentration of roots and other decaying materials. This makes 
surface soil an unstable foundation for building upon. The area to be cleared is designated, and 
then the surface soil is loosened, removed, and transported. The topsoil may be able to be used 
elsewhere; otherwise it is transported to where it can be of use. We grade the new surface of 
the soil and prepare it for foundation building and the application of concrete or asphalt. 
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5.2  GENERAL EQUIPMENT CONSIDERATION : 

  The method and equipment used in road construction is an important economic factor 
and design factor in road location and subsequent design. A road to be built by an operator 
whose only equipment is a bulldozer requires a different design than a road to be built by a 
contractor equipped with hydraulic excavator, scrapers, and bulldozer etc., are common road 
construction equipment and their suitability for the different phases of road construction. A 
bulldozer can be used in all phases of road construction from excitation and drainage 
installation to final grading. The front end loader performs well in soft material. Front end log 
loaders can be fitted with a bucket extending their usefulness under the correct conditions. 

 
5.3  PREPARING THE SUB-GRADE : 

  The overall strength and performance of a pavement is dependent not only upon its 
design (including both mix design and structural design) but also on the load-bearing capacity 
of the sub-grade soil. Thus, anything that can be done to increase the load bearing capacity of 
the sub-grade soil will most likely improve the pavement load-bearing capacity and thus, 
pavement strength and performance.  

 
 

Fig 14: Sub Grade 
  Additionally, greater sub-grade structural capacity can result in thinner (but not 
excessively thin) and more economical pavement structures. Finally, the finished sub-grade 
should meet elevations, grades and slopes specified in the contract plans.  

 
 
5.4  PREPARING  SUB-BASE AND BASE COURSE: 

  In this layer usually aggregates are used for filling. The thickness of this layer is given 
by the design. Based upon the sub-grade strength we can place sub-base or we can directly go 
to base course. In this layer aggregate or combination of aggregate and dust or aggregate and 
cement is used. A leveler is used which consists of a sensor helps to level the base course. 
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Fig 15: Base Course 

 

 

Fig 16: Concrete Base 
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5.5  TACK  COATS : 

  A tack coat is a thin bituminous liquid asphalt, emulsion or cutback coating applied 
between  HMA  pavement lifts to promote bonding. Adequate bonding between constructions 
lifts and especially between the existing road surface and an overlay is critical in order for the 
completed pavement structure to behave as a single unit and provide adequate strength.  

  If adjacent layers do not bond to one another they essentially behave as multiple 
independent thin layers - none of which are designed to accommodate the anticipated traffic-
imposed bending stresses. Inadequate bonding between layers can result in delamination 
(debonding) followed by longitudinal wheel path cracking, fatigue cracking, potholes, and 
other distresses such as rutting that greatly reduce pavement life. 

 
5.6 PREPARATION AND PLACING PRE-MIX : 

  The premix is prepared in a hot mix plant of a required capacity with the desired quality 
control. The bitumen may be heated upto 150-177 deg C and the aggregate temperature should 
not differ by over 14o C from the binder temperature. The hot mixed material is collected from 
the mixture by the transporters, carried to the location is spread by a mechanical paver at a 
temperature of 121 to 163 deg C.  

  The camber and the thickness of the layer are accurately verified. The control of the 
temperatures during the mixing and the compaction are of great significance in the strength of 
the resulting pavement structure. 

 
5.7 ROLLING: 

   A mix after it is placed on the base course is thoroughly compacted by rolling at a 
speed not more than 5 Km per hour.  

  The initial or break down rolling is done by 8 to 12 tones roller and the intermediate 
rolling is done with a fixed wheel pneumatic roller of 15 to 30 tones having a tyre pressure of 
7kg per sq.cm the wheels of the roller are kept damp with water. 

  The number of passes required depends on the thickness of the layer. In warm weather 
rolling on the next day, helps to increase the density if the initial rolling was not adequate. The 
final rolling or finishing is done by 8 to 10 tone and static roller. 
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Fig 17: Static Roller 

 
5.8 QUALITY CONTROL OF BITUMINOUS CONSTRUCTION: 

  The routine checks are carried out at site to ensure the quality of the pavement mixture 
and the pavement surface Periodical checks are made for 

 Aggregate grading 

 Grade of bitumen 

 Temperature of aggregate 

 Temperature of paving mix during mixing and compaction 

  At least one sample for every 100 tones of the mix discharged by the hot mix plant is 
collected and tested for above requirements. Marshall tests are also conducted. For every 100 
sq.m of the compacted surface, one test of the field density is conducted to check whether it is 
at least 95% of the density obtained in the laboratory. The variation in the thickness allowed is 
6mm per 4.5m length of construction. 

 
5.9 FINISHED SURFACE: 

  The AC sure should be checked by a 3.0 m straight edge. The longitudinal undulations 
should not exceed 8 mm and the number of undulations higher thin 6 mm had not exceed 10 in 
a length of 300 m. The cross-traffic profile should not have undulations exceeding 4 mm. 
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Fig 18: Finished Surface 

5.10 OPEN TO TRAFFIC: 

  Road is open to traffic as soon as bitumen gets cooled to its surrounding temperature. 

 

 

Fig 19: Open To Traffic 
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CHAPTER-6 

THICKNESS OF PAVEMENT 

 
  The composite pavement is a combination of different layers which includes sub grade, 
granular sub-base, base coarse and bituminous concrete. The total thickness of the pavement is 
575mm. 

Sub-Grade: 

   In this total thickness of sub-grade is of 150mm thick. In this layer soil is filled and 
compaction is done by using rollers. The compaction is done till the desired strength is reached. 

Granular Sub-base: 

   The next layer is granular sub-base which is of 125mm thick. In this layer aggregates 
are used. The aggregate base is laid by spreading the material in thin layers und compacting 
each layer by rollers. Aggregates used in granular base and sub base applications generally 
consist of sand and gravel, crushed stone or quarry rock. 

Base course: 
 
  The next layer is base course  which is of 250mm thick. In this layer a hard concrete 
slab is laid.  

Tack Coat: 

  After this layer a tack coat is laid for rapid settling. This tack coat is nothing but a 
bituminous liquid. This is laid by using tankers. This is like watering the granular sub-base. 

Bituminous Concrete:  

  The last and the top most layer of the flexible pavement is bituminous concrete It is 
the mix of hot bitumen and aggregate less than or equal to 10mm.  

  As every layer is important in flexible pavement, they are to be designed very carefully 
by following the design standards and to load which it has to withstand. 
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Table 1: Thickness of Pavement 
 
 

S.NO LAYER THICKNESS(mm) 

1 Sub Grade 150 

2 Granular sub base 125 

3 Base coarse 250 

4 Bitumen concrete 50 

Total Thickness of Pavement 575 
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CHAPTER-7 
 

CONCLUSION 
 
  The techniques for the pavement construction in steel plant were studied during 

internship period. Laying of composite pavement and bitumen pavements were carried out and 

the various ongoing repair and maintenance works were also observed. 

 

  The production control and individual units functioning and various CED works were 

observed. As a part of internship, the composite pavement analysis and construction is done 

with a pavement thickness of 575 mm, where the hard concrete slab is surfaced with a thin 

layer of bitumen. 
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ABSTRACT 

 

                As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering College, underwent an 

industrial training at the R.V.S GROUP OF PRIVATE LIMITED-GUNADALA, 

VIJAYAWADA for four weeks during the months May 2019 - June 2019. The reports 

consist of brief study and description of materials, equipments and procedures used at the site 

for construction. 

              The construction of mat foundation is seen practically in the site which involves a lot 

of technicality in construction. The equipment used and the process of construction is too 

long and time taking and requires skilled supervision. 

        Mat foundations, in general are reinforced concrete slabs to support and transfer 

structural load to the underlying soil, and are well suited to reduce differential settlement.   
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1. INTRODUCTION 

1.1 General 

       The term structure refers to anything that is constructed or built from 
different interrelated parts with a fixed location on the ground, but the term 
structure can also be used to refer to anybody of connected parts that is 
designed to bear loads, even if it is not intended to be occupied by people. 

           Any structure is generally considered to have two main portions: 

 Sub-structure 
 Super-structure 

 

1.1.1 Sub structure 

          The substructure of a building transfers the load of the building to the 
ground and isolates it horizontally from the ground. This includes foundations 
and basement retaining walls. 

1.1.2 Super structure 

         The superstructure is the portion of a building which is constructed above 
the ground level and it serves the purpose of stru
columns, beams, slab upwards including all finishes, door and window 
schedules, flooring, roofing, lintels, and parapets. 

 
Figure 1.1: Superstructure and Substructure in a Building 
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1.2 Foundation 

         A foundation is that part of a structure which transmits the weight of the 
structure to the ground.  A foundation is required for distributing the loads of 
the superstructure on a large area. 

           The main abject of the foundation to a structure is to distribute the load 
to the soil in such a way that the maximum pressure on the soil does not exceed 
its permissible bearing value, and at the same time the settlement is within the 
permissible limits. 

 

1.3 Types of foundations  

         Foundations may be broadly classified into two categories: 

 Shallow foundation 
 Deep foundation 

 

1.3.1 Shallow foundation 

       A shallow foundation transmits the loads to the strata at a shallow depth. 

According to Terzaghi, a foundation is shallow if its depth is equal to or less 
than its width. 

Types of shallow foundations: 

 Isolated footings 

 Combined  footings  

 Mat and raft foundation 

 

1.3.1.1 Isolated footings 

                    Footings which are provided under each column independently are called as 

isolated footings. They are usually square, rectangular or circular in section. Footing is laid 

on PCC Before laying PCC termite control is done to restrict the termites to damage the 

footings. These kind of footing are provided where the oil bearing capacity is generally high. 

Isolated footings comprise of a thick slab which may be flat or stepped or sloped. 
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Figure 1.2: Isolated footing 

 

1.3.1.2 Combined footing 

A footing which has more than one column is called as combined footing .This kind of 

footing is adopted when there is a limited space. Due to lack of space we cannot cast 

individual footing, Therefore footings are combined in one footing. 

 

Figure 1.3: Combined Footing 
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1.3.1.3 Raft or Mat footing 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned this footing is in shallow foundation .So in 

order to spread the load over large area with less depth then we have to increase the footing 

area. If we increase footing area, the footings are overlapped each other instead of providing 

each footing on each column all columns are placed in common footing. A raft footing is a 

solid reinforced concrete slab covering entire area beneath the structure and supporting all the 

columns. Such foundation due to its own rigidity minimizes differential settlements. It is 

provided in a place like seashore area, coastal area where the water table is very high and soil 

bearing capacity is very weak. 

 

 

                                           Figure 1.4 : Raft or Mat footing 
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1.3.2 Deep foundation 

         A deep foundation is a type of foundation that transfers building loads at 
considerable depth below the ground surface. According to Terzaghi, a 
foundation is deep if its depth is greater than its width. 

Types of deep foundations: 

 Pile foundation 

 Well foundation 

 

1.3.2.1 pile foundation 

         A pile is a long vertical load transferring member composed of either 

timber, steel or concrete. In pile foundations, a number of piles are driven in the 

base of the structure. 

They are constructed where excessive settlement is to be eliminated and where 

the load is to be transferred through soft soil stratum, where the Soil bearing 

capacity is sufficient. These types of footings are provided when the Soil 

bearing capacity of soil is very weak and the ground water table (level) is high. 

These types of the footings are generally designed on sea shore areas, bridges, 

etc. 

 

Figure 1.5: Pile Footing 
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1.3.2.2 Well foundation 

           Well foundation is a box of timber, metal, reinforced concrete or 

masonry which open both at the top and bottom, and is used for building for 

building and bridge foundations. Well foundation is preferable to pile 

foundation when foundation has to resist large lateral forces. The construction 

principles of well foundation are similar to the conventional wells sunk for 

underground water. 

 

Figure1.6: Well foundation 
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2. MAT FOUNDATION 

 

         A raft foundation, also called a mat foundation, is essentially a continuous 
slab resting on the soil that extends over the entire footprint of the building, 
thereby supporting the building and transferring its weight to the ground.  

         A raft foundation is often used when the soil is weak, as it distributes the 
weight of the building over the entire area of the building, and not over smaller 
zones (like individual footings) or at individual points (like pile foundations). 
This reduces the stress on the soil. 

         A raft foundation is also very good for basements. Foundations are 
created by excavating soil in order to find strong, compact, undisturbed natural 
soil that is at least a few feet below ground level. This soil is much stronger 
than the loose soil at the surface. If we construct a raft foundation at say 10 
feet below ground, and build concrete walls around the periphery, this makes 
an excellent basement. Therefore, an engineer designing a building with a 
basement will tend to choose a raft foundation over other types of 
foundations. 

 

2.1 Why mat foundation is used: 

 Bearing capacity of the soil is weak and not capable to transfer the load 
of the building to the ground. 

 A column is placed near to the property line and walls are so close that 
individual footing would overlap. 

 When a spread footing columns can cover up to 50% of the foundation 
area. 

 

2.2 Types of mat foundations   

 Flat plate mat 
   A flat plate mat is used for fairly small and uniform column spacing and 
relatively light loads. A flat plate type of mat is suitable when the soil is 
not too compressible. 
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Figure 2.1: Flat plat mat foundation 

 
 
 

 Plate Thickened under Columns: 
For columns subjected to very heavy loads usually the flat plate is 

thickened under columns to guard against diagonal shear and negative 
moments. 

 
Figure 2.2: Plate thickened under column 
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 Rigid Frame Mat: 

This type of mat is used when columns carry extremely heavy loads. In 
such design, basement walls act as ribs or deep beam. When the depth of 
beam exceeds 90 cm in simple beam and slab mat, a rigid frame mat is 
referred. 

 
Figure 2.3: Rigid frame mat foundation 

 

2.3 Advantages of mat foundation 

 Mat foundation can be provided where the shallow foundation is 
necessary but soil condition is poor. 

 It resists differential settlement.   
 Mat foundation itself can be considered as a floor slab. So it reduces the 

cost of constructing floor slab. 
 Distribute loads over a larger area. 

2.4 Disadvantages of mat foundation 

 Sometimes, mat foundations need heavy reinforcement in certain areas, 
which can add up to the price of the manufacture. 

 The edges of the mat foundation, if not properly take care of, may erode 
with time. However, when maintained well, these edges can last as long 
as the building it supports. 

 Sometimes, the design can become very complex and thus, requires really 
skilful and experienced engineers as well as workers. This can be a 

 



10 
 

3. CONSTRUCTION ACTIVITIES IN MAT FOUNDATION 

3.1 GENERAL 

              The below figure shows the steps involved on mat foundation. 

 

Figure 3.1: construction steps of a mat foundation 

 

3.2 PLAN OR MAPPING 

         Plans are a set of drawings or two-dimensional diagrams used to describe 
a place or object, or to communicate building or fabrication instructions. 
Usually plans are drawn or printed on paper, but they can take the form of a 
digital file. 

3.3 LEVELING 

            Leveling is a process of determining the height of one level relative 
another. It is used in surveying to establish the elevation of a point relative to a 
datum. 
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3.4 EXCAVATION 

      Excavation will be understood as the process of excavating and removing 
volumes of earth or other materials for the conformation of spaces where 
foundations, water tanks, concrete, masonry and sections corresponding to 
hydraulic or sanitary systems will be housed according to project plans. 

 

 

Figure 3.2: Excavation process 

 

3.5 DAMP PROOF COURSE 

         Damp proofing in construction is a type of moisture control applied to 
building walls and floors to prevent moisture from passing into the interior 
spaces. 

 

3.6 PLACING OF CC BLOCKS 

     Blocks are provided to maintain clear cover at the bottom and to   
protective cover for rebar through concreting. 
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Figure 3.3: Placing of CC blocks 

 

3.7 PLACING OF REINFORCEMENT 

            The reinforcing system in the mat can be quite substantial, with 
heavy reinforcing bar mats in the bottom, top, or locations within the mat 
depth and also provided Chair is placed to hold the top mesh at desired 
height. 

            Generally our visiting construction site used 12mm diameter size 
of reinforcement both main and distribution bars. 

 

Figure 3.4: Reinforcement 
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3.8 FORM WORK 

              Form work is the term used for temporary timber, plywood, metal or 

other materials used to provide support to wet concrete mix till it gets strength 

for self supports to horizontal, vertical and inclined surfaces or also provides 

support to cast concrete according to required shape and size. The form work 

also produces desired finish concrete surface. 

 

 

Figure 3.5: Formwork 

 

3.9 CONCRETING 

          Placing of concrete is done using termite pipes to avoid the segregation 

of concrete. 
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3.10 VIBRATING  

          To remove the voids from concrete mix then vibrating process is done 

generally mechanical vibratos are used. 

 

Figure 3.6: Vibrating of conarete 

3.11 LEVELLING 

             After completion of vibrating process then ensures level surface and 
Provides smooth finishes of concrete surface. 

 

Figure 3.7: Levalling of concrete surface 

3.12 CURING 

          Curing is the process in which the concrete is protected from loss of 
moisture and kept within a reasonable temperature range. The result of this 
process is increased strength and decreased permeability. Curing is also a key 
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player in mitigating cracks in the concrete, which severely impacts durability 
and immersed in water continuously for 28 days to obtain ultimate strength. 

 

Figure 3.8 : Curing 
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CONCLUSION 

 

 The principal objective of this Presentation is to learn about Mat 
Foundation practically with structural view.  

 Besides Mat Foundation we were able to learn other parts of a 
construction. 

 Safety measures that are to be followed while working in site. 
 We are familiarized with various machinery used in the construction 
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ABSTRACT 
 

Day by day construction activities are increasing , being pre-final year student of civil engineering ,it 

is essential to bridge the gap between theoretical knowledge and Practical Knowledge  ,doing 

internship at the prestigious construction plays an important role .As a part of the curriculum, and for 

the partial fulfillment of the requirements for completion of the Engineering degree from Gudlavalleru 

Engineering College,under went an industrial training at the CHINMAYA GROUP OF 

CONSTRUCTIONS, ELURU. for four weeks during the months May 2019 - June 2019. The reports 

 at the site for 

construction.  

Marking, centering, mixing of concrete, reinforcement detailing   ,pouring and curing of  

Construction of the different structural components were  observed during the construction  in 

CHINMAYA GROUP OF CONSTRUCTIONS like  footings-combined footings, two way slabs  

and one way slab of concrete M25 grade , columns in the construction of vertex homes is 20mm dia 

bars & grade of concrete is M40,  construction of beams of  concrete grade is M40 & mix 

proportions as per IS CODE. 
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                INTRODUCTION 

6.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTIONS 

Managing Director: Mr.Kalyan Naidu. 

The company has lot of experience in the real estate market about 19 years, Chinmaya Groups Of 

Construction in RR Peta presents a wide choice of residential, industrial, commercial, recreational 

and institutional properties to its clients. Distinguished for their award-winning projects, this real 

estate group is truly one of the most established and recognized ones in the housing and 

construction sector. Creating unique and innovative spaces ever since 2016, the company has been 

able to build a strong foundation over the passage of time. The builder has constantly strived to 

exceed the expectations of its clients through quality work, transparent work ethics and use of 

cutting-edge technology. The organization is committed to provide an enhanced living experience 

to the residents through constant innovation and creative delivery of projects. 

. Chinmaya group of construction has constructed a number of gated communities in Eluru, 

Amaravati, and Vijayawada etc. The company has its name in quality construction and meeting 

luxuries of the people. The company offers the internship programs for the students of both 

application of theoretical subject in site which is necessary for every civil engineer. 

Services Offered at Chinmaya Groups Of Construction: 

Chinmaya Groups Of Construction in Eluru has delivered a large number of projects in the past 

that have received rave reviews and appreciation from numerous prestigious builders and other 

organizations associated with the real estate business. The team comprises of real estate 

professionals having vast experience and knowledge about properties. Each of the project of this 

company exhibits avant-garde interior designs  absolutely lavish, ostentatious and one-of-its-

kinds. It has pioneered newer technologies and modern engineering that has helped it to create 

landmark residential townships as well as commercial establishments.  
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LOCATION

 

Fig. 1 Location 

6.2 PREFACE 

In a period of 30 days exposure to corporate environment I got a learning of organizational 

structure, its protocol etc. Summer training is one way to learn work.I enjoyed the interesting 

experience and every part of it. The report dealt with the practical knowledge of the general 

theory and technical details of equipment,materials, which I have gained during the training 

period at CHINMAYA GROUP OF CONSTRUCTIONS at eluru. 

                                 Any Construction to begin with starts with the layout of the building or 

structure followed by design and analysis of the structure which is succeeded by cost estimation 

and planning for the said project.This project involves the layout,design,analysis 

Planning and cost estimation of a G+3 Residential building located in eluru. 
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GROUND COLUMN LAYOUT 
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 STRUCTURAL COMPONENTS OF A BUILDING 

7.1FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported 

Types of footings: 

1) Isolated footings 

2) Combined footings 

3) Mat and raft foundation 

4) Pile foundation 

 

7.1.1ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings.They 

are usually square,rectangular or circular in section. Footing is laid on PCC Before laying PCC 

termite control is done to restrict the termites to damage the footings.These kinds of footing are 

provided where the oil-bearing capacity is generally high. Isolated footings comprise of a thick 

slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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7.1.2COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individualfooting, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 
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7.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large.As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area,the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supportingall the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table isvery high and soil bearing capacity is very weak. 

 

     Fig.4 Raft or Mat footing 
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7.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete.In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient.These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high.These types of the footings are generally designed on sea shore areas, 

bridges,etc. 

 

 

Fig. 5 Pile Footing 
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7.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 
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Fig. 6Under Reamed Piles 

 

 

 

7.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure.The void between the 

foundation and the plinth level filled with compacted soil. 
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Fig.7 Plinth Beam 

 

 

 

 

 

 

 

7.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member.The term column applies especially to 

a large round support (the shaft of the column)with a capital and a base or pedestal and made of 

stone or appearing to be so. A small wooden or metal support is typically called a post, and 
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supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

lement that also has certain 

proportional and decorative features. A column might also be a decorative element not needed 

 

The size of columns in the construction ofChinmaya group of construction is used in 20dia bars 

&Grade of concrete is M40 &mix proportions as per IS CODE. 

 

Fig .8 Column 

 

 

7.4 BEAMS 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction forces 

 forces acting on the beam is to produce shear 
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forces and bending moments within the beam, that in turn induce internal stresses, strains and 

deflections of the beam. Beams are characterized by their manner of support, profile (shape of 

cross-section),length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and other 

mechanical or structural systems contain beam structures that are designed to carry lateral loads 

are analyzed in a similar fashion. 

 group of constructions are used in 20mm 

 

 

Fig.9 Beams 

 

7.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 
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concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction.Some of them are outdated and some of them 

to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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7.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat 

mns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

 

 

Fig .11 Flat Slab 
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7.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1One-way slab 

4.5.2.2 Two-way slab 
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7.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

Generally, all the cantilever slabs are One-Wayslabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

 

Fig .13 One-Way Slab 

 

 

 



 

 
26

 
  

 

7.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is lessthan 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally,two-way slabs are 

used in multistoried buildings. 

The slabs in vertex homes are Two Way slabs of concrete M25 grade and bars of size 10mm & 

 

 

 

Fig. 14Two-way Slab 
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7.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal,vertical and 

inclined surfaces or also provides support to cast concrete according to required shape and size. 

The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 
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Fig. 15 Form Work 

 

 

7.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, atleast 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be lessthan 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

During the Internship Period  the following points were Observed  at the Site 

 Specifications to be adopted for various elements of buildings 

 Safety measures to the workers and employees  followed while working in site. 

 Know Designing/Working on ongoing construction works 

 How to Maintaining construction project paper works and design/site visits/Reporting 

 Latest technology in construction of Different structural components (beams, slabs, 

columns) etc., 

  working of heavy machinery in construction site. 

 Gained basic knowledge in the field of construction. 

 Learned an importance of proper communication between office and work site. 

 Lapping is not allowed for the bars having diameters more than 36 mm. 

 Chair spacing maximum spacing is 1.00 m (or) 1 No per 1m2. 

 For dowels rod minimum of 12 mm diameter should be used. 

 Chairs minimum of 12 mm diameter bars to be used. 

 Longitudinal reinforcement not less than 0.8% and more than 6% of gross C/S. 

  

 Main bars in the slabs shall not be less than 8 mm (HYSD) or 10 mm (Plain bars) and the 

distributors not less than 8 mm and not more than 1/8 of slab thickness. 

 Dimension tolerance for cubes + 2 mm. 

 Free fall of concrete is allowed maximum to 1.50m. 

 Lap slices not be used for bar larger than 36 mm. 

 Water absorption of bricks should not be more than 15 %. 

 PH value of the water should not be less than 6. 

 In steel reinforcement binding wire required is 8 kg per MT. 

 In soil filling as per IS code, 3 samples should be taken for core cutting test for every 

100m2. 
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Construction of the different structural components were  observed during the construction  in 

CHINMAYA GROUP OF CONSTRUCTIONS like  footings-combined footings, two way slabs  

and one way slab of concrete M25 grade , columns in the construction of vertex homes is 20mm dia 

bars & grade of concrete is M40,  construction of beams of  concrete grade is M40 & mix 

proportions as per IS CODE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
6

 
  

TABLE OF CONTENTS 

S.NO                       Name of Content  Page No 

1                               Certificate            i 

2                               Acknowledgement            ii 

3                               Abstract                                           iii  

4                               Tables of Contents           iv 

5                                             List of figures                                                    v 

6                                             Introduction                  vi 

6.1                                          About company                                                  vii 

6.2                                          Preface                                                                   viii 

7                        Structural Components of  a Building               10-24 

7.1                                          Footing                                                                   10 

7.1.1                                       Isolated footing                                                       10 

7.1.2                                       Combined footing                                                   11                               

7.1.3                                       Raft or mat footing                                                  12 

7.1.4                                       Pile foundation                                                        13 

7.1.5                                       Under Reamed Piles                    14 

7.2                                          PLINTH BEAM                                                      15  

7.3                                          COLUMN                                                                16                                          

7.4                                          BEAMS                                                                   17                

7.5                                          SLABS                                                                    18 

7.5.1                                       Flat slab                                                                   19 

7.5.2                                       Conventional slab                                                    20 

7.5.2.1                                    One-way slab                                                           21 

7.5.2.2                                    Two-way slab                     22 

7.6                                          FORM WORK AND SHUTTERING                  23 

7.7                                          CURING                     24                                    

8                        CONCLUSION                     25 

 

  
 

 



  
7

 
  

LIST OF FIGURES 

Figure         Name of figure                                                                        Page No 

Fig.1               Location                                                                                    08 

Fig.2               Isolated footing                                                                         10 

Fig.3.               Combined footing                                                                     11 

Fig.4.               Raft or Mat footing                                                                   12 

Fig.5.               Pile footing                                                                                13 

Fig.6.               Under Reamed Piles                                                                  14 

Fig.7.               Plinth Beam                                                                               15 

Fig.8.               Column                                                                                      16 

Fig.9.               Beam                                                                                          17 

Fig.10.             Slab                                                                                            18 

Fig.11.             Flat slab                                                                                      19 

Fig.12.             Conventional slab                                                                       20 

Fig.13.             One-way slab                                                                              21 

Fig.14.             Two-way slab                                                                              22 

Fig.15.             Form work                                                                                   23 

Fig.15.             Curing                                                                                          24



  
8

 
  

                INTRODUCTION 

6.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTIONS 

Managing Director: Mr.Kalyan Naidu. 

The company has lot of experience in the real estate market about 19 years, Chinmaya Groups 

Of Construction in RR Peta presents a wide choice of residential, industrial, commercial, 

recreational and institutional properties to its clients. Distinguished for their award-winning 

projects, this real estate group is truly one of the most established and recognized ones in the 

housing and construction sector. Creating unique and innovative spaces ever since 2016, the 

company has been able to build a strong foundation over the passage of time. The builder has 

constantly strived to exceed the expectations of its clients through quality work, transparent work 

ethics and use of cutting-edge technology. The organization is committed to provide an enhanced 

living experience to the residents through constant innovation and creative delivery of projects. 

. Chinmaya group of construction has constructed a number of gated communities in Eluru, 

Amaravati, and Vijayawada etc. The company has its name in quality construction and meeting 

luxuries of the people. The company offers the internship programs for the students of both 

diploma an

application of theoretical subject in site which is necessary for every civil engineer. 

Services Offered at Chinmaya Groups Of Construction: 

Chinmaya Groups Of Construction in Eluru has delivered a large number of projects in the past 

that have received rave reviews and appreciation from numerous prestigious builders and other 

organizations associated with the real estate business. The team comprises of real estate 

professionals having vast experience and knowledge about properties. Each of the project of this 

company exhibits avant-garde interior designs  absolutely lavish, ostentatious and one-of-its-

kinds. It has pioneered newer technologies and modern engineering that has helped it to create 

landmark residential townships as well as commercial establishments.  
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LOCATION

 

Fig. 1 Location 

6.2 PREFACE 

In a period of 30 days exposure to corporate environment I got a learning of organizational 

structure, its protocol etc. Summer training is one way to learn work.I enjoyed the interesting 

experience and every part of it. The report dealt with the practical knowledge of the general 

theory and technical details of equipment,materials, which I have gained during the training 

period at CHINMAYA GROUP OF CONSTRUCTIONS at eluru. 

                                 Any Construction to begin with starts with the layout of the building or 

structure followed by design and analysis of the structure which is succeeded by cost estimation 

and planning for the said project.This project involves the layout,design,analysis 

Planning and cost estimation of a G+3 Residential building located in eluru. 
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GROUND COLUMN LAYOUT 
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 STRUCTURAL COMPONENTS OF A BUILDING 

7.1FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported 

Types of footings: 

1) Isolated footings 

2) Combined footings 

3) Mat and raft foundation 

4) Pile foundation 

 

7.1.1ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated 

footings.They are usually square,rectangular or circular in section. Footing is laid on PCC Before 

laying PCC termite control is done to restrict the termites to damage the footings.These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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7.1.2COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

 footings adopted in  chinmaya constructions  
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7.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large.As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area,the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supportingall the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table isvery high and soil bearing capacity is very 

weak. 

 

     Fig.4 Raft or Mat footing 
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7.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete.In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient.These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high.These types of the footings are generally designed on sea shore areas, 

bridges,etc. 

 

 

Fig. 5 Pile Footing 
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7.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6Under Reamed Piles 
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7.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure.The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 
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7.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member.The term column applies especially to 

a large round support (the shaft of the column)with a capital and a base or pedestal and made of 

stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many  

The size of columns in the construction ofChinmaya group of construction is used in 20dia bars 

&Grade of concrete is M40 &mix proportions as per IS CODE. 

 

Fig .8 Column 
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7.4 BEAMS 

Beam is a 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

ting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section),length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

 group of constructions are used in 20mm 

 

 

Fig.9 Beams 
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7.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction.Some of them are outdated and some of 

them are frequently 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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7.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

 

 

Fig .11 Flat Slab 
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7.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1One-way slab 

4.5.2.2 Two-way slab 
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7.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

Generally, all the cantilever slabs are One-Wayslabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

 

Fig .13 One-Way Slab 
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7.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is lessthan 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally,two-way slabs are 

used in multistoried buildings. 

The slabs in vertex homes are Two Way slabs of concrete M25 grade and bars of size 10mm & 

8mm and for the podium slabs the bar diameter is 12mm.  

 

 

Fig. 14Two-way Slab 
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7.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal,vertical and 

inclined surfaces or also provides support to cast concrete according to required shape and size. 

The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 



  
25

 
  

 

 

7.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, atleast 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be lessthan 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

During the Internship Period  the following points were Observed  at the Site 

 Specifications to be adopted for various elements of buildings 

 Safety measures to the workers and employees  followed while working in site. 

 Know Designing/Working on ongoing construction works 

 How to Maintaining construction project paper works and design/site visits/Reporting 

 Latest technology in construction of Different structural components (beams, slabs, 

columns) etc., 

  working of heavy machinery in construction site. 

 Gained basic knowledge in the field of construction. 

 Learned an importance of proper communication between office and work site. 

 Lapping is not allowed for the bars having diameters more than 36 mm. 

 Chair spacing maximum spacing is 1.00 m (or) 1 No per 1m2. 

 For dowels rod minimum of 12 mm diameter should be used. 

 Chairs minimum of 12 mm diameter bars to be used. 

 Longitudinal reinforcement not less than 0.8% and more than 6% of gross C/S. 

  

 Main bars in the slabs shall not be less than 8 mm (HYSD) or 10 mm (Plain bars) and the 

distributors not less than 8 mm and not more than 1/8 of slab thickness. 

 Dimension tolerance for cubes + 2 mm. 

 Free fall of concrete is allowed maximum to 1.50m. 

 Lap slices not be used for bar larger than 36 mm. 

 Water absorption of bricks should not be more than 15 %. 

 PH value of the water should not be less than 6. 

 In steel reinforcement binding wire required is 8 kg per MT. 

 In soil filling as per IS code, 3 samples should be taken for core cutting test for every 

100m2. 
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ABSTRACT 
 

Day by day construction activities are increasing , being pre-final year student of civil engineering ,it 

is essential to bridge the gap between theoretical knowledge and Practical Knowledge  ,doing 

internship at the prestigious construction plays an important role .As a part of the curriculum, and for 

the partial fulfillment of the requirements for completion of the Engineering degree from Gudlavalleru 

Engineering College,under went an industrial training at the CHINMAYA GROUP OF 

CONSTRUCTIONS, ELURU. for four weeks during the months May 2019 - June 2019. The reports 

 at the site for 

construction.  

Marking, centering, mixing of concrete, reinforcement detailing   ,pouring and curing of  

Construction of the different structural components were  observed during the construction  in 

CHINMAYA GROUP OF CONSTRUCTIONS like  footings-combined footings, two way slabs  

and one way slab of concrete M25 grade , columns in the construction of vertex homes is 20mm dia 

bars & grade of concrete is M40,  construction of beams of  concrete grade is M40 & mix 

proportions as per IS CODE. 
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                INTRODUCTION 

6.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTIONS 

Managing Director: Mr.Kalyan Naidu. 

The company has lot of experience in the real estate market about 19 years, Chinmaya Groups Of 

Construction in RR Peta presents a wide choice of residential, industrial, commercial, recreational 

and institutional properties to its clients. Distinguished for their award-winning projects, this real 

estate group is truly one of the most established and recognized ones in the housing and 

construction sector. Creating unique and innovative spaces ever since 2016, the company has been 

able to build a strong foundation over the passage of time. The builder has constantly strived to 

exceed the expectations of its clients through quality work, transparent work ethics and use of 

cutting-edge technology. The organization is committed to provide an enhanced living experience 

to the residents through constant innovation and creative delivery of projects. 

. Chinmaya group of construction has constructed a number of gated communities in Eluru, 

Amaravati, and Vijayawada etc. The company has its name in quality construction and meeting 

luxuries of the people. The company offers the internship programs for the students of both 

application of theoretical subject in site which is necessary for every civil engineer. 

Services Offered at Chinmaya Groups Of Construction: 

Chinmaya Groups Of Construction in Eluru has delivered a large number of projects in the past 

that have received rave reviews and appreciation from numerous prestigious builders and other 

organizations associated with the real estate business. The team comprises of real estate 

professionals having vast experience and knowledge about properties. Each of the project of this 

company exhibits avant-garde interior designs  absolutely lavish, ostentatious and one-of-its-

kinds. It has pioneered newer technologies and modern engineering that has helped it to create 

landmark residential townships as well as commercial establishments.  
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LOCATION

 

Fig. 1 Location 

6.2 PREFACE 

In a period of 30 days exposure to corporate environment I got a learning of organizational 

structure, its protocol etc. Summer training is one way to learn work.I enjoyed the interesting 

experience and every part of it. The report dealt with the practical knowledge of the general 

theory and technical details of equipment,materials, which I have gained during the training 

period at CHINMAYA GROUP OF CONSTRUCTIONS at eluru. 

                                 Any Construction to begin with starts with the layout of the building or 

structure followed by design and analysis of the structure which is succeeded by cost estimation 

and planning for the said project.This project involves the layout,design,analysis 

Planning and cost estimation of a G+3 Residential building located in eluru. 
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GROUND COLUMN LAYOUT 
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 STRUCTURAL COMPONENTS OF A BUILDING 

7.1FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported 

Types of footings: 

1) Isolated footings 

2) Combined footings 

3) Mat and raft foundation 

4) Pile foundation 

 

7.1.1ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings.They 

are usually square,rectangular or circular in section. Footing is laid on PCC Before laying PCC 

termite control is done to restrict the termites to damage the footings.These kinds of footing are 

provided where the oil-bearing capacity is generally high. Isolated footings comprise of a thick 

slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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7.1.2COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 
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 footings adopted in  chinmaya constructions  

 

 

7.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large.As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area,the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supportingall the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table isvery high and soil bearing capacity is very weak. 

 

     Fig.4 Raft or Mat footing 

 

 

 



 

 
14

 
  

 

 

 

 

7.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete.In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient.These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high.These types of the footings are generally designed on sea shore areas, 

bridges,etc. 

 

 

Fig. 5 Pile Footing 
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7.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 
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Fig. 6Under Reamed Piles 

 

 

 

7.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure.The void between the 

foundation and the plinth level filled with compacted soil. 
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Fig.7 Plinth Beam 

 

 

 

 

 

 

 

7.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member.The term column applies especially to 

a large round support (the shaft of the column)with a capital and a base or pedestal and made of 

stone or appearing to be so. A small wooden or metal support is typically called a post, and 
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supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

tress conditions. 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

proportional and decorative features. A column might also be a decorative element not needed 

 

The size of columns in the construction ofChinmaya group of construction is used in 20dia bars 

&Grade of concrete is M40 &mix proportions as per IS CODE. 

 

Fig .8 Column 

 

 

7.4 BEAMS 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction forces 
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forces and bending moments within the beam, that in turn induce internal stresses, strains and 

deflections of the beam. Beams are characterized by their manner of support, profile (shape of 

cross-section),length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and other 

mechanical or structural systems contain beam structures that are designed to carry lateral loads 

are analyzed in a similar fashion. 

 group of constructions are used in 20mm 

 

 

Fig.9 Beams 

 

7.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 
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concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction.Some of them are outdated and some of them 

to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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7.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat 

ported on columns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

 

 

Fig .11 Flat Slab 
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7.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1One-way slab 

4.5.2.2 Two-way slab 

 



 

 
23

 
  

 

 

7.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

Generally, all the cantilever slabs are One-Wayslabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

 

Fig .13 One-Way Slab 
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7.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is lessthan 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally,two-way slabs are 

used in multistoried buildings. 

The slabs in vertex homes are Two Way slabs of concrete M25 grade and bars of size 10mm & 

 

 

 

Fig. 14Two-way Slab 
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7.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal,vertical and 

inclined surfaces or also provides support to cast concrete according to required shape and size. 

The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 



 

 
26

 
  

Fig. 15 Form Work 

 

 

7.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, atleast 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be lessthan 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

During the Internship Period  the following points were Observed  at the Site 

 Specifications to be adopted for various elements of buildings 

 Safety measures to the workers and employees  followed while working in site. 

 Know Designing/Working on ongoing construction works 

 How to Maintaining construction project paper works and design/site visits/Reporting 

 Latest technology in construction of Different structural components (beams, slabs, 

columns) etc., 

  working of heavy machinery in construction site. 

 Gained basic knowledge in the field of construction. 

 Learned an importance of proper communication between office and work site. 

 Lapping is not allowed for the bars having diameters more than 36 mm. 

 Chair spacing maximum spacing is 1.00 m (or) 1 No per 1m2. 

 For dowels rod minimum of 12 mm diameter should be used. 

 Chairs minimum of 12 mm diameter bars to be used. 

 Longitudinal reinforcement not less than 0.8% and more than 6% of gross C/S. 

  

 Main bars in the slabs shall not be less than 8 mm (HYSD) or 10 mm (Plain bars) and the 

distributors not less than 8 mm and not more than 1/8 of slab thickness. 

 Dimension tolerance for cubes + 2 mm. 

 Free fall of concrete is allowed maximum to 1.50m. 

 Lap slices not be used for bar larger than 36 mm. 

 Water absorption of bricks should not be more than 15 %. 

 PH value of the water should not be less than 6. 

 In steel reinforcement binding wire required is 8 kg per MT. 

 In soil filling as per IS code, 3 samples should be taken for core cutting test for every 

100m2. 



                      

  

    
CONSTRUCTION OF CEMENT CONCRETE ROADS 

-
 

An Internship report  
Submitted to 

 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 

KAKINADA 
 

In partial fulfillment of the requirements for the award of the degree of 
 

BACHELOR OF TECHNOLOGY  
    IN  

CIVIL ENGINEERING  
Submitted By 
 
 
 

         Y.PRATHYUSHA 
(16481A01E0)  

 
 
 
Under the Guidance of 
 
 

 
Sri, G. SAI KRISHNA, M.E(H.C.H) 

Assistant professor 
 

 
 

 
 

 
 
 
 
 
 
 
 

DEPARTMENT OF CIVIL ENGINEERING  

GUDLAVALLERU ENGINEERING COLLEGE 
 

(   
Seshadri Rao Knowledge Village 

 
Gudlavalleru-521356  

2019-2020 
 



                      

DEPARTMENT OF CIVIL ENGINEERING  

GUDLAVALLERU ENGINEERING COLLEGE 
 

(   
Seshadri Rao Knowledge Village 

 
Gudlavalleru-521356  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CERTIFICATE 
 
 
          This is to certify that the Internship Training report on 

 is a  bonafied work carried out  Y.PRATHYUSHA (16481A1E0) during 

-05-2019 to 08-06-

 partial fulfillment of the requirements for the 

BACHELOR OF TECHNOLOGY in CIVIL ENGINEERING of JAWAHARLAL NEHRU 

TECHNOLOGICAL UNIVERSITY KAKINADA, KAKINADA. 

 
 
 
 
 
                  Mr. G. SAI KRISHNA                                   Dr. P.KODANADARAMARAO                      

                (INTERNSHIP GUIDE)                                     (HEAD OF THE DEPARTMENT)  
                            
 

 
EXTERNAL EXAMINER 

 
 
 



                      

 
ACKNOWLEDGEMENT 

 We   would  like  to  express  our  sense  of  gratitude  and  sincere  thanks  to Sri. G. SAI 

KRISHNA Assistant professor for his constant guidance, supervision and motivation in 

completing the work. 

 We feel elated to extend our floral gratitude to Dr. P. Kodanda Rama Rao, head of civil 

engineering department, for his encouragement all the way during the internship. His annotations 

and criticisms are behind the successful completion of  work. 

 We would like to take this opportunity to express our profound sense of gratitude to our 

principal Dr. P. Ravindra Babu, for providing us all the required facilities. 

Our sincere and heartful thanks to the director Dr. S. R. K. Reddy for giving his valuable 

supports and the suggestions helped us a lot to extend our internship to great extent. 

Finally, we like to thank one and all who directly or indirectly helped me in making the 

project the reality. 

 

 

                                        
         Y.PRATHYUSHA(16481A01E0)  

 

 

 

 

 

 

 

 

 



                      

 

 

 

INDEX 

CONTENTS              PAGE NO 

                                                                 

CHAPTER I 

1.1 INTRODUCTION                                                            1 

CHAPTER II 

2.1 PAVEMENTS                                                                             2 

2.1.1 PURPOSE                                                                                                           2 

2.1.2 FUNCTIONS                                                                                                     2 

2.2 TYPES OF PAVEMENTS                                                                                   2     

2.2.1 FLEXIBLE PAVEMENTS                                                                                2 

2.2.2 RIGID PAVEMENTS                                                                                       2 

2.3 MATERIALS USED                                                                                           3 

2.4 TYPES OF CEMENT                                                                                          4 

2.5 PROPORTIONING                                                                                             4 

CHAPTER III   

3.1 PROCEDURE                                                                                                     5 

3.1.1 .PREPARATION OF SUB-BASE                                                                   5 

3.1.2 .PLACING OF FORMWORK                                                                        5 

3.1.3. BATCHING OF CONCRETE                                                                        5 

(I) TYPES OF BATCHING                                                                                       6 

(2)EQUIPMENTS USED FOR BATCHING                                                             6 

3.1.4 .PROPORTIONING OF CONCRETE                                                              6 

3.1.5 .TRANSIT MIXER                                                                                              7 

3.1.6. TRANSPORTATION AND LAYING                                                             8 



                      

CHAPTER IV 

4.1 Report on GAJULAPADU ROAD CONSTRUCTION.                                   9 

4.2. PROCEDURE for construction of the road                                                       9 

4.3. Mixed design for M25 Grade Concrete.                                                             10 

4.4.1 Concrete mix design stimulation                                                                       11 

4.4.2 Test data of material                                                                                           11 

4.4.2 Procedure for concrete mixed design                                                                  12 

     (i) Determination of Target strength                                                                      12 

     (ii) Selection of water/cement ratio                                                                        12 

      (iii) Selection of water content                                                                               12 

      (iv) Selection of cement content                                                                          13 

       (v)  Estimation of coarse aggregate proportion                                                   14 

        (vi) Estimation of mixed ingredients                                                                  14 

        (vii) Correction due to absorbing/moist aggregate                                              16   

CHAPTER V  

5.0 Advantages and Disadvantages of cement road                                                   16 

5.1 Transportation and Laying of cement road                                                            17 

CHAPTER VI 

CONCLUSION                                                                                                          19 

` 

 

 

 

 

 

 

 

 



                      

CHAPTER I 

INTRODUCTION 
Cement concrete pavements are generally constructed using plain  cement concrete. Cement 

concrete pavements serve good and durable wearing surface as well as an effective and strong base 
coarse.  

This report describes the internship at PANCHAYATI RAJ DEPARTMENT. Government has 
planned to construct village roads in the part of that scheme PANCHAYAT Raj Department of 
construction of road at GAJULAPADU. NAGARAJU has contracted the road and all details about 
the road at GAJULAPADU.  

In the internship we did the work of mix proportion, workability, construction of the layers of 
road pavement and curing. We did the mix-design of M25 grade.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                      

 

CHAPTER II 

PAVEMENT 

Pavement is the open, generally public way for the passage of vehicles, people and animals. 
Pavement is finished with a hard smooth surface. If helped make them durable and able to 
withstand traffic and the environment. They have a life span of between 20-30 years.  

2.1.1 PURPOSE  

Many people rely on paved roads to move themselves and their products rapidly and reliably.  

2.1.2 FUNCTIONS  

One of the primary functions is load distribution. It can be characterized by the tyre loads, tyre 
configuration, repetition of loads, and distribution of traffic across the pavement, vehicle 
speed.  

Pavement material can eliminate moisture.  

2.2 TYPES OF PAVEMENTS  

        1. Flexible pavement : Bitumen has been widely used in construction of the flexible 
pavements for a long  time. This is the most convenient and simple type of construction. The cost 
of construction of single lane bituminous pavements varies from 20 to 30 lakhs per km in plain 
area. In some applications, however the performance of the conventional bitumen may not be 
considered satisfactory because of the following reasons. 

In summer season, due to high temperatures, bitumen soft resulting in bleeding, rutting and 
segregation finally leading to failure of pavement. In winter, due to low temperatures, the bitumen 
becomes brittle resulting in cracking and unevenness.  

2.2.2 RIGID PAVEMENT 

Rigid pavements are very costly and predominant pavements. These are very costly to 
construct and the maintenance, require very skilled  work and it is very high cost.  

1. Besides these pavements concrete roads have a long life and are practically maintenance 
free.  

2. Another major advantage is the savings in the fuel by commercial vehicles to an extent of 
14-20%. The fuel savings themselves can support a large program of concreting.  

3. Cement concrete roads save a substantial quantity of stone aggregates and this factor must 
be considered when a choice pavement is made.  

4. Concrete roads withstand extreme weather conditions, wide ranging temperatures, heavy 
rainfall and water-logging. 



                      

5. Though cement concrete roads may cost slightly more than a flexible pavement initially, 
they are economical when whole-life-costing is considered. 

2.3 MATERIALS USED  

Concrete is widely used in domestic, commercial, recreational, rural and educational 
construction. Communities around the world rely on concrete as a safe, strong and simple 
building material. It is used in all types of construction, from domestic work to buildings, office 
blocks shopping complexes etc.  

Despite the common usage of concrete, few people are aware of the consideration involved 
in designing strong, high quality concrete.  

There are mainly 4 materials used primarily 

1. Aggregate  
2. Cement 
3. Sand(Fine Aggregate)  
4. Coarse Aggregate 
 

  1 .AGGREGATE 

            Fine Aggregates and Coarse Aggregate forms a very large portion of concrete. Aggregates 
may be considered as an inert material which combines with cement paste by developing a 
mechanical bonding to form a hard mass. Aggregate is cheaper than cement, which directly helps 
in achieving economy in concrete preparation.  

2. CEMENT 

Cement is a binder, a substance that sets and hardness independently, and bind other 
materials together. The word CEMENTthat is related to Romans, who used the term cementum 
describe masonry resembling modern concrete that was made from crushed rock with burnt lime 
as binder. The volcanic ash and  pulverized brick additives that were added to the burnt lime to 
obtain a hydraulic binder were later referred to as cementum and cement. 

Cement used in construction can be characterized as being either hydraulic.  Hydraulic 
cement(EX: Portland cement) harden because of hydraulic, a chemical reaction between the 
anhydrous cement powder and water. Thus they can harden under water or when constantly 
exposed to wet weather. The chemical reaction results in hydrates that are not very water soluble 
and so are quite durable in water. Non hydraulic cements do not harden underwater, for example, 
slaked limes harden by reaction with atmospheric carbon dioxide.  

The most important uses are as an ingredients in the production of mortar in masonry, and of 
concrete, a combination of an aggregate to form a strong bond.  

 

 



                      

3.FINE AGGREGATE 

      Sand is available in nature in streams, rivers, ponds etc. It should be free from in organic 
material. It consists of small angular or sharp grins of silica(Sio2), sand should pass through 4.75 
mm IS sieve and contains not more than 5% of coarse material. The main purpose of using sand 
in preparation of concrete is to fill the voids between coarse aggregates to form good bond. 

2.4 TYPES OF CEMENT  

1. Portland Cement 

2. Portland Fly Ash Cement  

3. Portland Puzzolona Cement  

1. PORTLAND CEMENT  

Portland cement is by far the most common type of cement in general use around the world. 
This cement is made by heating limestone with small quantities of other material to 1450 degrees 
centigrade in a kiln, the process is known as calcium oxide, or quicklime, which is then blended 
with the other materials that have been included in the mix. The resulting substance called 

Cementis the most commonly used type of cement. Portland cement is a basic ingredient of 
concrete, mortar and most specially grout. The most common use for Portland cement is in the 
production of concrete. Concrete is composite material that can be cast in almost any shape desired, 
and once hardened, can become a structural (load bearing) element. Portland cement may be grey 
or white. 

2. PORTLAND FLY ASH CEMENT  

It contains upto 35% of fly ash. The fly ash is a pozzoloanic, so that ultimate strength is 
maintained. Because fly ash additionally allows lower concrete water content, early strength can 
also be maintained.  

When good quality cheap fly ash is available, this can be economic alternative to ordinary Portland 
cement. 

3. PORTLAND POZZOLONA CEMENT  

It includes fly ash cement, since fly ash is a PUZZOLONA, but also includes cement made 
from other natural or artificial pozzoloans in countries where volcanic ashes are available. 

 

 

 

 

 



                      

CHAPTER III 

SUB BASE 

3.1. PREPARATION OF SUB-BASE 

In highway engineering, sub-base is the layer of aggregate material laid on the sub-grade, 
on which the base course layer is located. It may be omitted when there will be only foot traffic on 
the pavement, but it is necessary for surfaces used by vehicles. Sub-base is often the main load-
bearing layer of the pavement. 

Preparation of the sub-grade for construction usually involves digging, in order to remove surface 
vegetation, topsoil and other unwanted material, and to create space for the upper layer of the 
pavement. This process is known as "sub-grade formation" or "reduction to level". 

3.1.1. PLACING OF FORMWORK 

Form-work in construction is the use of support structures and mould to create structures 
out of concrete which is poured into the mould. Form-work can be made using mould out of steel, 
wood, aluminium and/or prefabricated forms. Form-work is an ancillary construction, used as a 
mould for a structure. The form-work serves as mould for concrete structural components unless 
such mould is provided by the soil, other structural components, etc. It mould the placed fresh 
concrete, which in this stage normally is viscous, to the shape specified in the drawing.. 

3.1.2. BATCHING OF MATERIALS 

The process of measuring ingredients or materials to prepare concrete mix is known as 

batching. 

For a precast plant to perform at its best, it should have the proper batching and mixing 
equipment. Using outdated and/or improperly maintained equipment typically wastes money and 
time, and may even place employees at risk. Selecting the right equipment will help optimize your 
operation. However, the technology that goes into these systems is much more intricate and 
constantly evolving. For detailed information on available options and new developments, contact 
the manufacturers, suppliers and/or consultants in the batching and mixing industry. 

Batching Systems 

Once you establish your mix design, the first task in preparing a concrete mixture is to 
batch raw materials, which generally include cement materials (cement and supplementary 
cementing materials, or SCM), water, admixtures, aggregates and sometimes fiber reinforcement. 
The goal is to collect raw materials in defined measured quantities (referred to as the mix design) 
and mix them together to a given consistency. The collection process is referred to as batching, 
which may be done either by weight, volume or a combination of the two. Regardless of which 
batching method you use, the equipment should perform within the permissible tolerances. These 

 



                      

Concrete Proportioning of on the Basis of Strength: 

The design should be based on the flexural strength of concrete. The mix shall be designed 
in the laboratory so as to ensure the minimum flexural strength on-field with the permissible 
tolerance level. The mix shall be designed in the laboratory for a marginally higher strength that 
what is needed on-field. 

the mix is designed for a target strength, S, which is always higher making due allowance for the 
extent of quality control feasible in the field. 

Concrete Proportioning of on the Basis of Strength: 

The design should be based on the flexural strength of concrete. The mix shall be designed in the 
laboratory so as to ensure the minimum flexural strength on-field with the permissible tolerance 
level. The mix shall be designed in the laboratory for a marginally higher strength that what is 
needed on-field. 

To achieve the desired 
mix is designed for a target strength, S, which is always higher making due allowance for the 
extent of quality control feasible in the field. 

This relation is- 

 

Table 3.1 Ja-values for different tolerance levels 

 

3.1.3. TRANSPORTING AND LAYING OF MIX: 

For transporting and laying of the concrete roads, different methods and equipment are 
needed. Based on the latest technology, different mixers are introduced for transporting and mixing 

 

 



                      

 

 

Figure 3.1: Image of transit mixer 

 Concrete Dischargingmortar or ready mix material from a concrete batching plant directly 
to the site where it is to be utilized. Transit mixer is loaded with dry material and water. The interior 
of the transit drum is fitted with a spiral blade. Spiral blade is able to move in two directions. 
During clockwise movement drum is charged with concrete and in counter clockwise direction 
concrete discharge out from the transit drum. Concrete mixing drum ensures the liquid state of 
materials through Transit mixer is a piece of equipment that is used for transporting concrete/ 
rotation of the drum about its own axis.Transit mixer is utilized for many projects. For example: it 
delivers concrete for construction of airports, multi-storey building, dams, highways, bridges, 
factories etc. It has various parts named as hopper, discharge chute, rotating mixing drum and a 
water tank. Hopper is that part through which transit mixer is charged with concrete. Water tank 
with transit mixer is for washing of concrete mixing drum so that no concrete left with the internal 
walls. 

Parts Of Transit Mixer 
Discharge chute is utilized during discharging of concrete from the mixer. It ensures the 

same quality of concrete as it was at the mixer. Chute guides the concrete directly to the job site. 
Sometimes it happens when pouring site is not close enough to the truck, then in such cases 
concrete is discharged the conveyor belt. The conveyor belt is about 8-10 meters long that came 
along with the modern transit mixer. If it is not enough, then concrete is poured into a temporarily 
made concrete box. From here concrete is pumped to site with the help of the concrete pump. This 
mostly happens during multistory building construction. 

 

 



                      

 

Figure 3.2: Components of Transit Mixer 

 

Components of Transit Mixer: 

Hopper: This will consists of a cap which will be used for transporting the mix of concrete material 
into the rotating fixing drum. The hopper can also carry water from one place to another place. 

Spiral Blade: This will rotate the mix in two directions. Clockwise and Anti-clockwise directions. 
When the blade is rotating in clockwise direction, it will absorb aggregates and water. When it is 
rotating in anti-clockwise direction, then it will absorb the concrete mate. 

Discharge Chute: The discharge chute will discharge the grinded material from the transit mixer 
and will be released at the particular place where the road must be laid. The concrete must be 
dropped on the requested location from a height of 1 metre distance. The driver must ensure that 
concrete is discharged at a requested location and must clean the concrete drum.  

Rotating Drum: The rotating drum will grind the concrete material with the required contents for 
at least 3 to 5 minutes. The concrete mixture should not contain excess quantity of water. Otherwise 
the loose material will be obtained from excess of grinding and moisture. This will results in the 
reduction of the strength and durability of the roads. 



                      

 

CHAPTER IV 

REPORT ON GAJULAPADU ROAD CONSTRUCTION 

At GAJULAPADU, the total length of the road is calculated as 9km. The road is laid out 
from RUDRAPAKA to GAJULAPADU. Here, for laying out the road, first the road surface is to 
be levelled equally. Then curing is done daily for one week. After curing, red soil is laid. Then 
again curing is done for one week. Then aggregates of 40mm size are placed on the road. After 
curing is done, the concrete mix is laid on the road. The thickness of the concrete bed is calculated 
as 15cm. The aggregates of sizes 8mm, 10mm and 40mm are used for laying of the road.  

Procedure for construction of road: 
For constructing the road after curing is done for 40mm size aggregates, the concrete mix 

should be prepared with the help of transit mixer. 30 bags of cement, 1 litre of water and aggregates 
of sizes 8mm, 10mm and 40mm are transported to the hopper of the machine with the help of a 
cap. Next, the spiral blade will rotate the mixer in two directions. Then the mixture of concrete 
material is transported to the work-place. The minimum 
Mixed design of M35 concrete is used for this road construction. 

 After the road is laid out, curing is done continuously for adding more strength and 
durability for the roads. 

 

 

 

 

 

 

 

 

 

 

 

 

 



                      

CHAPTER V 

MIX DESIGN OF M25 CONCRETE 

             For every construction, mix design is very important .There are different types of mixed 

designs such as M25, M35, M40, M45 etc. For each design, concrete will show variations. 

The concrete mix design involves various steps, calculations and laboratory testing to find right 

mix proportions. This process is usually adopted for structures which requires higher grades of 

concrete such as M25 and above and large construction projects where quantity of concrete 

consumption is huge constructions. 

Benefits of concrete mix design is that it provides the right proportions of materials, thus 

making the concrete construction economical in achieving required strength of structural members. 

As, the quantity of concrete required for large constructions are huge, economy in quantity of 

materials such as cement makes the project construction economical. 

Concrete Mix design of M20, M25, M30 and higher grade of concrete can be calculated from 

example below. 

Concrete Mix Design 

Data Required for Concrete Mix Design 

(i) Concrete Mix Design Stipulation 

(a) Characteristic compressive strength required in the field at 28 days grade designation -M 25 

(b) Nominal maximum size of aggregate -20 mm 

(c) Shape of CA -Angular 

(d) Degree of workability required at site -50-75 mm (slump) 

(e) Degree of quality control available at site -As per IS:456 

(f) Type of exposure the structure will be subjected to (as defined in IS: 456) -Mild 

(g) Type of cement: PSC conforming IS:455 

(h) Method of concrete placing: pump able concrete 

(ii) Test data of material (to be determined in the laboratory) 

(a) Specific gravity of cement -3.15 

(b) Specific gravity of FA -2.64 

(c) Specific gravity of CA -2.84 



                      

(d) Aggregate are assumed to be in saturated surface dry condition. 

(e) Fine aggregates confirm to Zone II of IS  383 

Procedure for Concrete Mix Design of M25 Concrete 

Step 1- Determination of Target Strength 

 In this case standard deviation is taken from IS:456 against M 20 is 4.0. 

FTARGET = FCK + 1.65 x S  

                                                 = 25 + 1.65 x 4.0 = 31.6 N/mm2 

Where, 

S = standard deviation in N/mm2 = 4 (as per table -1 of IS 10262- 2009) 

Step 2 -Selection of water / cement ratio:- 

From Table 5 of IS 456, (page no 20) 

Maximum water-cement ratio for Mild exposure condition = 0.55 

Based on experience, adopt water-cement ratio as 0.5. 

0.5<0.55,  hence OK. 

Step 3 - Selection of Water Content 

From Table 2 of IS 10262- 2009, 

Maximum water content = 186 Kg (for Nominal maximum size of aggregate  20 mm) 

Table 5.1: Correction in water content 

Parameters 

Values as per 

Standard reference 

condition 

Values as per 

Present 

Problem 

Departure 

Correction in 

Water 

Content 

Slump 25-50 mm 50-75 25 
(+3/25) x 25 = 

+3 

Shape of 

Aggregate 
Angular Angular Nil  

   Total +3 

Estimated water content = 186+ (3/100) x 186 = 191.6 kg /m3 



                      

Step 4  Selection of Cement Content 

Water-cement ratio = 0.5 

Corrected water content = 191.6 kg /m3 

Cement content = 

From Table 5 of IS 456, 

Minimum cement Content for mild exposure condition = 300 kg/m3 

383.2 kg/m3   >300 kg/m3.  

  Hence, OK. 

This value is to be checked for durability requirement from IS: 456. 

Step 5: Estimation of Coarse Aggregate proportion:- 

From Table 3 of IS 10262- 2009, 

For Nominal maximum size of aggregate = 20 mm, 

Zone of fine aggregate = Zone II 

And For w/c = 0.5 

Volume of coarse aggregate per unit volume of total aggregate = 0.62 

Table for correction in estimation of coarse aggregate proportion 

Parameter 

Values as 

per 

Standard 

reference 

condition 

Values as per 

present 

problem 

Departure 

Correction 

in Coarse 

Aggregate 

proportion 

Remarks 

W/c 0.5 0.5 Nil  See Note 1 



                      

Workability  
pump able 

concrete 
 -10% See Note 2 

   Total -10%  

Note 1: For every ±0.05 change in w/c, the coarse aggregate proportion is to be changed by 0.01. 

If the w/c is less than 0.5 (standard value), volume of coarse aggregate is required to be increased 

to reduce the fine aggregate content. If the w/c is more than 0.5, volume of coarse aggregate is to 

be reduced to increase the fine aggregate content. If coarse aggregate is not angular, volume of 

coarse aggregate may be required to be increased suitably, based on experience. 

Note 2: For pump able concrete or congested reinforcement the coarse aggregate proportion may 

be reduced up to 10%. 

Hence, 

Volume of coarse aggregate per unit volume of total aggregate = 0.62 x 90% = 0.558 

Volume of fine aggregate = 1  0.558 = 0.442 

Step 6: Estimation of the mix ingredients 

a) Volume of concrete = 1 m3 

b) Volume of cement = (Mass of cement / Specific gravity of cement) x (1/100) 

= (383.2/3.15) x (1/1000) = 0.122 m3 

c) Volume of water = (Mass of water / Specific gravity of water) x (1/1000) 

= (191.6/1) x (1/1000) = 0.1916 m3 

d) Volume of total aggregates = a  (b + c ) = 1  (0.122 + 0.1916) = 0.6864 m3 

e) Mass of coarse aggregates = 0.6864 x 0.558 x 2.84 x 1000 = 1087.75 kg/m3 

f) Mass of fine aggregates = 0.6864 x 0.442 x 2.64 x 1000 = 800.94 kg/m3 

Concrete Mix proportions for Trial Mix 1 

Cement = 383.2 kg/m3 

Water = 191.6 kg/m3 



                      

Fine aggregates = 800.94 kg/m3 

Coarse aggregate = 1087.75 kg/m3 

W/c = 0.5 

For trial -1 casting of concrete in lab, to check its properties. 

It will satisfy durability & economy. 

For casting trial -1, mass of ingredients required wi

wastage. 

Volume of concrete required for 4 cubes = 4 x (0.153 x1.25) = 0.016878 m3 

Cement = (383.2 x 0.016878) kg/m3 = 6.47 kg 

Water = (191.6 x 0.016878) kg/m3 =3.23 kg 

Coarse aggregate = (1087.75 x 0.016878) kg/m3 =18.36 kg 

Fine aggregates = (800.94 x 0.016878) kg/m3 = 13.52 kg 

Step 7: Correction due to absorbing / moist aggregate:- 

Since the aggregate is saturated surface dry condition hence no correction is required. 

 

 

 

 

 

 

 

 



                      

CHAPTER-V 

ADVANTAGES AND DISADVANTAGES OF CEMENT ROADS 

Disadvantages Of Cement Concrete Roads: 

 The initial cost of concrete roads is high. 

 They are liable to crack and warp due to temperature variations. 

 Become noisy under iron- tyre traffic. 

 Skilled supervision and labour are required for construction. 

 Less resilient than bituminous or W.B.M roads. 

Advantages of Cement roads: 

These roads have long life more than the bituminous roads 

These roads can completely withstand under any type of weathering        conditions. 

These roads do not develop any configurations. 

These roads provide sanitory and impervious surface 

 

 

 

TRANSIT MIXER 

 

First of all, the mixture of concrete material has to be placed into the transit mixer with the help of 
hopper and then water of 1 litre capacity has to be added into the mixer. The mixture of material 



                      

includes cement of 30 bags, then aggregates of sizes 8mm, 10mm, and 40 mm of 2 kg capacity.  
Then the mixture is transported to the working site where the construction takes place. 

TRANSPORTATION AND LAYING OF THE CEMENT ROAD: For laying of the cement 
road, there must be an easy access and comfortable area where the traffic is heavy and vehicles 
will be passed on the road for every 15 minutes. 

For laying of the cement road, the transit mixer must be needed. The transit mixer must completely 
grind the cement components mixture with at least 10litres of water capacity. 

During the transportation, the driver must have confirmation that materials are poured into the 
mixer at a required quantity. They should not be of excess or less quantity. 

 The moisture content must not be absorbed at higher quantity. At least the aggregates size must 
be of 8mm, 10mm and 40mm. These type of aggregates of 3 kg should be accompanied by sand 
and water and then grind the mixture. While transforming the concrete mix, excess water must not 
be added. If excess water are added, the concrete reduces its strength.  

 

 



                      

 

 

  While laying the cement road, the excess amount of the water and mixture must not be added.  
Otherwise, the strength and durability will be reduced due to the more moisture content. After the 
mixture is laid on the road, the levelling must be made with the help of the plate vibrator. The side 
thickness of the road must not be more than 150mm.   

 



                      

 

 

 

 

After the levelling is done with the help of plate vibrators or pin vibrators, curing must be made 
for 28 days. Then the cement concrete road will attain more strength for the easy access to the 
traffic . 

 After the levelling is done, the cement road must be left freely without any vehicle passage and 
traffic for maximum 28 days. 

The cement concrete road must be completely covered with the sponged materials or grass and 
watering must be  done . 

 

 

 

 

 

 



                      

CHAPTER VI 

CONCLUSION 

The proportions of concrete mix are obtained by experimentally evolved relationships between 
the factors in the choice of mix design. It provides reasonably accurate guidelines to arrive at 
optimum proportions.  

After watering the cement road for 28 days, the roads must be freed for the easy access of 
heavy traffic passage. These cement concrete roads can withstand the heavy traffic loads and 
more weights. These roads will not show seasonable variations. The roads must be done 
watering for 28 days. After 28 days of watering, quality control check must be done. In that 
quality control check, weighing terminals, postal solutions, formulation, weigh modules must 
be checked. After all these checks are done, roads should be left for passage of traffic. We  can 
check the statistical quality and process control of the concrete. 
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ABSTRACT 
 

This project that I undergone  with office building Manvee constructions, bhupalapally, 

Warangal. The Total project value is Rs. 33,61,0980 and the project start time is may-2018 

.This company had sub contract from kmv projects pvt ltd  under taken upto 2 years At the 

duration of the 30 days  internship I have done the quantity estimation of concrete   in each 

raft footings and raft beam ,and calculation of  centring area for raft over the month .The 

structure is used primarly for  the conduct of business relating to administration.It  can hold 

single or multiple firms. And the construction of raft foundation is typically challenge to 

minimize the effect of earthquake .A major earthquake produces a strong ground motion in 

the subsoil  and suface structures supported on the soil mass will be induce to move and 

absorb the dynamic forces.The present work is carried on planning and design of office 

building using available  software i.e, Auto CAD 2D drafting. 
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1.0.INTRODUCTION 

 

1.1TYPES OF BUILDINGS 

 Buildings classified based on occupancy and type of use as. 

1.1.1 Residential Buildings. 

1.1.2 Educational Buildings. 

1.1.3 Institutional Buildings. 

1.1.4 Industrial  Buuildings. 

 

1.1.1. RESIDENTIAL BUILDINGS: 
 
A residential building is defined as the building which provides more than half of its floor area 
for dwelling purposes. In other words, residential building provides sleeping accommodation 
with or without cooking or dining or both facilities. 

 

1.1.2.  EDUCATIIONAL BUILDINGS: 

These include any building using for school,college,assembly for instruction, education or 
recreation. 

 

1.1.3. INSTITUTIONAL BUILDINGS: 

Institutional building simply refers to any structure that fulfills a role related to healthcare, 
education, recreation, or public works. Construction services teams that specialize in this type 
of work build everything from hospitals and elementary schools to athletic facilities and 
university buildings. 

 

1.1.4. INDUSTRIAL BUILDINGS: 

It defines industrial purposes as: Factories and other premises used for manufacturing, altering, 
repairing, cleaning, washing, breaking-up, adapting or processing any article; generating power 
or slaughtering livestock. 

 

1.2.TYPES OF RAFT FOUNDATIONS : 

 

1. Solid slab rafts, 
2. Slab beam rafts, 
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3. Cellular rafts, 
4. Piled raft foundations; and, 
5. Balancing (or floating) rafts. 

 
 

1.2.1.Solid slab rafts : 
 

Flat raft mats 
distances across the footprint of the building, to provide equal stress distribution on the foundation. 
Steel mesh is typically used at the bottom (in the column-foundation connection proximity) and the top 
(mid-span between columns) of the concrete mat, to provide resistance in both directions. 

      
     Fig.1 

1.2.2.Slab beam raft: 

This type of raft foundation is typically used in a build that involves column loads that are not 
evenly distributed across the footprint of the building. Reinforced columns are sited on top of 
reinforced ground beams, and this provides the necessary load bearing capacity. 

 

       

1.2.3.Cellular rafts:                   Fig.2 

This type of raft foundation comprises two concrete slabs, which lock together via ground beams. 
Cellular raft foundations are exceptionally rigid, and so they are most suited for ground that is likely to 
settle unevenly, or where very heavy loads are anticipated. Cellular rafts can also be used where 
significant ground heave is expected to be a problem. 

       

       Fig.3 
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1.2.4.Piled raft foundations: 

Piled raft foundations are less common in residential building projects, and are more often seen 
in larger, high-rise developments as well as in structures that require a single foundation 
element, such as silos, tanks and chimneys. 

      

      Fig.4 

1.2.5.Balancing (or floating) rafts: 
Balancing rafts or floating foundations are increasingly used in cases where the reduction of 
soil settlements is of absolute importance, as well as in projects where the soil bearing capacity 
is extremely low. They are created through excavation of the soil in a way that the weight of 
the removed soil (including the water weight) balances (entirely or partially) the weight of the 
superstructure plus the foundation.  

      

      Fig.5 

 

1.3.ABOUT MANVEE CONSTRUCTION COMPANY: 

The company is subcontract company started by under partnership of four members, in that the 

main one is Mr. M.SAI, he is experienced in 2005 and started an irrigation projects in 

Vijayawada. Now he is present works in R&B department. In 2018 MAY the company started 

construction of an office buildings and residential buildings in bupalapally Warangal taken as 

subcontract by KMV projects PVT LTD. 

 

2.LOCATION OF THE SITE : 

The site is located in jayashankar bhuplapally, Warangal, Warangal district. 
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     Fig.6 

 

3.COST OF THE PROJECT : 

The company contract is constructed both the residential and office building in different places 

of total  project cost is Rs.33,61,0980. 

 

4.TYPE OF PROJECT : 

The company present doing a construction of office buildings called a collectorate office 

building of G+1  building. 

4.1.1.START AND END DATE OF PROJECT: 

The company taken a sub-contract from KMV projects pvt ltd,and the project starts from May-

2018 and end date of  contract after  2 years. 

4.1.2.CONTRACTOR AND SUB-CONTRACTOR:The contractor of present 

working project is a KMV PROJECTS PVT LTD and the sub-contractor is MANVEE 

CONSTRUCTIONS. 
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5.DETAILED PLAN: 

 

         Fig.7 
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5.1. TYPE OF FOUNDATION: 

Foundations are classified as shallow and deep foundations. Types of foundations under 

shallow and deep foundations for building construction and their uses are discussed. 

SHALLOW FOUNDATION 

            Individual or isolated footing 

Combined footing 

Strip foundation 

Raft or mat foundation 

DEEP FOUNDATION 

Pile foundation 

Drilled Shafts or caissons. 
 

Types of Shallow Foundations 

1. Individual Footing or Isolated Footing: 

Individual footing or an isolated footing is the most common type of foundation used for 

building construction. This foundation is constructed for single column and also called as pad 

foundation. 

The shape of individual footing is square or rectangle and is used when loads from structure 

is carried by the columns. Size is calculated based on the load on the column and safe bearing 

capacity of soil. 

Rectangular isolated footing is selected when the foundation experiences moments due to 
eccentricity of loads or due to horizontal forces. 
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I  

     Fig.8 

    ISOLATED FOOTING 

 

 

2.Combined footing: 

Combined footing is constructed when two or more columns are close enough and their 
isolated footings overlap each other. It is a combination of isolated footings, but their 
structural design differs. 

The shape of this footing is rectangle and is used when loads from structure is carried by the 

columns. 

3.Strip foundation: 

Spread footings are those whose base is more wider than a typical load bearing wall 

foundations. The wider base of this footing type spreads the weight from the building 

structure over more area and provides better stability. Spread footings and wall footings are 
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used for individual columns, walls and bridge piers where the bearing soil layer is within 3m 

(10 feet) from the ground surface. Soil bearing capacity must be sufficient to support the 

weight of the structure over the base area of the structure. 

These should not be used on soils where there is any possibility of ground flow of water 

above bearing layer of soil which may result in scour or liquefaction. 

    

                Fig.9 

4.Raft or mat foundation: 

Raft or mat foundations are the types of foundation which are spread across the entire area of 

the building to support heavy structural loads from columns and walls. The use of mat 

foundation is for columns and walls foundations where the loads from structure on columns 

and walls are very high. This is used to prevent differential settlement of individual footings, 

thus designed as a single mat (or combined footing) of all the load bearing elements of the 

structure. 

It is suitable for expansive soils whose bearing capacity is less for suitability of spread 

footings and wall footings. Raft foundation is economical when one-half area of the structure 

is covered with individual footings and wall footings are provided.These foundations should 

not be used where the groundwater table is above the bearing surface of the soil. Use of 

foundation in such conditions may lead to scour and liquefaction. 
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TYPES OF DEEP FOUNDATION: 

1.PILE FOUNDATION: 

Pile foundation is a type of deep foundation which is used to transfer heavy loads from the 

structure to a hard rock strata much deep below the ground level. 

 

Fig: 10  

Pile Foundation 

Pile foundations are used to transfer heavy loads of structures through columns to hard soil 

strata which is much below ground level where shallow foundations such as spread footings 

and mat footings cannot be used. This is also used to prevent uplift of structure due to lateral 

loads such as earthquake and wind forces. 

Pile foundations are generally used for soils where soil conditions near the ground surface is 

not suitable for heavy loads. The depth of hard rock strata may be 5m to 50m (15 feet to 150 

feet) deep from the ground surface. 

Pile foundation resists the loads from structure by skin friction and by end bearing. Use of 

pile foundations also prevents differential settlement of foundations. 

2.Drilled Shafts or caissons:  

Drilled shafts, also called as caissons, is a type of deep foundation and has action similar to 

pile foundations discussed above, but are high capacity cast-in-situ foundations. It resists 
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loads from structure through shaft resistance, toe resistance and / or combination of both of 

these. The construction of drilled shafts or caissons are done using an auger. 

 

Fig:11 

 Drilled Shafts or Caisson Foundation (Source: Hayward Baker) 

Drilled shafts can transfer column loads larger than pile foundations. It is used where depth of 

hard strata below ground level is location within 10m to 100m (25 feet to 300 feet). 

Drilled shafts or caisson foundation is not suitable when deep deposits of soft clays and loose, 

water-bearing granular soils exists. It is also not suitable for soils where caving formations 

are difficult to stabilize, soils made up of boulders, artesian aquifer exists. 
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In this type of foundations, the company constructed a raft foundation of an office building. 

  

  

                       Fig.12 

RAFT OR MAT FOUNDATION 
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     6.CONSTRUCTION ELEMENTS: 

      6.1. Plinth: 

Plinth is the part of the superstructure between the top of the tie beam at the finished 
ground level (the top level of the soil surrounding the structure that has been prepared 
and levelled prior to construction) and the floor level of the building(the ground floor 
level inside the building). 
 

       6.2.Floor: 

Floors are provided to divide a building into different levels for creating more            
accommodation one above the other within a certain limited space. ... If there is any 
accommodation constructed below the natural ground level, it is known as basement 
and the floor provided in it is known as the basement floor. 
 

 
       6.3. walls : 
  

      A wall is a structure that defines an area, carries a load; provides security, shelter, or 
soundproofing; or is decorative. There are many kinds of walls, including: Walls in buildings that 
form a fundamental part of the superstructure or separate interior rooms, sometimes for fire safety. 
... Precast walls. 

  

       6.4.plinth beam: 

 Plinth beam is a reinforced concrete beam constructed between the wall and its 
foundation. Plinth beam is provided to prevent the extension or propagation of cracks 
from the foundation into the wall above when the foundation suffers from settlement. 
Plinth beams distributes the load of the wall over the foundation evenly. 

 

       6.5. Damp proof course: 

 A damp-proof course (DPC) is a barrier through the structure designed to 
prevent moisture rising by capillary action such as through a phenomenon known 
as rising damp is the effect of water rising from the ground into property. The damp 
proof course may be horizontal or vertical. A DPC layer is usually laid below all 
masonry walls, regardless if the wall is a load bearing wall or a partition wall. 
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7. TYPE OF CONSTRUCTION EQUIPMENT  USED: 

      7.1. Internal vibrator: 

   They are also called immersion, poker or needle vibrators. They essentially consist 
of a power unit and a long flexible tube at the end of which a vibrating head is attached. 
Power is provided by electric motor, compressed air or petrol engine. The long tube 
houses a flexible shaft which rotates an eccentric weight inside the vibrating head. The 
frequency of the vibrator is about 700 cycles per minute. 

The vibrating head is inserted in the concrete. They are most effective as the vibrating 
head comes into intimate contact with concrete. 

  

              

                       Fig.13 

       Internal vibrator 

 

 

 

 

 

Internal  vibrator 
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7.2. BOOMPLACER: 

Here are two types of concrete pumps. The first type of concrete pump is attached to a truck 
or longer units are on semi-trailers. It is known as a boom concrete pump because it uses a 
remote-controlled articulating robotic arm (called a boom) to place concrete accurately. 

   

   Fig.14 

7.3. CONCRETE MIXR: 

 Concrete mixer is a machine for mixing concrete, aggregate and water 
and mixing into concrete mixture. It is mainly composed of mixing drum, feeding and 
unloading mechanism, water supply system, prime mover, transmission mechanism, 
rack and supporting device. 

          

    Fig.15 

Boomplacer 
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8. QUANTITY ESTIMATION: 

 8.1.CONCRETE QUANTITY: 

       The  table below is the quantity of the concrete that I have calculated and completed in  

         the site at the time of internship duration. 

  

RAFTS 
 LENGTH IN          
FT 

WIDTH IN 
FT 

DEPTH IN 
FT QUANTITY  IN M3 

RF7A 80.5 14 3 95.68 

RF15 23.25 23 2 30.27 

RF17A 21.25 11 2.5 16.54 

RF18 41.5 12.5 2.5 36.70 

RF19 50.75 9 2 25.85 

RF20 41.5 12.5 2.5 36.70 

RF21 38.5 10 2 21.79 

RF24 44.75 8.5 2 21.53 

RF25 41.5 12.5 2.5 36.70 

RF26 66.5 12.5 2.5 58.81 

RF27 21 8.5 2 10.10 

RF28 20 19 2 21.51 

C6 6.5 6.5 1.5 1.79 

C2C 9 9 2 4.58 

     

  

TOTAL 
QUANTITY   418.56 

 Table.1 
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8.2. CENTRING QUANTITY: 

Calculation done by me at the time of internship. 

 

   Fig.16 

This is the centering quantity for rafts and individual footings that i was calculated with the 
formula is (2*L+2*B)*D. 
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9.WORKS UNDER TAKEN DURING THE INTERNSHIP TIME: 

9.1. QUANTITY: 

         
   Fig.17 

    

              

 Fig.18 
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   Fig.19 

And this above pictures is using that to calculated the concrete quantity. 

The raft beam quantity can be calculated ((L*B*D2-D1)/100)*2.822. 

D2 is the raft beam depth  and D1is the raft depth.  

                        

   Fig.20 
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This is the RAFT BEAM dimensions. 

 

   Fig.21

 

   Fig.22 
RAFT RF1 RAFT BEAM 

INDIVIDUAL 
FOOTING 
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9.2. SITE INSPECTION: 

Over 1 month I am done my work is quantity estimation for raft and raft beam, foootings, 
shuttering. In that time of internship over 15 rafts are completed. 

IF we take a particular raft  for example take a  RF 7A RAFT FOOTING . 

First of all the bottom rods and top rods 
mentiond below. 

The bar bending schedule for RAFT 7A is 

                           

   Fig.23 
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            Fig.24 

                          

                                    

  Fig.25 
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The above fig. are shown the no. of rods placed , rings provided stirrups placed are drawn as 
per the column schedule. 

                    

 

 

 

 

 

 

 

 

 

 

Fig.27 

Fig.28 

Fig.26 
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9.3. PROGRESS MONITORING: 

 At the time of the join as a internship in the site already  excavation and some rafts are 

completed. In the duration of the internship over 15 RAFTS are constructed . And  I 

had calculated the concrete quantity steel and centring of rafts . 

The one month internship I have done the work on quantity estimation and inspecting 

the rafts in the site i.e.; checking the steel  spacing and position  as per the paln and 

measurements of shuttering is  placed to rafts is correct or wrong and   which size of 

the cover blocks are placed and  check the any leakage while pumping the concrete . 

These are the works done by me at the site over one month of internship. 
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CONCLUSION 

It was a wonderful learing field experience  at MANVEE CONSTRUCTIONS  in 

Warangal.Gained some knowledge insight regarding to the aspect of site work some 

practical knowledge has been gained. It had given exposure in almost all the site works. 

And I have got the styfund  for work as intern in the company . This experience will 

surely help my future and in shaping my carrer. 
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1. INTRODUCTION

CO.VENSER LTD, started with a Vision of We will build the world

of tomorrow on foundations of trust, passion and commitment. group

today has emerged trusted brand in 8

enormously. As we know that Hyderabad is a developing city, the cost of land is

very high. Population in this city is increasing rapidly. .LTD

constructing the project by G+10 with 4-blocks named as block A, B, C, and D.

1.1 Location of the Site

The site is located in , Hyderabad, Telangana

1.2 Departments in site

1. Construction department

2. Electrical department

3. Management department

4. Safety department

1.3 ABOUT THE BUILDING

The site is constructed with four blocks of G+10 buildings every block is

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall,

and kitchen and wash area.
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1.4VIEW OF THE SITE
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2. CONSTRUCTION MATERIALS

2.1 CEMENT

Cement is a hygroscopic material meaning that it absorbs moisture in

presence of moisture it undergoes chemical reaction termed as hydration. If cement

is more than three months old then it should be tested for its strength before being

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three

different grades the classification is mainly based on the compressive strength of

cement-sand mortar cubes of face area 50 cm2. The grades are:

33 grade

43 grade

53 grade

In this construction 43 grade of cement is using because of quick gaining of

strength.

2.2 READY MIX CONCRETE (RMC)

In the site RMC (ready mix concrete) M25 grade having cement, sand,

coarse aggregates was used and the slump of concrete is 110mm maintained to

pump the concrete at required heights by using the pneumatic pumps & Bhoom

place etc. The concrete admixtures like super plasticizers are used to maintain the

workability of concrete & slump.

S No Types of Concrete Slump

1 Concrete for slabs , beams and walls 110mm

2 Columns 100 mm

3 Normal RCC work 100 mm
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M-25 CONCRETE MIX DESIGN

As per IS 10262-2009 & MORT&H

A-1 Stipulations for Proportioning

1 Grade Designation M25

2 Type of cement
OPC 53 grade confirming to

IS-12269-1987
3 Maximum Nominal Aggregate Size 20mm

4
Minimum Cement Content (MORT&H

1700-3-A) 310 kg/m3

5
Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45
6 Workability (MORT&H 1700-4) 50-75 mm (Slump)
7 Exposure Condition Normal
8 Degree of Supervision Good
9 Type of Aggregate Crushed Angular Aggregate

10
Maximum Cement Content (MORT&H Cl.

1703.2) 540 kg/m3

11
Chemical Admixture Type

Super plasticizer Confirming
to IS-9103

A-2 Test Data for Materials

1
Cement Used

Coromandal King OPC 53
grade

2 Sp. Gravity of Cement 3.15
3 Sp. Gravity of Water 1.00
4 Chemical Admixture BASF Chemicals Company
5 Sp. Gravity of 20 mm Aggregate 2.884
6 Sp. Gravity of 10 mm Aggregate 2.878
7 Sp. Gravity of Sand 2.605
8 Water Absorption of 20 mm Aggregate 0.97%
9 Water Absorption of 10 mm Aggregate 0.83%

10 Water Absorption of Sand 1.23%

11
Free (Surface) Moisture of 20 mm

Aggregate Nil
12 Free (Surface) Moisture of 10 mm Nil
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Aggregate
13 Free (Surface) Moisture of Sand Nil

14
Sieve Analysis of Individual Coarse

Aggregates Separate Analysis Done

15
Sieve Analysis of Combined Coarse

Aggregates Separate Analysis Done

16
Sp. Gravity of Combined Coarse

Aggregates 2.882
17 Sieve Analysis of Fine Aggregates Separate Analysis Done

A-3 Target Strength for Mix Proportioning

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2

2 Characteristic Strength @ 28 days 25N/mm2

A-4 Selection of Water Cement Ratio

1
Maximum Water Cement Ratio (MORT&H

1700-3 A) 0.45
2 Adopted Water Cement Ratio 0.43

A-5 Selection of Water Content

1 Maximum Water content (10262-table-2) 186 Lit.

2
Estimated Water content for 50-75 mm

Slump 138 Lit.
3 Super plasticizer used 0.5 % by wt. of cement

A-6 Calculation of Cement Content

1 Water Cement Ratio 0.43
2 Cement Content (138/0.43) 320 kg/m3

Which is greater than 310 
kg/m3

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content

1 Vol. of C.A. as per table 3 of IS 10262 62.00%
2 Adopted Vol. of Coarse Aggregate 62.00%

Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00%
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A-8 Mix Calculations

1 Volume of Concrete in m3 1.00
2 Volume of Cement in m3 0.10

(Mass of Cement) / (Sp. Gravity of 
Cement)x1000

3 Volume of Water in m3 0.138
(Mass of Water) / (Sp. Gravity of 

Water)x1000
4 Volume of Admixture @ 0.5% in m3 0.00134

(Mass of Admixture)/(Sp. Gravity of 
Admixture)x1000

5 Volume of All in Aggregate in m3 0.759
Sr. no. 1 (Sr. no. 2+3+4)

6 Volume of Coarse Aggregate in m3 0.471
Sr. no. 5 x 0.62

7 Volume of Fine Aggregate in m3 0.288
Sr. no. 5 x 0.38

A-9 Mix Proportions for One Cum of Concrete (SSD Condition)

1 Mass of Cement in kg/m3 320
2 Mass of Water in kg/m3 138
3 Mass of Fine Aggregate in kg/m3 751
4 Mass of Coarse Aggregate in kg/m3

2.3 REINFORCEMENT

Steel reinforcements are used generally, in the form of bars of circular cross

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in

this construction.



7 
 

Steel Reinforcement

TERMINOLOGY USED IN REINFORCEMENT:

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars

prepared in advance before cutting and bending of rebar. This schedule contains all

quantity of steel for total construction.

CHAIRS: Chairs are provided to keep main reinforcement in position. In many

constructions moving of men & loads are heavy to construct reinforcement. So, to

avoid the bending of reinforcement we keep these Chairs.
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Chairs

STIRRUPS: These are provided to keep main reinforcement in position and to

avoid bending in main reinforcement. Both ends should be hooked more than

1350.

Stirrups
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COVER BLOCKS: The blocks which are provided for to prevent exposing of

reinforcement to outside. These are divided blocks between reinforcement and

Shuttering.

Structural element Cover reinforcement (in mm)

Footings 50mm

Columns 40mm

Slabs 25mm

Beams 30mm

Retaining walls 25mm

Covering Block

FLY ASH BRICKS: Fly ash brick (FAB) is a building material,

specifically masonry units, containing class C or class F fly ash and water.

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath,

then toughened with an air entrainment agent, the bricks last for more than 100

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly
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ash, the brick is described as "self-cementing". The manufacturing method saves

energy, reduces mercury pollution, and costs 20% less than traditional clay brick

manufacturing.

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly

ash brick activity has been revolutionized in India. FaL-G technology (www.fal-

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified

the process by adding gypsum to fly ash+lime/cement, converting the calcium

aluminates into calcium alumino-sulphates resulting in to achieve high early

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G

process has brought down the multi-million plant cost to a few lakhs, within the

reach of micro units. This has facilitated proliferation of over 18000 units in the

country as of 2016.
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Fly ash Brick

In this construction Fly ash bricks were used. By using these bricks we can

reduce the dead-load on the structure due to less weight, The building has got the

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks:

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos..

MESH: It is used to avoid the cracks between columns, walls and beams.
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2 MACHINES USED IN CONSTRUCTION

BHOOM PLACER

This is used to transfer Ready Mix Concrete in upward direction. It is very

useful in site to transfer Concrete easily to top floor or where construction is going

on. It consists of long pipe to carry concrete. A concrete pump is a machine used

for transferring liquid concrete by pumping. There are two types of concrete

pumps.

The first type of concrete pump is attached to a truck or longer units are on

semi-trailers. It is known as a boom concrete pump because it uses a remote-

controlled articulating robotic arm (called a boom) to place concrete accurately.

Boom pumps are used on most of the larger construction projects as they are

capable of pumping at very high volumes and because of the labour saving nature

of the placing boom. They are a revolutionary alternative to line-concrete pumps.

The second main type of concrete pump is either mounted on a truck or

placed on a trailer, and it is commonly referred to as a line pump or trailer-

mounted concrete pump. This pump requires steel or flexible concrete

placing hoses to be manually attached to the outlet of the machine. Those hoses are

linked together and lead to wherever the concrete needs to be placed. Line pumps

normally pump concrete at lower volumes than boom pumps and are used for

smaller volume concrete placing applications such as swimming pools, sidewalks,

and single family home concrete slabs and most ground slabs.

There are also skid mounted and rail mounted concrete pumps, but these are

uncommon and only used on specialized jobsites such as mines and tunnels.



13 
 

Fig Boom Placer

INTERNAL VIBRATOR

The power unit may be electrically driven or operated by a petrol engine.

Internal vibrators shall be kept constantly moving in the concrete and shall be

applied at points uniformly placed not further apart than the radius over which the

vibrator is visibly effective. Change the location of vibrator frequently to distribute

equally and compacting the concrete throughout the area.
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Vibrator

The vibration shall be such that the concrete becomes uniformly plastic and

there shall be at least 200 seconds of vibration per square meter of surface of each

layers of concrete, computed on the basis of visibly affected radius and taking

overlap into consideration.

Vibrators are used in many different industrial applications both as

components and as individual pieces of equipment.

Vibratory feeders and vibrating hoppers are used extensively in the food,

pharmaceutical, and chemical industries to move and position bulk material or

small component parts. The application of vibration working with the force of

gravity can often move materials through a process more effectively than other
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methods. Vibration is often used to position small components so that they can be

gripped mechanically by automated equipment as required for assembly etc.

Vibrating screens are used to separate bulk materials in a mixture of

different sized particles. For example, sand, gravel, river rock and crushed rock,

and other aggregates are often separated by size using vibrating screens.

Vibrating compactors are used for soil compaction especially in foundations

for roads, railways, and buildings.

Concrete vibrators consolidate freshly poured concrete so that trapped air

and excess water are released and the concrete settles firmly in place in the

formwork. Improper consolidation of concrete can cause product defects,

compromise the concrete strength, and produce surface blemishes such as bug

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the

size of the handle of a baseball bat, with a hose or electrical cord attached to one

end. The vibrator head is immersed in the wet concrete.

External concrete vibrators attach, via a bracket or clamp system, to the

concrete forms. There are a wide variety of external concrete vibrators available

and some vibrator manufacturers have bracket or clamp systems designed to fit the

major brands of concrete forms. External concrete vibrators are available in

hydraulic, pneumatic or electric power.

Vibrating tables or shake tables are sometimes used to test products to

determine or demonstrate their ability to withstand vibration. Testing of this type is

commonly done in the automotive, aerospace, and defense industries. These

machines are capable of producing three different types of vibration

profile sine sweep, random vibration, and synthesized shock. In all three of these

applications, the part under test will typically be instrumented with one or
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more accelerometers to measure component response to the vibration input. A sine

sweep vibration profile typically starts vibrating at low frequency and increases in

frequency at a set rate (measured in hertz per second or hertz per minute). The

vibratory amplitude as measured in gs may increase or decrease as well. A sine

sweep will find resonant frequencies in the part. A random vibration profile will

excite different frequencies along a spectrum at different times. Significant

calculation goes into making sure that all frequencies get excited to within an

acceptable tolerance band. A random vibration test suite may range anywhere from

30 seconds up to several hours. It is intended to synthesize the effect of, for

example, a car driving over rough terrain or a rocket taking off. A synthesized

shock pulse is a short duration high level vibration calculated as a sum of many

half-sine waves covering a range of frequencies. It is intended to simulate the

effects of an impact or explosion. A shock pulse test typically lasts less than a

second. Vibrating tables can also be used in the packaging process in material

handling industries to shake or settle a container so it can hold more products.

The Basic Types of Industrial Vibrators:

Linear Vibrators

These use a linear actuator/motor coupled with a reciprocating piston to

induce vibration. Thanks to their high-energy output in one direction, linear

vibrators are well-suited for wetter materials. When bin walls flex in and out as a

result of the linear vibration, any material that may have stuck will be effectively

dislodged. Non-impacting linear vibrators are more preferable because they tend to

produce less noise than their impacting counterparts.
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Rotary Vibrators

To induce vibration, these devices rely on rotary motors whose shafts have

eccentric weights attached to them. Most rotary vibrators produce a radial force

output at a fixed frequency. The output can be adjusted by changing the unbalance

of the eccentric weights. Although the devices are generally meant for dry

materials, most industries prefer to use them in other areas due to their

ruggedness, energy efficiency and minimal noise output.

Ball Vibrators

These induce rotary vibration by rolling a steel ball around a raceway using

compressed air. The intensity of vibration depends on the weight of the ball and the

h ball vibrators, proper mounting

is crucial in ensuring vibration is properly transferred to the material via the hopper

walls. It also helps disperse the vibration over a large area, which results in

uniform flow of material. Compared to other equipment, the vibrators are the

simplest and most affordable types of vibrators.

Features for Different Applications

Industrial vibrators can be powered by electric motors, hydraulic fluid or

de range of

materials, from food ingredients to pharmaceutical raw materials. Manufacturers

will also provide wash down-capable models for sanitary applications, while other

devices feature explosion-proof housing and intrinsically safe wiring for hazard-

prone environments.

proper choice of

industrial vibrator, however, an effective, high-value solution can practically be
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found. Outlining your needs and partnering with a reliable vendor who offers a

wide array of vibrator technology is the key to finding the perfect equipment for

your needs.

WHEEL BARROW

Wheel Barrow is used for transporting the concrete over comparatively

longer and also shorter distance. The capacity of the bucket should preferably be in

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal

mix. It is not only for concrete, but also for bricks, aggregates etc.

EARTH EXCAVATOR (JCB)

Used for excavation of sub soil.
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Excavator (JCB)

TOWER HOIST

Tower hoist is specially designed to lift material to various heights at

Construction Sites.

Tower hoist
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TOOLS USED IN CONSTRUCTION

BRICK TROWEL

gathering and spreading mortar, and for rough cutting some kinds of brick.

Available in a wide range of shapes, sizes and thickness of steel with the length of

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old

mortar joints and scraping off excess mortar.

Trowel

MASONS LINE

In order to have an easier time laying a straight wall, a mason's line is

recommended. It is recommended that to use a nylon or Dacron line, stretched

between two corners of the wall. A mason's line will help to build walls without

bulges or hollows.
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STEEL SQUARE

When constructing a wall we should check the wall by using square if it is

90 degrees then than wall is fit and allow to further construction if not 90 degrees

then that wall is not fit we should make changes

PLUMB BOB

This is used to measure the weather brick work is perfectly vertical or not. If

plumb bob touches the wall exactly then construction is ok. It is exactly vertical

otherwise correction must be done.

Plumb Bob

Types of plumb bob:

There are really only a couple of different types of

plumb-bob, both of which have evolved from the

traditional "weight-on-a-string" type. Have a read

below and get in the know.
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Traditional plumb-bobs

The traditional plumb-bob is a simple and effective

tool. It consists of a long string tied to a weight, at the

bottom of which is a point for accurate marking. It

couldn't be simpler.

Flat plumb-bobs

With a typical plumb-bob, it can sometimes be

difficult to mark its position accurately as their bodies

are usually rounded, which often leaves the tip an inch

or so from your work-surface. The flat plumb-bob has

been specially designed to overcome this problem.

Its flat face allows it to hang much closer to the

surface of your work piece and it also has a central

vertical slot which allows for precision marking.
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MEASURING TAPES AND RULES

Folding boxwood or plastic rules tend to get broken easily and have been

largely replaced by steel tapes. These also have a limited life as they tend to get

full of grit and do not fully retract.

SHUTTERING PLATES

These plates are present top of the formwork and arranged in a continuous

manner. Load will be received by these plates and transverse to the 2/3 and 3/4

Runners .Normally these plates are off two types, they are wooden and steel plates

and these two types are used based on the load and how much load it need to

transverse. Wooden plates are cheaper than steel plates.

Formwork (shuttering) in concrete construction is used as a mould for a

structure in which fresh concrete is poured only to harden subsequently. Types of

concrete formwork construction depend on formwork material and type of

structural element.

Formworks can also be named based on the type of structural member

construction such as slab formwork for use in slab, beam formwork, column

formwork for use in beams and columns respectively etc.

The construction of formwork takes time and involves expenditure up to 20

to 25% of the cost of the structure or even more. Design of these temporary

structures is made to economic expenditure. The operation of removing the

formwork is known as stripping. Stripped formwork can be reused. Reusable forms

are known as panel forms and non-usable are called stationary forms.
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Timber is the most common material used for formwork. The disadvantage

with timber formwork is that it will warp, swell and shrink. Application of water

impermeable cost to the surface of wood mitigates these defects.

A good formwork should satisfy the following requirements:

1. It should be strong enough to withstand all types of dead and live loads.

2. It should be rigidly constructed and efficiently propped and braced both

horizontally and vertically, so as to retain its shape.

3. The joints in the formwork should be tight against leakage of cement grout.

4. Construction of formwork should permit removal of various parts in desired

sequences without damage to the concrete.

5. The material of the formwork should be cheap, easily available and should be

suitable for reuse.

6. The formwork should be set accurately to the desired line and levels should

have plane surface.

7. It should be as light as possible.

8. The material of the formwork should not warp or get distorted when exposed to

the elements.

9. It should rest on firm base.
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Shutter Plates

Types of Formwork (Shuttering) for Concrete Construction:

Timber Formwork:

Timber for formwork should satisfy the following requirement:

It should be

1. well-seasoned

2. light in weight

3. easily workable with nails without splitting

4. free from loose knots

Timber used for shuttering for exposed concrete work should have smooth

and even surface on all faces which come in contact with concrete.

Normal sizes of members for timber formwork:
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Sheeting for slabs, beams, column side and

beam bottom

25mm to 40mm thick

Joints, ledges 50x70 mm to 50x150 mm

Posts 75x100 mm to 100x100 mm

 

Plywood Formwork

Resin bonded plywood sheets are attached to timber frames to make up

panels of required sizes. The cost of plywood formwork compares favorably with

that of timber shuttering and it may even prove cheaper in certain cases in view of

the following considerations:

1. It is possible to have smooth finish in which case on cost in surface finishing is

there.

2. By use of large size panels it is possible to effect saving in the labour cost of

fixing and dismantling.

3. Number of reuses is more as compared with timber shuttering. For estimation

purpose, number of reuses can be taken as 20 to 25.

Steel Formwork

This consists of panels fabricated out of thin steel plates stiffened along the

edges by small steel angles. The panel units can be held together through the use of

suitable clamps or bolts and nuts. The panels can be fabricated in large number in

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures.
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Steel forms compared with timber formwork:

1. Steel forms are stronger, durable and have longer life than timber formwork and

their reuses are more in number.

2. Steel forms can be installed and dismantled with greater ease and speed.

3. The 0quality of exposed concrete surface by using steel forms is good and such

surfaces need no further treatment.

4. Steel formwork does not absorb moisture from concrete.

5. Steel formwork does not shrink or warp.

PROP JACKS

The props used for steel and wooden form-work are specially made to adjust

the height of the prop as per the requirement. These props can be used to

accommodate the variation in the height of beams, Slabs and all RCC members. It

is especially used for heavy load bearing capacity. It is very simple in operation,

time and labor saving. They are using two types of prop jacks 3m and 4m
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Prop Jacks
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5. QUALITY CONTROL LABORATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould.

Then only it is useful in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement

and cement starts losing its plasticity. And Final Setting Time means time period

between the moments the water is added to the cement to the time at which paste

has completely lost its plasticity.

Approximate setting time of various types of cements:

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.
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OPC: Most common cement used in general concrete constructions. It is used in

reinforced concrete buildings, bridges, pavements where the soil conditions are

normal.

Rapid Hardening Cement: It gains strength more quickly than OPC, though the

final strength is slightly higher than OPC. It is used in Road pavements, Slabs,

Electrical poles etc.

Quickly Setting Cement: It is manufactured by adding of small percentage of

Aluminate Sulphate & finely grinded with cement and the small percentage of

gypsum. It is used in underwater constructions.

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite

and ordinary lime. It is used in Chemical industries, not used in mass construction.

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under

gradually applied load, a solid material can sustain without fracture. In M15, M20,

M25, M30 etc., for example in M25, 25 refers compressive strength in N/ .

COMPRESSIVE STRENGTH OF CONCRETE CUBE

Compressive strength is the maximum compressive stress that, under a

gradually applied load, a solid material can sustain without fracture. In M15, M20,

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2.

Quantity of Concrete in 

work(m3)

No. of Samples

1-5 1

6-15 2
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16-30 3

31-50 4

>51 4+1 addition sample for each

additional of 50m3

BRICK STRENGTH & SAMPLE DIMENSIONS

The minimum crushing strength of brick is 3.5N/ . If it is less than 3.5N/

then it is not useful for construction purpose. And the dimension of brick in

the construction is 230mmx110mmx70mm and its shape should be purely

rectangular with sharp edges.
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QUALITY CONTROL LABOURATORY

1. Cement Consistency test

2. Initial and Final Setting time test

3. Compressive Strength of Concrete Cube test

4. Brick Strength and Dimensions

CEMENT CONSISTENCY TEST

It is Consistency which will permit a vicat plunger having 10 mm diameter

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould.

Then only it is useful in construction.

INITIAL & FINAL SETTING TIME

Initial Setting Time means time period between water adding to the cement

and cement starts losing its plasticity. And Final Setting Time means time period

between the moment the water is added to the cement to the time at which paste

has completely lost its plasticity.

Approximate setting time of various types of cements:

Type Initial setting time Final setting Time

OPC 30 min 10 hrs.

Rapid Hardening 5 min 30 min

Quick setting 1 hr. 10 hrs.

High alumina 2 hrs. 6 hrs.

OPC: Most common cement used in general concrete constructions. It is used in

reinforced concrete buildings, bridges, pavements & where the soil conditions are

normal.
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Rapid Hardening Cement: It gains strength more quickly than OPC, though the

final strength is slightly higher than OPC. It is used in Road pavements, Slabs,

Electrical poles etc.
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6. WATER PROOFING

Water proofing is done for different places of a building which are exposed

to open atmosphere. And where water is expected to fall (Rain water or water

falling from tank etc.).

Water proofing is done in two steps:

1. Screening material (concrete bed)

2. Proofing material

Screening material:

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid

over cc bed already laid or Rcc roof slab in

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the

top surface to the required

Smoothness, slopes and thread lining including cost of all material like cement,

metal, sand and water etc. 

Proofing material:

The ratio of proofing material is 1:3.
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7. BRICK WORK (AT OTS)

Cement bed is laid at the bottom after water is sprinkled. The bed is checked

for the same level from the slab. The bricks are kept side by side with spacing not

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and

together. The bricks should be at the same height and also in the straight line

without any deviation.
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8. STAIR CASE

Stairs are an essential part of many construction projects, from decks to

made of just three main parts: stringers, treads, and risers. Stringers are diagonal
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2x12s that support people's weight as they walk up the stairs. Treads are the top

baseboards onto which you step, and risers are placed perpendicularly under each

into place.

Making the Preliminary Measurements

1. Measure the height of the area where you will install the stairs. This is

area where the stairs begin, be sure to account for this gap in your

measurement.

For example, if you are building stairs to go up to a deck, and you

measure 3 feet (0.91 m) from the ground to the top of the deck, then

this is the total rise.

If you want the stairs to stop 3 inches (7.6 cm) from the top of the

deck, however, count the total rise as 2.75 feet (0.84 m).

2. Divide the total rise by the typical rise per step. This will give you the

total number of steps on your stairs. The typical rise per step is about 7

inches (17.8 cm), but you'll probably use a slightly different height for the

actual rise.

For example, if your total rise is 95 inches (241 cm), divide it by 7

inches to get 13.53. Round down to get the number of steps.

3. Divide the total rise by the number of steps to get the actual rise per

step. Remember this will probably be slightly different than the typical rise

height. Finding the actual rise per step will ensure that your steps are all

same height, no matter what your overall rise is.

To continue with the same example, divide 95 inches (241cm) by 13

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step
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will rise 7 and 5/16 inches.

Plasting and finishing

The sand of which is sieved by using 1.18mm sieve is used for finishing.

After lowering the bricks the cement bed is laid and cement water is poured to

make the surface soft and get good appearance.

Finishing of scudding

The gap between the wall and the stone is filled with the cement and sand

mixed with water. If this is not done there may be a loose appearance in the stone

and it may leave the wall.



39 
 

 



40 
 

Wall Finishing

1. Putty  ( 2 coats ) 

2. Prime ( 1 coats )

3. Paint  ( 2 coats )

1. Putty Applying

The wall is cleaned with sand paper to free the wall from loose sand or

cement particles and other contaminants. No putty is mixed with water in required

ratio and it is applied to the wall. Then it is left for 24hrs to dry.

Then this is again rubbed with sand paper and it is made as an even surface

without any ups & downs. Then the second coat of putty is applied. After this coat

is dry primer is applied to cover any other ups & downs. Now, paint is applied

2coats to get a greater appearance. The thickness of putty is not greater than 2-

5mm. If any cracks then putty is not applied there.

 

 

Sump Tank: The reinforcement of the sump tank is as below
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ABSTRACT 

 
In this project,  I have worked for Arunasree Infra Developers to construct  Fish 

Research centre  at Perikegudem . During  30 days of internship I have done the  

Markings for office Building, Quantity Estimation of concrete for columns and 

Beams. Checked Slope for  pipe lines, Dimensions of all structural elements , 

calculation of  no: of stirrups, spacying of Stirrups, Leveling of Ground, Observed 

manufacturing of synthetic Tanks using Geo synthetic materials at site.  The project 

aim is to construct a  Fish Research centre for  Growel feeds pvt Ltd. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

About Company 
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Leveling 
Leveling is a branch of surveying in civil engineering to measure levels of different points with 

respect to a fixed point such as elevation of a building, height of one point from ground etc. 

 

 

Picture taken at site 
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Types of Leveling in Surveying 

1. Direct leveling 

2. Trigonometric leveling 

3. Barometric leveling 

4. Stadia leveling 

Direct Leveling 
It is the most commonly used method of leveling. In this method, measurements are observed 
directly from leveling instrument. 

Based on the observation points and instrument positions direct leveling is divided into different 
types as follows: 

 Simple leveling 

 Differential leveling 

 Fly leveling 

 Profile leveling 

 Precise leveling 

 Reciprocal leveling 

Simple Leveling 
It is a simple and basic form of leveling in which the leveling instrument is placed between the 
points which elevation is to be find. Leveling rods are placed at that points and sighted them 
through leveling instrument. It is performed only when the points are nearer to each other 

without any obstacles. 
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Differential Leveling 
Differential leveling is performed when the distance between two points is more. In this process, 
number of inter stations are located and instrument is shifted to each station and observed the 

elevation of inter station points. Finally difference between original two points is determined. 

 

 

Fly Leveling 
Fly leveling is conducted when the benchmark is very far from the work station. In such case, a 
temporary bench mark is located at the work station which is located based on the original 

benchmark. Even it is not highly precise it is used for determining approximate level. 
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Profile Leveling 
Profile leveling is generally adopted to find elevation of points along a line such as for road, rails 
or rivers etc. In this case, readings of intermediate stations are taken and reduced level of each 
station is found. From this cross section of the alignment is drawn. 

 

 

 

Precise Leveling 
Precise leveling is similar to differential leveling but in this case higher precise is wanted. To 
achieve high precise, serious observation procedure is performed. The accuracy of 1 mm per 1 
km is achieved. 

Reciprocal Leveling 
When it is not possible to locate the leveling instrument in between the inter visible points, 
reciprocal leveling is performed. This case appears in case of ponds or rivers etc. in case of 
reciprocal leveling, instrument is set nearer to 1st station and sighted towards 2nd station. 
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Trigonometric Leveling 
The process of leveling in which the elevation of point or the difference between points is 
measured from the observed horizontal distances and vertical angles in the field is called 

trigonometric leveling. 

 

In this method, trigonometric relations are used to find the elevation of a point from angle and 

horizontal distance so, it is called as trigonometric leveling. It is also called as indirect leveling.  

Barometric Leveling 
Barometer is an instrument used to measure atmosphere at any altitude. So, in this method of 
leveling, atmospheric pressure at two different points is observed, based on which the vertical 

difference between two points is determined. It is a rough estimation and used rarely. 
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Stadia Leveling 
 
 
 

 

 

 

It is a modified form of trigonometric leveling in which Tacheometer principle is used to 
determine the elevation of point. In this case the line of sight is inclined from the horizontal. It is 
more accurate and suitable for surveying in hilly terrains. 
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MARKINGS 

 

Marking a simple outline of the building's foundation on the ground; Placing "batter boards" 

around the foundation outline and marking the position of inside walls, doors, and windows on 

the boards. The tools shown on this page are needed to set out a building so that it will be level, 

square, and accurately measured. 
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DETAILED PLAN 
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BORING METHODS OF EXPLORATION 

The boring methods are used for exploration at greater depths where direct methods fail. These 
provide both disturbed as well as undisturbed samples depending upon the method of boring. In 
selecting the boring method for a particular job, consideration should be made for the following: 

 The materials to be encountered and the relative efficiency of the various boring methods in 
such materials 

 The available facility and accuracy with which changes in the soil and ground water 
conditions can be determined 

 Possible disturbance of the material to be sampled 

The different types of boring methods are: 

1. Displacement boring 
2. Wash boring 
3. Auger boring 
4. Rotary drilling 
5. Percussion drilling 
6. Continuous sampling 

1. DISPLACEMENT BORING 

It is combined method of sampling & boring operation. Closed bottom sampler, slit cup, or 
piston type is forced in to the ground up to the desired depth. Then the sampler is detached from 
soil below it, by rotating the piston, & finally the piston is released or withdrawn. The sampler is 
then again forced further down & sample is taken. After withdrawal of sampler & removal of 
sample from sampler, the sampler is kept in closed condition & again used for another depth. 

Features 

 Simple and economic method if excessive caving does not occur. Therefore not suitable for 
loose sand. 

 Major changes of soil character can be detected by means of penetration resistance. 
 These are 25mm to 75mm holes. 
 It requires fairly continuous sampling in stiff and dense soil, either to protect the sampler 

from damage or to avoid objectionably heavy construction pit. 

2. WASH BORING 

It is a popular method due to the use of limited equipments. The advantage of this is the use of 
inexpensive and easily portable handling and drilling equipments. Here first an open hole is 
formed on the ground so that the soil sampling or rock drilling operation can be done below the 
hole. The hole is advanced by chopping and twisting action of the light bit. Cutting is done by 
forced water and water jet under pressure through the rods operated inside the hole. 

 is used, i.e., a pipe of 5cm diameter is held vertically and filled 
with water using horizontal lever arrangement and by the process of suction and application of 
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pressure, soil slurry comes out of the tube and pipe goes down. This can be done upto a depth of 
8m 10m (excluding the depth of hole already formed beforehand). 

Just by noting the change of colour of soil coming out with the change of soil character can be 
identified by any experienced person. It gives completely disturbed sample and is not suitable for 
very soft soil, fine to medium grained cohesionless soil and in cemented soil. 

 

 

Wash Boring 

 

3. AUGER BORING 

This method is fast and economical, using simple, light, flexible and inexpensive instruments for 
large to small holes. It is very suitable for soft to stiff cohesive soils and also can be used to 
determine ground water table. Soil removed by this is disturbed but it is better than wash boring, 
percussion or rotary drilling. 

This method of boring is not suitable for very hard or cemented soils, very soft soils, as then the 
flow into the hole can occur. This method is also not suitable for fully saturated cohesionless 
soil. 
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Auger 

4. ROTARY DRILLING 

Rotary drilling method of boring is useful in case of highly resistant strata. It is related to finding 
out the rock strata and also to access the quality of rocks from cracks, fissures and joints. It can 
conveniently be used in sands and silts also. Here, the bore holes are advanced in depth by rotary 
percussion method which is similar to wash boring technique. A heavy string of the drill rod is 
used for choking action. The broken rock or soil fragments are removed by circulating water or 
drilling mud pumped through the drill rods and bit up through the bore hole from which it is 
collected in a settling tank for recirculation. If the depth is small and the soil stable, water alone 
can be used. However, drilling fluids are useful as they serve to stabilize the bore hole. 

Drilling mud is slurry of bentonite in water. The drilling fluid causes stabilizing effect to the bore 
hole partly due to higher specific gravity as compared with water and partly due to formation of 
mud cake on the sides of the hole. As the stabilizing effect is imparted by these drilling fluids no 
casing is required if drilling fluid is used. 

This method is suitable for boring holes of diameter 10cm, or more preferably 15 to20cm in most 
of the rocks. It is uneconomical for holes less than 10cm diameter. The depth of various strata 
can be detected by inspection of cuttings. 
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Rotary Drilling System 

 

5. PERCUSSION DRILLING 

In case of hard soils or soft rock, auger boring or wash boring cannot be employed. For such 
strata, percussion drilling is usually adopted. Here advancement of hole is done by alternatively 
lifting and dropping a heavy drilling bit which is attached to the lower end of the drilling bit 
which is attached to the cable. 

Addition of sand increases the cutting action of the drilling bit in clays. Whereas, when coarse 
cohesionless soil is encountered, clay might have to be added to increase the carrying capacity of 
slurry. 

After the carrying capacity of the soil is reached, churn bit is removed and the slurry is removed 
using bailers and sand pumps. Change in soil character is identified by the composition of the 
outgoing slurry. 
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Percussion Drilling 

The stroke of bit varies according to the ground condition. Generally, it is 45-100cm in depth 
with rate of 35-60 drops/min. 

It is not economical for hole of diameter less than 10cm. It can be used in most of the soils and 
rocks and can drill any material. 

One main disadvantage of this process is that the material at the bottom of the hole is disturbed 
by heavy blows of the chisel and hence it is not possible to get good quality undisturbed samples. 
It cannot detect thin strata as well. 

 

6. CONTINUOUS SAMPLING 

The sampling operation advances the borehole and the boring is accomplished entirely by taking 
samples continuously. The casing is used to prevent the caving in soils. It provides more reliable 
and detail information on soil condition than the other methods. Therefore it is used extensively 
in detailed and special foundation exploration for important structures. 

It is slower method and more expensive than intermittent sampling. When modern rotary drilling 
rigs or power driven augers are not available, continuous sampling may be used to advantage for 
advancing larger diameter borings in stiff and tough strata of clay and mixed soil. 

In the Boston district, corps of Engineers has made faster progress and reduced cost by use of 
continuous sampling in advancing 3-inch diameter borings through compact gravelly glacial till, 
which is difficult to penetrate by any boring method. 
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Pile foundation 

Pile foundation, a kind of deep foundation, is actually a slender column or long cylinder made of 

materials such as concrete or steel which are used to support the structure and transfer the load at 

desired depth either by end bearing or skin friction. 

They are formed by long, slender, columnar elements typically made from steel or reinforced 

concrete, or sometimes timber. A foundation is described as 'piled' when its depth is more than 

three times its breadth.  

 

 

Bore hole for Pile Foundation 
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Construction of fish tank 

First 10mm pcc is laid on ground level                   

Ring beam is laid above pcc of dimensions 30X30cm  

Brick masanory  work is done above ring beam upto required height . 

Brace beam is constructed at centre of tank above brick masonry. 

Brick work is done above Brace Beam upto required height based on capacity. 

By adding water proofing liquid plastering work is done.
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Importance of Drain in tanks 

Proper storage of chemicals involves the ability to completely drain storage tanks of all 
contained chemicals as part of a regular cleaning routine. 

Sometimes, however, draining the tank is easier said than done. Space constraints, incorrect 
fitting placement, or dealing with hazardous chemicals can all create chemical evacuation 
challenges. 

 look at a few reasons 
why full tank drainage is important and how having a full tank drain system can reduce 
maintenance time and headaches. 

1. Minimizing Residual Chemicals in Tanks 

When a tank is not fully drained, remnants of older chemicals are left behind. These residual 
chemicals, like built-up salts, metals, etc. , can compromise the quality of the new batch of 
chemicals. 

Full tank drainage allows for all chemicals to be evacuated from the tank. This effectively 
eliminates residual chemicals and helps maintain chemical purity.  
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2. Easier and Safer Tank Cleaning 

In most cases, chemical tanks should be regularly cleaned. Without a proper full drain system, 
plant employees may need to enter a tank and incur the risk of coming in contact with or inhaling 
hazardous chemicals in the confined space. This is particularly dangerous when you are storing 
harmful chemicals, such as hydrochloric acid. 

A full tank drain system minimizes this risk as employees no longer have to enter the tank to 
remove chemicals and cleaning can be conducted via a pressure washer or high power hose from 
a safe location. 

 

3. Eliminates Free Radicals 

When certain chemicals, such as sodium hypochlorite, are stored in a tank, over time, salts and 
metals that are in the chemical will fall out of the chemical to the bottom of the tank and collect 

mix with the salts and heavy metals which can create free radicals. These free radicals attack the 
interior surface of the tank, which can cause damage and compromise the integrity of your 
chemical storage system over time.  

A full tank drain allows these salts and metals to exit the tank during normal operations without 
getting caught in the chemical feed system. 
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4. Limits Compromise of Structural Integrity 

side-manways or fittings in order to drain chemicals creates opportunity for structural damage, 
specially in a linear polyethylene tank. The potential of deterioration of gaskets and leaking 
fittings increases. 

Building a tank with full drain from the start is ideal. The ideal full drain fitting is one that is 
molded as part of the tank and does not have any metallic inserts as part of the fitting. This type 
of full drain system is part of a monolithic, homogenous tank, with no seams or welded areas. 
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PROGRESS MONITORING 

 At the time of  joining as a intern in the site ,already  Ring Beams for tanks and some synthetic 

tanks are completed. In the duration of the internship ,over 6 tanks are constructed . And  I had 

calculated the quantity concrete, quantity of steel.  

The one month internship I have done the work on quantity estimation and inspecting the tanks 

in the site i.e.; checking the steel  spacing and position  as per the paln and measurements of 

shuttering is  placed to foundation is correct or wrong, size of the cover blocks are placed and  

checked for  any leakage while pumping the concrete . These are the works done by me at the 

site over one month of internship. 
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1. ABSTRACT 
 

As a part of the curriculum, and for the partial fulfillment of the requirements for completion of 

the Engineering degree from Gudlavalleru Engineering College, underwent an industrial training 

at the CHINMAYA GROUP OF CONSTRUCTION, ELURU. for four weeks during 

the months May 2018 - June 2018. The reports consist of brief study and description of 

materials,  and procedures used at the site for construction.  

The different structural components adopted in CHINMAYA GROUP OF CONSTRUCTION  

are footings-combined footings, slabs-two way slabs of concrete M20 grade and bars of  size 

10mm & 8mm, the size of columns in the construction of Chinmaya group of construction is 20 

dia bars & grade of concrete is M25, the bar size in construction of beams by Chinmaya group of 

construction is 20mm diameter & concrete grade is M20 & mix proportions as per IS CODE. 
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                                       3. INTRODUCTION 

3.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTION  

Managing director: Mr. Kalyan Naidu. 

The company has lot of experience in real estate about 19 years. Chinmaya group of construction 

has constructed a number of gated communities in Eluru, Amaravati, and Vijayawada etc. The 

company has its name in quality construction and meeting luxuries of the people. The company 

offers the internship programs for the students of both diploma and graduated students to 

enhance their exposure. This promotes the  application of theoretical subject in site 

which is necessary for every civil engineer. 

LOCATION 

 

Fig. 1 Location 
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4. STRUCTURAL COMPONENTS OF A BUILDING 

4.1 FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported  

Types of footings: 

1) Isolated footings 

2) Combined footings  

3) Mat and raft footings 

4) Pile footings 

 

4.1.1 ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated footings. 

They are usually square, rectangular or circular in section. Footing is laid on PCC Before laying 

PCC termite control is done to restrict the termites to damage the footings. These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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4.1.2 COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

The footings adopted in chinmaya group of construction are combined footings  
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4.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area, the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supporting all the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table is very high and soil bearing capacity is very 

weak. 

 

                                           Fig.4 Raft or Mat footing 
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4.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete. In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient. These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high. These types of the footings are generally designed on sea shore areas, 

bridges, etc. 

 

 

Fig. 5 Pile Footing 
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4.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6 Under Reamed Piles 
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4.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure. The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 
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4.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member. The term column applies especially 

to a large round support (the shaft of the column) with a capital and a base or pedestal and made 

of stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

ceilings rest. element that also has certain 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many columns are  that is to say form part of a wall. 

The size of columns in the construction of Chinmaya group of construction is used are 20 dia 

bars & Grade of concrete is M25 & mix proportions as per IS CODE. 

 

Fig .8 Column 
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4.4 BEAMS 

Beam is 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

points. The total effect of all the forces acting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section), length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

in Chinmaya group of constructions is used are 20mm 

diameter & concrete grade is M20  

 

Fig. 9 Beams 
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4.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction. Some of them are outdated and some of 

each 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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4.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat slab 

 have beams. They are supported on columns itself. Loads are directly transferred to 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

construct and requires less form work. The thickness of flat slab is minimum 8  or 0.2m. 

               

Fig .11 Flat Slab 
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4.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1 One-way slab 

   4.5.2.2 Two-way slab 
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4.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

 Generally, all the cantilever slabs are One-Way slabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

    

                                       Fig .13 One-Way Slab 
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4.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is less than 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally, two-way slabs are 

used in multistoried buildings. 

The slabs in Chinmaya group of construction are Two Way slabs of concrete M20 grade and 

bars of size 10mm & 8mm.  

 

 

Fig. 14 Two-way Slab 
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4.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal, vertical 

and inclined surfaces or also provides support to cast concrete according to required shape and 

size. The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 
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4.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, at least 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be less than 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

 

Specifications to be adopted for various elements of buildings: - 

 Safety measures that are to be followed while working in site. 

 Latest technology in construction. 

 Different structural components (beams, slabs, columns etc.,) 

 We have learnt about working of heavy machinery in construction site. 
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ABSTRACT 
 

            While the Traffic on roads increasing day by day and there is  no space left in both dimensions , 

and finally the only option left is to go to the third dimension and that is made all the way through 

flyover construction. 

 

            Flyover is a bridge that carries one road or else railway line above another moreover with or lacking 

subsidiary roads , for communication connecting the two. The main purpose is to get better present 

state of affairs vastly and make association of traffic convenient to possible extend, although a 

completely difference free situation cannot be understood. 

 

            In this report, it is tried to explain in broad spectrum about one month learning experience in the 

running project, construction of BAIRAMALGUDA JUNCTION FLYOVER. The content of all 

sections is broadly explained and it is made from the practical basis of the site work of weekly 

basis. During this tenure, various projects located at various destinations in the city of Hyderabad 

were visited and made a detailed study regarding the work. Here, a combination of all the works 

at various sites are submitted as a report by assuming that it was done at a single construction 

site. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
COMPANY PROFILE 

            BSCPL Infrastructure Ltd is an ISO 9001:2015 certified infrastructure development company 

pioneers in execution of Road Projects , Irrigation projects . BSCPL have executed several 

prestigious projects across India and   abroad including Afghanis tan    & Bangladesh, sometimes 

under adverse conditions. The experienced and visionary team of promoters high degree of 

mechanization with skills  in the s tate of the art technology, professionally qualified and experienced 

project managers and strong and stable workforce who can execute projects under adverse 

conditions , the ability to forge partnerships  wisely and the practice of executing projects on their 

own has enabled BSCPL to emerge as a strong partner in the process of building the lifelines of 

nations. 
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 INTRODUCTION 
 

The flyover-bridge intersection is an intersection that has a special bridge constructed over an at-grade 

intersection to allow for the free flow in two directions on one of the main road to increase capacity of 

traffic flow and reduce the traffic conges tion in both of these directions , but underneath of the bridge, 

the exis ting traffic signalization is still used to control traffic as the situation before This model is 

used for increasing traffic capacity at a bigger intersection in suburb area; According to the 

guidelines for controlling traffic at an intersection, it used traffic volume as criteria to choose a type of 

junction, for traffic volume about 25,000 to 45,000 vehicles /day, two levels  of control should be used. 

The flyover only facilitates traffic flows in the directions  of the bridge, but the infras tructure cannot 

fully solve all of the problems especially on the secondary road. This research presents issues that 

still exist at the flyover intersection and recommend improvements to the problems. To study the 

remaining traffic and road safety issues at the flyover-improved intersections to make suggestions 

to further improved the performance of existing flyover-bridge improved intersections. 

 

            Transport plays an important role in the development of a nation. India has a wide and heavy 

network of road transport which connects all the major cities. The Expressways , Cloverleaf 

interchanges, Bridges , Tunnels  and Flyovers have make metros of India more sophisticated in 

nature. To  handle  the  heavy  traffic  and  for uninterrupted  connectivity  the  beautiful  flyovers  are 

constructed in all the metro cities of India. 

  



TYPES OF CONCRETE 

 
     PRESTRESSED CONCRETE (PSC) 

          It is a method of applying pre compression to control the stresses resulting due to 
external loads below the neutral axis of the beam.PSC are classified into two types they 
are: 

Pre-tensioning 
Post-tensioning 
 
Pre-tension is a elastic deformation of concrete and relaxation of stress in concrete. 
Post-tension are the loss of pre stress due to elastic deformation of concrete  
 
Advantages of PSC: 

 60% steel will be saved 
 Reliable 
 Has more life span 

 
Disadvantages of PSC: 

 High cost required 
 Skilled person is required 

 
REINFORCED CEMENT CONCRETE (RCC) 

 Concrete is strong in compression weak in tension 
 R.C beams allows crack under service load 
 Steel in strong in tension 

 
PLAIN CEMENT CONCRETE (PCC) 

 It is a construction material generally used as a building materials and is 
composed   of cement 

 The thickness is in 150mm 
 The grade of PCC is M15 

 



                                                  FLYOVER 

          It is a bridge that carries one road or railway line above another either with or without 
subs idiary roads, for communication between the two sides. As the traffic on the road 

left in both the dimens ions , then the 
only option left will be to go to the third dimension and that is done  through flyover 
construction 

                           FLYOVER ELEMENTS 
           All bridges consist of two structures namely they are: 

Super-structure 
 

       The superstructure consists of several parts: 
 

The deck is the roadway or walkway surface. In roadway applications it is usually a 
poured reinforced concrete s lab, but can also be s teel grid or wood plank. The deck 
includes  any road lanes , medians , s idewalks , parapets  or railings , and miscellaneous 
items  like drainage and lighting. 
 
The supporting structure consists of the steel or concrete system supporting the 
deck. This includes the girders  themselves , diaphragms or cross -braces , and (if 
applicable) the truss or arch system. In a girder bridge this would include only the 
girders and the bracing sys tem. The girders  are the primary load support, while the 
bracing system both allows the girders to act together as a unit, and prevent the beams 
from toppling. 
 
The job of the bearings is to allow the superstructure to move somewhat independently of 
the substructure. All materials naturally expand and contract with temperature - if a 
bridge were completely rigid, this  would cause unnecessary stress on the structure and 
could lead to failure or damage. By fixing the superstructure at one end, while allowing 
the other end of a span to move freely in the longitudinal direction, thermal stresses are 
alleviated and the lifespan of the bridge increased. 
 

Sub-structure 
The substructure is made of multiple parts as well: 
 
An abutment is the foundation that transfers the bridge structure to the roadway or 
walkway on solid ground. A pier is an intermediate support. 
 
The cap is the part that supports the bearing pads. Depending on the type of support 
s tructure, there may or may not be a cap. Wall piers and stub abutments do not require 
a cap, while a multi-column, hammerhead, or pile-bent pier will have a cap. 

 
 



 
The stem or stub is the main body of the foundation. It transfers the load from the 
superstructure, through the cap, down to the footer. 
 
The footer is the structure that transfers the loads into the ground. There are two 
primary types of systems: a spread footer, which is a simple concrete slab resting on 
bedrock; or a piling cap, which utilizes steel piles to reach sound bedrock that may 
be deep underground. Another system utilizes caissons or steel-reinforced concrete 
"pillars" below the stem 

 
TYPES  OF FLYOVERS 

 SIMPLE  FLYOVER 
 CLOVERLEAF JUNCTION 
 RAILWAY CROSSING 

 



PURPOSE AND SCOPE OF THE PROJECT 
 

        The construction of the flyover at the Bairamalguda junction helps in reducing the 
vehicular congestion in the future, as this is one of the most engaged junction, L.B Nagar 
area, causing delay to the time of travel even for the shorter distances. The construction of 
the flyover aids in free flow of the vehicles hence reducing the time of travel even at the 
peak hours. 

 
        As of now, it is estimated that 11875 vehicles travel on this road per hour. The traffic 

issues in L.B Nagar may come to a stop within six or eight months as the completion 
of the project, with around 1km flyovers  on each s ide, will ease traffic by 95% . 
 
Selection of site: 
The following points are the guiding factors for selection of suitable site 
 

 The roads are crossing perpendicular to each other. 
 The site should have more traffic congestion. 
 The availability of men and women materials are to be ascertained 

 
  Selection of type of flyover:
          We have to select types of flyover according to traffic censes 
 

                 Land acquisition: 
 

          If the highways or government promote land are not available at site the 
private land to be acquired for construction of our bridges. 

 
   Estimate: 
          The cost of the project includes expenditure on various items from planning to 

the yearly maintenance up to the end of useful life of the project. Generally 
they are 

 
          1) Cost of preliminary survey 
          2) Cost of acquisition of land 
          3) Cost of various structure 
          4) Maintenance cost 
          5) Operation cost 
          6) Cost of tools and plants 
          7) Cost of establishment of construction 
 
 
 
 
 

  



Location: 
          Construction of a flyover across Bairamalguda junction road in Hyderabad 

state of Telangana. The length of flyover 780m. The total length of flyover is 
780m and width of 12m. 

 
Traffic censes: 
          For designing any bridges or flyover the traffic censes is essential to ascertain 

the traffic censes we have to observe the vehicles censes. 
 
Traffic survey: 
          Traffic survey was made on 06.01.2015, in the project site from 6.00 pm to 

7.00 pm. This time was selected on the basic of the past traffic study as an 
average of peak hour. All the four arms of the site was observed and the 

 
 
                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                               CONSTRUCTION OF FLYOVER 
 

FOUNDATION  
 

          A foundation is the element of an architectural structure which connects it to 
the ground, and transfers loads from the structure to the ground. Foundations 
are generally considered either shallow or deep. Foundation engineering is the 
application of soil mechanics and rock mechanics in the design of foundation 
elements of structures Foundations are designed to have an adequate load 
capacity depending on the type of subsoil supporting the foundation by a 
geotechnical engineer, and the footing itself may be designed structurally by a 
structural engineer. The primary design concerns are settlement and bearing 
capacity. When considering settlement, total settlement and differential 
settlement is normally considered. 

          
 Differential settlement is when one part of a foundation settles more than 

another part. This can cause problems to the structure which the foundation is 
supporting. 

 

          Expansive clay soils can also cause problems Foundations are mainly of two 
types: 

                   Shallow foundations 
                   Deep foundations 
 
 

 



 

 
RAFT FOUNDATION 
 

          The raft foundation is a kind of combined footing that may cover the entire area 
under the structure supporting several columns  in one rigid body. In this  project, 
the soil profile shows that the bearing stress is around 100 kN/m2. 

 
          The raft foundation is usually used with this kind of soil. The columns have high 

axial loads. 
 
          A continuous thick, concrete s lab foundation heavily reinforced with an entire 

structure generally used in heavy industrial plants  official and commercial 
buildings , bridges , etc.., Raft foundations  (known as  Mat Foundations) are a 
large concrete slab which can support a number of columns and walls. 

          The slab is spread out under the entire building or at least a large part of it which 
lowers the contact pressure compared to the traditionally used strip or trench 
footings.  

 
          The raft foundation was widely used and the raft foundation was  cheaper, eas ier 

to ins tall and mos t importantly, did not require as much excavation as the usual 
strip foundations. This made the entire operation much more difficult and time 
consuming so raft foundations became less widely used almost overnight. 



 

 
 
 

RAFT FOUNDATION 
 

 Reinforcement on raft foundation: 
 Placement of a batch of horizontal bars & placement of another batch to complete 

the bottom mesh. 
 Placement of column box & vertical rods (CHAIR) over bottom mesh to hold 

the upper mesh. 
 Chair for the use of supporting the rods. 
 The spacing between the rods is 150 mm. 
 The rods of  8 mm, 12 mm, 20 mm and 25 mm diameter are used in this project 

 

 Profiling: 
 

 It used for the inserting the duct pipes 
 It consists 41 stirrups 
 To control the entire load of abutment 

 



 Shuttering: 
 To support the reinforcement. 
 Each shutter has the 1m. 

  

 Casting: 
 It is the process of filling the concrete in foundation 
  In these project M53 grade cement is used. 
 It takes the half of the day to fill up the foundation. 
 At these work uses the vibrator (PIN) for compaction. 

Advantages of raft foundation: 
 Raft foundations tend to be cheaper and quicker to use than traditional footings. 
 The foundation and floor s lab is  combined, which saves time and materials 
 Less excavation is   required. 

 



 
 

          EXCAVATION, REINFORCEMENT, PROFILING OF RAFT FOUNDATION



    PIER AND PIER CAP 
 

          The next part of the structure above the foundation is pier and pier cap. Pier is 
that part of a part of the substructure which supports the superstructure at the 
end of the span and which transfers loads on the superstructure to the 
foundations. Depending up on aesthetics, site, space and economic constraints 
various shapes of piers are adopted to suit to the requirement. Mostly 
Reinforced Concrete or Prestressed concrete are adopted for the construction 
of piers. 

          Piers are compression members. Depending on the loading and bearing 
articulations, piers may be subjected to bending as well. 

          Pier cap is the component which transfers loads from the superstructure to the 
piers. Pier cap provide sufficient seating for the Bridge girders and disperse 
the loads from the bearings to the piers. Pier cap nd piers are done in casting 
yard. 

 
 



PEIR CAP AND PEIR SEGMENT 
 

 

 
 
 
 
 
 



MACHINERIES USED IN CONSTRUCTION 

EXCAVATORS 
           Excavators (hydraulic) are heavy construction equipment cons is ting of a boom, 

dipper (or s tick, bucket and cab on a rotating platform known as the "house". 
The house sits atop an undercarriage with tracks or wheels. They are a natural 
progression from the steam shovels and often mistakenly called power shovels. 
All movement and functions of a hydraulic excavator are accomplished through 
the use of hydraulic fluid, with hydraulic cylinders and hydraulic motors. Due to 
the linear actuation of hydraulic cylinders , their mode of operation is  
fundamentally different from cable-operated excavators which use winches and 
steel ropes to accomplish the movements 

 
 
 
 
 

 
 

  
 
 
 
 



EXCAVATORS 
 

Excavators are used in many ways: 
 Dig trenches , holes , foundations  
 Material handling 
 Brush cutting with hydraulic saw and mower attachments 
 Forestry work 
 Forestry mulching 
 Construction 
 Demolition 
 General grading/landscaping 
 Mining, especially, but not only open-pit mining 
 River dredging 
 Driving piles , in conjunction with a pile driver 
 Drilling shafts  for footings  and rock blas ting, by use of an auger or hydraulic 

drill attachment 
 Snow removal with snowplow and snow blower attachments 

 
 

  JCB 
          JCBs are the manufacturing equipment for construction, agriculture, was te 

handling and demolition. It produces  over 300 types  of machines , including 
diggers  (backhoes), excavators , tractors  and diesel engines  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

CONCLUSIONS 
 

1. The training includes learning various trending construction technologies like 
Prestressing which is being used for the first time in our country. 

2. As the city is proposed to have various Multi-level flyovers, there is a huge tension and 
public intervention caused at the construction site which may often lead to chaos as 
efficient solution  

3. It is quite necessary to shift the major portion of the construction work into yards. 
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ABSTRACT 

 The project that we dealt with a residential building constructed by DHALAPATHI 

CONSTRUCTIONS.  

Typical construction consists of G+9 floors. It is a residential building with all the 

amenities like ramp interconnected to all the floors and it has a built up area of 3.65 acres. 

Under the training period, our site engineer given brief introduction about construction of this 

building. Our work is mainly dealing with observation of site execution work of structure 

(columns, beams & slabs etc.). Based on the orientation of floors, they have different built up 

areas, code specifications, quality checking and building bye laws & safety plan are followed 

for every element in the construction. Computerized floor plans, building elevations are 

produced using the various software such as Auto CAD. 
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CHAPTER- 1 

INTRODUCTION 

DHALAPATHI CONSTRUCTIONS G+9 of five blocks of construction started from 

commencement date of 20 May 2019 and still construction going on. Dalapathi Constructions 

is an engineering conglomerate to deliver Civil, Mechanical and Electrical engineering services 

for a wide range of clients including Local, State & Central Government and MNC companies. 

Extended their services to Land and Property developments and allied professional practices. 

Mr.D.V. Nagaraju established a partnership firm by the name and style of M/s. Ratna 

Constructions in the year 1994. He has managed the company in the capacity of Managing 

Partner right from inception and got executed various works and the same is in existence. Due 

to change in the incumbency of the partners another company in the name and style of 

being taken up in the name of M/s. Dalapathi Constructions sister concern of M/s. Ratna 

Constructions under the leadership of Mr. D V Nagaraju. 

1.1 TYPES OF BUILDINGS 

Buildings classified based on occupancy and type of use as 

 1.1.1. Residential Buildings 

1.1.2. Industrial Buildings  

1.1.3. Institutional Buildings  

1.1.4. Educational Buildings 

1.1.1. RESIDENTIAL BUILDINGS: 

In such building sleeping accommodation is provided. It includes the living room, kitchen, 

toilet and bathroom. It may be a single storey building or apartments. 

1.1.2. EDUCATIONAL BUILDINGS: 

These include any building using for school, college, assembly for instruction, education or 

recreation. 
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1.1.3. INSTITUTIONAL BUILDINGS: 

These buildings used for different purpose, such as medical or treatment or care of a person 

suffering from a physical or illness. These building include hospital, sanitaria, jail etc. 

1.1.4 INDUSTRIAL BUILDINGS: 

These are buildings in which products or of all kind of properties are fabricated assembled. 

For example, refineries, gas plant, millet. 

1.2  About Site construction 

A building site is an area of land on which a building or a group of buildings is in the process 

of being built or altered. 

Location of the Site: 

 

KHAZA TOLL PLAZA 

NEAR TOLL GATE,  

GUNTUR. 
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

 2.1 CEMENT: 

A cement is a binder, a substance used for construction that sets, hardens, and adheres to other 

materials to bind them together. Cement is seldom used on its own, but rather to bind sand and 

gravel together. Cement mixed with produces concrete fine aggregate produces mortar for 

masonry or with sand and gravel, produces concrete.  

Density: 3.15 g/cm3 

 

The Bureau of Indian Standards(BIS) has classified OPC in three different grades the 

classification is mainly based on the compressive strength of cement-sand mortar cubes of face 

area 50 cm-. 

These are grades: 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gaining of strength. 

2.2 READY MIX CONCRETE (RMC): 

 In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates were 

used and the slump of concrete is 110mm maintained to pump the concrete at required heights 

by using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are 

used to maintain the work ability of concrete & slump.  
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S No Types Of Concrete Slump Grade of concrete 

1 Concrete For slabs 110mm M25 

2 Columns 100mm M40 

3 Normal RCC work 100mm M10 

4 Beams 100mm M25 
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2.3 REINFORCEMENT: 

          Concrete is a solid mass which is very good in compaction but weak in tension.  It cannot 

take up tensile stresses induced on it, whereas steel is very strong in tension. Combination of 

such concrete & steel can take up both tensile as well as compressive stresses. This combination 

 

             The various diameters of steel used at my site were 8mm, 10mm, 12mm, 16mm, 20mm, 

25mm.The steel used were TMT steel. 

             There are two common types of reinforcing bars: 

 Mild steel bars C.T.D. (cold twisted deformed) 

 High yield stress deformed bars (H.Y.S.D.) 

 

TERMINOLOGY USED IN REINFORCEMENT 

    2.3.1 STIRRUPS: 

A reinforcement used to resist shear and diagonal tension stresses in a concrete structural 

member or the term stirrups is usually applied to lateral reinforcement in flexural members 

and the term ties to lateral reinforcement in vertical compression members. These are 

provided to keep main reinforcement in position and to avoid bending in main reinforcement. 

 

 

Fig. Stirrups 
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2.3.2 COVER BLOCKS: 

The blocks which are provided for to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 

 

 

Structural element Cover to reinforcement (in mm): 

 

Footings 50mm 

Columns 40mm 

Slabs 20mm 

Beams 25mm 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR: 

The power unit may be electrically driven or operated by a petrol engine. Internal vibrators 

shall be kept constantly moving in the concrete and shall be applied at points uniformly placed 

not further apart than the radius over which the vibrator is visibly effective. Change the location 

of vibrator frequently to distribute equally and compacting the concrete throughout the area. 

 

 

 

Fig 3.1 Vibrator 
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The vibration shall be such that the concrete becomes uniformly plastic and there shall be at 

least 200 seconds of vibration per square meter of surface of each layers of concrete, computed 

on the basis of visibly affected radius and taking overlap into consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and also shorter 

distance. The capacity of the bucket should preferably be in multiples of a batch of concrete. 

Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but also for bricks, 

aggregates etc. 

 

Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR (JCB) 

Used for excavation of sub soil. Excavator are also called diggers, JCB (a proprietary name, in 

an example of a generic trade mark), mechanical shovels, or 360-degree excavators (sometimes 

abbreviated simply to "360"). Track Excavators are sometimes called "Track-holes" by enology 

to the backhoe. 
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                                                 Fig 3.3Excavator (JCB) 

 3.4 TOWER HOIST: 

 Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

 

                                                    Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

 4.1 BRICK TROWEL:  

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and spreading 

mortar, and for rough cutting some kind of brick. Available in a wide range of shapes, sizes 

and thickness of steel with the length of blade from 230 mm to 330 mm. A variety of smaller 

trowel are used repairing old mortar joints and scraping off excess mortar. 

4.2 MASONS LINE: 

In order to have an easier time laying a straight wall, a mason's line is recommended. It is 

recommended that to use a nylon or Dacron line, stretched between two corners of the wall. A 

mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE: 

When constructing a wall, we should check the wall by using square if it is 90 degrees then 

than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. We 

should make changes. Usually 24"inches square are used for walls. And 12 inches square used 

for doors and windows. 

4.4 PLUMB BOB: 

This is used to measure the weather brick work and columns is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical otherwise 

correction must be done. 

4.5 MEASURING TAPES AND RULES:  

Folding box wood or plastic rules tend to get broken easily and have been largely replaced by 

steel tapes. These also have a limited life as they tend to get full of grit and do not fully retract. 

4.6 SHUTTERING PLATES: 

These plates are present top of the formwork and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners Normally these plates are 
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off two types, they are wooden and steel plates and these two types are used based on the load 

and how much load it need to transverse. Wooden plates are cheaper than steel plates 

4.7 PROP JACKS: 

The props used for steel and wooden form work are specially made to adjust the height of the 

prop as per the requirement. These props can be used to accommodate the variation in the 

height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of prop 

jacks 3m and 4m. 

4.8 CONCRETE BUCKET: 

Concrete buckets help deliver concrete on a specific site of a building by the means of a 

tower crane. They have a bottom opening to allow concrete to flow out of the bucket when 

in-place. Its capacity is 0.33m3.  
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CHAPTER 5 

QUALITY CONTROL LABORATORY 

 

1. Cement Consistency test 

2. Initial and Final Setting time test 

3. Compressive Strength of Concrete Cube test. 

 

5.1 CEMENT CONSISTENCY TEST: 

It is consistency which will permit a vi cat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mould. Then only it is useful in construction.  

 

5.2 INITIAL & FINAL SETTING TIME: 

Initial Setting Time means time period between water adding to the cement and cement starts 

eans time period between the moment the water 

is added to the cement to the time at which paste has completely lost its plasticity. 

Table 5.2 Approximate setting time of various types of cement 

 

OPC (Ordinary Portland Cement): 

Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 

5.3 COMPRESSIVE STRENGTH OF CONCRETE CUBE: 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In MIS, M20, M25, M30 etc., for example in M25, 

25 refers compressive strength in N/mm². 

 

 

   

 

 

 

 

 

 

 

 

 

 

        Quantity of Concrete in work(m)                        No. of Samples 

                                   1-5                                     1 

                                   6-15                                     2 

                                 16-30                                      3 

                                 31-50                                      4  

                                 >51 4+1 addition sample for each additional of                                    

50 m3 
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CHAPTER 6 

SEQUENCE OF STRUCTURE WORKS 

6.1 FORM WORK: 

Forms/Molds/Shutters are the receptacles in which concrete is placed, so that it will have the 

desired shape when hardened. Once the concrete develops adequate Strength, the forms are 

removed. Forms are generally made of the materials like timber, plywood, steel etc. 

 

Fig 6.1formwork 

6.2 DESIGN: 

The form work should be designed and constructed such that the concrete can be properly 

placed and thoroughly compacted to obtain the required shape, position and levels. 
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Fig 6.2 Concreting for Raft 

 

6.3 COLUMN REINFORCEMENT TYING: 

 

                                             Fig 6.3 column reinforcement tying 

6.4 COLUMN SHUTTERING: 

Compression members are structural elements primarily subjected to axial compressive forces 

and hence, their design is guided by considerations of strength and buckling The dimensions 

of different columns 300X600, 600X600, 800X1200 and 450X450. The Grade of concrete is 

M25 in the construction. Reinforcement is Fe500 in the construction. The clear over for the 

columns is 40 mm. 
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Fig 6.4 Reinforcement & column shuttering 

 

6.5 COLUMN CASTING: 

                                            

Fig 6.5 column reinforcement & shuttering 
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6.6 ROOF, SLAB & BEAM SHUTTERING 

 

 

 

Fig 6.6 Roof, Slab, Beam Shuttering 

 

6.7 BEAM & SLAB REINFORCEMENT: 

 

Fig 6.7 Beam, Slab reinforcement 
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6.8 PLINTH BEAM:  

Clean the top of all piles & level the ground for PCC for pile cap. Use PCC M10 (1:4:8) with 

6" offsets on all sides of pile caps. Check the centering (Alignment, supports, levelling. 

measurements, Beam sizes, room measurements). Check the orientation of the column position 

of columns. Give the supports for reinforcement of columns with plumb. Use pin vibrator for 

beams & footings.M25 used in casting of beam. 

 

 

Fig 6.8 Plinth beam 

 

6.9 CASTING AND CONCRETING OF SEPTIC TANK: 

In this project they are constructing 5 blocks named as block A, B, C, D, E, F. This Septic tank 

is common for all blocks. Which is placed besides the block C. M25 grade concrete is used for 

constructing septic tank. 
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Fig 6.9 Casting and concreting of septic tank 

6.10 CURING: 

Curing can be defined as keeping the concrete moist and warm enough so that hydration 

of cement can continue. It is the process of maintaining satisfactory moisture content and a 

favorable temperature of concrete during the period immediately after placing. Curing should 

be carried out for 10 days minimum for all cement and concrete works. Better curing gives 

strength without any cost. 

                           

                            Fig 6.10 Curing 
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CONCLUSION 

This report mainly concerns with the construction of residential building. I have done 

training at Dhalapathi Constructions pvt. Ltd. 

I was assigned the C block. My trainer Kiran sir also did help me a lot in gaining practical 

knowledge. I saw how the column was erected. After that shuttering for slab and beams was 

used. I also saw the shuttering of stair cases used in the buildings after that concreting pouring 

of concrete in the buildings. Also I learnt the way of work in a construction company, the 

importance is being punctual, the importance of maximum commitment, communication and 

the importance of team spirit. 

 The following points are observed things at the internship period of the project. 

 The Project is a multistoried building which has a nine stories. 

 M40 grade of concrete is used for columns, M25 grade of concrete is used for beams, 

M25 grade of concrete is used for slab, M25 grade of concrete is used for STP, M10 

grade of concrete is used for plinth beam - base slab. 

 Design of plan is done by using AUTOCAD software. 

 Two-way slab is laid by considering the long span, short span ratio. 

 Tie bars of 6mm, 8mm dia @230 spacing with main bars dia as 16mm, 18mm, 20mm 

are used. 

 There a chance of rising the challenging problems like segregation, bleeding and honey 

comb. 

 We learned about concrete mixing, handling, placement, and casting. 
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Block C Plan: 
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ABSTRACT 

 

As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering 

College, underwent an industrial training at the Larsen and Toubro 

Construction building and factories, Construction of G+3 EWS buildings at 

Vuyyuru, Internship for 6 weeks during  May 6 - June 10. The report consists of brief 

study and description of materials, method of technology, equipments, procedures and 

testing used at the site for construction.  

The report contains three chapters in which we try to explain my 6 weeks experience 

in the hosting company. The content of all chapters is broadly explained and it is 

constructed from the practical basis of the site works ended all weeks. 

In the opening chapter we give details to the company background including its 

mission. So, it is give details of the company in terms of reader can easily know and 

access the company. 

The second and third chapters are the most hunted chapters which explains our overall 

internship familiarity in the last successive weeks. These chapters is the main chapters 

and we record on it the overall work we have been executing. 
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DEPARTMENT 

 

DATE 

 

DURATION PROGRESS 

SAFETY 

 

7/05/2019 - 

14/05/2019 

 

1 Week 

 

 In L&T there is EHS department which stands 

for Environment health and safety. It has 

ensured every measure to keep their 

employees and the working staff safe. 

 Every new working staff here are given safety 

 an 

hour video which demonstrates each and 

every safety measures, risks and prevention 

steps to be taken at every stage of 

construction, 

 Before hiring any new worker there is a 

procedure for first filling a form which 

Indicates every detail about the person starting 

from his name and other personal details. 

 There is another separate column for medical 

details: 

1. In which there is a height column as               

per rules minimum height of the workmen 

should be 5 feet. 

2. Weight Should be minimum 45 Kg. 

3. Blood Pressure mustbe120/80 mm/Hg. 

4. Pulse rate must be 72/min. 

 There are several other medical parameters 

which must be certified ok from the doctor 

then only the worker will be permitted to work 

on site. 

 Some of the General EHS Rules and 

regulations : 

1. No workmen below 18 years and above 

58 years of age shall be engaged for a 

job. 
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2. Nobody is allowed to enter the site 

without wearing safety helmet. 

Chinstrap of safety helmet shall be 

always on. 

3. No one is allowed to work at or more 

than two---meter height without 

wearing full body harness and 

anchoring the lanyard of full body 

harness to firm support preferably at 

shoulder level. 

4. No one is allowed to enter into 

workplace and work at site without 

adequate foot protection (including 

female worker). 

5. Usage of eye protection equipment 

shall be ensured when workmen are 

engaged for grinding, chipping, 

welding and gas cutting. For other jobs, 

as and when site safety co-ordinator 

insists eye protection has to be 

provided. 

6. All PPEs like shoes, helmet, full body 

harness etc. shall be arranged before 

starting the job as per recommendation 

of the EHSO. 

7. Rigid barricading must be provided 

around the excavated pits, and 

barricading shall be maintained till the 

backfilling is done. Safe approach is to 

be ensured into every excavation. 

8. Adequate illumination at workplace 

shall be assured before starting the job 

at night 

9. All the dangerous moving parts of the 



[9] 
 

 

portable/fixed machinery being used 

shall be adequately guarded. 

10. Ladders being used at site shall be 

adequately secured at bottom and top. 

11. Ladder shall not be used as work 

platforms. 

12. Debris, scrap and other material to be 

cleared then and there from the work 

place and at the time of closing of work 

every day. 

13. Contractors shall ensure that all their 

workmen are following safe practices 

wh

accommodations. 

14. Adequate firefighting equipment shall 

be made available a workplace and 

persons to be trained in fire fighting 

techniques with the co-ordination of 

EHSO. 

15. All the unsafe conditions, unsafe act 

identified by the contractors, reported 

by site supervisor and / or safety 

personnel to be corrected on priority 

basis. 

16. No children will be allowed to enter the 

workplace 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Quality 15/05/2019-

22/05/2019 

1 week Quality management system : 

L&T, Buildings and Factories IC has a well established 

and documented quality management policy(QMS) and 

is taking appropriate step to improve its effectiveness 

in accordance with the requirements of ISO 9001-2015 

Relevant procedures established clearly specify the 

criteria and methods for effective operation control and 

necessary resources and information to support the 

operation and monitoring of these process. 

Various IS codes for Testing Materials : 

 Concrete testing     :    IS 516 

 Plain and RCC       :    IS 456 

 Mixed design         :    IS 10262 

 Testing of Fine& 

             Coarse aggregate :   IS 286 

 Testing Soil           :   IS 270 

 Specification of 

             53 grade                :   IS 12269 

 Steel Reinforce- 

-ment                     : IS 1786 &800 

 Ant terminates       :  IS 1363 

Testing Equipment in Quality Lab : 

Cement testing machine : 

 Normal consistency 

 Initial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 
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Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 

Self compacting concrete : 

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

In our quality department, we have learned about the 

Mixed design concept as per IS 10262 

Process of concrete production  at batching plant: 

 Production capacity of concrete : 30 m3 per 

hour. 

 This Batching plant consists of Aggregate 

hopper, Conveyor belt, Mixer, Silos, Skip 

bucket, Sensors, Control unit. 
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Water -Proofing Inspection : 

 To check waterproofing, they poured water on 

the terrace and at subsequent below level where 

water-leakage is to be monitored. They left it 

for 24-48 hours to monitor water-proofing. 

Reinforcement Formwork concrete and finishing work 

Inspection are done in this department 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Planning 23/05/2019

-

30/05/2019 

1 week  

on the Site. 

 Planning department is responsible for 

Mainating, monitoring  daily activities on the 

site starting from material quantity calculations 

from drawings to Keeping track of amount of 

bulk materials that are in coming and out-

going to the site. 

 This department is responsible for creating and 

managing client and sub-contractor billing. 

 It keeps track of all the construction activities 

like it sets goals for completion of various 

components of the ongoing construction like 

grade slab construction, 1st floor slab etc. 

 Planning department keeps track of whole cost 

control, item management of the site. 

 It is responsible for keeping record of vendor 

codes that are assigned to various contractor 

unit goods. 

 

Details of the various roles of Planning : 

 Contract Review and preparation of MSP 

schedules and draft ACE. 

 Plan for resources with inputs from site team 

leaders. 

 Co-ordinate with cluster/HQ for 

arranging resources. 

 Preparation of JCR,MIS and 

MPR. 

 Ensure timely updating of data in EIP. 

 Arranging required information to customers 

as per contract. 
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 Synchronize the activities of all teams to 

achieve the schedule. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Execution 31/05/2019-

7/06/2019 

1 week 

 
 
 

 

In this site Mivan aluminum formwork construction 

technique is used. It is a shear wall technology using 

mivan shuttering. In this system cast-In-site concrete wall 

and floor slab cast mono lithic provides the structural 

system in the one continues pour. In this method no 

columns are provided only Slab & walls are provided. 

Concreting is done by bloom placer under stiff quality 

control. It is a SSS system of construction (Safety, Speed 

and Strength). 

In shear wall technology, the duration of floor to floor 

construction is 4 to 5 days. Firstly all the reinforcement 

steel bars are tied on the whole level according to the 

drawing then we do inner shuttering and outer shuttering 

is done after that concreting work is done. After 24 hours 

of concrete work we do the de-shuttering, first wall 

shuttering work is done then slab shuttering is done. 

Pre-Construction actives : 

1. Level survey 

2. Setting out 

3. Control and correction of deviation 

4. Erect framework 

5. Erect deck formwork 

After the above activities have been completed it is 

necessary to check the following. 

1. All formwork should be cleaned and 

coated with approved realize agent. 

2. Ensure wall formwork is erected to the 

setting out lines. 

3. Check all openings are of correct 
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dimensions, not twist. 

4. Check all horizontal formwork (deck 

soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical 

and there is vertical movement in the 

prop lengths. 

6. Check wall ties, pins and wedges are all 

in position and secure. 

7. Any surplus material or items to be 

cleared from the area to be cast. 

8. Ensure working platform brackets are 

securely fastened to the concrete. 
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DEPARTMENT 

 

DATE 

 

DURATION 

 

PROGRESS 

 

Plant and 

Machinery 

8/06/2019-

10/06/2019 

3 days P&M department takes care of all the machines that are 

being used in the construction site like: 

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc. 
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CHAPTER 1 

INTRODUCTION 

1.1 ABOUT THE ORGANIZATION 

Many of the country's prized landmarks - its exquisite buildings, tallest 

structures, largest industrial projects, longest flyover, and highest viaducts - 

have been built by it. Leading-edge capabilities cover every discipline of 

construction: civil, mechanical, electrical and instrumentation. 

infrastructure development by executing several projects across length and breadth 

of the country and abroad. For ease of operations and better project management, 

in-depth technology and business development as well as to focus attention on 

domestic and international project execution, entire operation of L&T Construction 

is structured into four Independent Companies. 

 Hydrocarbon IC 

 Buildings & Factories IC 

 Infrastructure IC 

 Metallurgical & Material Handling IC 

 Power Transmission & Distribution 

 Heavy Engineering 

 Shipbuilding 

 Power 

 Electrical & Automation 

 Machinery & Industrial Product 
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1.2 BUILDING & FACTORIES 

The Buildings & Factories Independent Company is equipped with the domain 

knowledge, requisite expertise and wide-ranging experience to undertake 

Engineering, Procurement and Construction (EPC) of all types of building and 

factory 

structures. 

 Commercial Buildings & Airports 

 Residential Buildings & Factories 

1.2.1 RESIDENTIAL BUILDINGS & FACTORIES 

L&T undertakes turnkey construction of a wide range of residential buildings and 

factory structures. Projects are executed using the cutting edge technology, 

sophisticated construction equipment and project management tools for quality, 

safety and speed. 

1.2.2 FACTORIES 

L&T offers design and turnkey construction of heavy and light factories, cement & 

plants including Defence Projects using the latest construction technology, with a 

focus on Quality, Safety and Speed. The spectrum covers 

 Heavy & Light Factories (HLF) Automobile & Ancillary Factories, Glass 

plants, Food processing Factories, Pharmaceutical plants, Warehouses & 

Logistics Parks, Workshop Complexes, Solar thin film manufacturing units, 

etc. 

 Cement & Plants (C&P)  Cement Plants, Sugar Plants, Distillery Plants, 

Food Grain storage structures, Pulp & Paper Mills, Textile Mills etc. 

 Defence  Construction of Manufacturing Facilities and Warehouse Facilities 

for Defence. 
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1.3 SERVICE SPECTRUM 

services includes: 

 Pre-engineering, feasibility studies and detailed project reports. 

 Complete civil and structural construction services for all types of buildings, 

industrial and infrastructure projects. 

 Complete mechanical system engineering including fabrication and erection of 

structural steel works; manufacture, supply, erection, testing and commissioning of 

plant and equipment; heavy lift erection; high-pressure piping; fire-fighting; HVAC 

and LP/ utility piping networks. 

 Electrical system design, project electrification, automation and control system 

including instrumentation for all type of industrial and telecom projects. 

 Design, manufacture, supply and installation of EHV switchyards, 

transmission lines. 

1.4 QUALITY POLICY 

At L&T, Environment, Health & Safety (EHS) is given the highest priority. The 

EHS policy enunciated by the Corporate Management lays emphasis on 

Environment, Health and Safety through a structured approach and well defined 

practices. 

Systems and procedures have been established for implementing the requisites at all 

stages of construction and they are accredited to the International standards of ISO 

9001:2008, ISO 14001:2004 and OHSAS 18001:2007. 
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Fig 1.1 picture of Quality policy 
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Fig 1.2 Health Saftey and Environmental policy



6 
 

 

 

Fig 1.3 HR Policy 
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1.5 WORK CULTURE 

Work Culture emphasizes: 

 Freedom to experiment 

 Continuous learning and training 

 Transparency 

 Quality in all aspects of work 

 Rewards based on performance and potential 

 

1.6 TRAINING 

Human Resources Department believes that Quality is the hallmark of any 

successful venture. Quality Training and Development of Human 

Resources is realized through: Identifying training needs within the 

Organization and designing and implementing those need based training 

programs to bring about continuous up-gradation of knowledge, skills and 

employee attitudes. 

1.7 VISION & MISSION 

VISION 

L&T shall be professionally managed Indian multinational committed to 

total customer satisfaction and enhancing shareholder value. L&T shall be 

an innovative entrepreneurial and empowered team constantly creating 

value and attaining global benchmarks. L&T shall foster a culture of 

caring trust and continuous learning while meeting expectations of 

employees, stakeholders and society. 

MISSION 

To achieve excellence in the field of Engineering, Procurement and 

Construction through world class practice and standards in quality, Safety and 

Project Management. 
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Fig 1.4 Vision 
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CHAPTER 2 

ABOUT PROJECT  

 

2.1 TITTLE  

 

Propsed project APTIDCO housing Krishna- Vuyyuru 

 

area of 365 sq. Ft),1331 

area).Therefore total 13,314 EWS DUs/flats in G+3 pattern with Monolithic Concrete 

construction(Shear wall technology) with 2 years defect liability under EPC system. 

 

 EWS  : Economically Weaker Sections  

 DU         : Dwelling Units  

APTIDCO : Andhra Pradesh Township and Infrastructure  Development    

     Corporation Limited.  

 

2.2 ESTIMATION AND CONTRACT DETAILS  

Estimated amount for the project   :  883.68 crores  

Value of work to be done as per agreement             :           767.30 crores   

Value of work to be done as per estimated  :  733.91 crores 

Period of completion     :  15 months  

Start Date according to Contract Document  : 28-February-2018|  

Actual Start Date                                                         :          09-May-2018( because   

of court stay) 

End Date of the Project according to contract 

Document      : 27-May-2019  

Expected End Date     : 31-August-2019  

 

 

 



10 
 

2.3 SITE DETAILS  

There are total 3sites in Vuyyuru   :  

1. Near Gemini School 

2.  Gandigunta   

3. Egnipadu   

Total 52 Housing Units are to be constructed in Vuyyuru Site out of which 38 in  

Gemini School Site,10 in Gandigunta and 4 in Egnipadu  

 

There are total 3 type of Housing Structure to be constructed in accordance to area  

(i) A type Blocks which is 300 sq.ft  

(ii) B type Blocks which is 365 sq.ft  

(iii) C type Blocks which is 430 sq.ft  

 

Per floor there will be 12 units so total units per block is 4. 

For total 52 blocks= 52*48=2496 units. 



11 
 

 

 

Fig 2.1 Site wise details 
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2.4 TYPE OF FOUNDATION  

 Site-1     : Pile foundation 

 Site-2     : Raft foundation and 

                                                                                  Lime stabilization 

 Site-3     : Raft foundation and 

         Lime stabilization 

2.5 METHOD OF TECHNOLOGY AND MATERIALS USED IN 

THE PROJECT 

 Technology    : Shear wall technology 

 Type of concrete   : Normal concrete(Sub structure) 

         Self Compacting Concrete 

         (Super structures) 

 Grade of concrete   : M30 

 Type of cement    : OPC 53-Grade 

 Coarse aggregates   : 12.5 and 20mm size   

      Zone- 2 category 

 Fine aggregates   : River sand 

 Water     : Purified water 

 Steel      : Mild steel Fe-500 

 Tiles      : Ceramic wall tiles 

       Vitrified tiles 

       Non-skip tiles 

2.6 SPECIFICATION AS PER IS CODES 

 Thickness of Wall   : 100mm 

 Wall thickness at the lift area  : 120mm 

 Ceramic wall tiles   : 20 X 30cm 

 Vitrified tiles    : 60 X 60cm 

 Non-skip tiles    : 30 X 30 cm 

 Main door frame   : 199 X 90 cm 

 Toilet door frame   : 195.5 X 66 cm 
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CHAPTER 3 

DEPARTMENTS 

There  are five department 

1. Safety 

2. Planning 

3. Quality 

4. Execution 

5. P&M 

3.1 SAFETY DEPARTMENT 

In L&T there is EHS department which stands for Environment health and safety. 

L&T has ensured every measure to keep their employees and the working staff safe. 

person coming to the site. Every where around the working area there are several 

boa

maintain some  

hour video which demonstrates each and every safety measures, risks and prevention 

steps to be taken at every stage of Construction , Before hiring any new worker there 

is a procedure for first filling a form which Indicates every detail about the person 

starting from his name and other personal details to other personal details .There is 

another separate column for medical details in which there is a height column as per 

rules minimum height of the workmen should be 5 feet. Weight should be 

minimum 45 Kg, Blood Pressure must be 120/80 mm/Hg, and Pulse rate must 

be 72/min. There are several other medical parameters which must be certified ok 

from the doctor then only the worker will be permitted to work on site : Refractive 

error

rm, leg and foot function problem, no Varicosa and Seizurs -fit 

problems(An extra abnormal condition which leads to shivering and hence leading 

to paralytic attack) , no skin infection, no vertigo problem, no previous genetic 

disease history, no diabetes, stroke and heart disease. There is always one medical 

doctor available on the site. There is also a tie up with a near by hospital which is 

approx.2Km from the site. 
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There is ambulance servie 24*7, one ambulance is always there on the site.Every 

month there is a scheduled training for sub-contractors and their workforce key 

objectives of the training: 

1. Working at height 

2. Emergency response to any unwanted situation 

3. Fire prevention protocol training 

4.  Electrical safety 

5. Awareness for workmen about reinforcement drying and shifting 

6. Awareness about general safety, shuttering, de-shuttering, concreting safe 

work equipments 

Monthly EHS performance report is prepared which has point system; point is 

awarded for each report of the incidents and deducted for any other invalid claims 

and not being able to report/rectify the hazard. There is a bench mark score for every 

one, one which highest no of points is rewarded. Below bench mark score is 

unsatisfactory. Every one above bench mark score is rewarded with trophies and 

other cash rewards also workers following safety are rewarded time to time in order 

to encourage them. 

Different types of helmets based on colours 

 Yellow  - For workers 

 White  -  Engineers 

 Blue - Supervisors 

  Frontline 

Contractors 

 Orange - Given to newly recruited workers for first 15 days during   

training period  

 Green - Safety inspector 

Eye check up camp was organized on the site with collaboration with rotary club.  

Blood Donation camp was organized  

Pep talks & Site trainings are given to workforce.  

Swatch Bharat drive was carried out by the site team  
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Fig 3.1 Safety boards for pedestrian 

 

 There is separate pedestrian walking area made for ease of visiting 

people coming from gate. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.1.1 Safety boards for scaffolding height 

 

 This is near scaffolding are which suggests visiting people must be 

aware of any object that might fall from height so one should wear 

Helmet and other PPE and must not go nearby if not necessary. 
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Fig 3.1.2 Safety practice depicting pictures 
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Fig 3.1.3 Safety Boards and equipment pictures 

3.1.1 GENERAL EHS RULES&REGULATIONS 

 No workmen below 18 years and above 58 years of age shall be engaged for 

a job. 

 All workmen shall be screened before engaging them on the job. 

Physical fitness of the person to certain critical jobs like working at 

height or other dangerous locations to be ensured before engaging 

the person on work. The final decision rests with the site 

management to reject any person on the ground of physical fitness. 

 Visitors can enter the siteafter EHS induction with the visitor pass. 

He should be provided Safety helmet & safety Shoes, also he 

should be accompanied with the responsible person of that area. 

 Smoking is strictly prohibited at workplace. 
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 Sub---contractors shall ensure adequate supervision at workplaces. 

They shall ensure that all persons working under them shall not create 

any hazard to self or to the co---workers. 

 Nobody is allowed to enter the site without wearing safety helmet. 

Chinstrap of safety helmet shall be always on. 

 No one is allowed to work at or more than two---meter height without 

wearing full body harness and anchoring the lanyard offull body 

harness to firm support preferably at shoulder level. 

 No one is allowed to enter into workplace and work at site without 

adequate foot protection (including female worker). 

 Usage of eye protection equipment shall be ensured when workmen 

are engaged for grinding, chipping, welding and gas cutting. For 

other jobs, as and when site safety co---ordinator insists eye 

protection has to be provided. 

 All PPEs like shoes, helmet, full body harness etc. shall be 

arranged before starting the job as per recommendation of the 

EHSO. 

 Rigid barricading must be provided around the excavated pits, and 

barricading shall be maintained till the backfilling is done. Safe 

approach is to be ensured into every excavation. 

 Adequate illumination at workplace shall be assured before starting the job at 

night 

 All the dangerous moving parts of the portable/fixed 

machinery being used shall be adequately guarded. 

 Ladders being used at site shall be adequately secured at 

bottom and top. Ladder shall not be used as work platforms. 

 Erection zone and dismantling zone shall be barricaded and 

nobody will be allowed to stand under the suspended loads. 

 Horseplay is completely prohibited at workplace. 

Running at site is completely prohibited except in case of 

emergency. 
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 Material shall not be thrown from the height. Proper 

arrangement of Debris Chute can be installed. 

 Other than the electrician possessing B license with red 

helmet, no one is allowed to carry out electrical connection, 

repairs on electrical equipment or other job related thereto. 

 Inserting of bare wires for tapping the power from 

electrical socket is completely prohibited. 

 All major, minor accidents near misses and unhygienic 

conditions must be reported. 

 All scaffoldings/ work platform shall meet the requirement. The 

width of the working platform and fall protection arrangement shall 

be maintained as per the Standard. All tools and tackles shall be 

inspected before use. Defects to be reported immediately. No lifting 

tool and tackle to be used unless it is certified by the concerned 

Engineer In-charge / P&M engineer. 

 Good housekeeping to be maintained. Passage shall not be 

blocked with materials. Material like bricks shall not be stacked 

to the dangerous height at workplace. 

 Debris, scrap and other material to be cleared then and there 

from the work place and at the time of closing of work every day. 

 Contractors shall ensure that all their workmen are following 

 

 Adequate firefighting equipment shall be made available a 

workplace and persons to be trained in fire fighting techniques 

with the co-ordination of EHSO. 

 All the unsafe conditions, unsafe act identified by the 

contractors, reported by site supervisor and / or safety personnel 

to be corrected on priority basis.

 No children will be allowed to enter the workplace 
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 Fire points should be placed at all required areas. 

3.1.2 WORKING EXPERIENCE AT SITE 

They Started working on construction of hand rails along the side of project 

office to provide safety to working staff and site engineers . 

 

There was only one welder available. 

There was labour requirement for welding and cutting purpose. 

The barricading was necessary around the working area to provide barrier between 

trees and bushes. 

PM Sir asked to change the width of the railing as the pathway was not proper so he 

 

 Major complaints received from site 

 No rubbers waps for rods near C-5 

 RMC driver was using earphones during work 

which may prove hazardous Near B10 electrical 

wires were hanging 

 Convex mirrors were not clean 

 Near A-2 steel rods were kept randomly which is not safe any one 

can fall down and get hurt. There were no bar caps near C-8 

 Water Stagnation near A-5 

 In A-9 there were no PPE available at time of my visit. 

  

Safety walk-down 

Safety walk-down was held on 14th may which is done to see and check all the 

safety measures through-out the whole site. 

 Exhaust fans to be placed in bathrooms (2 toilets). 

 Dustbins near office are and stores 

 Cables near containers should be placed 

 Ofiice boards near container. 

 Paints for containers 

 Containers needs to be cleaned ; unwanted materials should be 

removed 
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 Fire points near containers 

 Painting in pedestrian walkway 

 Near time office all materials should be stacked 

 Handrails near flag 

 Wall for water tanks in labour colony 

 Workers were seen sitting on top of containers and listing to 

music such practises must be stopped 

 Width of pedestrian walkway 5m. 

  

on 

 Handrails on way bridge to be placed 

 2m barricades near way bridge 

 Cleaning of walkway. 

 Inspection of DB Boxes ; points checked :DB NO;No-entry board; 

non-authorized area 

 Checking for fire extinguishers and other fire safety 

3.1.3 CONTRACTOR HAS ITS OWN ENVIRONMENT, HEALTH 

AND SAFETY SYSTEM POLICIES 

(1) Safety manual 

(2) ISO certification 

(3) Work permit system 

(4) Hazard identification, risk assessment and control measures 

(5) Environmental aspect and impact resistance 

(6) First aid 

(7) Emergency Preparedness and response 

(8) Labour welfare 

(9) Accidents and reporting 

(10) Legal and other requirement 
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The Safety health and environmental policies are made by following these 

guidelines as references: 

(1) OHSAS(Occupational Health and Safety Assessment Series) 18001:2007 

(2) ISO (International Organisation for standardisation) 14001:2004 for 

Environmental Management system. 

(3) ISO (International Organisation for standardisation) 9001:2008 for 

Quality management system. 

Other than these standards, the government has some acts which are Building and 

Other Construction Worker act(BOCW) 1996, Motor vehicle act, Gas cylinder act, 

petrochemical rules, environmental protection act(air act, water act, noise act) 

which also serves as guidelines. 

NTION 

1. Engineering - Done in initial project, planning stage 

 All the machinery should be kept properly 

 All the machinery should be updated 

 Purchase date& quality department should be available 

2. Education - Proper workshop training should be given 

 Adequate steps are to be taken to overcome human failure by proper 

education 

3. Enforcement - Introduce rules & regulations drastic measures, penalties 

measures, penalties may become necessary to prevent unsafe practices 

4. Enthusiasm  - Appreciate the worker whenever they are doing good work by 

giving them cash rewards/promotions 

5. Evaluation - Evaluate the worker for continuous improvement. 

Hose wire specifications 

Length should be 30 m; diameters are variable :63,52,90mm; there are two types 

of coupling : male and female; instantaneous coupling 

Suction hose : It helps to lift water from lower level to higher level or shifting 

of water from one place to another place. 

Length of Suction Hose: 10 feet ; internal diameter 100mm 
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3.1.5 RISK ASSESSMENT TECHNIQUE 

Risk assessment technique adopted in L&T is Hazard Identification and Risk 

compliance, creating customer delight, hazard elimination (through design, 

procurement and planning stage itself) and permanent risk reduction(through 

substitution, automation , using latest technology etc). 

HIRA is achieved through 

1. Developing a methodology for hazard identification and risk assessment 

2. Identifying hazards. 

3. Checking the adequacy of any existing controls 

4. Determining whether these risks are acceptable and 

5. Determining the appropriate additional risk control, where these are found to 

be necessary. A square matrix is drawn with probability on one axis and 

severity on other axis. 

Example of Risk assessment matrix: 

 

The probability of occurrence of hazard can be minimized by taking certain control 

measures and the order for Effectiveness decreases as follows: 

1. Eliminate (the element of hazard should be eliminated) 

2. Engineering controls (change of design, providing nets etc.) 

3. Substitution (change from high risk hazard to medium risk hazard) 

4. Isolation (keep the hazard restricted to one place and avoid it from 
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spreading) 

5. Administration control (permit system, discard etc.) 

6. Personal protective equipment (PPE) 

With the elimination of hazard being the most effective and PPE being the 

law. According to the motor vehicle act of India, the speed limit in the 

absence of flexible and rigid pavements should be restricted to 20km/hr. The 

law speed limit of the vehicles entering the site is 15km/hr. Also in our site 

there is separate pedestrian walkway made to ensure safe passage for the 

people walking in the site. 

In L&T there is EHSMS (Environmental health safety management 

System) which is in accordance with OHSAS 18001:2007, ISO 1400:2015 

& ISO 45001:2018 

Salient features  

1. To determine the external and internal issues that affect the EHS performance 

of the organization; the issues could include the environmental conditions that 

may be affected by the organization or it may have the capability to affect the 

organization. 

2. To provide a mechanism to understand the needs and expectations of the 

workers and other interested parties and to decide which of those needs & 

  

3. To provide a framework by which the scope and boundaries of the EHSMS is 

of the interested  risk. 

   

 Condition or an act which may cause harm to health, safety and 

environment especially plant or a machinery or equipment as 

well as activities performed in project site and 

 Suggest suitable remedial action and facilitate implementation 

of corrective and preventive measures. 

Scope  

All workplaces including Stores, P&M workshop etc. 
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There was housing activity that was conducted on 16th may in which all the staff 

members from all the departments were present their main goal was to collect all 

the reinforcement materials and arrange all of them at a particular place also they 

were clearing all the waste materials from the site. 

There was a safety walk-down in site where one/two person from all the 

department was present they were inspecting all the safety things all around the 

construction area. 

There are 5 fire points in the site: 

1. Containers(office area) 

2. Labor colony 

3. Stores 

4. Form-work  

5. Pre- casting area 

3.1.6 SCAFFOLDING 

It is used as a temporary elevated flat form which is used to work at heights and it 

provides the workmen to access works to be done at heights. 

Parts of scaffolding :  

1. Sill board, Base plate  

2. standard post, Ledger (Runner) 

3. Barer 

4. Bracing 

5. Tie 

6. Working platform 

7. guard rails 

8. ladder 

Specifications 

 Thickness of base plate is 60mm 

 Dimension of base plate is 150mm 

 Standard Post outer dia is 48mm 

 Standard Post inner dia is 40mm 

 Standard Post wall thickness is 4mm 

 Height of top rails is 955-1015mm 

 Height of mid rails is 525mm 
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 Height if toe board us 100-150mm 

 Maximum gap in between top rail and mid rails is 470mm 

 Ladders side guard rails should be removable 

 The minimum load bearing capacity is 90Kg. 

Scaffolding Hazards  

1. Fall  

2. Collapse  

3. Housekeeping drive 

 

 

Fig 3.1.4 Scaffolding pictures 
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3.2 PLANNING DEPARTMENT 

responsible for Marinating, monitoring daily activities on the site starting from 

material quantity calculations from drawings to Keeping track of amount of bulk 

materials that are in coming and out-going to the site. This department is 

responsible for creating and managing client and sub-contractor billing .It keeps 

track of all the construction activities like it sets goals for completion of various 

components of the ongoing construction like grade slab construction, 1st floor slab 

etc. Planning department keeps track of whole cost control, item management of 

the site. It is responsible for keeping record of vendor codes that are assigned to 

various contractor unit goods 

3.2.1 VARIOUS ROLES OF PLANNING DEPARTMENT 

1. Contract Review and preparation of MSP schedules and 

draft ACE.  

2.  Plan for resources with inputs from site team leaders. 

3. Co-ordinate with cluster/HQ for arranging resources. 

4. Preparation of JCR,MIS and MPR 

5. Ensure timely updating of data in EIP. 

6. Arranging required information to customers as per 

contract.  

7. Synchronize the activities of all teams to achieve the 

schedule. 

Firstly we was told about tenders and contract 

 Tender is an invitation from the employer to the contractor to execute 

some work at specified cost in specified time. 

 The Employer floats the tender and the contractors who are interested in the 

offer, bid for the Tender (Tenders are of different types). 

 

which are technical bid and financial bid.  

 The Technical Bids will be evaluated in the presence of the representatives 

of intending bidders who will be able to clarify technical aspects of their 

bids, if any, required by the Technical Evaluation Team. 

  The financial bid is the bid price for a financial asset is the highest price 
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that the buyer is willing to pay for the financial asset. 

 After the evaluation, the employer decides to allot a certain contractor the 

tender and then the tender takes the form of a Contract once it is legalized 

and finalized both by the employer as well as the contractor. 

Some form of Contracts are:  

(1) Lump Sum contract 

(2) Cost plus a fixed percentage contract 

(3) Cost plus a fixed fee contract 

(4) Turnkey contract 

(5) Labour contract 

Secondly MPCS (Management Planning and Control System) 

 

1. Tendering System(T0-T10)  

2. Scheduling System(S0-S10)  

3. Monitoring System(M1-M3)  

4. Management Information System ( Flash Reports ROCE/EVA) 

Objectives of Scheduling System 

 To Plan Progress 

 To plan resource i.e. Manpower, Material & Machinery 

 To Budget Cost of construction 

 To Budget contribution objectives of Monitoring System 

 To monitor project status at regular interval 

 To initiate corrective actions wherever necessary Schedules under Scheduling 

System 

3.2.2 SCHEDULES UNDER SCHEDULING  

1. S0- Construction program : 

 It is a logical sequence of construction activites in the bar chart 

or PERT / CPM Network form. 

 Takes into the account the milestone events. 

 It is basis for other schedules (S1 to S10) 

 Forms the basis of Monthly / Weekly / Daily targets 

 Reviewed every month and updated considering corrective 

action. 
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2. S1-Schedule of invoicing: 

 Provides month wise quantities of major items of  work in line 

with S0 Giving details of corresponding invoicing.   

 

3. S2- Schedule of Milestone: 

 

defined by the client  

 

4. S3-Schedule of Plant & Machinery: 

 It gives us details of all the machinery items that are needed 

for the project with in timeline. It also helps in movement of 

P&M from on

month. 

 

5. S4-Schedule of Staff Requirement:  

 It is based on organization Structure of the Site. 

 

after compiling at region/HQ it helps in planning for additions/ 

release of tuff on overall basis. 

  

 

6. S5-Schedule of Labour requirement: 

 

a histogram is prepared for each grade of labour to know 

abnormally high peaks, requirement should be levelled for 

also reviewed and updated every month.  

 

7. S6-Schedule of Material Requirement: 

 It provides month wise quantities of materials required for 

the project and it is based on S0, it is required for 

Procurement Planning , it helps to maintain optimum stock 
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level; corresponding ACE provisions are included, 

materials to be procured by L&T and by clients/ Sub-

contractors are indicated separately.  

 

8. S7-Schedule of Specialized Agencies:  

 It lists out items of work to be done by specialist agencies 

(ie, those normally not done through direct labour) works 

like : waterproofing Insulation, False ceiling etc.  

 

9. S8-Schedule of  Direct cost and 

10. S9-Schedule of Indirect cost: 

 At the beginning of the project an estimate of Cost both 

direct and indirect cost is prepared., This cost estimated 

ACE), ACE forms the basis of Job Cost 

Report(JCR), cost schedules helps in cost monitoring of 

the project  

11. S10: Schedule of Liquidity  Forecast:  

 It defines cash gap which is the difference between (Cash 

inflow and outflow) 

Cash inflow Includes  

 Cumulative advance from clients  

 Progress payment (after recovery)  

 Release of retention by clients  

 

Cash Outflow includes  

 Remittance to site  

 Cash transaction by region /HQ (for site)  

 Less Bank Balance and less cash at site. 

 

Cash at site Monitoring System Reports 

 

M1 : monthly Progress Report:  
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It is a detailed report indicating the physical as well as financial 

updated every month. 

M2: Job Cost Report : 

It is a tool for monitoring actual cost vis-à-vis scheduled cost of : 

 Project as a whole 

 Major items of work 

 Provides information on cost at a given time 

 Provides estimated cot at end of the project 

 Helps in initiating corrective action in case of cost over-

run 

 Prepared and reviewed every month 

M3: Project Performance Report: 

 It is a flash report indicating status of performance parameter. 

 Forms the basis for region-wise MIS report. 

 Prepared and reviewed every month. 

Client billing 

 It is the inflow part of billing   

 

Subcontractor billing process  

 Firstly Sub-contractor screening is done  

 After screening  vendor code is allotted to sub-contractors.  

 Then work order is issued  

 After issuing of work order they come to site to start engaging them in 

the allotted works of their respective departments  

 At-last certification of measurement is done.  
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3.2.3 SUBCONTRACTOR BILLING CYCLE 

1. SITE Preparation & Submission of measurements is done by the 

site engineer which is done every 26th to 30th of every month. 

2. Planning Dept Checking of measurements, work order amendments 

and measurement updating is done in EIP Done ever 1st to 8th of 

the month. 

3. Admin & Accounts Deduction creations (PF/ESI/debit etc.) which is 

done every 2nd and 9th  of the month 

4. SSC Deduction approval Done every 3rd to 10th of every month. 

5. Planning Department Bill authorization or service allocation is done 

every 3rd to 10th of the month. 

6. SSC SJV Booking Every 4th to 11th of the month 

7. TFL/VCO Fund allocation is done every 5th to 15th of the month 

8. SSC Payment disbursement is done every 5th to 15th of the month 

9. Sub Contractor Submission of Pay Sheets/GST return Chillan 

and any other compliance documents is done every 20th to 25th of the 

month. 

3.2.4 GOODS AND SERVICE TAX (GST) 

According to contract document 12% GST will be charged on all items of works 

but if any changes are made in the GST Structure from time to time shall be 

effected.The contractor should produce a valid Sales Tax clearance certificate 

before payment of the final bill, otherwise payment to the contractor will be 

withheld. 
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Fig 3.2 Updating work of planning pictures
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3.3 QA&QC DEPARTMENT  

QA&QC - QUALITY ASSURANCE AND QUALITY CONTROL 

Quality 

Quality is the aptitude of an item or service to qualify for the intended need. 

Quality Management System (QMS) is quality management system is the way of 

defining how an organization can meet the requirements of its customers and other 

stakeholders affected by its work. 

Quality Assurance (QA) is Quality Assurance in construction activity relates to 

proper design, use of adequate materials and compounds to be supplied by the 

producers, proper workmanship in the execution of works by the contractor and 

ultimately proper care during the use of structure including timely maintenance and 

repair by the owner. 

Quality Control (QC) is Quality control means those actions that provide a 

means to actually measure and regulate the characteristics of an item or service to 

establish requirements. 

Project Quality Assurance Plan (PQAP) is It is prepared and formulated as a 

Management Summary of Quality related activities required to meet the terms of 

contract. It sets out and explains the management systems and procedures for 

carrying out the entire activities of the project. 

Project Quality Plan(PQP) is The CONTRACTOR declares to achieve standards of 

quality expected from them consistent with ISO 9001:2015 International Standard 

requirements and fulfill the needs and requirements of the Employer to their entire 

satisfaction in a reliable and safe way. 

Accordingly CONTRACTOR has established a Project Quality Plan to ensure that 

required standards are achieved, maintained and improved. Improvement is a 

continual activity and is the salient feature of the Quality Management System. 

Training needs shall be established and relevant training imparted to inculcate 

increased awareness among its employees to know and understand the requirements 

of the Quality Management System. 
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ISO 9001:2015 

ISO 9001 is a standard that sets out the requirements for a quality management 

system. It helps businesses and organizations to be more efficient and improve 

customer satisfaction. ISO 9001 is based on the idea of continual improvement. It 

omer 

and continually improve their processes in order to reach them. ISO 9001 is 

suitable for organizations of all types, sizes and sectors. 

Repair : The process of restoring a non-conforming condition such that the item 

conforms to the original specified requirements where such a repair or restoration is 

acceptable. 

Review 

representatives may verify records and or procedures and determine the 

acceptability of the same. 

Site Management : The team comprising of project in charge, planning manager , 

accounts & Administration in charge and the concerned department heads. 

Third Party inspection : A service provided by any recognized independent agency 

employed by the customer or by L&T to oversee inspections and tests for materials 

whenever required by the customer or his representatives. 

Witness point : A stage in the production cycle when a third party inspector, 

contractor or company representative witnesses any inspection and or test to 

determine the acceptability of an item for further processing. 

3.3.1 ROLES AND RESPONSIBILITIES 

QMS Coordinator Assist Project in charge in 

 Ensuring that the quality policy and quality objectives are established for 

the quality management system and are compatible with the context and 

strategic direction of the organization. 

 Ensuring the Integration of the quality management system 

requirements into the organization's business processes. 

 Ensure that the quality management system achieves its intended results. 

 Monitor conduct of internal audits as per schedule and product quality rating. 

 Conduct MRM s in an effective manner with focus on quality 

objectives and processes. 
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 Ensure that the quality management system achieves its intended results. 

 Report on effectiveness of QMS in MRM and ensure improved results. 

 Co-ordinate for timely disposal of non- conformity reports. QA-Head 

 Set up and monitor QA/QC activities at site 

 Identify material sources, and interface with QC engineer for tests 

 Plan and coordinate for conduct of Product Quality Ratings 

 Inspection and approval for incoming materials 

 Escalate quality issues to Project in charge 

  Preparation of project quality plans and takes approval from Site 

Management and concurrence Head- Quality (HQ) and/or Customer if 

contractually required 

  Ensure preparation and incorporation of all the Work Methods as 

required by the contract and corresponding Inspection & Test Plans and 

Formats 

 Assist Site Management in effective implementation of approved quality 

plans and QC procedures 

3.3.2 QC / MATERIAL ENGINEER 

 Identify material sources, and conduct maternal tests and ensure 

conformity with specifications & standards 

 Conduct Routine Tests on materials & workmanship as per QAP for 

conformance and maintain records 

 Identify, Calibrate and maintain Master List of Testing and Measuring 

Equipment 

 Statistical analysis for product quality material (cube, plants, etc.) 

All testing done in QA&QC lab is according to National Accreditation Board for 

Testing and Calibration Laboratories (NABL) 

  

According to IS 383 river sand is further classified into four gradation zones 

(i)Very coarse (ii)Coarse (iii) Fine (iv) Very fine. 

 concreting purpose. Silt 

content should be less than 5% it is measured by volumetric method. 

Brands of cement used in Site 
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 Penna Cement (OPC 53 Grade) 

 Ram co Cement (OPC 53 Grade) 

 Parasakthi Cement (OPC 53 Grade) 

Different types of Admixtures used 

 Eucl id 

 HC R4 

 Plas tol 3610V 

Grades of concrete used  

 M30 SCC  

 M30Normal  

 M30piling  

 M7.5 PCC 

For all works starting from piling, ground slab works different proportion of 

cement were tested with varying amount of Fly ash and admixtures and the most 

ideal case is selected for construction purpose 

Measuring equipment of the lab should have unique format number and records 

Ex: QSF/7.1.5/F01.RO 

the site. If any of the test results are found incorrect then L&T can raise complaint 

against the dealer in consumer forum. 

MTC received is reviewed by visual inspection (Dimension, thickness measurements) 

Material testing is done on weekly basis, after confirmatory results cement is sent 

to the site after QA&QC verifies it. 

Purchase of material is only done from certified vendors. 

Steel and other materials used should have tolerance within specified limit as per IS 

codes and other technical specifications. If quality engineer signature is not there 

payment will not be credited to the vendor. 
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   Fig 3.3.1 Concrete design mix details per m3 

In QA&QC Lab there are record files and record registers for each and every test 

they are conducting of incoming materials to the site like sand, cement, fly ash, 

admixtures, concrete etc. Which is monitored by Kumar Sir who is QA&QC in 

charge there are two lab assistance who are regularly doing lab tests on materials and 

maintaining register records and files. 

A pour card is made before any work like concreting; anti-termite treatment, 

reinforcement works etc. Pour card is a check list which is made to check each and 

every detail like for example in reinforcement works :Person has to check for BBS 

sufficient ; no of rebar dowels is checked ; reinforcement cleanliness is checked 

etc..like this for every work checklist is prepared and inspection is done by Quality 

officer to ensure safety and ensure no structural damage due to improper working 

etc. Only after certification on pour card the respective work is preceded. 
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3.3.3 BATCHING PLANT 

  

 

Fig 3.3.2 Inside Batching Plant           Fig3.3.3 Schwing MC170 Controlsystem 

(Control room)    software 

To start production enter order no then Customer code(L&T construction) then enter 

cement code & 

Grade concrete 

 

        Fig 3.3.4 Pannel board                      Fig3.3.5 Switch for turning on/off 
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They are recipe ingredients in the required amount to produce the desired mix. 

 

 

Fig3.3.6 Batching plant
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Batching Plant used in our site is CP30 type. It has production capacity of 30 m3/hr. 

Aggregate hopper: there are 4 sections, first contains 20mm particles, second 

contains 10mm particles , third contains river sand and fourth contains crusher 

sand. All are air tight containers so there is no lump formation. There is a skip 

bucket arrangement at bottom of the four containers. 

There is also a load sensor it senses the specified amount and automatically closes 

the gate when the specified amount is reached. 

Silo: This is used to store cement. 

Feeding hopper: The raw materials are fed into the feeding hopper and it is 

conveyed through the conveyor to the aggregate hopper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.3.7 Bloom placer pouring concrete 

 

3.3.4 VARIOUS IS CODES FOR TESTING MATERIALS 

Concrete testing : IS 516:1959  

Acceptance Criteria of concrete cube   : IRS CBC  clause 8.7.6 

Plain and RCC : IS 456  

Mixed design : IS 10262 

Testing of Fine and Coarse aggregate  : IS 286 

Testing Soil : IS 270 
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Specification of 53 grade : IS 12269 

Steel Reinforcement : IS 1786 and 800 

Ant terminates                 : IS 1363 

 

 

Table 3.3.1 Grade of Concrete 

 

3.3.5 TESTING EQUIPMENTS IN QUALITY LAB  

Material testing equipments : 

 PVC measuring jar 

 Brass sieve 

 GI sieve 

 Pycnometer 

 Flakiness gauge 

 Elongation gauge 

 Metal measuring cylinder 

 Core cutter 

 Sand pouring cylinder 

 Rapid moisture meter 

 Proctor mould 

 Aggregate Impact machine 
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 Test : Silt & Clay content             Test : Field test used          Test : Sieve analysis of 

                In Fine aggregrates             for the cohesion      Fine aggregate. 

Limits  : Silt & Clay content           less soil for finding      Limits :Retaing % should 

Should not exceed 5%       the dry density      not exceed 10% 

 

   

  Test   : Finding the             Test : Finding the Flakiness          Test : Finding of  

Specific gravity                   index of C.A         Bulk Density 

 of  C.A and F.A Limits : 15-20 %          of C.A 

Limits : C.A : 2.4  2.8 
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Test : Field density of             Test : Finding the moisture     Test: Finding the OMC 

  Soil by Core cutter  content of F.A                & MDD of  sand 

 

 

 

  

 

 

 

 

 

 

 

 

  Test: Impact value test       Test: Sieve analysis of          Test: Finding out 

Limits : Retaining weight of      Coarse aggregrate       the Elongation 

 Powder should not    

             more than 15% of 

             total weight. 

 

Concrete testing machine : 

 Concrete mould 

 Compression testing machine 

 Slump cone test 
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  Test : Finding out the     Test : Cube mould         Test : Slump cone 

  Compression strength     Area : 15 X 15 X 15 cm 

   of Concrete cube. 

 

Cement testing machine  

 Normal consistinacy 

 Intial and Final setting time 

 Fineness of cement 

 Soundness of cement 

 Cube vibrating machine 

 

 

   

Test : Cube vibrator  Test : Soundness of cement     Test : Vicat apparatus 
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Self compacting concrete  

 U Box 

 V- funnel 

 J Ring 

 Flow table 

 L-box 

   

 

 

 

 

 

 

 

 

 

               Test : U- Box   Test : L- Box 

               (Passing ability)    

 

 

 

 

 

 

 

 

       

                   Test : Flow table                           Test : V  Funnel  

         (Flowing ability)        (Filling ability) 

                    Limit : 600  800mm           Limit : within 8 sec funnel  

      Should be empty 
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Fig 3.3.8 Pictures of Quality lab 
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3.3.6 WATER -PROOFING INSPECTION 

To check waterproofing, they poured water on the terrace and at subsequent 

below level where water-leakage is to be monitored. They left it for 24-48 

hours to monitor water-proofing. 

we  talked to Ram Gopal Verma about water proofing measures taken and I learnt 

the following points: 

 Firstly whole surface is cleaned then by using chipping machine coving of 

surface is done 

 Then using chemical polymer coating which is applied two times. 

 Damp block 2K  a water proofing chemical) coating is applied 2 times.(In 

successive 4hr interval). 

 Bore Packing is done with help of GP-2 Chemical and cement mixture ,  

done two times to 

avoid water flow from outside. 

 V type cutting is done then 1mm coats is provided first then 2mm coat is 

provided second time. 

 Then plastering is done by making slopes 

 

Dampness on roof slab is one of the critical quality issues 

Dampness not only affects the life of the building but also creates unhygienic 

conditions of the important items of work in the construction of a building. It 

may cause deterioration to electrical fittings. It may result in softening and 

crumbling of plaster. It causes efflorescence which may ultimately result in 

disintegration of bricks, stones, tiles etc. 

Treatment: 

We can adopt anyone of the following methods for DPC(Damp proofing course): 

 Membrane damp proofing 

 Integral damp proofing 

 Surface treatment 

 Grunting 

 Cavity wall construction 
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Fig 3.3.9 Water Proofing pictures 
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3.3.7 REINFORCEMENT INSPECTION 

With the help of measuring tape we can check the distance between two reinforced 

bars. 

For Doors there were two reinforcement bars each side which were of 10mm 

dia(Total 4 nos) held vertically; For windows there were 2horizontal reinforced 

bars. 

Also there were 4 cross bars provided at all four corners (8mm dia) to prevent 

cracking. 

 Lap length should be  46xdia of the bar  

 Slab thickness here is100mm 

 Near staircase and elevator are wall thickness is 125mm 

 Hook length is10xdia 

 For staircase  

1. Raiser is 150mm 

2. Tread is 280 mm   

 Nose bars and main reinforcement bars are provided as reinforcements 

 Corridor width is 1800mm 

 Overlapped bars are alternatively provided at places where Bending 

moment is more to give them strength to resists moments are provide 

stability 

 Cover used is 50mm to prevent exposure. 

 Clear cover for outermost reinforcement : 

1. For walls and base slab of water tank : 25mm   

2. For cover slab 20mm 

 Dimensions of GI  Doors  

1. 0.9*1.2 m 

2. 0.75*2 m 

 Dimensions of windows and ventilators :  

1. Type 1       :  0.9*1.2m 

2. Type 2       :  0.9*0.65m  

3. Type 3        : 0.9*0.9m 

4. Ventilators : 0.6*0.45m 
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 Steel used              :   Fe 500 

 Dealers (Certified): TATA ; JINDAL 

 Unit weight of bars 

  2/162 mm 

 

 

 

Fig 3.3.10 Reinfotrcement inspection pictures 
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3.3.8 ANTI-TERMITE TREATMENT 

IS Code 6313-2 (2001) is followed for anti-termite measures that are taken in the 

building blocks. Chemicals like Talstar P, Cyper TC or Permethrin 36 % can be 

used. 

IS Code book specifies the rate and amount of chemicals to be used in various 

sections of the building: 

 B/W Plinth Beam and Shear wall    : 5L/m2 

 Nearby Plinth Beam and shear wall : 7.5L/m2 

 External Perimeter of building         : 7.5L/m2 

3.3.9 Stores 

This is the place where materials such as materials for 

 Electrical works 

 Plumbing works 

 Safety PPE equipment 

 Stationary items 

 Cutting and welding materials are available. 

Store is designed in such a way that there are rows for every department. There 

are separate racks that are given for under inspection and rejected materials. 

There are information board, particular department racks are mentioned which 

makes understanding things very easy. 

There is also a Signage board on which 

 Sample Signages for the gate passes 

 Other site engineers and in-charges signatures are given. 

 There is an emergency contact information mentioned in it. 

There is a tag system given so that they can have a code on it so that they can 

identify various products easily. 

They maintain a register entry for every item that is being issued to respective 

person on the site. 
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Fig 3.3.11 Stores pictures 
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 3.4 EXECUTION DEPARTMENT 

In this site MIVAN  AN ALUMINUM FORMWORKCONSTRUCTION 

TECHNIQUE is used .Here we have not used classical beams , columns masonry 

this system of formwork construction, cast  in  situ concrete wall and floor slabs 

cast monolithic provides the structural system in one continuous pour. Large room 

sized forms for walls and floors slabs are erected at site. 

These forms are made strong and sturdy, fabricated with accuracy and easy to 

handle. They afford large number of repetitions (around 250). The concrete is 

produced in RMC batching plants under strict quality control and convey it to site 

with transit mixers. Aluminum formwork is very cost effective for repetitive 

Buildings layouts and for above the plinth work, aluminum formwork panels can 

be designed for any condition/components of buildings such as bay windows, 

stairs , balconies and special architectural features. This system is very unique as 

all the components in a buildings, including slabs, beams, walls, columns, 

staircases, balconies and special window hood are of concrete and there is no need 

for block works or brick works. 

3.4.1 FORMWORK ASSEMBLY 

Once formwork reaches the site it is easily identifiable as all the panels received 

are well labeled all the panels are fitted according to the drawings. All the 

shuttering works begins at corners and then it proceeds till the end. 

 Wall assembly components  

One exterior corner , one interior soffit corner , one deck panel , wall ties one top 

and one interior panel. Rocker (It is a supporting component of wall. It is L-shaped 

panel having allotment holes for stub pin.), Kicker (It forms the wall face at the top 

of the panels and acts as a ledge to support.),Stub Pin(It helps in joining two wall 

panels). 

Deck Panel components  

-Shaped prop head .It supports deck and bears the load coming to 

the deck panel),Prop length(It depends on length of slab),Deck Mid(It holds 

concrete and supports middle portion of the beam),Soffit length(It provides support 

to the edge of the deck panels at their perimeter of the room),Deck beam 
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bar(Supports deck and beam). 

Some other components 

Internal Soffit corner, External soffit corner(It forms external corner between the 

components)External Corner (It forms external corner of the formwork 

system),Internal Corner (It connects two pieces of vertical formwork pieces at their 

exterior intersections). 

The panels are held in position by a simple pin and wedge system that passes 

through holes in the outside rib of each panel. The panels fit precisely, simply and 

securely and require no bracing is required .All the floors constructed per block can 

be constructed quickly and easily by unskilled labour with hammer being the only 

tool required. Once the panels have been numbered, measuring is not necessary. As 

the erection process is manually, tower cranes are not required. The result is a 

typical 4 to 5 day cycle for floor-to-floor construction. Firstly all the reinforcement 

steel bars are tied on whole level according to drawings then We do inner shuttering 

then outer shuttering is done after that concreting work is done .After 24 hours of 

concrete work we do de-shuttering. Here first walls shuttering work is done then 

slab shuttering is done. One of the principal technical features which enables this 

aped to be attained using a single set of formwork panel is the unique V shaped a 

 leaving the propping 

undisturbed. The deck panels can therefore be resumed immediately Pre-

Construction Activities. 

 

 

Fig 3.4.1 Formwork components 

 

Level Surveys: Level checking are made to maintain horizontal level check. 
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Setting out : Setting out of formwork is done 

Control/Correction of Deviation: Deviation or any correction are  carried out.  

Erect Formwork : Formwork is erected at the site. 

Erect Deck Formwork : Deck is erected for labours to work. 

After the above activities have been completed it is necessary to check the following. 

1. All formwork should be cleaned and coated with approved realize agent. 

2. Ensure wall formwork is erected to the setting out lines. 

3. Check all openings are of correct dimensions, not twist. 

4. Check all horizontal formwork (deck soffit, and beam soffit etc.) in level. 

5. Ensure deck and beam props are vertical and there is vertical movement 

in the prop lengths. 

6. Check wall ties, pins and wedges are all in position and secure. 

7. Any surplus material or items to be cleared from the area to be cast. 

8. Ensure working platform brackets are securely fastened to the concrete. 

3.4.2 ON CONCRETE ACTIVITIES  

At least two operatives should be on stand by during concreting for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the 

formwork being damaged. This  effected area will then required remedial work 

after striking of the formwork. 

Things to look carefully while concreting: 

1. Dislodging of pins / wedges due to vibration. 

2. Beam / deck props adjacent to drop areas slipping due to vibration. 

3. Ensure all bracing at special areas slipping due to vibration. 

4. Overspill of concrete at window opening etc. 

Post Concrete Activities 

 Strike Wall Form- It is required to strike down the wall form. 

 Strike Deck Form- The deck form is then removed. 

 Clean, Transport and stack formwork 

 Strike Kicker Formwork  The kicker are removed. 

 Strike wall  Mounted on a Working Platform the wall are fitted on next 

floor. 

 Erect Wall  Mount Working Platform and the wall is erected. Normally all 
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formwork can be struck after 12 hours. 

Cleaning  

All components should be cleaned with scrapers and wire brushes as soon as they 

are struck. Wire brush is to be used on side rails only. The longer cleaning is 

delayed, the more difficult the task will be. It is usually best to clean panels in the 

area where they are struck.    

Striking of all platforms takes around 10-15 hours 

Kickers are removed from one floor level and then they are erected for the next floor 

Concreting Activity  

During concreting process at least two supervisors should be there for checking 

pins, wedges and wall ties as the pour is in progress. Pins, wedges or wall ties 

missing could lead to a movement of the formwork and possibility of the 

formwork being damaged. This effected area will then required remedial work 

after striking of the formwork. 

Things to look carefully during the process: 

 Dislodging of pins / wedges due to vibration. 

 Beam / deck props adjacent to drop areas slipping due to vibration. 

 Ensure all bracing at special areas slipping due to vibration. 

 Overspill of concrete at window opening etc. 

Four Day process 

Day 1:  

Erection of vertical reinforcement bars and one side of the vertical formwork for 

the entire floor or a part of one floor. 

Day 2:  

The second activity involves erection of the second side of the vertical formwork and 

formwork for the floor. 

Day 3:  

Fixing reinforcement bars for floor slabs and casting of walls and slabs. 

Day 4:  

Removal of vertical form work panels after 24hours, leaving the props in place for 

7 days and floor slab formwork in place for 2.5 days. 
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3.4.3 MERITS AND DEMERITS OF MIVAN TECHNOLOGY  

 

Merits Demerits 

Seismic resistance Visible finishing lines 

Durable Less scope of modification / 

alterations 

Reduce construction time Requires uniform planning 

Reduce the requirement of skilled labour Can have contraction cracks 

Negligible labour intensive work  

Smooth finish  

Negligible maintenance require  

Limited wastage  

 

Table 3.4.1 Merits and Demerits of Mivan Technology 
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Fig 3.4.2 Mivan technology pictures 
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3.5 PLANT AND MACHINERY (P&M ) DEPARTMENT 

 

P&M department takes care of all the machines that are being used in the 

construction site like  

 Boom Placer 

 JCB 

 Tower Crain 

 Hydra 

 Passenger hoist 

 Miller 

 Tracing Mixer etc.  
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CHAPTER 4 

CONCLUSION 

 During the internship period at L&T Construction, we got the opportunity to 

know about the advanced technology of building constructions such as Mivan 

technology (Shear wall technology)and also we saw the challenges which a 

civil engineering have to face during construction such as following the 

Environment health and safety measures during construction, planning of 

work, fixing of framework, maintances of plant and machineries and quality of 

materials etc. 

 Besides theoretical knowledge during the course work, we gained good 

practical exposure during the period of inter-ship. 
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1. INTRODUCTION
 

SRI VIGNESWARA Constructions, started with a Vision of We will 

build the world of tomorrow on foundations of trust, passion and 

commitment. 

that Hyderabad is a developing city, the cost of land is very high. Population in this 

city is increasing rapidly. SRI VIGNESWARA Constructions constructing the 

project by G+5 with 4-blocks named as block A, B, C, and D. 

 Location of the Site 
 

The site is located in cyber hills colony, Gachibowli, Hyderabad, Telangana. 
 

  Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

   ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is 

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of 

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall, 

and kitchen and wash area. 
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 VIEW OF THE SITE 
 

 
 Figure 1.1
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 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

   READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps & Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete & slump. 

 

 S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 

 Table 2.1
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 
1703.2) 

 
540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 Sieve Analysis of Individual Coarse 
Aggregates 

 
Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 
Aggregates 

 
Separate Analysis Done 

16 Sp. Gravity of Combined Coarse 
Aggregates 

 
2.882 

17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 Estimated Water content for 50-75 mm 
Slump 

 
138 Lit. 

3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

Table 2.2 
 
 
 

 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction. 
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                           Figure 2.1 Steel Reinforcement 

TERMINOLOGY USED IN REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars 

prepared in advance before cutting and bending of rebar. This schedule contains all 

quantity of steel for total construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to 

avoid the bending of reinforcement we keep these Chairs. 



 

8 
 

 
 

Figure 2.2 Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to 

avoid bending in main reinforcement. Both ends should be hooked more than  

1350. 
 

 
Figure 2.3 Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and 

Shuttering. 

 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Figure 2.4 Covering Block 
 

FLY  ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F fly ash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves 

energy, reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly 

ash brick activity has been revolutionized in India. FaL-G technology (www.fal- 

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified 

the process by adding gypsum to fly ash+lime/cement, converting the calcium 

aluminates into calcium alumino-sulphates resulting in to achieve high early 

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient 

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G 

process has brought down the multi-million plant cost to a few lakhs, within the 

reach of micro units. This has facilitated proliferation of over 18000 units in the 

country as of 2016. 
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Figure 2.5 Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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3 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote- 

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer- 

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placing hoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks, 

and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Figure 3.1 Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 
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 Figure 3.2 Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. The application of vibration working with the force of 

gravity can often move materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be 

gripped mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of 

different sized particles. For example, sand, gravel, river rock and crushed rock, 

and other aggregates are often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations 

for roads, railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air 

and excess water are released and the concrete settles firmly in place in the 

formwork. Improper consolidation of concrete can cause product defects, 

compromise the concrete strength, and produce surface blemishes such as bug 

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the 

size of the handle of a baseball bat, with a hose or electrical cord attached to one 

end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the 

concrete forms. There are a wide variety of external concrete vibrators available 

and some vibrator manufacturers have bracket or clamp systems designed to fit the 

major brands of concrete forms. External concrete vibrators are available in 

hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to 

determine or demonstrate their ability to withstand vibration. Testing of this type is 

commonly done in the automotive, aerospace, and defense industries. These 

machines  are  capable  of  producing  three  different   types   of   vibration   

profile sine sweep, random vibration, and synthesized shock. In all three of these 

applications, the part under test will typically be instrumented with one or 
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more accelerometers to measure component response to the vibration input. A sine 

sweep vibration profile typically starts vibrating at low frequency and increases in 

frequency at a set rate (measured in hertz per second or hertz per minute). The 

vibratory amplitude as measured in gs may increase or decrease as well. A sine 

sweep will find resonant frequencies in the part. A random vibration profile will 

excite different frequencies along a spectrum at different times. Significant 

calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 

30 seconds up to several hours. It is intended to synthesize the effect of, for 

example, a car driving over rough terrain or a rocket taking off. A synthesized 

shock pulse is a short duration high level vibration calculated as a sum of many 

half-sine waves covering a range of frequencies. It is intended to simulate the 

effects of an impact or explosion. A shock pulse test typically lasts less than a 

second. Vibrating tables can also be used in the packaging process in material 

handling industries to shake or settle a container so it can hold more products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to 

induce vibration. Thanks to their high-energy output in one direction, linear 

vibrators are well-suited for wetter materials. When bin walls flex in and out as a 

result of the linear vibration, any material that may have stuck will be effectively 

dislodged. Non-impacting linear vibrators are more preferable because they tend to 

produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have 

eccentric weights attached to them. Most rotary vibrators produce a radial force 

output at a fixed frequency. The output can be adjusted by changing the unbalance 

of the eccentric weights. Although the devices are generally meant for dry 

materials, most industries prefer to use them in other areas due to  their  

ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the 

is crucial in ensuring vibration is properly transferred to the material via the hopper 

walls. It also helps disperse the vibration over a large area, which results in 

uniform flow of material. Compared to other equipment, the vibrators are the 

simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or 

materials, from food ingredients to pharmaceutical raw materials. Manufacturers 

will also provide wash down-capable models for sanitary applications, while other 

devices feature explosion-proof housing and intrinsically safe wiring for hazard- 

prone environments. 

 of 

industrial vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a 

wide array of vibrator technology is the key to finding the perfect equipment for 

your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 
 

Figure 3.3 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Figure 3.4 Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites. 
 

 
Figure 3.5 Tower hoist 
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4. TOOLS USED IN CONSTRUCTION  
BRICK TROWEL 
 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 
 

 
Figure 4.1 Trowel 

 
MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

then that wall is not fit we should make changes 

 windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 
 

 
Figure 4.2 Plumb Bob 

 
Types of plumb bob: 

 
There are really only a couple of different types of 

plumb-bob, both of which have evolved from the 

traditional "weight-on-a-string" type. Have a read 

below and get in the know. 
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Traditional plumb-bobs 

The traditional plumb-bob is a simple and effective 

tool. It consists of a long string tied to a weight, at the 

bottom of which is a point for accurate marking. It 

couldn't be simpler. 

 
 

Flat plumb-bobs 

With a typical plumb-bob, it can sometimes be 

difficult to mark its position accurately as their bodies 

are usually rounded, which often leaves the tip an inch 

or so from your work-surface. The flat plumb-bob has 

been specially designed to overcome this problem. 

Its flat face allows it to hang much closer to the 

surface of your work piece and it also has a central 

vertical slot which allows for precision marking. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element. 

Formworks can also be named based on the type of structural member 

construction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage 

with timber formwork is that it will warp, swell and shrink. Application of water 

impermeable cost to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both 

horizontally and vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired 

sequences without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be 

suitable for reuse. 

6. The formwork should be set accurately to the desired line and levels should 

have plane surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to 

the elements. 

9. It should rest on firm base. 
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Figure 4.3 Shutter Plates 
 

 
Types of Formwork (Shuttering) for Concrete Construction: 

Timber Formwork: 

Timber for formwork should satisfy the following requirement: 

It should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

 
4. free from loose knots 
 

 
Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

Table 4.1 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing and dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and 

their reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such 

surfaces need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 
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Figure 4.4 Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

Approximate setting time of various types of cements:  

 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs, 

Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of 

Aluminate Sulphate & finely grinded with cement and the small percentage of 

gypsum. It is used in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 

     Quantity of Concrete in 

 work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 
additional of 50m3 

 

                                             Table 5.1 
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BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ............ If it is less than 3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges. 
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed 

to open atmosphere. And where water is expected to fall (Rain water or water 

falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average 

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid 

over cc bed already laid or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the 

top surface to the required 

Smoothness, slopes and thread lining including cost of all material like cement, 

metal, sand and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked 

for the same level from the slab. The bricks are kept side by side with spacing not 

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 

together. The bricks should be at the same height and also in the straight line 

without any deviation. 
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8.STAIR CASE 
 

 

Figure 8.1 
Stairs are an essential part of many construction projects, from decks to 

made of just three main parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top 

baseboards onto which you step, and risers are placed perpendicularly under each 

into place. 
 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

area where the stairs begin, be sure to account for this gap in your 

measurement. 

 For example, if you are building stairs to go up to a deck, and you 

measure 3 feet (0.91 m) from the ground to the top of the deck, then 

this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the 

deck, however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the 

total number of steps on your stairs. The typical rise per step is about 7 

inches (17.8 cm), but you'll probably use a slightly different height for the 

actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 

inches to get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise 

height. Finding the actual rise per step will ensure that your steps are all 

same height, no matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step 
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will rise 7 and 5/16 inches. 
 

Figure 8.2 Staircase 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 

After lowering the bricks the cement bed is laid and cement water is poured to 

make the surface soft and get good appearance. 

Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand 

mixed with water. If this is not done there may be a loose appearance in the stone 

and it may leave the wall. 
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10.Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or 

cement particles and other contaminants. No putty is mixed with water in required 

ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 

without any ups & downs. Then the second coat of putty is applied. After this coat 

is dry primer is applied to cover any other ups & downs. Now, paint is applied 

2coats to get a greater appearance. The thickness of putty is not greater than 2- 

5mm. If any cracks then putty is not applied there. 
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Sump Tank: The reinforcement of the sump tank is as below 

 

 
 

 

Figure 10.1 
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                                             11. CONCLUSION 
 
 
 
In the present study of internship program, we learn about the construction activities of 
multistoried building. 
 

 The knowledge about site work is gained from the observations. These 
observations made the comparison between practical and theoretical estimations. 
 

 The material usage is noticed as per the schedule and division of various works. 
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ABSTRACT 

 

                As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering College, underwent an 

industrial training at the R.V.S GROUP OF PRIVATE LIMITED-GUNADALA, 

VIJAYAWADA for four weeks during the months May 2019 - June 2019. The reports 

consist of brief study and description of materials, equipments and procedures used at the site 

for construction. 

              The construction of mat foundation is seen practically in the site which involves a lot 

of technicality in construction. The equipment used and the process of construction is too 

long and time taking and requires skilled supervision. 

        Mat foundations, in general are reinforced concrete slabs to support and transfer 

structural load to the underlying soil, and are well suited to reduce differential settlement.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 
 

 

ACKNOWLEDGEMENT 

 

                With profound sense of gratitude I sincerely thank Mr.A.V.Phani Manoj, Assistant 

Professor, for his support and suggestions.  

I would like to thank Mr.Sai Krishna and Mr.S.Sai Charan, Department Internship 

Coordinators for his support and advices to get and complete internship program. 

 I feel elated to extend our gratitude to Dr. P. Kodanda Rama Rao Head of Civil 

Engineering Department, for his encouragement all the way during the internship. 

I would like to take this opportunity to express our profound sense of gratitude to our 

Principal Dr. P. Ravindra Babu for providing me all the required facilities. 

I also express our sincere gratitude to Dr.S.R.K.Reddy, Advisor to the 

Management and Professor in Civil Engineering Department, Gudlavalleru Engineering 

College for his valuable suggestions. 

I would like to thank R.V.S GROUP OF PRIVATE LIMITED-

GUNADALA,VIJAYAWADA for giving me the opportunity to do an internship within the 

organization. I also thank the people who helped me to gain knowledge during the training. 

Finally, we would like to thank one and all who directly or indirectly helped us in the 
completion of this internship. 

 

 

 

                                                                                  K. Ramanjaneya Goud (17485A0141) 

 

 

 

 

 

 

 



v 
 

 

LIST OF FIGURES 

 

Figures                                                                        page No  

Figure 1.1: Superstructure and Substructure in a Building    1   

Figure 1.2: Isolated footing        3 

Figure 1.3: Combined Footing        3 

Figure 1.4: Raft or Mat footing        4 

Figure 1.5: Pile Footing         5 

Figure1.6: Well foundation        6 

Figure 2.1: Flat plat mat foundation       8 

Figure 2.2: Plate thickened under column      8 

Figure 2.3: Rigid frame mat foundation      9 

Figure 3.1: construction steps of a mat foundation     10 

Figure 3.2: Excavation process        11 

Figure 3.3: Placing of CC blocks       12 

Figure 3.4: Reinforcement        12 

Figure 3.5: Formwork         13 

Figure 3.6: Vibrating of conarete       14 

Figure 3.7: Levalling of concrete surface      14 

Figure 3.8 : Curing          15 

 

 



vi 
 

ABOUT COMPANY 

 

Company Name: R.V.S GROUP OF PRIVATE LIMITED 

Managing director: 

 

         The company has lot of experience in real estate about 19 years. R.V.S has 

constructed a number of gated communities in Hyderabad and Vijayawada etc. 

The company has its name in quality construction and meeting luxuries of the 

people. The company offers the internship programs for the students of both 

diploma and graduated students to enhance their exposure. This promotes the 

individuals application of theoretical subject in site which is necessary for every 

civil engineer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 
 

1. INTRODUCTION 

1.1 General 

       The term structure refers to anything that is constructed or built from 
different interrelated parts with a fixed location on the ground, but the term 
structure can also be used to refer to anybody of connected parts that is 
designed to bear loads, even if it is not intended to be occupied by people. 

           Any structure is generally considered to have two main portions: 

 Sub-structure 
 Super-structure 

 

1.1.1 Sub structure 

          The substructure of a building transfers the load of the building to the 
ground and isolates it horizontally from the ground. This includes foundations 
and basement retaining walls. 

1.1.2 Super structure 

         The superstructure is the portion of a building which is constructed above 
the ground level and it serves the purpose of stru
columns, beams, slab upwards including all finishes, door and window 
schedules, flooring, roofing, lintels, and parapets. 

 
Figure 1.1: Superstructure and Substructure in a Building 
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1.2 Foundation 

         A foundation is that part of a structure which transmits the weight of the 
structure to the ground.  A foundation is required for distributing the loads of 
the superstructure on a large area. 

           The main abject of the foundation to a structure is to distribute the load 
to the soil in such a way that the maximum pressure on the soil does not exceed 
its permissible bearing value, and at the same time the settlement is within the 
permissible limits. 

 

1.3 Types of foundations  

         Foundations may be broadly classified into two categories: 

 Shallow foundation 
 Deep foundation 

 

1.3.1 Shallow foundation 

       A shallow foundation transmits the loads to the strata at a shallow depth. 

According to Terzaghi, a foundation is shallow if its depth is equal to or less 
than its width. 

Types of shallow foundations: 

 Isolated footings 

 Combined  footings  

 Mat and raft foundation 

 

1.3.1.1 Isolated footings 

                    Footings which are provided under each column independently are called as 

isolated footings. They are usually square, rectangular or circular in section. Footing is laid 

on PCC Before laying PCC termite control is done to restrict the termites to damage the 

footings. These kind of footing are provided where the oil bearing capacity is generally high. 

Isolated footings comprise of a thick slab which may be flat or stepped or sloped. 
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Figure 1.2: Isolated footing 

 

1.3.1.2 Combined footing 

A footing which has more than one column is called as combined footing .This kind of 

footing is adopted when there is a limited space. Due to lack of space we cannot cast 

individual footing, Therefore footings are combined in one footing. 

 

Figure 1.3: Combined Footing 
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1.3.1.3 Raft or Mat footing 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned this footing is in shallow foundation .So in 

order to spread the load over large area with less depth then we have to increase the footing 

area. If we increase footing area, the footings are overlapped each other instead of providing 

each footing on each column all columns are placed in common footing. A raft footing is a 

solid reinforced concrete slab covering entire area beneath the structure and supporting all the 

columns. Such foundation due to its own rigidity minimizes differential settlements. It is 

provided in a place like seashore area, coastal area where the water table is very high and soil 

bearing capacity is very weak. 

 

 

                                           Figure 1.4 : Raft or Mat footing 
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1.3.2 Deep foundation 

         A deep foundation is a type of foundation that transfers building loads at 
considerable depth below the ground surface. According to Terzaghi, a 
foundation is deep if its depth is greater than its width. 

Types of deep foundations: 

 Pile foundation 
 Well foundation 

 

1.3.2.1 pile foundation 

         A pile is a long vertical load transferring member composed of either 

timber, steel or concrete. In pile foundations, a number of piles are driven in the 

base of the structure. 

They are constructed where excessive settlement is to be eliminated and where 

the load is to be transferred through soft soil stratum, where the Soil bearing 

capacity is sufficient. These types of footings are provided when the Soil 

bearing capacity of soil is very weak and the ground water table (level) is high. 

These types of the footings are generally designed on sea shore areas, bridges, 

etc. 

 

Figure 1.5: Pile Footing 
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1.3.2.2 Well foundation 

           Well foundation is a box of timber, metal, reinforced concrete or 

masonry which open both at the top and bottom, and is used for building for 

building and bridge foundations. Well foundation is preferable to pile 

foundation when foundation has to resist large lateral forces. The construction 

principles of well foundation are similar to the conventional wells sunk for 

underground water. 

 

Figure1.6: Well foundation 
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2. MAT FOUNDATION 

 

         A raft foundation, also called a mat foundation, is essentially a continuous 
slab resting on the soil that extends over the entire footprint of the building, 
thereby supporting the building and transferring its weight to the ground.  

         A raft foundation is often used when the soil is weak, as it distributes the 
weight of the building over the entire area of the building, and not over smaller 
zones (like individual footings) or at individual points (like pile foundations). 
This reduces the stress on the soil. 

         A raft foundation is also very good for basements. Foundations are 
created by excavating soil in order to find strong, compact, undisturbed natural 
soil that is at least a few feet below ground level. This soil is much stronger 
than the loose soil at the surface. If we construct a raft foundation at say 10 
feet below ground, and build concrete walls around the periphery, this makes 
an excellent basement. Therefore, an engineer designing a building with a 
basement will tend to choose a raft foundation over other types of 
foundations. 

 

2.1 Why mat foundation is used: 

 Bearing capacity of the soil is weak and not capable to transfer the load 
of the building to the ground. 

 A column is placed near to the property line and walls are so close that 
individual footing would overlap. 

 When a spread footing columns can cover up to 50% of the foundation 
area. 

 

2.2 Types of mat foundations   

 Flat plate mat 
   A flat plate mat is used for fairly small and uniform column spacing and 
relatively light loads. A flat plate type of mat is suitable when the soil is 
not too compressible. 
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Figure 2.1: Flat plat mat foundation 

 
 
 

 Plate Thickened under Columns: 
For columns subjected to very heavy loads usually the flat plate is 

thickened under columns to guard against diagonal shear and negative 
moments. 

 
Figure 2.2: Plate thickened under column 
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 Rigid Frame Mat: 

This type of mat is used when columns carry extremely heavy loads. In 
such design, basement walls act as ribs or deep beam. When the depth of 
beam exceeds 90 cm in simple beam and slab mat, a rigid frame mat is 
referred. 

 
Figure 2.3: Rigid frame mat foundation 

 

2.3 Advantages of mat foundation 

 Mat foundation can be provided where the shallow foundation is 
necessary but soil condition is poor. 

 It resists differential settlement.   
 Mat foundation itself can be considered as a floor slab. So it reduces the 

cost of constructing floor slab. 
 Distribute loads over a larger area. 

2.4 Disadvantages of mat foundation 

 Sometimes, mat foundations need heavy reinforcement in certain areas, 
which can add up to the price of the manufacture. 

 The edges of the mat foundation, if not properly take care of, may erode 
with time. However, when maintained well, these edges can last as long 
as the building it supports. 

 Sometimes, the design can become very complex and thus, requires really 
skilful and experienced engineers as well as workers. This can be a 
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3. CONSTRUCTION ACTIVITIES IN MAT FOUNDATION 

3.1 GENERAL 

              The below figure shows the steps involved on mat foundation. 

 

Figure 3.1: construction steps of a mat foundation 

 

3.2 PLAN OR MAPPING 

         Plans are a set of drawings or two-dimensional diagrams used to describe 
a place or object, or to communicate building or fabrication instructions. 
Usually plans are drawn or printed on paper, but they can take the form of a 
digital file. 

3.3 LEVELING 

            Leveling is a process of determining the height of one level relative 
another. It is used in surveying to establish the elevation of a point relative to a 
datum. 
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3.4 EXCAVATION 

      Excavation will be understood as the process of excavating and removing 
volumes of earth or other materials for the conformation of spaces where 
foundations, water tanks, concrete, masonry and sections corresponding to 
hydraulic or sanitary systems will be housed according to project plans. 

 

 

Figure 3.2: Excavation process 

 

3.5 DAMP PROOF COURSE 

         Damp proofing in construction is a type of moisture control applied to 
building walls and floors to prevent moisture from passing into the interior 
spaces. 

 

3.6 PLACING OF CC BLOCKS 

     Blocks are provided to maintain clear cover at the bottom and to   
protective cover for rebar through concreting. 
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Figure 3.3: Placing of CC blocks 

 

3.7 PLACING OF REINFORCEMENT 

            The reinforcing system in the mat can be quite substantial, with 
heavy reinforcing bar mats in the bottom, top, or locations within the mat 
depth and also provided Chair is placed to hold the top mesh at desired 
height. 

            Generally our visiting construction site used 12mm diameter size 
of reinforcement both main and distribution bars. 

 

Figure 3.4: Reinforcement 
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3.8 FORM WORK 

              Form work is the term used for temporary timber, plywood, metal or 

other materials used to provide support to wet concrete mix till it gets strength 

for self supports to horizontal, vertical and inclined surfaces or also provides 

support to cast concrete according to required shape and size. The form work 

also produces desired finish concrete surface. 

 

 

Figure 3.5: Formwork 

 

3.9 CONCRETING 

          Placing of concrete is done using termite pipes to avoid the segregation 

of concrete. 
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3.10 VIBRATING  

          To remove the voids from concrete mix then vibrating process is done 

generally mechanical vibratos are used. 

 

Figure 3.6: Vibrating of conarete 

3.11 LEVELLING 

             After completion of vibrating process then ensures level surface and 
Provides smooth finishes of concrete surface. 

 

Figure 3.7: Levalling of concrete surface 

3.12 CURING 

          Curing is the process in which the concrete is protected from loss of 
moisture and kept within a reasonable temperature range. The result of this 
process is increased strength and decreased permeability. Curing is also a key 
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player in mitigating cracks in the concrete, which severely impacts durability 
and immersed in water continuously for 28 days to obtain ultimate strength. 

 

Figure 3.8 : Curing 

 

            

 

 

 

      

 

      

 
 

 

 

 

 



16 
 

CONCLUSION 

 

 The principal objective of this Presentation is to learn about Mat 
Foundation practically with structural view.  

 Besides Mat Foundation we were able to learn other parts of a 
construction. 

 Safety measures that are to be followed while working in site. 
 We are familiarized with various machinery used in the construction 
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1. INTRODUCTION
 

SRI VIGNESWARA Constructions, started with a Vision of We will 

build the world of tomorrow on foundations of trust, passion and 

commitment. 

that Hyderabad is a developing city, the cost of land is very high. Population in this 

city is increasing rapidly. SRI VIGNESWARA Constructions constructing the 

project by G+5 with 4-blocks named as block A, B, C, and D. 

Location of the Site 
 

The site is located in cyber hills colony, Gachibowli, Hyderabad, Telangana. 
 

  Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

   ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is 

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of 

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall, 

and kitchen and wash area. 
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 VIEW OF THE SITE 
 

 
 Figure 1.1
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 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

  READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps & Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete & slump. 

 

 S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 

 Table 2.1
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 
Maximum Cement Content (MORT&H Cl. 

1703.2) 
 

540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 
Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 
Sieve Analysis of Combined Coarse 

Aggregates 
 

Separate Analysis Done 

16 
Sp. Gravity of Combined Coarse 

Aggregates 
 

2.882 
17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 
Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 
3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

Table 2.2 
 
 
 

REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction. 
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                           Figure 2.1 Steel Reinforcement 

TERMINOLOGY USED IN REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars 

prepared in advance before cutting and bending of rebar. This schedule contains all 

quantity of steel for total construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to 

avoid the bending of reinforcement we keep these Chairs. 



 

8 
 

 
 

Figure 2.2 Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to 

avoid bending in main reinforcement. Both ends should be hooked more than  

1350. 
 

 
Figure 2.3 Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and 

Shuttering. 
 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Figure 2.4 Covering Block 
 

FLY  ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F fly ash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves 

energy, reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly 

ash brick activity has been revolutionized in India. FaL-G technology (www.fal- 

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified 

the process by adding gypsum to fly ash+lime/cement, converting the calcium 

aluminates into calcium alumino-sulphates resulting in to achieve high early 

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient 

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G 

process has brought down the multi-million plant cost to a few lakhs, within the 

reach of micro units. This has facilitated proliferation of over 18000 units in the 

country as of 2016. 
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Figure 2.5 Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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3 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote- 

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer- 

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placing hoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks, 

and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Figure 3.1 Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 
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 Figure 3.2 Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. The application of vibration working with the force of 

gravity can often move materials through a process more effectively than other 



 

15 
 

methods. Vibration is often used to position small components so that they can be 

gripped mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of 

different sized particles. For example, sand, gravel, river rock and crushed rock, 

and other aggregates are often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations 

for roads, railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air 

and excess water are released and the concrete settles firmly in place in the 

formwork. Improper consolidation of concrete can cause product defects, 

compromise the concrete strength, and produce surface blemishes such as bug 

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the 

size of the handle of a baseball bat, with a hose or electrical cord attached to one 

end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the 

concrete forms. There are a wide variety of external concrete vibrators available 

and some vibrator manufacturers have bracket or clamp systems designed to fit the 

major brands of concrete forms. External concrete vibrators are available in 

hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to 

determine or demonstrate their ability to withstand vibration. Testing of this type is 

commonly done in the automotive, aerospace, and defense industries. These 

machines  are  capable  of  producing  three  different   types   of   vibration   

profile sine sweep, random vibration, and synthesized shock. In all three of these 

applications, the part under test will typically be instrumented with one or 
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more accelerometers to measure component response to the vibration input. A sine 

sweep vibration profile typically starts vibrating at low frequency and increases in 

frequency at a set rate (measured in hertz per second or hertz per minute). The 

vibratory amplitude as measured in gs may increase or decrease as well. A sine 

sweep will find resonant frequencies in the part. A random vibration profile will 

excite different frequencies along a spectrum at different times. Significant 

calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 

30 seconds up to several hours. It is intended to synthesize the effect of, for 

example, a car driving over rough terrain or a rocket taking off. A synthesized 

shock pulse is a short duration high level vibration calculated as a sum of many 

half-sine waves covering a range of frequencies. It is intended to simulate the 

effects of an impact or explosion. A shock pulse test typically lasts less than a 

second. Vibrating tables can also be used in the packaging process in material 

handling industries to shake or settle a container so it can hold more products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to 

induce vibration. Thanks to their high-energy output in one direction, linear 

vibrators are well-suited for wetter materials. When bin walls flex in and out as a 

result of the linear vibration, any material that may have stuck will be effectively 

dislodged. Non-impacting linear vibrators are more preferable because they tend to 

produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have 

eccentric weights attached to them. Most rotary vibrators produce a radial force 

output at a fixed frequency. The output can be adjusted by changing the unbalance 

of the eccentric weights. Although the devices are generally meant for dry 

materials, most industries prefer to use them in other areas due to  their  

ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the 

tors, proper mounting 

is crucial in ensuring vibration is properly transferred to the material via the hopper 

walls. It also helps disperse the vibration over a large area, which results in 

uniform flow of material. Compared to other equipment, the vibrators are the 

simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or 

f 

materials, from food ingredients to pharmaceutical raw materials. Manufacturers 

will also provide wash down-capable models for sanitary applications, while other 

devices feature explosion-proof housing and intrinsically safe wiring for hazard- 

prone environments. 

industrial vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a 

wide array of vibrator technology is the key to finding the perfect equipment for 

your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 
 

Figure 3.3 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Figure 3.4 Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites. 
 

 
Figure 3.5 Tower hoist 
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4. TOOLS USED IN CONSTRUCTION  
BRICK TROWEL 
 

This is the most heavily worked item in 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 
 

 
Figure 4.1 Trowel 

 
MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

 windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 
 

 
Figure 4.2 Plumb Bob 

 
Types of plumb bob: 

 
There are really only a couple of different types of 

plumb-bob, both of which have evolved from the 

traditional "weight-on-a-string" type. Have a read 

below and get in the know. 
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Traditional plumb-bobs 

The traditional plumb-bob is a simple and effective 

tool. It consists of a long string tied to a weight, at the 

bottom of which is a point for accurate marking. It 

couldn't be simpler. 

 
 

Flat plumb-bobs 

With a typical plumb-bob, it can sometimes be 

difficult to mark its position accurately as their bodies 

are usually rounded, which often leaves the tip an inch 

or so from your work-surface. The flat plumb-bob has 

been specially designed to overcome this problem. 

Its flat face allows it to hang much closer to the 

surface of your work piece and it also has a central 

vertical slot which allows for precision marking. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element. 

Formworks can also be named based on the type of structural member 

construction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage 

with timber formwork is that it will warp, swell and shrink. Application of water 

impermeable cost to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both 

horizontally and vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired 

sequences without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be 

suitable for reuse. 

6. The formwork should be set accurately to the desired line and levels should 

have plane surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to 

the elements. 

9. It should rest on firm base. 
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Figure 4.3 Shutter Plates 
 

 
Types of Formwork (Shuttering) for Concrete Construction: 

Timber Formwork: 

Timber for formwork should satisfy the following requirement: 

It should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

 
4. free from loose knots 
 

 
Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

Table 4.1 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing and dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and 

their reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such 

surfaces need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 
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Figure 4.4 Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

Approximate setting time of various types of cements:  

 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs, 

Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of 

Aluminate Sulphate & finely grinded with cement and the small percentage of 

gypsum. It is used in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 
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Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

Table 5.1 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ............ If it is less than 3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges.
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed 

to open atmosphere. And where water is expected to fall (Rain water or water 

falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average 

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid 

over cc bed already laid or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the 

top surface to the required 

Smoothness, slopes and thread lining including cost of all material like cement, 

metal, sand and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked 

for the same level from the slab. The bricks are kept side by side with spacing not 

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 

together. The bricks should be at the same height and also in the straight line 

without any deviation. 
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8.STAIR CASE 
 

 

Figure 8.1 
Stairs are an essential part of many construction projects, from decks to 

made of just three main parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top 

baseboards onto which you step, and risers are placed perpendicularly under each 

into place. 
 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

area where the stairs begin, be sure to account for this gap in your 

measurement. 

 For example, if you are building stairs to go up to a deck, and you 

measure 3 feet (0.91 m) from the ground to the top of the deck, then 

this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the 

deck, however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the 

total number of steps on your stairs. The typical rise per step is about 7 

inches (17.8 cm), but you'll probably use a slightly different height for the 

actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 

inches to get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise 

height. Finding the actual rise per step will ensure that your steps are all 

same height, no matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step 
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Will rise 7 and 5/16 inches. 
 

Figure 8.2 Staircase 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 

After lowering the bricks the cement bed is laid and cement water is poured to 

make the surface soft and get good appearance. 
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Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand 

mixed with water. If this is not done there may be a loose appearance in the stone 

and it may leave the wall. 

 

Figure 8.3 Scudding 
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9.Painting & 10.Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or 

cement particles and other contaminants. No putty is mixed with water in required 

ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 

without any ups & downs. Then the second coat of putty is applied. After this coat 

is dry primer is applied to cover any other ups & downs. Now, paint is applied 

2coats to get a greater appearance. The thickness of putty is not greater than 2- 

5mm. If any cracks then putty is not applied there. 
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Sump Tank: The reinforcement of the sump tank is as below 
 

 
 

 

Figure 10.1 
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11. CONCLUSION 
 
 
 
In the present study of internship program, we learn about the construction activities of 
multistoried building. 
 

 The knowledge about site work is gained from the observations. These 
observations made the comparison between practical and theoretical estimations. 
 

 The material usage is noticed as per the schedule and division of various works. 
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1. INTRODUCTION
 

SRI VIGNESWARA Constructions, started with a Vision of We will 

build the world of tomorrow on foundations of trust, passion and 

commitment

that Hyderabad is a developing city, the cost of land is very high. Population in this 

city is increasing rapidly. SRI VIGNESWARA Constructions constructing the 

project by G+5 with 4-blocks named as block A, B, C, and D. 

Location of the Site 
 

The site is located in cyber hills colony, Gachibowli, Hyderabad, Telangana. 
 

  Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

   ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is 

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of 

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall, 

and kitchen and wash area. 
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 VIEW OF THE SITE 

 
 

 Figure 1.1
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 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

  READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps & Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete & slump. 

 

 S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 

 Table 2.1
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 
Maximum Cement Content (MORT&H Cl. 

1703.2) 
 

540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 
Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 
Sieve Analysis of Combined Coarse 

Aggregates 
 

Separate Analysis Done 

16 
Sp. Gravity of Combined Coarse 

Aggregates 
 

2.882 
17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 
Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 
3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

Table 2.2 
 
 
 

REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction. 
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                           Figure 2.1 Steel Reinforcement 

TERMINOLOGY USED IN REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars 

prepared in advance before cutting and bending of rebar. This schedule contains all 

quantity of steel for total construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to 

avoid the bending of reinforcement we keep these Chairs. 
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Figure 2.2 Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to 

avoid bending in main reinforcement. Both ends should be hooked more than  

1350. 
 

 
Figure 2.3 Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and 

Shuttering. 
 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Figure 2.4 Covering Block 
 

FLY  ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F fly ash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves 

energy, reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly 

ash brick activity has been revolutionized in India. FaL-G technology (www.fal- 

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified 

the process by adding gypsum to fly ash+lime/cement, converting the calcium 

aluminates into calcium alumino-sulphates resulting in to achieve high early 

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient 

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G 

process has brought down the multi-million plant cost to a few lakhs, within the 

reach of micro units. This has facilitated proliferation of over 18000 units in the 

country as of 2016. 
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Figure 2.5 Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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3 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote- 

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer- 

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placing hoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks, 

and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Figure 3.1 Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 
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 Figure 3.2 Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. The application of vibration working with the force of 

gravity can often move materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be 

gripped mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of 

different sized particles. For example, sand, gravel, river rock and crushed rock, 

and other aggregates are often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations 

for roads, railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air 

and excess water are released and the concrete settles firmly in place in the 

formwork. Improper consolidation of concrete can cause product defects, 

compromise the concrete strength, and produce surface blemishes such as bug 

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the 

size of the handle of a baseball bat, with a hose or electrical cord attached to one 

end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the 

concrete forms. There are a wide variety of external concrete vibrators available 

and some vibrator manufacturers have bracket or clamp systems designed to fit the 

major brands of concrete forms. External concrete vibrators are available in 

hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to 

determine or demonstrate their ability to withstand vibration. Testing of this type is 

commonly done in the automotive, aerospace, and defense industries. These 

machines  are  capable  of  producing  three  different   types   of   vibration   

profile sine sweep, random vibration, and synthesized shock. In all three of these 

applications, the part under test will typically be instrumented with one or 
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more accelerometers to measure component response to the vibration input. A sine 

sweep vibration profile typically starts vibrating at low frequency and increases in 

frequency at a set rate (measured in hertz per second or hertz per minute). The 

vibratory amplitude as measured in gs may increase or decrease as well. A sine 

sweep will find resonant frequencies in the part. A random vibration profile will 

excite different frequencies along a spectrum at different times. Significant 

calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 

30 seconds up to several hours. It is intended to synthesize the effect of, for 

example, a car driving over rough terrain or a rocket taking off. A synthesized 

shock pulse is a short duration high level vibration calculated as a sum of many 

half-sine waves covering a range of frequencies. It is intended to simulate the 

effects of an impact or explosion. A shock pulse test typically lasts less than a 

second. Vibrating tables can also be used in the packaging process in material 

handling industries to shake or settle a container so it can hold more products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to 

induce vibration. Thanks to their high-energy output in one direction, linear 

vibrators are well-suited for wetter materials. When bin walls flex in and out as a 

result of the linear vibration, any material that may have stuck will be effectively 

dislodged. Non-impacting linear vibrators are more preferable because they tend to 

produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have 

eccentric weights attached to them. Most rotary vibrators produce a radial force 

output at a fixed frequency. The output can be adjusted by changing the unbalance 

of the eccentric weights. Although the devices are generally meant for dry 

materials, most industries prefer to use them in other areas due to  their  

ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the 

is crucial in ensuring vibration is properly transferred to the material via the hopper 

walls. It also helps disperse the vibration over a large area, which results in 

uniform flow of material. Compared to other equipment, the vibrators are the 

simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or 

materials, from food ingredients to pharmaceutical raw materials. Manufacturers 

will also provide wash down-capable models for sanitary applications, while other 

devices feature explosion-proof housing and intrinsically safe wiring for hazard- 

prone environments. 

industrial vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a 

wide array of vibrator technology is the key to finding the perfect equipment for 

your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 
 

Figure 3.3 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Figure 3.4 Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites. 
 

 
Figure 3.5 Tower hoist 
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4. TOOLS USED IN CONSTRUCTION  
BRICK TROWEL 
 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 
 

 
Figure 4.1 Trowel 

 
MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

then that wall is not fit we should make changes Usually 

 windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 
 

 
Figure 4.2 Plumb Bob 

 
Types of plumb bob: 

 
There are really only a couple of different types of 

plumb-bob, both of which have evolved from the 

traditional "weight-on-a-string" type. Have a read 

below and get in the know. 
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Traditional plumb-bobs 

The traditional plumb-bob is a simple and effective 

tool. It consists of a long string tied to a weight, at the 

bottom of which is a point for accurate marking. It 

couldn't be simpler. 

 
 

Flat plumb-bobs 

With a typical plumb-bob, it can sometimes be 

difficult to mark its position accurately as their bodies 

are usually rounded, which often leaves the tip an inch 

or so from your work-surface. The flat plumb-bob has 

been specially designed to overcome this problem. 

Its flat face allows it to hang much closer to the 

surface of your work piece and it also has a central 

vertical slot which allows for precision marking. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element. 

Formworks can also be named based on the type of structural member 

construction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage 

with timber formwork is that it will warp, swell and shrink. Application of water 

impermeable cost to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both 

horizontally and vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired 

sequences without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be 

suitable for reuse. 

6. The formwork should be set accurately to the desired line and levels should 

have plane surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to 

the elements. 

9. It should rest on firm base. 



 

25 
 

 
 

Figure 4.3 Shutter Plates 
 

 
Types of Formwork (Shuttering) for Concrete Construction: 

Timber Formwork: 

Timber for formwork should satisfy the following requirement: 

It should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

 
4. free from loose knots 
 

 
Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

Table 4.1 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing and dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and 

their reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such 

surfaces need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 



 

28 
 

 
 

 
 

Figure 4.4 Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

Approximate setting time of various types of cements:  

 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs, 

Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of 

Aluminate Sulphate & finely grinded with cement and the small percentage of 

gypsum. It is used in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/ . 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 
 

Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 
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16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

Table 5.1 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ............ If it is less than 3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges. 
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed 

to open atmosphere. And where water is expected to fall (Rain water or water 

falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average 

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid 

over cc bed already laid or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the 

top surface to the required 

Smoothness, slopes and thread lining including cost of all material like cement, 

metal, sand and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked 

for the same level from the slab. The bricks are kept side by side with spacing not 

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 

together. The bricks should be at the same height and also in the straight line 

without any deviation. 
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8.STAIR CASE 
 

 

Figure 8.1 
Stairs are an essential part of many construction projects, from decks to 

made of just three main parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top 

baseboards onto which you step, and risers are placed perpendicularly under each 

into place. 
 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

area where the stairs begin, be sure to account for this gap in your 

measurement. 

 For example, if you are building stairs to go up to a deck, and you 

measure 3 feet (0.91 m) from the ground to the top of the deck, then 

this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the 

deck, however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the 

total number of steps on your stairs. The typical rise per step is about 7 

inches (17.8 cm), but you'll probably use a slightly different height for the 

actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 

inches to get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise 

height. Finding the actual rise per step will ensure that your steps are all 

same height, no matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step 
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will rise 7 and 5/16 inches. 
 

Figure 8.2 Staircase 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 

After lowering the bricks the cement bed is laid and cement water is poured to 

make the surface soft and get good appearance. 

Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand 

mixed with water. If this is not done there may be a loose appearance in the stone 

and it may leave the wall. 
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10.Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or 

cement particles and other contaminants. No putty is mixed with water in required 

ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 

without any ups & downs. Then the second coat of putty is applied. After this coat 

is dry primer is applied to cover any other ups & downs. Now, paint is applied 

2coats to get a greater appearance. The thickness of putty is not greater than 2- 

5mm. If any cracks then putty is not applied there. 
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Sump Tank: The reinforcement of the sump tank is as below 

 
 

 

 

Figure 10.1 
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11.  CONCLUSION 
 
 
 
In the present study of internship program, we learn about the construction activities of 
multistoried building. 
 

 The knowledge about site work is gained from the observations. These 
observations made the comparison between practical and theoretical estimations. 
 

 The material usage is noticed as per the schedule and division of various works. 
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ABSTRACT 

A scientific drainage system to catch the storm water is a long term need of the 

society, particularly in cities. Urbanization along with its impermeable structures is one of the 

major causes of flooding in urban areas. The rainfall intensity and characteristics of 

catchment area are the major factors for designing urban storm water drainage facilities. 

These facilitates have an advantage to safely dispose the generated floods to receiving 

system. Many cities lack in providing proper drainage system. In the present study, the 

construction of storm water drains (SWD) project in Vijayawada city is performed. The water 

from the road surface, ground are collected into the drains and are out flowed into the 

Krishna river through the basins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

CHAPTER-1 

INTRODUCTION 

1.1General  

  Larsen & Toubro limited, commonly known as  L&T  is an 

Indian multinational conglomerate company headquartered in Mumbai, Maharashtra, India. It 

was founded by two Danish engineers taking refuge in India. The company has business 

interests in basic and heavy engineering, construction, realty, manufacturing of capital goods, 

information technology, and financial services. As at March 31, 2018, L&T Group comprises 

93 subsidiaries, 8 associates, 34 joint-venture and 33 joint operations companies. 

L&T is a USD 17 billion technology, engineering, construction, projects, manufacturing and 

financial services conglomerate, with global operations. It addresses critical needs in key 

sectors  infrastructure, construction, defense, hydrocarbon, heavy engineering, power, 

shipbuilding, aerospace, electrical & automation, mining and metallurgy. 

decades of a strong, customer-focused approach and a sharp focus on world-class quality 

have enabled it to maintain a leadership position in its major lines of business. 

The Company has manufacturing facilities and offices in several countries, and a global 

supply chain. It delivers landmark projects and products, helping clients in 30 countries to 

create long-term progress and economic growth. 

Characterized by professionalism, high standards of corporate governance and sustainability, 

L&T continues to evolve, seeking better ways of engineering to meet emerging challenges. 

1.1.1 Location of the work 

L & T Construction 

Water & Effluent Treatment IC 

LIC Colony, Vijayawada, 

AP-520008. 

 



  
 

1.2Introduction of the project 

 A scientific drainage system to catch the storm water is a long term need of the society, 

particularly in cities. Urbanization along with its impermeable structures is one of the major 

causes of flooding in urban areas. The rainfall intensity and characteristics of catchment area 

are the major factors for designing urban storm water drainage facilities. These facilitates 

have a paramount advantage to safely dispose the generated floods to receiving system. Many 

cities lack in providing proper drainage system. The present model utilizes the rainfall in 

design storm water drainage system. Historical record of 20 years rainfall data has been taken 

for study. Different methods were reported in literature for runoff estimation. In the present 

study, rational method has been used for estimation of storm water runoff which is widely 

reported in literature. 

 The State Government has decided to construct storm water drain (SWD) for 

Vijayawada City in Andhra Pradesh, India where the excess runoff is a major problem to the 

environment due to dense population. The State Government has entrusted Larsen & Toubro 

Limited (L & T) to execute the SWD project. The L&T has undertaken the project as 

Engineering, Procurement and Construction (EPC) project. The Central government has 

sanctioned L464 crore funds for SWD project. The total length of 444km SWD to be 

constructed in the city under seven basins. 

Project    : EPC 

Duration   : 36 months 

Operation & Maintenance : 60 months 

Starting/ Ending Date  : 01-09-2016/31-08-2024 

Type of drain   : U-shaped RCC drain 

Major drain length  : 142km 

Minor drain length  : 302km 

Total Length of the drain : 444km 



  
Total Funds   : 485 crores 

No. of Basins   : 7 

Basin 1   : Krishna river 

Basin 2   : Krishna river 

Basin 3   : Ryves Canal 

Basin 4   : Budameru Drain 

Basin 5   : Budameru & Elluru Canal 

Basin 6    : Badameru Canal 

Basin 7   : Bandar Canal 

 

1.2.1 Sewage outfalls and Discharge into Canal  

a) Bandar canal: 

The canal is traversing for a distance of 7.5 km on the southern side of the city. The 

canal has 10 bridges for easy movement of traffic. The five sewages out falls in the 

area discharge around 15 MLD of sewage into the canal. 

b) Ryves canal:  

The canal flows for a distance of 7.6 km on the northeastern side of the city. There 

are 8 bridges across it. There are 8 sewage out falls discharges around 25 MLD of 

sewage into the canal.  

c) Eluru canal:  

The canal flows for a distance of 65km in Krishna and Godavari districts. There are 6 

bridges, 2 railway bridges and 2 foot-over bridges across this canal. Total of 18 

sewage out falls discharges around 22 MLD of sewage into this canal. 

 

1.2.2 Storm water drain 



  
A storm drain, storm sewer , surface water drain/sewer , or storm water drain is infrastructure 

designed to drain excess rain water and ground water from impervious surfaces such as paved 

streets, car parks, parking lots, footpaths, sidewalks, and roofs. Storm drains vary in design 

from small residential dry wells to large municipal systems. 

 There are two types of drains: 

 1. Surface drains 

 2. Sub-surface drains 

1. Surface drains are classified into two types based on width as follows: 

A) Major drains: These are the drains in which the width is greater than 0.6 metres. 

B) Minor drains: These are the drains in which the width is less than 0.6 metres.   

2. Sub-surface drains are classified into four types 

A) Corrugated and PVC slotted subsurface pipes 

B) Mole drains  

C) Interceptor drains 

D) Ground water pumps 

 



  
Fig 1.1 U- shaped RCC drain 

1.2.3 Objectives 

 The main aim of this project is to outflow the storm water through drains into the 

Krishna river by connecting the basins. 

 To study the existing condition of road and urban storm water drainage. 

  To repair the damaged drains. 

 Design of underground sewage collection system. 

 To identify the extent of impact of urban storm water drainage on roads. 

 Carrying runoff and surface water away while minimizing the hazards to the public. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

CHAPTER-2 

MATERIALS 

2.1 CEMENT 

 Cement can be defined as a bonding material that has cohesive & adhesive 

properties which makes it capable to unite with different construction materials in forming a 

compacted material. It is one of the most widely used types of Portland cement. The name 

Portland cement was given by Joseph Aspdin in year of 1824 due to its Colour similarity and 

in quality of hardening capacity like Portland stone. Portland stone is a white grey limestone 

which is available in island of Portland, Dorset.  

 

Fig: 2.1Cement  

 

2.2.1   Physical properties 

The following physical properties should be checked before selecting a Portland cement for 

the civil engineering works. IS 269 1967 specifies the method of testing and prescribes the 

limits. 

(a)Fineness 

(b)Setting time 

(c)Soundness 

(d)Crushing strength 



  
(e)Specific gravity 

(a) Fineness: It is measured in terms of percentage of weight retained after sieving the 

cement through 90 micron sieve or by surface area of cement in square centimeters per gram 

of cement. According to IS code specification weight retained on the sieve should not be 

more than 10 per cent. In terms of specific surface should not be less than 2250 cm2/gm. 

Weight of cement taken (W1) =  

Weight of residue (W2) =  

Percentage of residue = (W2/W1)*100 

(b) Setting time:  A period of 30 minutes as minimum setting time for initial setting and a 

maximum period of 600 minutes as maximum setting time is specified by IS code, provided 

the tests are conducted as per the procedure prescribed by IS 269-1967. 

S.NO       PROPERTIES   TEST RESULTS      Is:12269-1997 

      1 Initial setting time       130min Minimum Of 30 Min 

      2 Final setting time       253min Maximum Of 600 
Min 

 

(c) Soundness:  

Once the concrete has hardened it is necessary to ensure that no volumetric changes 

take place. The cement is said to be unsound, if it exhibits volumetric instability after 

hardening. IS code recommends test with Le-Chatelier mould for testing this property. At the 

end of the test, the indicator of Le-Chatelier mould should not expand by more than 10 mm. 

(d) Crushing strength: 

 For this mortar cubes are made with standard sand and tested in compression testing 

machine as per the specification of IS code. The minimum strength specified is 16 N/mm2 

after 3 days and 22 N/mm2 after 7 days of curing. 

(e) Specific Gravity: 

    Specific gravity refers to the relative (as compared to kerosene) density of a unit 

volume of cement. Specific gravity of the aggregate generally is indication of its quality. A 



  
low specific gravity may indicate high porosity and therefore poor durability and low 

strength. The specific gravity for cement is generally 3.15.  

Specific gravity of cement (G) = W5 (W3-W1) ÷ (W5+W3-W4) (W2-W1) 

Where, 

      W1 - weight of empty pycnometer  

      W2 - W1 + water 

      W3 - W1+ Kerosene 

      W4 - W1 + Kerosene + cement sample 25gms. 

       W5 -  weight of sample. 

        Specific gravity of cement is 3.15 

 

            

 

 

 

 

 

 

      

 

 

 

 

 

 

Table 2.1 Chemical Properties of materials used in cement investigation 

2.2 Fine aggregate 

In our present work we take fine aggregate as well graded river sand passing through 

4.75 mm IS sieve. It consists of natural sand, other inert materials with similar properties, or 

% by mass as per IS 4032-1968 Cement 

Loss on Ignition 3.65 

Silica as SiO2 21.5 

Iron as Fe2O3 0.55 

Aluminum as Al2O3 5.50 

Titanium as TiO2 Nil 

Calcium as CaO 63.5 

Magnesium as MgO 2.15 

Sodium as Na2O 0.85 

Potassium as K2O 0.85 



  
combinations having hard, strong, durable particles. Before using this natural sand as a fine 

aggregate the properties of the natural river sand must be known to use as a fine aggregate. 

The properties of the fine aggregate is taken on the basis of IS 383-1970 and IS 2386-1963 

codes. 

 

Fig: 2.2Fine Aggregate 

2.3 Coarse aggregate 

Coarse aggregate is nothing but consisting of naturally occurring materials such as 

gravel, resulting from the parent rock, to include natural rock, slag, expanded clay and shale 

(light weight aggregates) and other accepted inert materials with similar properties having 

hard, strong, durable particles, conforming to the specific requirements of this materials 

substantially retained on IS sieve No:-4.75 mm, can be taken as coarse aggregate. 

 

 

 

 

Fig: 2.3Coarse aggregate 

2.3.1 Physical properties of aggregates 

 Sieve analysis 

 Specific gravity 

 Water absorption 

 Bulking of sand 



  
 Shape test 

 

2.3.1.1 Sieve analysis 

Sieve analysis helps to determine the particle size distribution of the coarse and fine 

aggregates. This is done by sieving the aggregates as per IS: 2386 (Part I)  1963. In this we 

use different sieves as standardized by the IS code and then pass aggregates through them and 

thus collect different sized particles left over different sieves. 

The apparatus used are: 

i) A set of IS Sieves of sizes  80mm, 63mm, 50mm, 40mm,31.5mm, 25mm, 20mm, 16mm, 

12.5mm, 10mm, 6.3mm,4.75mm, 3.35mm, 2.36mm, 1.18mm, 600µm, 300µm, 150µm and 

75µm. 

ii) Balance or scale with an accuracy to measure 0.1 percent of the weight of the test sample.  

The weight of sample available should not be less than the weight given below:- 

 

Fig 2.4  Sieve analysis 

The sample for sieving should be prepared from the larger sample either by quartering or by 

means of a sample divider. 

Procedure to determine particle size distribution of aggregates : 

i) The test sample is dried to a constant weight at a temperature of 110 + 5oC and weighed. 

ii) The sample is sieved by using a set of IS Sieves. 



  
iii) On completion of sieving, the material on each sieve is weighed. 

iv) Cumulative weight passing through each sieve is calculated as a percentage of the total 

sample weight. 

v) Fineness modulus is obtained by adding cumulative percentage of aggregates retained on 

each sieve and dividing the sum by 100. 

Reporting of Results 

The results should be calculated and reported as: 

i) The cumulative percentage by weight of the total sample. 

ii) The percentage by weight of the total sample passing through one sieve and retained on 

the next smaller sieve, to the nearest 0.1 percent. The results of the sieve analysis may be 

recorded graphically on a semi-log graph with particle size as abscissa (log scale) and the 

percentage smaller than the specified diameter as ordinate. 

2.3.1.2 Specific gravity 

Objective: 

To determine the specific gravity of fine-grained soil by density bottle Method as per 

IS: 2720 (Part III/Sec 1) - 1980.  

Principle: 

 Specific gravity is the ratio of the weight in air of a given volume of a material at a 

standard temperature to the weight in air of an equal volume of distilled water at the same 

stated temperature.  

Apparatus: 

 Two density bottles of approximately 50ml capacity along with stoppers or 

Pycnometer. 

  Constant temperature water bath (270 C) 

  Vacuum desiccators 

  Oven, capable of maintaining a temperature of 105 to 1100 C 



  
  Weighing balance, with an accuracy of 0.001g 

  Spatula 

 Preparation of Sample: 

 The soil sample (50g) should if necessary be ground to pass through a 2mm IS Sieve. 

A 5 to 10g sub-sample should be obtained by riffling and oven-dried at a Temperature of 105 

to 1100C. 

Procedure: 

 The density bottle along with the stopper, should be dried at a temperature of 105 to 

1100C, cooled in the desiccators and weighed to the nearest 0.001g (W1). 

 The sub-sample, which had been oven-dried, should be transferred to the density 

bottle directly from the desiccators in which it was cooled. 

 The bottles and contents together with the stopper should be weighed to the nearest 

0.001g (W2). 

 Cover the soil with air-free distilled water from the glass wash bottle and leave for a 

period of 2 to 3hrs for soaking. Add water to fill the bottle to about half.  

 Entrapped air can be removed by heating the density bottle on a water bath or a sand 

bat. 

  Keep the bottle without the stopper in vacuum desiccators for about 1 to 2hrs. Until 

there is no further loss of air.  

  Gently stir the soil in the density bottle with a clean glass rod, carefully wash off the 

adhering particles from the rod with some drops of distilled water and see that no 

more soil particles are lost. 

  Repeat the process till no more air bubbles are observed in the soil-water mixture.   

 Observe the constant temperature in the bottle and record. Insert the stopper in the 

density bottle, wipe and weigh (W3).  

  Now empty the bottle, clean thoroughly and fill the density bottle with distilled water 

at the same temperature. 

  Insert the stopper in the bottle, wipe dry from the outside and weigh (W4).  Take at 

least two such observations for the same aggregate. 



  
        Formula = (w2-w1)/((w2-w1)-(w3-w4)) 

Results 

Type of aggregates Specific gravity range 

Fine aggregate 2.6- 2.7 

Coarse aggregate 2.6- 2.8 

 

2.3.1.3 Water absorption 

 The ratio of increase in weight of the sample to the weight of dry sample is called 
water absorption. The water absorption of aggregates will greatly affects the workability of 
concrete.  

      Water absorption = {(W1-W2)/W2}* 100 

2.3.1.4 Bulking of Sand 

When sand is damp, the water coating on the surface of each sand particle causes separation 

of particles from one another due to surface tension. This causes sand to bulk. Bulked sand 

occupies more volume and hence if volumetric measuring is done while proportioning it, 

bulking correction is necessary. 

The bulking test is done as follows: 

1. The sand is filled, in loose condition in a box of measured height (H cm). 

2. The box is then flooded with water and rodding is done to make the sand settle and 

consolidate. Care should be taken that sand does not overflow during the flooding and 

compaction. 

3. The sand is then leveled in the box and the drop in height is measured (h cm). 

4. Bulking is calculated as: Bulking % = h/H x 100% 

Dry sand occupies the same volume as fully saturated sand. The bulking will vary from load 

to load and day to day depending on the fineness of sand and its surface moisture content. It 



  
is there-fore, very essential to make bulking corrections by checking the actual bulking of 

sand proposed to be used by volumetric batching for mortar or concrete. 

Results: 

Moisture 
contents %age 

by wt. 

Bulking % by 
volume 

2 15 

3 20 

4 25 

5 30 

    

2.3.1.5 Shape test 

Aggregates are available in various sizes and shapes, i.e. rounded, cubical, and angular flaky 

or elongated. It is proved that the flaky and elongated particles have less strength, less 

bonding, less interlocking and durability as compared with cubical, angular or rounded 

particles of the same size aggregates. It can be said that aggregates are flaky when aggregates 

are too thin compared to their average size (mean dimension). Elongated aggregate means 

aggregates they are too long compared to their average size (mean dimension). Flakiness 

index test and elongation index test are performed to find flaky and elongated aggregates. 

(a) Importance of Shape Test: 

Flakiness index test and elongation index test are used to determine the shape of the 

aggregate. It is defined in percentage by weight of aggregate particles to the mean dimension 

of thickness and length of it. 

(b) Recommended Result of Shape Test:   

Recommended result of shape test of aggregates should be in range of 15% to 30% according 

to the area of use. 



  
(c) Standard Guidelines for Shape Test: 

Followings are the standard guidelines for the shape test on aggregates: 

 IS 2386(Part 1):1963 

 BS 812-105.1:1989 

(d) Apparatus of Shape Test: 

 Thickness gauge 

 Length gauge 

 Weighing balance 

 IS Sieves 

(e) Procedure 

Take an aggregate sample of around 200 pieces of any fraction and weight it. Gauge each 

aggregate on length as well as thickness gauge. Take the weight of the aggregates which are 

retained from length gauge to find the elongation index and take the weight of the aggregates 

which passes through the thickness gauge to find the flakiness index. Calculate the 

calculate the percentage of retained aggregates and the initial weight. This will give the 

flakiness index. 

2.4 Water 

Water is one of the main constituent in making of concrete and the quality of water 

should be taken care because they may have contaminants which can affect the strength of 

the concrete and it also causes the corrosion when steel reinforcement is placed in concrete. 

The water which we use for curing and producing of concrete should be clean and free from 

materials like oil, acid, alkali, salt, sugar, silt, organic matter and other elements which 

destroys the concrete or reinforcement steel. The water which we drink is best suitable for 

concrete making. Hence, potable tap water was used in our work for mixing and curing. 



  
The water quality for construction shall be tested or monitored regularly, as it affects the 

overall strength of concrete. For plain and reinforced cement concrete permissible limits for 

solids shall be as follows: 

Type of Solid in 
water 

Permissible Limits for Construction 

Organic matter 200 mg/l 

Inorganic matter 3000 mg/l 

Sulphates (SO4) 500 mg/l 

Chlorides (Cl) 
a) 1000 mg/l for RCC work and, b) 2000 mg/l for 
PCC work 

Suspended matter 2000l 

 

2.5 Stone dust  

  Stones are the natural, hard substance formed from minerals and earth material which 

structure. The various types of rocks from building stones are usually derived are granite, 

basalt, trap, marble, slate, sandstone and limestone. Stone has still remained a major base in 

construction industry in India. In the present study Stone dust is used as the base layer. 

2.6 Steel reinforcement 

Steel reinforcement are steel bars that are provided in combination with plain cement make it 

reinforced concrete. Hence these structures form reinforced cement concrete to concrete 

. Plain concrete is 

weak in tension and strong in compression. Tensile property for concrete structures is 

obtained by incorporating steel reinforcement. The steel reinforcement is strong in both 

tension and compression. The tensile property provided by the steel reinforcement will 

prevent and minimize concrete cracks under tension loads. The normal diameters of bars used 

at site are 8,10,12,16 and 20 mm.   

 



  
2.7 Concrete 

Concrete is a composite material that consists essentially of a binding medium within 

which are embedded particles or fragments of aggregates, usually a combination of fine 

aggregates and coarse aggregates; in Portland-cement concrete, the binder is a mixture of a 

Portland-cement and water, with or without admixtures. 

In order to determine the quality of concrete on site, it shall undergo quality tests. Here are 6 

common quality tests on concrete before and after completion of casting on site. 

1. Slump test before leaving the batching plant and on arrival on site 

This is to determine the workability of concrete in terms of slump test. After batching the 

concrete, a sample of fresh concrete shall be taken to test for slump tests and the samples for 

compressive strength test be taken too. This is to make sure that the batched concrete is 

complying with the mix design before i  

Upon arrival on site, a sample of fresh concrete shall be tested with slump test again, 

but temperature shall be checked with the calibrated thermometer beforehand. Three cubes or 

cylinders of samples shall be taken for compressive strength test, these will be the samples 

from the site. 

2. Compressive strength test  

Three samples of cubes or cylinders shall be taken for compressive strength test, but it 

is not commonly three samples, sometimes it is two depend on the specification. You might 

ask why sometimes there is extra of one sample? Good that you asked. This one sample extra 

failed and the remaining sample is passed. If the consultant is not satisfied with the result 

(definitely not!) and he wishes to test the extra one. It shall be tested in 60 days. 

3. Split tensile strength test 

The tensile strength of concrete is one of the basic and important properties which 

greatly affect the extent and size of cracking in structures. Moreover, the concrete is very 

weak in tension due to its brittle nature. Hence it is not expected to resist the direct tension. 

So, concrete develops cracks when tensile forces exceed its tensile strength. Therefore, it is 



  
necessary to determine the tensile strength of concrete to determine the load at which the 

concrete members may crack. The split tensile strength test on concrete cylinder is a method 

to determine the tensile strength of concrete. The procedure based on the ASTM C496 

(Standard Test Method of Cylindrical Concrete Specimen) which similar to other codes lik 

IS 5816 1999. 

4. Water Absorption Test 

Here is the test that would determine the durability of concrete. The three cube sample 

shall be taken from the delivered fresh concrete and kept it in the curing tank for 28 days or 

after 24 hours the concrete sample would be demoulded and it will be sent directly to the 

approved third-party laboratory to ensure it s curing. The size of the cube sample is 150 mm 

and tested in accordance with BS 1881-122. 

 

 

 

 

 

 

 

 

  



  

 

CHAPTER  3 

CONSTRUCTION PROCEDURE 

3.1Excavation 

Excavation is the act or process of digging, especially when something specific is being 

removed from the ground. Excavation work generally means work involving the removal of 

soil or rock from a site to form an open face, hole or cavity using tools, machinery or 

explosives. Specific duties apply in relation to the higher-risk excavations, such as trenches, 

shafts and tunnels.  

 

Fig 3.1 Excavation  

Steps involved in excavations are: 

 Remove the topsoil. 

 Begin the digging. 

 Dig your first cut to the appropriate depth. 

 Keep the removed soil as far from the excavation as possible. 

 Move along the length of your trench as each section is excavated to the required depth. 

 Check the completed trench. 

 



  
3.2 Leveling  

Leveling is a branch of surveying in civil engineering to measure levels of different points 

with respect to a fixed point such as elevation of a building, height of one point from ground 

etc. 

3.2.1 Principle of leveling 

 The principle of leveling is to obtain horizontal line of sight with respect to which vertical 

distances of the points above or below this line of sight are found. 

3.2.2Objective 

 The objective of leveling is to  

1) Find the elevation of given point with respect to some assumed reference line called 

datum.  

2) To establish point at required elevation with respect to datum.  

3) To set alignment of roads, railways, canal or sewage lines. 

 4) For layout of construction projects  

5) To determine various levels of dams, towers etc. 

3.2.3Terms used in leveling  

 Level surface:-It is the surface parallel to the mean spheroidal surface of the earth. 

 Level line:-Line lying on level surface.  

 Horizontal plane:-Horizontal plane through a point is a plane tangential to level 

surface. 

  Horizontal line:-It is a straight line tangential to level line. 

  Datum:- It is an arbitrary level surface from which elevation of points may be 

situated at Karachi. Mean sea level is the average height of sea for all stages of tides it 

is derived by averaging the hourly tide height over a period of 19 years.  



  
 Elevation or Reduced level (R.L):-It is height or depth of any point above or below 

any datum. It is denoted as R.L.  

 Bench Mark (B.M.):-It is a fixed reference point of known elevation with respect to 

datum. 

1. Permanent bench marks: Permanent bench marks are fixed in between GTS 

benchmarks by govt. agencies such as railways, PWD, etc. These benchmarks are 

written on permanent objects such as milestones, culverts, bridges etc their value is 

clearly written and their position is recorded for future reference 

2. Temporary bench marks: They are the reference points established during the 

leveling operations when there is a break in work, or at the end of da

value of reduced levels are marked on some permanent objects such as stones, trees 

etc. 

  Line of collimation:-It is a line joining the intersection of cross hairs of diaphragm to 

the optical centre of object glass and its continuation. It is also known as line of sight.  

 Height of instrument:-It is the elevation of line of collimation with respect to datum.  

 Back sight (B.S):-It is a staff reading taken at a known elevation. It is the first staff 

reading taken after setup of instrument. 

  Fore sight (F.S.):-It is the last staff reading taken denoting the shifting of the 

instrument. 

  Intermediate sight (I.S.):-It is staff reading taken on a point whose elevation is to be 

determined. All staff reading between B.S. and F.S. is Intermediate sight.  

 Change Point:-It is a point on which both fore sight and back sight is taken. 

3.2.4Instruments for leveling  

The following instruments are essentially required for leveling  

 Auto Level 

 Leveling staff 



  
 Tripod 

3.2.4.1Auto level 

Auto level is a leveling instrument used in surveying. The ease of use of Auto level has made 

it popular among surveyors. The major advantages and disadvantages of the auto level are 

provided below.  

Advantages of Auto Level 

 Auto level is very easy to use. 

 No adjustment for staff reading is required in auto level as the actual reading is seen 

from the eyepiece. 

 The bubble can be adjusted from any side and any angle with any 3 screws available.

 The auto level has an internal compensator mechanism which automatically adjusts 

the line of sight. 

 The measurement accuracy of the auto level is higher. 

 Auto level results are very reliable. 

 Ease of use of auto level saves time and money. 

 The price of the auto level is low and affordable. 

Disadvantages of Auto Level 

 Vertical angles cannot be measured. 

 Horizontal angle is measured in the auto level is not very accuracy. 

3.2.4.2Leveling Staff 

 Leveling staffs are scales on which these distances are measured. 

These adjustments are performed at every setup of instrument  

 Setting up of level  

 Leveling of telescope 

 Focusing of the eye peace 

 Focusing of object glass 



  
 Place the telescope parallel to a pair of foot screw then hold the foot screws  between 

thumb and first finger and turn them either inward or outward until the longitudinal 

bubble comes in the centre. 

 Turn the telescope through 900 so that it lies parallel to third foot screw,  turn the 

screw until the bubble comes in the centre. 

 Focusing the eye piece:-To focus the eye piece, hold a white paper in front  of object 

glass, and move the eye piece in or out till the cross hair is distinctly seen. 

 Focusing of object glass:-Direct the telescope to the leveling staff and on looking 

through the telescope, turn the focusing screw till the image appears clear and sharp. 

3.2.5 Height of Instrument Method: 

This method consist of finding H.I. for every respect to H.I setup of instrument, and then 

obtaining the R.L. of point of reference with respect to H.I 

Station BS IS FS HI RL Remarks 

 

Check: .  .  =  .   .   

3.3 Dust Filling 

Dust filling is the process of providing a layer of soil or other materials in the trenches. In this 

project, the stone dust of 150 mm thickness is provided through out the trenches. 

3.4 Plain cement concrete 

The term PCC stands for plain cement concrete. The mixture of cement, fine aggregate (sand) 

and coarse aggregate are generally called plain cement concrete (PCC). Before starting any 

R.C.C or masonry work directly on the excavated soil, PCC is done to form a leveled surface 

and to avoid laying concrete on soil directly so as to avoid mixing/ with soil and also to 

prevent soil extracting water from PCC thereby weakening it. Plain cement concrete can also 

  . 



  
 Generally M5 and M7.5 grade of concrete is used as lean concrete. Its main 

application is to provide uniform surface for the foundation which prevent the foundation 

from direct contact of soil.  

3.4.1 Materials used 

Cement:  

Portland Pozzolona cement (P.P.C) is normally used for Plain cement concrete. It should 

conform to the specifications and tests. 

Coarse Aggregate: 

The size of the aggregate used for PCC varies from 10-12 mm to 40 mm depending on where 

they are to be used. If the size of the aggregate is more, it results in the reduction of cement 

consumption. Coarse aggregate shall be clean and free from elongated, flaky or laminated 

pieces. It should be free from adhering coat, clay lump, coal residue, clinkers, slag, alkali, 

mica, organic matter or other substances. Coarse aggregate shall be of hard broken stone of 

granite or similar stone, which is free from dust, dirt and other foreign matters. The smaller 

size of the stone is 6.3 mm. All the course material should be retained in a 6.3 mm square 

mesh and should be well graded such that the void does not exceed 42%. 

Fine Aggregate: 

Fine aggregate shall be of coarse sand consisting of hard, sharp and angular grains and shall 

pass through a screen of 4.75mm square mesh. Sand for PCC work shall be clean and free 

from dust, dirt and organic matter or based on standard specification . 

 Water 

Water used shall be clean and reasonably free from injurious quantities of deleterious 

materials such as oils, acids, alkalis, salts and vegetable growth. Generally, potable water 

shall be used having a pH value not less than 6. The maximum permissible limits for solids 

shall be as per IS 456:2000 Clause 5.4, Page No 15. 



  
3.4.2Proportioning of Plain Cement Concrete  

1. The proportioning is done based on the requirement or given specification. Generally 

1:2:4 or 1:3:6 mix is used. 

2. The measurement of material can be done by weight batching or volume batching. 

3. In volume batching, coarse aggregate and sand shall be measured by measuring box 

of 30cmx30cmx38cm of a suitable size equivalent to one bag cement of 1/30 m3or 

0.035 m3. 

4. Sand shall be measured on the basis of its dry volume. 

5. While measuring the aggregate, sacking, ramming or hammering shall not be done. 

3.4.3Mixing of Plain Cement Concrete 

Mixing of PCC can be done either manually or by the means of machines: 

3.4.3.1Hand Mixing 

1. PCC is allowed to be done by hand-mixing only for small-scale works. 

2. The base on which the concrete is mixed must be clean, watertight slab or a steel 

platform. 

3. Sand and cement are mixed thoroughly followed with the addition of coarse 

aggregate. Lastly, water is added and the mixture is mixed properly to gain an even 

colour and consistency. 

3.4.3.2Machine Mixing 

1. A measured quantity of dry coarse aggregate, fine aggregate and cement shall be 

placed in their respective hoppers. 

2. The dry materials shall be mixed in the mixing drum for at least four turns of the 

drum after which the correct quantity of water shall be added gradually while the 

drum is in motion. 

3. The total quantity of water for the mixing shall be introduced before 25% of the 

mixing time has elapsed and shall be regulated to achieve the specific water-cement 

ratio. 

4. The mixing shall be thorough to have a plastic mix of uniform colour. 



  
Note: The quantity of water to be used for each mix of 50kg cement to give the required 

consistency shall be as follows: 

 Not more than 34 lit  1:3:6 mix 

 Not more than 30 lit  1:2:4 mix 

 Not more than 27 lit  1:1 ½:3 mix 

 Not more than 25 lit  1:1:2 mix. 

3.4.4Laying of PCC 

 The PCC is laid in the layers of not more than 150mm thick and  

thoroughly vibrated by the means of mechanical vibrators till a dense concrete is 

obtained. 

 Wherever needed, hand compaction shall be done with the help of wooden tamping 

rods so that concrete is thoroughly compacted and completely walked into the corners 

of the formwork. 

 Compaction shall be completed before the initial setting starts that is within thirty 

minutes of addition of water to the dry mixture. 

3.4.5Curing of Plain Cement Concrete 

1. Freshly laid concrete shall be protected from rain by suitable covering. 

2. After the concrete has begun to harden- that is about one to two hours after it has been 

laid- it shall be protected with moist gunny bags, sand or any other materials against 

quick drying. 

3. After 24 hours of laying of concrete, the surface shall be cured by flooding with water 

of about 25mm depth or by covering with weight absorbent materials. 

4. Curing shall be done for a minimum period of 14 days. 

3.4.6  

3.4.6.1Dos 

1. PCC shuttering should be of the exact size and thickness 

2. Water should be mixed with a bucket, in a measured quantity, as per w/c (water/ 

cement) ratio. 



  
3. Use the chute or additional labor to pour the concrete where the depth is more. 

4. Remove any loose material from the sides of the pit, so that no soil or other material 

will collapse in the pit during concreting. 

5. If the water table is high, then de-watering should be carried out at the same time 

during concreting. 

3.4.6.2  

1. Do not mix the materials on bare land. 

2. Do not allow the PCC without formwork. 

3. Do not pour concrete without leveling and compacting. 

4. Do not pour concrete in the pit from a height of more than 1.5 m. 

5. Do not allow extra cement mortar on top of PCC for smooth finishing. 

3.4.7Advantages of Laying Plain Cement Concrete 

1. Required cover to bottom reinforcement is ensured, as cover blocks rest on a firm 

PCC. 

2. The effective depth of RCC members is achieved as the formworks can be easily, 

uniformly and sturdily fixed, resulting in better dimension accuracy of foundation 

RCC member. 

3. Reinforcement steel bars placed on PCC, are never in touch with the ground soil, 

which may be chemically active and may lead to steel corrosion in the immediate 

future. 

4. Ease in the placement of steel cages and increased productivity. 

5. Concrete does not bond with ground soil (clay); PCC acts as a barrier to soil and bond 

well to overlaid structural grade concrete. 

3.5 Raft 

 The design and bar bending schedule of the reinforcing bars is prepared according to 

the shape and size of the drain. Then it will be placed in the trenches.  

 

 



  
3.5.1 Bar bending schedule   

Bar bending schedule or schedule of bars (BBS) is a list of reinforcement bars for a 

given reinforced concrete work item, and is presented in a tabular form for easy visual 

reference. 

Table of bar bending schedule summarizes all the needed particulars of bars  diameter, 

shape of bending, length of each bent and straight portions, angles of bending, total length of 

each bar, and number of each type of bar. This information is a great help in preparing an 

estimate of quantities. 

3.5.2Calculation of Reinforcement Shape, Cutting and Bending Lengths 

Figure 1 depicts the shape and proportions of hooks and bends in the reinforcement bars  

these are standard proportions that are adhered to: 

(a) Length of one hook = (4d ) + [(4d+ d )]  where, (4d+ d ) refers to the curved portion = 

9d. 

(b) The additional length (la) that is introduced in the simple, straight end-to-end length of a 

reinforcement bar due to being bent up at  say 30o to 60o, but it is generally 45o) = l1  l2 = 

la 

 

Fig:3.2 Hooks and bends in Reinforcement 



  
Giving different values to  respectively), we get different values of la, 

as tabulated below: 

 

 

Figure 3.3 represents the procedure to arrive at the length of hooks and the total length 

of a given steel reinforcement 



  
3.5.3 Placing and Fixing  

Placing and fixing of reinforcement into the forms for the structure is one of the most 

important aspects of the construction of a structure. Special care should be taken by the 

monitoring staff to ensure that the reinforcement is placed and fixed in accordance with the 

design by verifying the following:  

 

Fig 3.4 Reinforcement bars 

(a) Type of steel 

 (b) Diameter of bar 

 (c) Bar mark  

 (d) Spacing of bars  

 (e) Concrete cover  

 (f) Laps as per drawing  

 (g) Grouping of bars to create space for placing and vibrating concrete. 

 (h) All reinforcement should be adequately tied together and properly supported to ensure 

that the reinforcement does not displace and move in position during the concreting process 

as this will affect the cover to bars and the effective functioning of the concrete member. 

 (i) Adequacy of stools and clips provided (need for stools where not provided). 



  
(j) Where bars are detailed to project out of a member (such as parapet anchors) they must be 

accurately placed and held in position. 

 General neatness of the fixed reinforcement in the forms is always an indication of the 

accuracy of the placing and fixing and the contractor should be required to carry out 

corrective actions until the cages of reinforcement are fixed properly.  

  The minimum cover requirements are usually given on the drawings and/or in the project 

specifications. When checking the placing and fixing of reinforcement the monitoring staff 

must pay special attention to ensure that the specified cover to reinforcement is achieved. 

Cover has the most significant effect on the long term durability of reinforced concrete and 

therefore of the structure. 

3.6 Base slab 

The 150 mm thickness of base slab is provided to cover bottom level of the raft. Here the 

grade of concrete used is M20. For or M20 concrete, mix proportion will be 1:1.5:3 for 

cement : fine aggregate : coarse aggregate. The concrete of M20 grade is poured into the 

drain .    

A guiding panel is placed into position to guild in the laying of the concrete base in 

order to achieve a uniformly alignment base edge, thickness and width, also to manage 

concrete material while pouring. The base is cast with the U shape reinforcement bottom in 

between the concrete base achieving concrete cover below and above. 

 

Fig 3.5 Base slab 



  
 The concrete layer is cured at the age of 7 days. Here curing can be done by watering , 

spraying and covering with gunny bags. 

3.7 RCC wall 

3.7.1. Reinforcement Placement 

Generally, if wall thickness is smaller than 100 mm, then reinforcement bars are installed in 

one layer. However, reinforcement bars shall be placed in two layers if wall thickness is 

greater than 200 mm. 

Steel bars are placed horizontally and vertically in the wall in a pattern according to the 

design drawings. Designated steel bar size, spacing, and concrete cover shall be provided 

with highest possible accuracy. Reinforcement bars are placed on the tension side of the wall. 

After the reinforcement is completely placed then shuttering operation starts. 

3.7.2 Shuttering 

 Fixing shuttering plates is the next step in concrete wall construction process after the 

installation of reinforcements. 

 Several shuttering types are available to be used such as wood, aluminum, plastic.   

 

Fig 3.6 Shuttering plates  

 3.7.3 Concrete Production 

Concrete should be produced in batching plants under strict quality control, and convey it to 

site using suitable transportation means like transit mixers. 

 



  
3.7.4 Pouring Concrete  

 Concrete pouring begins after shuttering and its ties , pins and wedges are adequately 

fixed. 

 Suitable measures are considered to prevent leakages. 

 After that, oil applied for the formwork surface. 

 Then, fresh concrete is poured using pumps or any other appropriate techniques. 

 Concrete need to be compacted during placement and shall be worked around 

embedded items and reinforcement and into corners of forms. 

 

Fig 3.7 Pouring of Concrete 

3.7.5 De- Shuttering 

Shuttering of concrete walls can be removed 1-2 days after the concrete placement is ended. 

The de-shuttering shall be performed carefully.  

3.7.6 Curing 

 Curing technique and period may vary based on the environmental conditions. 

 If wood forms are used and left in place, the wall should be kept wet using sprinkling 

or any other suitable approach. The formwork helps keep the moisture and improve 

curing economy. 

 Alternatively, remove the formwork and using suitable and practical curing method. 



  
 For concrete temperature above 5°C, the curing process shall last for minimum 7 

days. 

3.8 Backfilling 

Backfilling is the process of putting the soil back into a trench or foundation once 

excavation, and the related work has been completed. The backfill process requires skills and 

heavy equipment as well as knowledge of the specifications, contract requirements, and soil 

conditions. Every area of soil has unique characteristics, requiring different construction 

techniques to ensure optimum performance. 

 

  



  

CHAPTER-4 

SAFETY MEASURES 

Safety measures at construction sites helps to prevent unforeseen accidents. Accidents 

at construction sites may lead to loss of life and involve huge cost. Accident can be defined as 

an unforeseen circumstance or event which happens abruptly to cause damages to property 

and injury to the person(s) involved. Any of such occurrences that may interrupt or interfere 

with the orderly progress of activities in a construction site can therefore be termed as an 

accident. 

Safety is one of the most important aspects of modern construction management 

today. The maintenance department of every construction company play a large part in 

making sure its plant / machines is in good working conditions as well as ensures the safety 

of its own personnel by providing safety guidelines for maintaining and operating machines 

and equipments. An accident prevention program in construction work site should also be 

initiated for every new project in order to reduce the overall cost of construction. The most 

effective way of justifying the money outlay for an accident prevention program is to 

compare the reduction in the total cost of accidents with the cost of the accident prevention 

program. 

The following safety measures will therefore serve to reduce the accident rate in mixing and 

placing of concrete used in base slab, retaining walls in project. 

 Wear sturdy work gloves, long sleeves, and full length trousers to protect your hands, 

arms, and legs. Indirect contact through clothing can be as serious as direct contact, so 

promptly rinse out wet concrete or mortar from clothing. 

 Wear rubber boots when placing and handling concrete for slabs and flatwork, 

because you may sometimes have to stand in the wet mix to spread and screed the 

concrete. 

 Make sure the boots are high enough to prevent concrete from getting inside them. 

 To protect your eyes from cement dust and from splattered mortar or concrete, wear 

safety glasses or goggles. 



  
 Small, shallow concrete footings can sometimes be formed by earth trenches if the 

soil is stable, but most concrete work requires building forms to shape and hold the 

mix until it hardens. Forms for concrete must be strong, tightly fitted, and rigidly 

constructed. 

 The deeper the concrete, the greater the pressure it will exert on the formwork, so 

ill not bulge or 

bow out of shape during the pour. Drive supporting stakes slightly below the height of 

 

 On residential projects, it is more common to use wheelbarrows or buggies to move 

the concrete from the mixer to the forms. You can build ramps and runways over the 

forms to keep them from bumping the boards or displacing the reinforcing steel out of 

place. 

 

Fig 4.1 Safety measures 

 

 

 

 

 

 

 

 



  
 

CHAPTER- 5 

SITE INSPECTION 

                   

          

        

 



  

 

CONCLUSION 

 I have studied the basic concepts of Civil engineering, IS code books, types of materials and 

its tests. I have learnt about how the storm water is drained off into the Krishna river by 

connecting different basins and the methodology involved in this project. I learnt about 

Quality assurance / Quality control, Safety measures taken , Equipment used in site . I have 

gained practical knowledge by accompanied with Senior engineer in Site inspection.  
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ABSTRACT 

 The Project deals with a Residential Building by GRAND PROJECTLLP at 

Chinnakakaninear Vijayawada under the premises of N.V.S Kishore Babu (Project Manager). 

Typical construction consists of G+14 floors. It is a Luxury residential Building with 

all the amenities like Shopping mall, gym, mini theater and club house, Overhead water 

Sprinkler system, sewage treatment plant etc., and it is of  6.9 acres with total of 4 towers 

with a builtup area of 32% of total area  and open area of 68% of total area. During the 

Training period they given a brief introduction about construction of this building. In this 

project, it is mainly dealing with observation of Site execution work of Structural elements 

like Beams & slabs etc and finishes like Masonry, Plastering, flooring, etc. Based on the 

orientation of floors, they have different built up areas. Quantity Estimation was explained in 

a detailed manner by the respective quantity surveyor (QS) and also plans were given for 

practicing it.Code specifications, Quality checking and building bye laws& safety plan are 

followed for every element in the construction. 
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CHAPTER 1 

INTRODUCTION 

Grand Project Capitol is a first of its kind Residential apartment project in Chinnakakani, 

offering 2BHK & 3BHK flats and Duplex apartments with great lifestyle Amenities like club 

house, gym, Overhead water sprinkler system Jogging track, Sewage treatment etc, are 

surrounded by very good social infrastructure. 

A premium housing project named GRAND PROJECT CAPITOL launched by Kesineni 

Developers and Kavuri Hills developers in Chinnakakani, Amaravathi.It is offering 

apartments of 2BHK with 1076 sqft&3 BHK with 2033 sqft .It is Spread across 6.9 acres of 

land having 4 towers of G+14 floors with Lift, public health Engineering units etc 

 

Fig 1.0Construction site 

Location of the Site :  

GRAND PROJECT CAPITOL is located in chinnakakani. This region was chosen because of 
its central location and ease of accessibility from the north, south, the coast and the 
Rayalaseema regions.  
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CHAPTER 2 

CONSTRUCTION MATERIALS USED 

2.1 CEMENT 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of 

moisture. It undergoes chemical reaction termed as hydration. If cement is more than three 

months old then it should be tested for its strength before being taken into use. The Bureau of 

Indian Standards (BIS) has classified OPC in three different grades. The classification is 

mainly based on the compressive strength of cement-sand mortar cubes of face area 50 cm-

.The grades are 

 33 grade  

 43 grade 

 53 grade  

In this construction 53 grade of cement is using because of quick gain of strength 

2.2 READY MIX CONCRETE (RMC) 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse 

aggregates was used and the slump of concrete is 110mm maintained to pump the concrete at 

required heights by using the pneumatic pumps & Boom place etc. The concrete admixtures 

like plasticizers are used to maintain the workability of concrete & slump S. 

     Table 1 Slump details 

S.No  Structural Elements of concrete                  Slump 

1  Slabs, beams  and Walls 110mm 

2 Columns 100mm 

3 Normal RCC work 100mm 

   

2.3 REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross section in 
concrete structure. Grade of steel used is Fe500. 
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TERMINOLOGY USED IN REINFORCEMENT 

2.3.1 BAR-BENDING-SCHEDULE 

Bar-Bending-Schedule is the schedule of reinforcement bars prepared in advance 

before cutting and bending of rebar. This schedule contains all details of size, shape and 

dimension of rebar's to be cut. It is used to measure the quantity of steel for total construction. 

2.3.2 STIRRUPS 

These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement.8mm bars are used. Both ends should be hooked more than 1350 

 

Fig 2.1Stirrups 

 

2.3.3 COVER BLOCKS 

The blocks which are provided to prevent exposing of reinforcement to outside are 

called cover blocks. These are divided blocks between reinforcement and Shuttering 

Table 2 Clear cover 

Structural element Clear covermm 

Footing 50 

Column 40 

Beam 25 

Slab 20 
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2.3.4 LAPPING 

Lapping is defined as the overlapping of two bars side by side up to the design length 

Lapping zone in columns h/3 or h/4 and lapping length = 50d    (d = diameter of bar). 

2.3.5 DEVELOPING LENGTH 

A Developing length can be defined as the amount of reinforcement length needed to 

be embedded or projected into the column to establish the desired bond strength between the 

concrete and steel.  

Development length = 2/3 x D                      (D = depth of the beam) 
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CHAPTER 3 

MACHINES USED IN CONSTRUCTION 

3.1 INTERNAL VIBRATOR 

The power unit may be electrically driven or operated by a petrol engine. Internal 

vibrators shall be kept constantly moving in the concrete and shall be applied at points 

uniformly placed not further apart than the radius over which the vibrator is visibly effective. 

Change the location of vibrator frequently to distribute equally and compacting the concrete 

throughout the area. 

 

Fig 3.1 Vibrator 

The vibration shall be such that the concrete becomes uniformly plastic and there 

shall be at least 200 seconds of vibration per square meter of surface of each layers of 

concrete, computed on the basis of visibly affected radius and taking overlap into 

consideration. 

3.2 WHEEL BARROW 

Wheel Barrow is used for transporting the concrete over comparatively longer and 

also shorter distance. The capacity of the bucket should preferably be in multiples of a batch 

of concrete. Ex: 0.15 to 0.3 m for one or two bags normal mix. It is not only for concrete, but 

also for bricks, aggregates etc. 
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Fig 3.2 Wheel Barrow 

3.3 EARTH EXCAVATOR Used for excavation of sub soil 

 

Fig 3.3 Excavator 

3.4 TOWER HOIST 

Tower hoist especially designed to lift material to various heights at Construction Sites. 

 

Fig 3.4 Tower hoist 
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CHAPTER 4 

TOOLS USED IN CONSTRUCTION 

4.1 BRICK TROWEL 

This is the most heavily worked item in a bricklayer's tool kit, used for gathering and 

spreading mortar, and for rough cutting some kind of brick. Available in a wide range of 

shapes, sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A 

variety of smaller trowel are used repairing old mortar joints and scraping off excess mortar. 

 

Fig 4.1 Trowel 

4.2 MASONS LINE 

In order to have an easier time laying a straight wall, a mason's line is recommended. 

It is recommended that to use a nylon or Dacron line, stretched between two corners of the 

wall. A mason's line will help to build walls without bulges or hollows. 

4.3 STEEL SQUARE 

When constructing a wall, we should check the wall by using square if it is 90 degrees 

then than wall is fit and allow to further construction if not 90 degrees then that wall is not fit. 

We should make changes. Usually 24"inches square are used for walls. And 12 inches square 

used for doors and windows. 

4.4 PLUMB BOB 

This is used to measure the whether brick work is perfectly vertical or not. If plumb 

bob touches the wall exactly then construction is ok. It is exactly vertical otherwise correction 

must be done. 
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Fig4.2 Plumb Bob 

4.5 MEASURING TAPES AND RULES 

Folding box wood or plastic rules tend to get broken easily and have been largely 

replaced by steel tapes. These also have a limited life as they tend to get full of grit and do 

not fully retract. 

4.6 SHUTTERING PLATES 

These plates are present at the top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 Runners 

Normally these plates are off two types, they are wooden and steel plates and these two types 

are used based on the load and how much load it need to transverse. Wooden plates are 

cheaper than steel plates. 

 

 

Fig 4.3 Shutter Plates 
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4.7 PROP JACKS 

The props used for steel and wooden formwork are specially made to adjust the height 

of the prop as per the requirement. These props can be used to accommodate the variation in 

the height of beams, Slabs and all RCC members. It is especially used for heavy load bearing 

capacity. It is very simple in operation, time and labor saving. They are using two types of 

prop jacks 3m and 4m.  

There are different types of jacks used in construction site  

1. Top and bottom plate jack  

2. Four way head or Fork head jack 

3. L  Jack 

4. U  jack  

 

Fig 4.4 Prop Jacks 
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    Fig 4.5 Types of Prop jacks 

4.8 RUNNER 

These are about 2x3 and 3x4 inches, used for L jack to hold the under beam shuttering. 

4.9 CLAMP 

A clamp is a type of device typically used to hold a wood or metal work piece. There 

are used for Column shuttering and for Beam shuttering. These are available in different sizes. 

 

Fig 4.6Column Clamp 

4.10 ACRO SPANS: 
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Acro spans are widely use for slab shuttering works almost in all typeso construction. Its 

basically a telescopic spa which have inner and outer members.  

 

 

 

 

 

 

Fig 4.7Acro span 
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CHAPTER  5 

QUANTITY ESTIMATION 

5.1 Quantity of concrete & shuttering for footing 

In cubic feets 

1m=3.28ft  

 

 

Example:- 

A stepped footing with following dimensions  

A = 3.15m in feet 10.33ft 

B = 3.15m in feet 10.33ft 

C= 0.45m in feet 1.47ft 

D = 0.45m in feet 1.47 ft 

Tc =0.075m in feet 0.246ft 

Tf= 0.15m in feet 0.492ft 

Concrete Quantity-                                                        Shuttering Quantity- 

For Cement Concrete Bed-                                               For Cement Concrete Bed-      

Q = L x B x H                                                                   Q = Perimeter x h  

    = 10.33 x 10.33 x 0.492                                                   = (4 x 10.33) x 0.49 
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    =52.50 ft2                                                                         = 20.32ft2 

Stepped Footing 1                                                              Stepped Footing 1 

Q = L x B x H                                                                   Q = Perimeter x h  

    = 9.84 x 9.48 x 1.47                                                        = (4 x 9.48) x 1.47 

    =142.33ft2                                                                                            = 57.85ft2 

Stepped Footing 2                                                            Stepped Footing 2 

Q = L x B x H                                                                  Q = Perimeter x h  

    = 4.59 x 4.59 x 1.47                                                       = (4 x 4.59) x 1.47 

    =30.97ft2                                                                                                =26.98ft2 

Total quantity required = 52.50+142.33+30.97 = 225.8ft2 

Total shuttering Quantity = 20.32=57.85=26.98 = 105.15 ft2 

5.2 Quantity of steel reinforcement in beams 

 

5.2.1 Top Main Longitudinal Bar:- 

Apply the following formula to get the cutting length of the top longitudinal bar. 

Net Length = Clear length of the beam + 2x developing length+ 2x (bearing of wall - clear 
covers)                                                                                  Development length = 2/3 x D 

 
Therefore, Cutting length = Net length  2(d)for 900 = 2d      (d = dia of bar) 

 = Net length  4dfor 450 = 1d     (D = depth of beam) 

 

5.2.2 Bottom Main Longitudinal Bar:- 

Net Length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                 Development length = 2/3 x D 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4d                          for 450 = 1d 
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5.2.3 Top extra and bottom extra:- 

Same as top and bottom main reinforcement  

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers 

Therefore, Cutting length = Net length  2(2d)                         for 900 = 2d 

                = Net length  4dfor 450 = 1d 

5.2.4 Stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

Therefore, Cutting length = Net length  5(2d)                   hook length= 10D          

No of stirrups = length/spacing +1 

 

5.3 Quantity of Shuttering for beams 

Shuttering quantity:- (width + 2 x Depth) x length 

 Length = clear length + 2 x bearings of wall 

Example:- 

Top main reinforcement:- 

Net length = Clear length of beam + 2x developing length + 2 x (bearing of wall - clear 
covers)                                                                             (Development length = 2/3 x D)                                                             

 = 4400+2(2/3x525)+2(200-25) 

=5450mm    = 5.45m 

Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Bottom main reinforcement:- 

Net length= Clear length of beam + 2x developing length + 2 x (bearing of wall - clear covers) 

= 4400+2(2/3x525)+ 2(200-25) 

=5450mm    = 5.45m 
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Cutting length = Net length  2(2d) 

                        = 5450  2x 2 x 25 

                        =5350mm   = 5.35m 

Top extra reinforcement  :- 

Net Length = Extra Length at support + 1x developing length+ 1 x (bearing of wall clear 
covers) 

=1500+ (2/3x525)+ 2x(200-25) 

= 2025mm     = 2.025m 

Cutting length= Net length  (2d) 

= 2025  50 

 = 1975mm    = 1.975m 

Bottom extra reinforcement :- 

Net length = 4400  2(800) 

= 2800mm    = 2.8m 

Net length of stirrups:- 

Net length = 2(width of beam clear covers) + 2 (Depth of beam  clear covers) + 2x hook 
length 

= 2[(200-2(25) + (525-2(25)]+ 2x10x10 

= 1450mm    = 1.45m 

Cutting length = Net length  5(2D) 

= 1450 - 5x2x10 

                        =1350mm   = 1.15m                    

 

Stirrups:-   @ 150 c/c @ edge 

No of stirrups = (length/spacing)+1 

Length = 1500 + 175 = 1675 

No. of stirrups =(1675/150)+1 
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                  @ 230c/c @ middle 

No of stirrups = (length/spacing) + 1 

Length = 4400  (1500+1500) 

= 1400mm 

No. Of stirrups = (1400/230)+1 

 

Shutters Quantity for beam:- 

Quantity  (Q)         = (width + 2xdepth) x length 

               Width (b) = 200mm = 0.2m 

                Depth (d) = 525mm = 0.525m   

                Length (l) = 4400 +2(200) 

= 4800mm = 4.85m 

Q   =(b+ 2(d)x l) = (0.2 + 2(0.525) x 4.85) 

= 5.95 m2 

5.4 Quantity of Centering for Slabs

 

1. Find the Area of slab 

2. Find number of plates / shutters by using the following formula  

             Area of slab / shutter plates area 

3. Find the number  ofAcro spans 

              1 Acro span = 5 plates  
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              2 Acro span = 10 plates 

By cross multiplying can find the number of Acro spans for required area 

4. Find the number of prop jacks 

               1 Acro span = 3jacks 

               2 Acro span = 6 jacks 

  By cross multiplying can find the number of prop jacks for required area 

Example:- 

Area of slab = 5200x3600mm 

= 18720000mm2 

Shuttering quantity = 1.87m2 

No .of plates or shutters = Area of slab / area of shutter used 

Area of shutter used = 0.9x0.6 m2 

= 1.87/ (0.9x0.6) 

 

No. of Acro spans = for 5 plates = 1 Acro span 

for 35 plates =  ? 

                         By cross multiplying we get  

35/5 = 7 acro spans 

No. of prop jack = for 1 acro span = 3 jacks 

for 7 acro spans =    ? 

                         By cross multiplying we get 

                                        

5.5 Quantity of Brickwork 

1. Find the volume of brick wall  = Length x  height x Thickness of brick wall 

2. Find the volume of one brick = length x breadth x depth 

3. Find the volume of one brick with mortar = (L X B X D) X 10           

where 10 is thickness of mortar 

4. Number of bars = Volume of brick wall / Volume of one brick with mortar 
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5. Deduct the door and windows whether they are placed.  

Example: 

Length of brick wall = 3.95m 

Height of brick wall = 2.50m 

Thickness of wall = 0.2m 

Total brick work = L x B x T = 3.95 x 2.50 x 0.2 = 1.975m3 

Volume of one brick = 0.6 x 0.2 x 0.2 

Volume of one brick with mortar = (0.6 x0.2 x 0.2) x 0.1 = 0.0026 m3 

Number f bricks = Total volume of brick all / volume of one brick with mortar 

= 1.975/ 0.0024 = 822.9  nos 

5.6Quantity of Plastering 

Example : Plastering quantity for a  bed room (3800 x 3200 mm) 

 

North Wall [200 mm thick] 

Area = 2.8 x 2.5 = 7 m2 

Door D1 area = 0.975 x 2.150 = 2.09 m2 

Deducted area = 7-2.09 = 4.91 m2 

Door sides = [0.975 + 2.15 + 2.15] x 0.2 = 1.055 m2 
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Total area = 4.91 + 1.055 = 5.965 m2 

Volume = 5.965 x 0.012 = 0.071 m3 

East wall [100 mm thick] 

Area = 3.2 x 2.5 = 8 m2 

Volume = 8 x 0.012 = 0.096 m3 

For 200 mm thick 

Area = 0.8 x 2.5 = 2 m2 

Volume = 2 x 0.012 = 0.024 m3 

South wall [200 mm thick] 

Area = 3.6 x 2.5 = 9 m2 

Window W3 area = 1.0 x 1.2 = 1.2 m2 

Deducted area = 9 -1.2 = 7.8 m2 

Window sides = [1.0 + 1.2] x 2 x 0.2 = 0.88 m2 

Total area = 7.8 + 0.88 = 8.68 m2 

Volume = 0.104 m3 
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CHAPTER 6 

REINFORCEMENT AND SHUTTERING OF BEAM 

6.1BEAM REINFORCEMET  

Beam is a horizontal structural element has the capability of take tensile load and resistance 

to bending. The load which is carried by beam is transferred to column and wall. Most of the 

beam is reinforced and that type is main reinforcement of grade Fe500. The grade of concrete 

used in the beam is M25. The clear cover of the reinforcement is 25mm.Dimensions of the 

beam is 350*350mm.  

 

Fig 6.1 Beam reinforcement 

  

6.2BEAM & SLAB SHUTTERING 

 

Fig 6.2 beam and slab shuttering 
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CHAPTER 7 

SLAB CENTERING 

7.1 SLAB CENTERING 

Centering is a temporary arrangement and part of formwork which arranged to support 

horizontal member. The formwork for floors, beams and slabs is called as a centering. 

 

Fig 7.1 centering of slab 
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CHAPTER 8 

STAIRCASE REINFORCEMENT 

8.1STAIR CASE 

Stair case is an important component of a building providing access to different floors and 

roof of the building. It consist one intermediate slab between two floor levels. Other 

influencing parameters are lighting, ventilation, space etc. 

Tread: The horizontal top portion of a step where foot rests is known as tread. In the 

construction, size of tread is 300mm. 

Rise: The vertical distance between two successive steps is termed as Riser. In the 

construction, size of riser is 150mm. And the no. of steps for each floor is 25*3. 

 

 

Fig 8.1 Reinforcement in stair case 
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CHAPTER 9 

BRICKWORK 

9.1 Brick work :Brick work is masonry produced by a bricklayer, using bricks and mortar. 

Typically, rows of bricks called courses are laid on top of one another to build up a structure 

such as a brick wall. In the site, AAC (Autoclave Aerated Concrete) bricks are used. These 

are light weight, precast, foam concrete building material suitable for producing concrete 

masonry unit (CMU) like blocks. The size of bricks used are 600 x 200 x 200 mm. For every 

1m, DPC bed is provided. For testing the brickwork, Diagonal test is performed. 

AAC is well suited for high rise buildings due to its lower density and  require less steel and 

concrete for structural members. Also the mortar needed for laying bricks is also reduced.  

 

Fig 9.1Brick work 

Advantages of using AAC Bricks 

 Improved thermal efficiency reduces the thermal load on buildings. 

 Porous structure gives superior fire resistance 

 Workability allows accurate cutting thus reducing generation of solid waste 

 Light weight saves cost and energy in transportation and labour expenses 

 It is non-toxic and long lasting 
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CHAPTER 10 

PLASTERING 

10.1Plastering 

Plaster is a pasty composition of sand, cement and water that hardens and used for coating 

walls, ceiling and partitions. Plastering is a process of obtaining smooth surface on the rough 

surface. Also it helps in preventing damp proofing. 

 

Fig 10.1plastering to ceiling 

10.2 CURING 

Curing can be defined as keeping the concrete moist and warm enough so that hydration of 

cement can continue. It is the process of maintaining satisfactory moisture content and a 

favourable temperature of concrete during the period immediately after placing. Curing 

should be carried out for 10 days minimum for all cement and concrete works. Better curing 

gives strengthwithout any cost 

Methods of Curing 

Spraying: Vertical retaining walls and concrete columns are cured by spraying water in 

somecases, wet coverings. 

Membrane Curing:During shortage of water it is not possible to cure the concrete with 

sample quantity of water. In such cases membrane curing done. 

Ponding: Floor slab, road slab etc. are covered by water by making small ponds of water 
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CHAPTER-11 

BUILDING MODELS 

 

Fig 11.1Building model view1 

 

Fig 11.2 Building model view2 

 

Fig 11.3 Building model view3 
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CHAPTER-12 

CONCLUSION 

 Different tools and equipments used in site construction are known 

 Practical observation of construction of various structural elements 

 Estimation and Costing of various structural elements is learned and practiced 

 Importance of work ethics like time management, teamwork, punctuality etc. are 

understood. 

 The safety measures that must be practiced at site are known. 

Finally, a real time experience of working in a residential project was gained 
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ABSTRACT 

 

                As a part of the curriculum, and for the partial fulfillment of the requirements for 

completion of the Engineering degree from Gudlavalleru Engineering College, underwent an 

industrial training at the R.V.S GROUP OF PRIVATE LIMITED-GUNADALA, 

VIJAYAWADA for four weeks during the months May 2019 - June 2019. The reports 

consist of brief study and description of materials, equipments and procedures used at the site 

for construction. 

              The construction of mat foundation is seen practically in the site which involves a lot 

of technicality in construction. The equipment used and the process of construction is too 

long and time taking and requires skilled supervision. 

        Mat foundations, in general are reinforced concrete slabs to support and transfer 

structural load to the underlying soil, and are well suited to reduce differential settlement.   
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1. INTRODUCTION 

1.1 General 

       The term structure refers to anything that is constructed or built from 
different interrelated parts with a fixed location on the ground, but the term 
structure can also be used to refer to anybody of connected parts that is 
designed to bear loads, even if it is not intended to be occupied by people. 

           Any structure is generally considered to have two main portions: 

 Sub-structure 
 Super-structure 

 

1.1.1 Sub structure 

          The substructure of a building transfers the load of the building to the 
ground and isolates it horizontally from the ground. This includes foundations 
and basement retaining walls. 

1.1.2 Super structure 

         The superstructure is the portion of a building which is constructed above 
the ground level and it serves the purpose of stru
columns, beams, slab upwards including all finishes, door and window 
schedules, flooring, roofing, lintels, and parapets. 

 
Figure 1.1: Superstructure and Substructure in a Building 
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1.2 Foundation 

         A foundation is that part of a structure which transmits the weight of the 
structure to the ground.  A foundation is required for distributing the loads of 
the superstructure on a large area. 

           The main abject of the foundation to a structure is to distribute the load 
to the soil in such a way that the maximum pressure on the soil does not exceed 
its permissible bearing value, and at the same time the settlement is within the 
permissible limits. 

 

1.3 Types of foundations  

         Foundations may be broadly classified into two categories: 

 Shallow foundation 
 Deep foundation 

 

1.3.1 Shallow foundation 

       A shallow foundation transmits the loads to the strata at a shallow depth. 

According to Terzaghi, a foundation is shallow if its depth is equal to or less 
than its width. 

Types of shallow foundations: 

 Isolated footings 

 Combined  footings  

 Mat and raft foundation 

 

1.3.1.1 Isolated footings 

                    Footings which are provided under each column independently are called as 

isolated footings. They are usually square, rectangular or circular in section. Footing is laid 

on PCC Before laying PCC termite control is done to restrict the termites to damage the 

footings. These kind of footing are provided where the oil bearing capacity is generally high. 

Isolated footings comprise of a thick slab which may be flat or stepped or sloped. 
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Figure 1.2: Isolated footing 

 

1.3.1.2 Combined footing 

A footing which has more than one column is called as combined footing .This kind of 

footing is adopted when there is a limited space. Due to lack of space we cannot cast 

individual footing, Therefore footings are combined in one footing. 

 

Figure 1.3: Combined Footing 
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1.3.1.3 Raft or Mat footing 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large. As mentioned this footing is in shallow foundation .So in 

order to spread the load over large area with less depth then we have to increase the footing 

area. If we increase footing area, the footings are overlapped each other instead of providing 

each footing on each column all columns are placed in common footing. A raft footing is a 

solid reinforced concrete slab covering entire area beneath the structure and supporting all the 

columns. Such foundation due to its own rigidity minimizes differential settlements. It is 

provided in a place like seashore area, coastal area where the water table is very high and soil 

bearing capacity is very weak. 

 

 

                                           Figure 1.4 : Raft or Mat footing 
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1.3.2 Deep foundation 

         A deep foundation is a type of foundation that transfers building loads at 
considerable depth below the ground surface. According to Terzaghi, a 
foundation is deep if its depth is greater than its width. 

Types of deep foundations: 

 Pile foundation 

 Well foundation 

 

1.3.2.1 pile foundation 

         A pile is a long vertical load transferring member composed of either 

timber, steel or concrete. In pile foundations, a number of piles are driven in the 

base of the structure. 

They are constructed where excessive settlement is to be eliminated and where 

the load is to be transferred through soft soil stratum, where the Soil bearing 

capacity is sufficient. These types of footings are provided when the Soil 

bearing capacity of soil is very weak and the ground water table (level) is high. 

These types of the footings are generally designed on sea shore areas, bridges, 

etc. 

 

Figure 1.5: Pile Footing 
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1.3.2.2 Well foundation 

           Well foundation is a box of timber, metal, reinforced concrete or 

masonry which open both at the top and bottom, and is used for building for 

building and bridge foundations. Well foundation is preferable to pile 

foundation when foundation has to resist large lateral forces. The construction 

principles of well foundation are similar to the conventional wells sunk for 

underground water. 

 

Figure1.6: Well foundation 
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2. MAT FOUNDATION 

 

         A raft foundation, also called a mat foundation, is essentially a continuous 
slab resting on the soil that extends over the entire footprint of the building, 
thereby supporting the building and transferring its weight to the ground.  

         A raft foundation is often used when the soil is weak, as it distributes the 
weight of the building over the entire area of the building, and not over smaller 
zones (like individual footings) or at individual points (like pile foundations). 
This reduces the stress on the soil. 

         A raft foundation is also very good for basements. Foundations are 
created by excavating soil in order to find strong, compact, undisturbed natural 
soil that is at least a few feet below ground level. This soil is much stronger 
than the loose soil at the surface. If we construct a raft foundation at say 10 
feet below ground, and build concrete walls around the periphery, this makes 
an excellent basement. Therefore, an engineer designing a building with a 
basement will tend to choose a raft foundation over other types of 
foundations. 

 

2.1 Why mat foundation is used: 

 Bearing capacity of the soil is weak and not capable to transfer the load 
of the building to the ground. 

 A column is placed near to the property line and walls are so close that 
individual footing would overlap. 

 When a spread footing columns can cover up to 50% of the foundation 
area. 

 

2.2 Types of mat foundations   

 Flat plate mat 
   A flat plate mat is used for fairly small and uniform column spacing and 
relatively light loads. A flat plate type of mat is suitable when the soil is 
not too compressible. 
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Figure 2.1: Flat plat mat foundation 

 
 
 

 Plate Thickened under Columns: 
For columns subjected to very heavy loads usually the flat plate is 

thickened under columns to guard against diagonal shear and negative 
moments. 

 
Figure 2.2: Plate thickened under column 
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 Rigid Frame Mat: 

This type of mat is used when columns carry extremely heavy loads. In 
such design, basement walls act as ribs or deep beam. When the depth of 
beam exceeds 90 cm in simple beam and slab mat, a rigid frame mat is 
referred. 

 
Figure 2.3: Rigid frame mat foundation 

 

2.3 Advantages of mat foundation 

 Mat foundation can be provided where the shallow foundation is 
necessary but soil condition is poor. 

 It resists differential settlement.   
 Mat foundation itself can be considered as a floor slab. So it reduces the 

cost of constructing floor slab. 
 Distribute loads over a larger area. 

2.4 Disadvantages of mat foundation 

 Sometimes, mat foundations need heavy reinforcement in certain areas, 
which can add up to the price of the manufacture. 

 The edges of the mat foundation, if not properly take care of, may erode 
with time. However, when maintained well, these edges can last as long 
as the building it supports. 

 Sometimes, the design can become very complex and thus, requires really 
skilful and experienced engineers as well as workers. This can be a 
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3. CONSTRUCTION ACTIVITIES IN MAT FOUNDATION 

3.1 GENERAL 

              The below figure shows the steps involved on mat foundation. 

 

Figure 3.1: construction steps of a mat foundation 

 

3.2 PLAN OR MAPPING 

         Plans are a set of drawings or two-dimensional diagrams used to describe 
a place or object, or to communicate building or fabrication instructions. 
Usually plans are drawn or printed on paper, but they can take the form of a 
digital file. 

3.3 LEVELING 

            Leveling is a process of determining the height of one level relative 
another. It is used in surveying to establish the elevation of a point relative to a 
datum. 
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3.4 EXCAVATION 

      Excavation will be understood as the process of excavating and removing 
volumes of earth or other materials for the conformation of spaces where 
foundations, water tanks, concrete, masonry and sections corresponding to 
hydraulic or sanitary systems will be housed according to project plans. 

 

 

Figure 3.2: Excavation process 

 

3.5 DAMP PROOF COURSE 

         Damp proofing in construction is a type of moisture control applied to 
building walls and floors to prevent moisture from passing into the interior 
spaces. 

 

3.6 PLACING OF CC BLOCKS 

     Blocks are provided to maintain clear cover at the bottom and to   
protective cover for rebar through concreting. 
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Figure 3.3: Placing of CC blocks 

 

3.7 PLACING OF REINFORCEMENT 

            The reinforcing system in the mat can be quite substantial, with 
heavy reinforcing bar mats in the bottom, top, or locations within the mat 
depth and also provided Chair is placed to hold the top mesh at desired 
height. 

            Generally our visiting construction site used 12mm diameter size 
of reinforcement both main and distribution bars. 

 

Figure 3.4: Reinforcement 
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3.8 FORM WORK 

              Form work is the term used for temporary timber, plywood, metal or 

other materials used to provide support to wet concrete mix till it gets strength 

for self supports to horizontal, vertical and inclined surfaces or also provides 

support to cast concrete according to required shape and size. The form work 

also produces desired finish concrete surface. 

 

 

Figure 3.5: Formwork 

 

3.9 CONCRETING 

          Placing of concrete is done using termite pipes to avoid the segregation 

of concrete. 
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3.10 VIBRATING  

          To remove the voids from concrete mix then vibrating process is done 

generally mechanical vibratos are used. 

 

Figure 3.6: Vibrating of conarete 

3.11 LEVELLING 

             After completion of vibrating process then ensures level surface and 
Provides smooth finishes of concrete surface. 

 

Figure 3.7: Levalling of concrete surface 

3.12 CURING 

          Curing is the process in which the concrete is protected from loss of 
moisture and kept within a reasonable temperature range. The result of this 
process is increased strength and decreased permeability. Curing is also a key 
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player in mitigating cracks in the concrete, which severely impacts durability 
and immersed in water continuously for 28 days to obtain ultimate strength. 

 

Figure 3.8 : Curing 
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CONCLUSION 

 

 The principal objective of this Presentation is to learn about Mat 
Foundation practically with structural view.  

 Besides Mat Foundation we were able to learn other parts of a 
construction. 

 Safety measures that are to be followed while working in site. 
 We are familiarized with various machinery used in the construction 
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of materials and equipment used at the site for construction by the SLV INFRA

the site engineer had given the brief introduction about construction. The project

area had modified accordingly specifications quality checks and building Bye laws



3.3.2.2 Pier foundation



6.3 Measuring Tape and rules



8.12 curing

8.13. painting 35

9.  Miscellaneous Works



Buildings classified based on occupancy and type of use as.

area for dwelling purposes. In other words, residential building provides sleeping accommodation

410 units have been provided.



3. Estimated all  requirements and their quantities for G+4 Apartment.







using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are used to

12 mm were used in this construction.

In this construction 53 grade of cement is using because it gains quick strength.



bending of rebar Locator. This schedule contains all details of size, shape and dimension of rebar’s to



The blocks which are provided  to prevent exposing of reinforcement to outside. These are



     To pr

e the 





foundations are independent footings. Usually, each column has its own footing. The footing directly

transfers the loads from the column to the soil. The footings may be rectangular, square or circular in

the foundation runs along the direction of the wall. The width of the wall foundation is generally 2-3







transmit foundation loads to a deeper soil or rock strata when the bearing capacity of soil near the

 The structure includes a basement.

 Columns are closely placed.

 Other kinds of foundations are not feasible.

 Differential settlement is to be prevented.

The soil is weak and the load has to be spread over a large area.

Raft foundations are economic when:



the soil by end bearing. Unlike a pile, it can only transfer load by bearing and by not skin friction.



In order to Set out the building foundation trenches is the process of laying down the excavation line

There are several types of caisson foundation such as:















This is used to measure the whether brick work is perfectly vertical or not If plumb bob



Roadwork Jobs, Excavations and More. Auto Levels require that you level the instrument by hand,

but you're only required to get the bubble within the black circle on the bubble.





buildings, bridges, pavements & where the soil conditions are normal.



refers to compressive strength in N/mm^2.



il

contingencies, approval of drawings from City Development Authority.





To form a solid base on which the reinforcement can be tied and footing can be placed. Plain





many others. Before starting the wall construction the base of wall is constructed first using concrete
or size stone masonry. The height of the walls depends upon the floor height. Necessary opening are

to given for doors,windows and ventilators





 Cure the surface for about 7 days. So that, plaster gains proper strength.

plaster work is generally of 1:3 or 1:4 is used. Thickness of plaster layer should not be more than 0.75 inch.

pointing. It is better to plaster the external walls rather than pointing.

Tile Laying



8.12.CURING

curing can be defined as keeping the concrete moist and warm enough so that hydration of cement can continue.
It is the process of maintaining satisfactory moisture content and a favorable temperature of concrete during the

period immediately after placing. Curing should be carried out for 10 days minimum for all cement and concrete works.

Better curing gives strength without any cost.

CURING

Methods of curing
spraying: vertical retaining walls and concrete columns are cured by spraying water. In some cases,

wet coverings.

Membrane curing:

During shortage of water it is not possible to cure the concrete with sample quantity of water. In such

cases membrane curing is done.

Ponding:

Floor slab, road slab etc, are covered by water for making small ponds of water.

Gunny bag curing

Gunny Bag Curing

34



done for the smooth finish. It refers for outside and inside works.

Painting Works

8.13.Painting

9. Miscellaneous Works

Ponding

35





It was wonderful learning experience at SLV INFRA Pvt.Ltd, and consultants for four weeks

I gained a lot of insight regarding almost every aspect of the site. I was given exposure in almost all

I got experience dealing the workers in site.

I gained a lot of knowledge about the bars bending schedule by practical visited experience.
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UNIT -1 

INTRODUCTION TO INDIAN RAILWAYS 

Indian Railways (IR) is India's national railway system operated by the Ministry of 

Railways. It is one of the public facilities given by the government. It manages the fourth 

largest railway network in the world by size, with a route length of 67,368-kilometre as of 

March 2017. About 57.91% of the routes are electrified with 25 kV 50 Hz AC electric 

traction while 33% of them are double or multi-tracked. 

In the year ending March 2018, IR carried 8.26 billion passengers and transported 1.16 

billion tons of freight. In the fiscal year 2017 18, IR is projected to have revenue of 

lion in 

passenger revenue, with an operating ratio of 96.0 percent. 

Indian Railway (IR) runs more than 20,000 passenger trains daily, on both long- distance 

and suburban routes, from 7,349 stations across India. The trains have five-digit and four- 

digit numbering system. Mail or Express trains, the most common types, run at an average 

speed of 50.6 kilometers per hour. Most premium passenger trains like Rajdhani, Shatabdi 

Exp run at peak speed of 140 150 km/h with Gatiman Express between New Delhi and 

Jhansi touching peak speed of 160 km/h. Indian railways also runs indigenously built semi- 

high speed train called Vande Bharat between Delhi - Varanasi and Delhi - Katra which 

clocks a maximum track speed of 180 km/h. In the freight segment, IR runs more than 

9,200 trains daily. The average speed of freight trains is around 24 kilometers per hour. 

Maximum speed of freight trains varies from 60 to 75 km/h depending upon their axle load 

with container special running at a peak speed of 100 km/h. 

As of March 2017, Indian Railways rolling stock consisted of 277,987 freight wagons, 

70,937 passenger coaches and 11,452 locomotives. IR owns locomotive and coach- 

production facilities at several locations in India. Being the world's eighth-largest 

employer, it had 1.30 million employees as of March 2016. 
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UNIT-2 

LEVELLING 

Levelling is a branch of surveying, the object of which is to establish or verify or measure 

the height of specified points relative to a datum. It is widely used in cartography to measure 

geodetic height, and in construction to measure height differences of construction artifacts. 

 
 
 
 
 
 
 

 
Fig 2.1 Profile Levelling 
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UNIT-3 

COMPONENTS OF RAILWAY TRACK 
 

 

 

3.1 Sub Grade 

Fig 3.1 Components of Railway Track 

 
 

In transportation engineering, sub grade is the native material underneath a constructed 

road, pavement or railway track. It is also called formation level. The term can also 

refer to imported material that has been used to build an embankment. 

Preparation of the sub grade for construction usually involves digging, in order to 

remove surface vegetation, topsoil and other unwanted material, and to create space for 

the upper layer of the pavement. 

 
 

 

Fig 3.2 Sub Grade 
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3.1.1 Checking the level of sub grade 
 

 After the preparation of sub grade we need to check the level of the sub grade to 

lay the blanket material. 

 Dumpy level is used to find out the level of the sub grade. 
 

 Once the sub grade is at the required level then blanket work is started. 
 

3.2 Blanket 
 

Blanket is a layer of coarse grained material between ballast and sub-grade, spread over 

entire width. On some other railway systems of the world, this layer is also called as 

sub-ballast. 
 

Fig 3.3 Blanket Material 
 

3.2.1 Properties of blanket material 
 

The blanket should cover the entire width of the formation from shoulder to shoulder. 

The blanket material should be well graded coarse grained material and the particle size 

distribution curve should fall within two enveloping curves. If the material contains 

plastic fines, the percentage of fines i.e. percentage finer the 75µ sieve shall not exceed 

5%. If fines are non-plastic, then the above percentage may be allowed up to 12%. The 

Uniformity coefficient (Cu) should not be less than 4, preferably be more than 7. 
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3.2.2 Preparation of blanket material 
 

a. Dumping: 
 

Fig 3.4. Dumping 

Blanket material is being dumped into track from the location where it is stacked. 

 
b. Dozing: 

 

Fig 3.5 Dozing 
 

Leveling the blanket material after dumped at the required location using dozers. 
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c. Grading: 
 

Fig 3.6 Grading 

The process of final shaping of surfaces on which pavement will be placed. 

 
d. Rolling: 

 

 
Fig 3.7 Rolling 

 
The process of compaction of soil, gravels, concrete, or asphalt in the construction 

of roads and foundations. 
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3.3 CHECKING THE LEVEL OF BLANKET BED 

3.3.1 Levelling: 
 

Levelling or leveling is a branch of surveying, the object of which is to establish 

or verify or measure the height of specified points relative to a datum. 

 

a. Principle of levelling: 
 

The principle of leveling is to obtain horizontal line of sight with respect to which 

vertical distances of the points above or below this line of sight are found. 
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UNIT-4 
 

SAND REPLACEMENT METHOD 

The basic principle of sand replacement method is to measure the in-situ volume of hole 

from which the material was excavated from the weight of sand with known density filling 

in the hole. The in-situ density of material is given by the weight of the excavate material 

divided by the in-situ volume. 

The field density of natural soil is required for the estimation of soil bearing capacity for 

the purpose of evaluation of pressures on underlying strata for computation of settlement, 

and stability analysis of natural slope. 

 
The sand replacement test method is also used to determine the in-place density of 

compacted soil in order to compare it with the designated compaction degree, hence it 

specifies how much the compaction of the soil is close to the designated compaction 

degree. 

 

4.1 Apparatus 

 
1. Sand  pouring cylinder 

2. Calibrating container, 100mm diameter and 150mm height 

3. Soil cutting and excavating tools, such as scrapper tool, bent spoon 

4. Plane surface: Glass or Perspex Plate or Other Plane Surface, 450mm square, 

9mm thick or larger 

5. Metal container to collect excavated soil 

6. Metal tray, 300mm square and 40mm deep with a hole of 100mm in diameter at 

the center 

7. Weighing balance accurate to 1 gram 

8. Moisture content cans 

9. Oven 

10. Desiccator 
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4.2 Materials 

Clean, uniform sand passing 1mm IS sieve and retained on 600micron IS sieve in sufficient 

quantity. It is required to be free from organic substances. The sand should have been dried 

in an oven and kept in suitable storage for a period of time to allow its water content to 

reach equilibrium with atmospheric humidity. 

 

4.3 Calibrations 

 
1. Measure the internal dimensions of the calibrating container and then calculate its 

volume. 

2. Fill the sand-pouring cylinder with sand, within about 10mm of its top. Determine 

the weight of the filled cylinder (M1). 

3. Place the sand-pouring cylinder vertically on the calibrating container. Open the 

shutter to allow the sand run out from the cylinder. When there is no further 

movement of the sand in the cylinder, close the shutter. 

4. Lift the pouring cylinder from the calibrating container and weigh it to the nearest 

gram (M2). 

5. Place the sand pouring cylinder on the glass plate. Open the shutter and allow the 

sand to run out of the cylinder until no further movement of the sand is noticed 

(sand fills the cone of the cylinder), and then close the shutter and remove the sand 

pouring cylinder carefully. 

6. Take the sand on the glass plate and determine its weight (M3) 

7. Repeat step 3 to step 6 two more times and record mean weight (mean M2 and M3) 

8. Determine the dry density of sand. 

4.4 Procedure 

 
1. Expose an area of about 450mm square on the surface of the soil mass. Trim the 

surface down to a level surface using a scrapper tool. 

2. Place the metal tray on the leveled surface. 
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3. Excavate the soil though the central hole of the tray, using the hole in the tray as a 

pattern. The depth of the excavated hole should be about 150mm. 

4. Collect all the excavated soil in a metal container, and determine the mass of the 

soil (M). 

5. Remove the metal tray from the excavated hole. 

6. Fill the sand pouring cylinder within 10mm of its top. Determine its mass (M1). 

7. Place the cylinder directly over the excavated hole. Allow the sand to run out the 

cylinder by opening the shutter. Close the shutter when the hole is completely filled 

and no further movement of sand is observed. 

8. Remove the cylinder from the filled hole. Determine the mass of the cylinder (M4). 

9. Take a representative sample of the excavated soil. Determine its water content. 

10. Determine the dry density of soil of soil by the formula 
 
 

 
 
 
 
 
 
 
 
 

Fig4.1 Sand Replacement Test Apparatus 

 

 
Dry density=Bulk density/(1+water content) 
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5.1 Ballast: 

UNIT-5 

PERMANENT WAY OF RAILWAY TRACK 

 
 

Ballast is a layer of broken stones, gravel, or any other granular material placed 

and packed below and around sleepers for distributing load from the sleepers to the 

formation. It provides drainage as well as longitudinal and lateral stability to the track. 

 
 

5.1.1 Functions of Ballast: 
 

The ballast serves the following functions in a railway track. 
 

 It provides a level and hard bed for the sleepers to rest on. 
 

 It holds the sleepers in position during the passage of trains. 
 

 It transfers and distributes load from the sleepers to a large area of the formation. 
 

 It provides elasticity and resilience to the track for proper riding comfort. 
 

 It provides the necessary resistance to the track for longitudinal and lateral stability. 
 

 It provides effective drainage to the track. 
 

 It provides an effective means of maintaining the level and alignment of the track. 
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Fig 5.1 Ballast 
 

5.2 Sleepers: 
 

Sleepers are the transverse ties that are laid to support the rails. They have an important 

role in the track as they transmit the wheel load from the rails to the ballast. Several types 

of sleepers are used on Indian Railways. 

5.2.1 Functions and Requirements of Sleepers: 
 

a) Holding gauge in proper gauge and level. 
 

b) Act as elastic medium. 
 

c) Support the rail firmly and evenly. 
 

d) Distribute the load transmitted from the rolling stock over large area of ballast. 
 

e) Provides stability to the permanent way. 

 
5.2.2 Requirement of an Ideal sleeper: 

 
a) Proper maintenance of gauge. 

 
b) Should have fittings that can be fitted, removed lifted, packed and replaced. 

 
c) Long life. 

 
d) Economical in respect of initial cost and subsequent maintenance. 

 
e) Capable of maintain alignment of track and level of ballast. 



13 
 

f) Strong enough to withstand bending stress. 
 

g) Should provide resistance against slide. 
 

h) Should resist being pushed forward due to passage of trail. 
 

i) Should be anti-theft and anti sabotage. 
 
 
 
 
 
 

 
5.2.3 Types of Sleepers: 

 
1. Timber or wooden sleepers: 

 
The timber sleepers nearly fulfilled all the requirements of ideal sleepers and hence they 

are universally used. The wood used may be like teak etc or it may be coniferous like pine. 

The salient features of timber/wooden sleepers with advantages and disadvantages. 

2. Steel Sleepers: 
 

They are in the form of steel trough inverted on which rails are fixed directly by keys or 

nuts and bolts and used along sufficient length of tracks. 

 

 
Fig 5.2 Steel Sleepers 

 
3. Cast Iron Railway Sleepers: 

 
Sleepers made of cast iron are known as CI sleepers. 
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Fig 5.3 Cast Iron Railway Sleepers 
 
 
 
 
 

CI sleepers are of the following types: 
 

a. Pot or Bowl sleeper: 
 

The sleeper consists of two oval shaped bowls or pots inverted 

under each rail on the ballast. The sleepers are connected across the track by means of tie 

bar 2.62 m x 50 mm x 20 mm with associated fitting such as gibes, key and cotter. 

 

 
Fig 5.4 Pot or Bowl Sleeper 
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b. Plate sleeper: 
 

The sleeper consists of two rectangular plates 864 x 305 mm side laid 

parallel to the rail. 

 

 
Fig 5.5 Plate Sleeper 

 
 
 

c. Box sleeper: 
 

It is 

provided on the top of each plate for holding the rail. It is however obsolete. 

d. CST  9 Sleeper: 
 

This is most commonly used sleepers (CI) and has been standardized by 

standard committee. It was first introduced in India in 1935 and features of plate, pot and 

box sleepers have been incorporated in it. 
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Fig 5.6 CST  9 Sleepers 
 

e. Duplex Sleepers: 
 

The sleeper contains two plates each of size 856 x750 mm with 850 mm side parallel to the 

rail under each joint. The tie bar connects the plates across the track supporting ends of the 

adjoining rails at joints. These tie bars however not fixed to the rail with any fitting as 

illustrated in Fig. 5.7. 
 

 
Fig 5.7 Duplex Sleepers 

 
f. Concrete Sleepers: 

 
R.C.C and pre-stressed concrete sleepers are now replacing all other types of sleepers 

except to some special circumstances such as crossing bridges etc here timber sleepers are 

used. They were first of all used in France round about in 1914 but are common since 1950. 

They may be a twin block sleepers joined by an angle iron. It may be a single block pre- 

stressed type. 
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Fig 5.8 Concrete Sleepers 
 

5.3 Rails: 
 

Rails are the members of the track laid in two parallel lines to provide an unchanging, 

continuous, and level surface for the movement of trains. To be able to withstand stresses, 

they are made of high-carbon steel. 

5.3.1 Function of Rails: 
 

Rails are similar to steel girders. They perform the following functions in a track: 
 

(a) Rails provide a continuous and level surface for the movement of trains. 
 

(b) They provide a pathway which is smooth and has very little friction. The friction 

between the steel wheel and the steel rail is about one-fifth of the friction between the 

pneumatic tire and a metallic road. 

(c) They serve as a lateral guide for the wheels. 
 

(d) They bear the stresses developed due to vertical loads transmitted to them through 

axles and wheels of rolling stock as well as due to braking and thermal forces. 

(e) They carry out the function of transmitting the load to a large area of the formation 

through sleepers and the ballast. 

5.3.2 Types of rails: 
 

Rails can be divided in three types 
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1. Double Headed Rails 
 

2. Bull Headed Rails 
 

3. Flat Footed Rails 
 

1. Double Headed Rails: 
 

These rails indicate the early stage of development. It essentially consists of three 

parts, 

 Upper Table 

 Web 

 Lower Table 
 

Both the upper and lower tables were identical and they were introduced with the hope 

of double doubling the life of rails. When the upper table is worn out then the rails can be 

placed upside down reversed on the chair and so the lower table can be brought into use. 

But this idea soon turned out to b wrong because due to continuous contract of lower table 

with the chair made the surface of lower table rough and hence the smooth running of the 

train was impossible. Therefore, this type of rail is practically out of use. Double headed 

rail is shown in Figure. 

2. Bull Headed Rails: 
 

This type of rail also consists of three parts, 

 
 The Head 

 The Web 

 The Foot 
 

These rails were made of steel. The head is of larger size than foot and the foot is designed 

only to hold up properly the wooden keys with which rails are secured. Thus, the foot is 

designed only to furnish necessary strength and stiffness to rails. Two cast iron chairs are 

required per each sleeper when these rails are adopted. 
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3. Flat Footed Rails: 
 

These rails were first of all invented by Charles Vignoles in 1836 and hence these rails 

are also called vignols rails. It consist of three parts 

 The Head 

 The Web 

 The Foot 
 

The foot is spread out to form a base. This form of rail has become so much popular that 

about 90% of railway tracks in the world are laid with this form of rails. Flat footed rails 

are shown in Figure. 

 

 

 
Fig 5.9 Flat Footed Rails 

 
5.4 RAIL FASTENINGS: 

 
Fastenings are required to keep the rails in their position by 

connecting the rails and to allow for expansion and contraction, maintain required tilt of 

the rails, maintain points and crossings and to correct the tract alignment vertically and 

laterally. The various fixtures are as given below: 
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(a) Fish plate 
 

(b) Bearing plate 
 

(c) Chairs 
 

(d) Spikes 

 
The above features are briefly described below: 

 
a. Fish plate: 

 
Function of the fish plate is: 

i. Provide full expansion and contraction. 

ii. Bear vertical and lateral stress without distortion and resist wear. 

iii. Provide easy renewal and replacement. 
 
 

 
Fig 5.10 Fish Plate 

 
b. Bearing plate: 

 
Flat footed rails do not provide adequate bearing area on the timber sleeper and hence 

bearing plates are used to distribute the load over larger area. 

In the case of B.H and DH rails bearing plates are required. 
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These plates are fixed to the sleepers by spikes and are made cast iron or steel. 
 
 

Fig 5.11 Bearing Plate 
 

c. Chairs: 
 

These are driven for holding DH and BH rails in the required position. 
 

 
Fig 5.12 Chairs 

 
 
 

d. Spikes: 
 

(1) Dog spikes: They are named due to the shape of their heads. Used for holding 

flat footed rails to wooden sleepers. 
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(2) Screw spikes: They are tapered screws with v-ends. For BG track 165mm 

long spike is used. 

(3) Round spike: These have 19mm diameter with 38mm diameter head. Length 

of the spike varies with gauge of the track. 

(4) Elastic spike: These are provided with steel springs. 
 
 

 
Dog spikes Screw spikes 

 

 
Round spike Elastic spike 

 
Fig 5.13 Types of Spikes 
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5.5 Rail Gauges 
 

5.5.1 Various types of rail gauges in India: 
 

 Broad gauge 

 Meter gauge 

 Narrow gauge 
 

a. Broad Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1676mm the gauge is called Broad Gauge (B.G) This gauge 

is also known as standard gauge of India and is the broadest gauge of the world. 

Suitability: - Broad gauge is suitable under the following Conditions:- (i) When sufficient 

funds are available for the railway project. (ii) When the prospects of revenue are very 

bright. This gauge is, therefore, used for tracks in plain areas which are densely populated 

i.e. for routes of maximum traffic, intensities and at places which are centers of industry 

and commerce. 

b. Meter Gauge: - When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is 1000mm, the gauge is known as Meter Gauge (M.G) The 

railway tracks have been laid to this gauge. 

Suitability:- Meter Gauge is suitable under the following conditions:- (i) When the funds 

available for the railway project are inadequate. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used for tracks in under-developed areas and in interior 

areas, where traffic intensity is small and prospects for future development are not very 

bright. 

c. Narrow Gauge:- When the clear horizontal distance between the inner faces of two 

parallel rails forming a track is either 762mm or 610mm, the gauge is known as Narrow 

gauge (N.G) The other countries using narrow gauge are Britain, South Africa, etc. 10% of 

laid to this gauge 
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Suitability: - Narrow gauge is suitable under the following conditions:- (i) When the 

construction of a track with wider gauge is prohibited due to the provision of sharp curves, 

steep gradients, narrow bridges and tunnels etc. (ii) When the prospects of revenue are not 

very bright. This gauge is, therefore, used in hilly and very thinly populated areas. The 

feeder gauge is commonly used for feeding raw materials to big government manufacturing 

concerns as well as to private factories such as steel plants, oil refineries, sugar factories, 

etc 

 
 

 
Name of gauge Width (mm) Route (km) % of route 

(km) 
Broad gauge (BG) 1676 55,188 85.6 
Meter gauge (MG) 1000 6809 10.6 
Narrow gauge 
(NG) 

762 2463 3.8 

Total all gauges 3438 64,460 100 
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CONCLUSIONS 

 During the time as an intern preparation of the formation level of track foundation 

is learned. 

 Learned how experiments performed in labs are used at construction site. 

 Setting and alignment of sleepers and rails is learned. 

 Working experience at construction site is gained. 
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ABSTRACT 
 

An internship training was identified to undergo internship for period of 

4weeks in the months of May and June 2019 to understand the sequence of 

construction MANGALAGIRI. The report consists of brief study and description 

of materials and equipment used at the site for construction by the SLV INFRA 

Pvt.Ltd., activities for a 12 storied residential building 
 

The Project deals with residential building consists of G+12 floors. It is 

residential building with both lifts, stair case and other amenities. Supervisor and 

the site engineer had given the brief introduction about construction. The project 

mainly deals with observation from the site execution work of the structure 

(Footings, Columns, beams, & slabs). Based on the orientation of floors, built up 

area had modified accordingly specifications quality checks and building Bye laws 

and healthy safety plan are followed throughout the life cycle of the project. 
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1.0 INTRODUCTION 

SLV Amaravati Pride in Mangalagiri, Guntur by SLV Builders is a residential project. The 

project offers Apartment with perfect combination of contemporary architecture and features to 

provide comfortable living. The Apartment are of the following configurations: 2BHK, 3BHK and 

4BHK. The size of the Apartment ranges in between 108.7 Sq. mt and 268.49 Sq. mt SLV Amaravati 

Pride price ranges from 48.99 Lacs to 1.40 Cr. SLV Amaravati Pride offers facilities such as 

Gymnasium and Lift.It also has amenities like Badminton court, Jogging track and Swimming pool. 

It also offers services like Garbage disposal. It also offers Car parking. It is an under construction 

project with possession offered in Apr, 2022. The construction is of 4 floors. An accommodation of 

410 units have been provided. 

1.1 Types of Buildings 

Buildings classified based on occupancy and type of use as. 

1.1.1. Residential Building: 
 

A residential building is defined as the building which provides more than half of its floor 

area for dwelling purposes. In other words, residential building provides sleeping accommodation 

with or without cooking or dining or both facilities. 
 

1.1.2. Educational Building: 
 

These include any building using for school,college,assembly for instruction, education or 

recreation. 

1.1.3. Institutional Building: 
 

Institutional building simply refers to any structure that fulfills a role related to health 

care,education, recreation, or public works. Construction services teams that specialize in this type of 

work build everything from hospitals and elementary schools to athletic facilities and university 

buildings. 

1.1.4. Industrial Building: 
 

It defines industrial purposes as: Factories and other premises used for manufacturing, 

altering, repairing, cleaning, washing, breaking-up, adapting or processing any article; generating 

power or slaughtering livestock. 
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1.2 Location of the Site 

The site was located at 8-56,6B/5,Beside Tenali Flyover Sri Saila Nagar,WARD NO:5, 

Mangalagiri, Andhra Pradesh 522503 

 
 

 

 

1.3 Work Area 

1. Studied various execution techniques. 

2. Accompanied with Senior Engineer for Site Inspection. 

3. Estimated all requirements and their quantities for G+4 Apartment. 
 

1.4 Introduction to IS Codes 

As an Engineer one should have basic knowledge on IS Codes. In this internship I have 

studied the practical applications of IS 456:2000, IS 1343 and Code of Practice for Precast Concrete 

Construction 2003. 
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1.5 Layout Plan 
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1.6 Plan of Footings in Buildings: 
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2.1 Cement 

2.0 CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of moisture it 

undergoes chemical reaction termed as hydration. If cement is more than three months old then it 

should be tested for its strength before being taken into use. The Bureau of Indian Standards (BIS) 

has classified OPC in three different grades the classification is mainly based on the compressive 

strength of cement-sand mortar cubes of face area 50 cm2 .The grades are 

 33 grade 

 43 grade 

 53 grade 
 

In this construction 53 grade of cement is using because it gains quick strength. 
 

2.2 Ready Mix Concrete (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates was 

used and the slump of concrete is 110mm maintained to pump the concrete at required heights by 

using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are used to 

maintain the workability of concrete & slump. 

 

S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 

 
2.3 Reinforcement 

Steel reinforcements are used generally, in the form of bars of circular cross section in 

concrete structure. Various diameters of Fe 415 grade steel bars like 6 mm 8 mm(stirrups), 10 mm, 

12 mm were used in this construction. 



6  

 
 

Steel Reinforcement 
 

2.4 Terminology used in Reinforcement 
 

2.4.1 Bar-Bending Schedule 
 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in advance before cutting and 

bending of rebar Locator. This schedule contains all details of size, shape and 

be cut. It is used to measure the quantity of steel for total construction 

2.3.2 Stirrups:These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement. Both ends should be hooked more than 1350 
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Stirrups 
 

2.3.3 Cover Block: 
 

The blocks which are provided to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 
 

Structural element Cover to reinforcement (in mm): 
 
 
 

Structural Elements Size of Cover 

Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 
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3.0 FOUNDATION 

Foundation is one of the most important parts of the structure. Foundation is defined as that 

part of the structure that transfers the load from the structure as well as its own weight over a large 

area of soil in such a way that the load does not exceed the ultimate bearing capacity of the soil and 

the settlement of the total structure remains within a tolerable limit. Foundation is the part of a 

structure on which the building stands. The solid ground on which the foundation rests is called the 

foundation bed. 

 
3.1 Why a Foundation is Provided 

 

Foundation should fulfill the following objectives: 
 

 Distribute the weight of the structure over a large area of soil. 

 Avoid unequal settlement. 

To prevent the lateral movement of the structure. 

 Increase the structural stability. 
 

3.2 Why There are Different Types of Foundation 
 

As we know that there are different types of soil and bearing capacity of the soil is different 

for each individual type of soil. So depending on the soil profile, size and load of the structure, 

engineers chose different types of foundation. 

 
3.3 Types of Foundation 

 
In general, all foundations are divided into two categories, such as SHALLOW 

FOUNDATIONS and DEEP FOUNDATIONS. The terms Shallow Foundation and Deep  

Foundation refer to the depth of the soil at which the foundation is placed. Generally, if the width of 

the foundation is greater than the depth of the foundation it is la

following chart. 
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Main aspects of different types of foundation along with their images are given below. As 

economic feasibility is one of the main factors in foundation type selection, it is also discussed  

briefly with each type of foundation. To know other factors which affect the selection of foundation 

read: Factors Considered for Selection of Foundation. 

 
3.3.1 Shallow Foundations 

 
Several types of shallow foundations are discussed below: 

 

3.3.1.1. Isolated Spread Footing 
 

This is the most common and simplest type of foundation as this is the most economical type 

of foundation. They are generally used for ordinary buildings (Generally up to five stories). 
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Isolated footing type foundation consists of footing at the base of the column. This type of 

foundations are independent footings. Usually, each column has its own footing. The footing directly 

transfers the loads from the column to the soil. The footings may be rectangular, square or circular in 

shape. The size of the footing can be roughly calculated by dividing the total load at the column base 

by the allowable bearing capacity of the soil. 

Isolated Spread Footing is economical when: 

 
 The load of the structure is relatively low. 

 Columns are not closely placed. 

 Bearing capacity of the soil is high at a shallow depth. 
 

3.3.1.2. Wall Footing or Strip footing 
 

This type of footing is used to distribute loads of structural load-bearing walls to the ground. Wall  

the foundation runs along the direction of the wall. The width of the wall foundation is generally 2-3 

times of the width of the wall. 
 

 
Strip Footing 

 
 
 

The wall footing is a continuous slab strip along the length of the wall. Stone, brick, reinforced 

concrete etc. is used for the construction of wall foundations. 

Wall footing is economical when: 
 

 Loads to be transmitted are of small magnitude. 

 The footing is placed on dense sand and gravel. 
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3.3.1.3. Combined Footing 
 

The combined footing is very similar to the isolated footing. When the columns of the 

structure are closely placed, or the bearing capacity of the soil is low and their footing overlap each 

other, combined footing is provided. 

The foundations which are made common to more than one column are called combined 

footings. They may be rectangular, tee-shaped or trapezoidal in shape. The main objective is the 

uniform distribution of loads under the entire area of footing. For this is necessary to coincide the 

center of gravity of the footing area with the center of gravity of the total loads. 
 

 
Combined Footing 

 
Combined foundations are economic when: 

 
 The columns are placed close to each other. 

 When the column is close to the property line and the isolated footing would cross the 

property line or become eccentric. 

 Dimensions of one side of the footing are restricted to some lower value. 
 

3.3.1.4. Cantilever or Strap Footing 
 

Strap footings are similar to combined footings and reasons for considering or choosing strap 

footing is similar to the combined footing. 

In strap footing, the footings under the columns are built individually and connected by strap 

beam. Generally, when the edge of the footing cannot be extended beyond the property line the 

exterior footing is connected by strap beam with interior footing. 
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Cantilever Footing 
 

3.3.1.5. Raft or Mat Foundation 
 

Raft or Mat foundations are used where other shallow foundation or pile foundation is not 

suitable. It is also recommended in situations where the bearing capacity of the soil is poor, the load 

of the structure is to be distributed over a large area or structure is constantly subjected to shocks or 

jerks. 

Raft foundation consists of a reinforced concrete slab or T-beam slab placed over the entire area of 

the structure. In this type of foundation, the entire basement floor slab acts as the foundation. The 

total load of the structure is spread evenly over the entire area of the structure. This is called Raft 

because in this case, the building seems like a vessel which floats on a sea of soil. 
 

 
Raft or Mat foundations 
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Raft foundations are economic when: 

The soil is weak and the load has to be spread over a large area. 

 The structure includes a basement. 

 Columns are closely placed. 

 Other kinds of foundations are not feasible. 

 Differential settlement is to be prevented. 
 

3.3.2 Deep Foundations 

 
Several Types of Deep Foundations Are Discussed Below: 

 
3.3.2.1. Pile Foundation 

Pile foundation is a common type of deep foundation. They are used to reduce cost and when as per 

soil condition considerations, it is desirable to transmit loads to soil strata which are beyond the  

reach of shallow foundations. 

Pile is a slender member with a small cross-sectional area compared to its length. It is used to 

transmit foundation loads to a deeper soil or rock strata when the bearing capacity of soil near the 

surface is relatively low. Pile transmits load either by skin friction or bearing. Piles are also used for 

resist structures against uplift and provide structures stability against lateral and overturning forces. 

Pile foundations are economic using pile foundation when 

 
 Soil with great bearing capacity is at a greater depth. 

 When there are chances of construction of irrigation canals in the nearby area. 

 When it is very expensive to provide raft or grillage foundations. 

 When the foundation is subjected to a heavy concentrated load. 

 In marshy places. 

 When the 

more in the river bed. 

 
3.3.2.2. Pier Foundation 

 
Pier is an underground structure that transmits heavier load which cannot be transmitted by shallow 

foundations. It is usually shallower than pile foundations. 
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Pier foundation is a cylindrical structural member which transfer heavy load from superstructure to 

the soil by end bearing. Unlike a pile, it can only transfer load by bearing and by not skin friction. 
 

Pier Foundation is economic when: 

 
 Sound rock strata lie under a decomposed rock layer at the top. 

 The topsoil is stiff clay which resists driving the bearing pile. 

 When a heavy load is to be transferred to the soil. 
 

3.3.2.3. Caisson Foundation 
 

Caisson foundation is a watertight retaining structure used as a bridge pier, construction of 

dam etc. It is generally used in structures which requires foundation beneath a river or similar water 

bodies. Reason for choosing caisson foundation is that it can be floated to the desired location and 

then sunk into place. 
 

 
Caisson Foundation 

 
Caisson foundation is a ready-made hollow cylinder depressed into the soil up to the desired 

level and then filled with concrete which ultimately converts to a foundation. It is mostly used as 

bridge piers. Caissons are sensitive to construction procedures and lack construction expertise. 
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There are several types of caisson foundation such as: 
 

1. Box Caissons 

2. Floating Caissons 

3. Pneumatic Caissons 

4. Open Caissons 

5. Sheeted Caissons 

6. Excavated Caissons 

 
Caisson foundations are economic when: 

 
 Pile cap requirement is to be minimized 

 Noise and vibration needed to be reduced 

 Foundation has to be placed beneath water bodies. 

 Highly lateral and axial loading capacity is required. 

 
3.3.3 Setting Out Building Foundations on Ground 

In order to Set out the building foundation trenches is the process of laying down the excavation line 

and center line on the ground based on the foundation plan. The setting out process is also called as 

ground tracing that is performed before commencing the excavation process. 

Once the design of foundation is complete, a setting out plan or foundation layout is prepared 

for a suitable scale and the plan is dimensioned accordingly. Procedure and requirements in setting 

out foundation trenches are explained below. 

Procedure for Setting Out Building Foundation 
 

The basic steps involved in setting out the foundation trenches are: 
 

1. The initial step is to mark the corners of the building. After which, the lengths of the sides are 

checked by diagonal measurements. 

2. The axial lines (center lines) of the trenches are marked with the help of profiles, sighting rails, 

strings, and pegs. 

3. The trench positioning is controlled by outline profile boards. Profiles are set 2m away from the 

outline so that they do not interrupt the excavation process. 

4. The offsets are measured from axial lines and the frontage lines are placed in their correct position 

relative to local requirements. 

5. The cross walls positioning is performed by measuring along the main walls and squared from 

these walls as required. The total width of trenches must be carefully outlined during this process. 
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Setting Out Foundation Trenches Using Pegs 

Requirements in Setting Out Foundation: The setting out layout must establish the following 

requirements: 

1. The size of the excavation 

2. The shape of excavation 

3. The direction 

4. The width of the walls 

5. The position of the walls 

The following points should be observed while setting out trenches: 
 

1. In order to set out foundation plan, nails, pegs, profiles, strings, and lime are used. 

2. In order to correctly determine the position of trenches, the sight rails have to be properly 

erected at the corners of the building. 

3. Accurate center lines or axial lines can be determined and marked by using a theodolite. 

4. To the nails or pegs on the profiles, strings are tied and stretched to achieve horizontal control 

of dimensions. 

5. At a distance of 1 meter from the edges of excavation vertical reference pillars are erected. 

Hence vertical control is achieved during building construction. 

6. A standard datum is previously determined and marked by the surveyor, based on which the 

levels on the site are obtained. The depth of trenches and other levels should also be regulated 

by measurements from this point. 

7. Before placing the concrete into the trenches, the bottom must be properly rammed and 

compact. 

8. The width is marked by means of lime powder when the excavation is performed by hand. 

These markings give accurate cutting. 

9. Centre line is marked when the excavations are performed by a machine. 
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Footing Marking on Ground 
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4.0 CONSTRUCTION ELEMENTS 
 
 

4.1. Plinth: 

Plinth is the part of the superstructure between the top of the tie beam at the finished ground 

level (the top level of the soil surrounding the structure that has been prepared and levelled prior to 

construction) and the floor level of the building(the ground floor level inside the building). 

4.2. Floor: 

Floors are provided to divide a building into different levels for creating more 

accommodation one above the other within a certain limited space If there is any accommodation 

constructed below the natural ground level, it is known as basement and the floor provided in it is 

known as the basement floor. 

4.3. Walls: 

A wall is a structure that defines an area, carries a load; provides security, shelter, or 

Soundproofing; or is decorative. There are many kinds of walls, including: Walls in buildings that 

form a fundamental part of the superstructure or separate interior rooms, sometimes for fire safety. 

4.4. Plinth beam: 

Plinth beam is a reinforced concrete beam constructed between the wall and its foundation. 

Plinth beam is provided to prevent the extension or propagation of cracks from the foundation into 

the wall above when the foundation suffers from settlement. Plinth beams distributes the load of the 

wall over the foundation evenly. 

4.5. Damp proof course: 

A damp-proof course (DPC) is a barrier through the structure designed to prevent moisture 

rising by capillary action such as through a phenomenon known as rising damp Rising damp is the 

effect of water rising from the ground into property. The damp proof course may be horizontal or 

vertical. A DPC layer is usually laid below all masonry walls, regardless if the wall is a load bearing 

wall or a partition wall. 
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5.0 MACHINES ARE USED IN CONSTRUCTION 
 

5.1 Internal Vibrator 

The power unit may be electrically driven or operated by a petrol engine. Internal vibrators 

shall be kept constantly moving in the concrete and shall be applied at points uniformly placed not 

further apart than the radius over which the vibrator is visibly effective. Change the location of 

vibrator frequently to distribute equally and compacting the concrete throughout the area. 
 

 
Vibrator 

 
The vibration shall be such that the concrete becomes uniformly plastic and there shall be at 

least 200 seconds of vibration per square meter of surface of each layers of concrete, computed on  

the basis of visibly affected radius and taking overlap into consideration. 

5.2 Wheel Barrow 

Wheelbarrow is used for transporting the concrete over comparatively longer and also shorter 

distance. The capacity of the bucket should preferably be in multiples of a batch of concrete. Ex: 

0.15 to 0.3 m3 for one or two bags normal mix. It is not only for concrete, but also for bricks, 

aggregates etc. 
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Wheelbarrow 
 

5.3 Earth Excavator (JCB) 
 

Used for excavation of sub soil. 
 

 
Excavator (JCB) 

 
5.4 RMC Transit Mixer 

 
A typical concrete mixer uses a revolving drum to mix the components. For smaller volume 

works, portable concrete mixers are often used so that the concrete can be made at the construction 

site, giving the workers ample time to use the concrete before it hardens. An alternative to 

a machine is mixing concrete by hand. 
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RMC Transit mixer 
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6.0 TOOLS USED IN CONSTRUCTION 
 

6.1 Trowel 

spreading mortar, and for rough cutting some kinds of brick. Available in a wide range of shapes, 

sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A variety of smaller 

trowels are used repairing old mortar joints and scraping off excess mortar. 
 

 
Trowel 

 
6.2 Plumb bob 

 

This is used to measure the whether brick work is perfectly vertical or not If plumb bob 

touches the wall exactly then construction is ok. It is exactly vertical otherwise correction must be 

done. 
 

 
Plumb Bob 



6.3 Measuring Tapes And Rules 

Folding boxwood or plastic rules tend to get broken easily and have been largely replaced by 

steel tapes. These also have a limited life as they tend to get full of grit and do not fully retract. 

6.4 Shuttering Plates 
 

These plates are present top of the form work and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners .Normally these plates are off 

two types, they are wooden and steel plates and these two types are used based on the load and how 

much load it need to transverse. Wooden plates are cheaper than steel plates 

 
 

 

 

Shutter Plates 
 

6.5 Auto Level: 

An Auto Level is a Professional Leveling Tool used by Contractors, Builders, Land 

Surveying Professionals, or the Engineer who demands accurate leveling every time. AutoLevels set 

up fast, are easy to use, and save time and money on every job. We have a large selection of 

Automatic Levels for your choice of options like magnification, accuracy, and price. Some Auto 

Levels come in kits that include the grade rod and tripod. Auto-Levels are great for Fence Builders, 

Foundation Installers, Deck Builders, Landscaping Pros, Swimming Pool Builders, Home Builders, 

Roadwork Jobs, Excavations and More. Auto Levels require that you level the instrument by hand, 

but you're only required to get the bubble within the black circle on the bubble. 23 
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6.6 Levelling Staff: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Auto Level 

 

A level staff, also called Levelling rod, is a graduated wooden or aluminium rod, used with 

a Levelling instrument to determine the difference in height between points or heights of points 

above a vertical datum. It cannot be used without a leveling instrument. 
 

 
Levelling Staff 
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7.0 QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

7.1 Normal Consistency Test 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mound. Then only it is useful in construction. 
 

 
Cement consistency test 

 
7.2 Initial & Final Setting Time of Cement 

Initial Setting Time means time period between water adding to the cement and cement starts 

losing its plasticity. And Final Setting Time means time period between the moments the water is 

added to the cement to the time at which paste has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 
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7.3 Compressive Strength of Concrete Cube 

Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for example in M25, 25 

refers to compressive strength in N/mm^2. 

 

Quantity of Concrete in work(m3) No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each additional of 

50m3 

 
 
 

 
Compressive testing machine 
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8.0 SEQUENCE OF STRUCTURE WORKS 
 

1. Site clearance 
 

2. Setting the layout 
 

3. Excavation 
 

4. Reinforcement placing 
 

5. Shuttering and concreting for foundation 
 

6. Column concreting upto beam bottom 
 

7. Reinforcing for beam and slab 
 

8. Slab and beam concreting 
 

9. Stair case 
 

10. Brick work 
 

11. Plastering 
 

12. Curing 
 

13. Electrical and plumbing works 
 

14. Ceiling and flooring 
 

15. Painting 
 
 

8.1. Paper Work 

Construction of residential building required paper work before the start of actual 

construction. The paper works are preparation of drawings, estimation of material cost, labor cost & 

contingencies, approval of drawings from City Development Authority. 
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8.2 Marking of Layout 

The approved plan boundaries are marked in the ground first and the ground inside and 

outside the layout is cleaned. Later the complete layout is marked on the ground with accurate 

dimension and orientation. 

 

 
 

8.3 Excavation 

Site Marking 

 

Generally excavation is carried out for the construction of wall foundations. Excavation 

should be carried out as per the drawings defined lengths & widths. Suitable machines are used to 

excavate the earth for the making of foundation. 

Excavation of Ground 
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8.4 Foundation Work 
 

Foundation work consists of many sub works which are as follows, 
 

8.4.1. Compacting the ground 
 

The excavation pits are trimmed and dressed as per the requirement and the bottom is 

compacted using hand compactors. 

 

 

 

8.4.2. PCC 

Compaction of Ground 

 

To form a solid base on which the reinforcement can be tied and footing can be placed. Plain 

cement concrete of the mix 1:4:8 or 1:3:6 is laid on the compacted soil in varying depth as required 
 

 
Laying of Plain Cement Concrete 
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8.4.3. Footing Reinforcement 
 

Reinforcement steel bars are tied together and placed on the PCC to form a skeleton in which 

the concrete is poured and the column rods are taken from them. 

 

 
 

8.4.4. Shuttering 

Footing reinforcement 

 

To achieve proper shaped concrete, shuttering is done as per the dimensions mentioned in the 

 

 

Footings Shuttering 



8.4.5. Footing Concrete 
 

It is very necessary to check the levels of foundation before concrete work. There are patches 

where excavated depth slightly exceeds and vice versa. Concrete is poured as per drawing specs. 
 

 

8.4.6. Column Casting 

Casted Footings 

 

Casting of columns is made by fixing the shuttering framework and concrete is poured in the 

form work. The shuttering is usually removed after 24hr of casting and curing is done. 

 

 

 
8.5. Construction of Walls 

Column Casting 

 

Walls are constructed using many materials such as brick, wooden, precast concrete and 

many others. Before starting the wall construction the base of wall is constructed first using concrete 

or size stone masonry. The height of the walls depends upon the floor height. Necessary opening are 

to given for doors,windows and ventilators 31 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.6. Lintel 

 
 
 
 

Construction of Walls 

 

Masonry work of buildings is carried out in one go till roof. Openings for windows & doors 

are left during masonry works. Reinforced cement concrete beams are laid down on the top of 

openings. So, those loads of structure above openings not directly come on to the door frames. 

 
8.7. Roofing 

Roof slab of building is poured after completion of masonry works. Now a days, roofing is of 

reinforced cement concrete slab. Slab thickness & reinforcement details should be according to 

approved drawings. 

 

 

Roofing Concrete 
 

32 



8.8. Plastering Work 

Form work is removed after 14 days of slab pouring. Now plaster work begins. Mortar for 

plaster work is generally of 1:3 or 1:4 is used. Thickness of plaster layer should not be more than 0.75 inch. 

Cure the surface for about 7 days. So that, plaster gains proper strength. 
 
 

 

Plastering Work 

Generally, internal walls of buildings are covered with plastered layer and external walls with 

pointing. It is better to plaster the external walls rather than pointing. 

8.9. Fixing of Doors and Windows 

Traditionally, doors and windows of woods are used. But, steel & aluminum is also not a bad 

choice. In case of wooden doors & windows, frames are fixed in walls during masonry work. Panels 

are then fixed with hinges after plaster work. Steel and aluminum doors are fixed after completion of 

paint works. 

8.10. Fixing of Electrical and Plumbing Works 

The necessary electrical and plumbing works are carried out before the final finishing works 

such as painting and tiles laying is done so as to reduce the damage. 

8.11. Tiles Laying 

Majorly tiles are laid in the bathrooms and kitchen area. First the wall tiles are fixed after 

which the floor tiles are fixed. For flooring works, granite, marble, tiles , epoxy are also used. 
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Tile Laying 



8.12.CURING 
 

curing can be defined as keeping the concrete moist and warm enough so that hydration of cement can continue. 
It is the process of maintaining satisfactory moisture content and a favorable temperature of concrete during the 

period immediately after placing. Curing should be carried out for 10 days minimum for all cement and concrete works. 

Better curing gives strength without any cost. 

CURING 

Methods of curing 
spraying: vertical retaining walls and concrete columns are cured by spraying water. In some cases, 
wet coverings. 

Gunny Bag Curing 
 

Membrane curing: 

During shortage of water it is not possible to cure the concrete with sample quantity of water. In such 

cases membrane curing is done. 

 
Ponding: 

Floor slab, road slab etc, are covered by water for making small ponds of water. 
 
 

 
Gunny bag curing 
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8.13.Painting 

Ponding 

 

Painting consists of different sequences depending upon the type of finished required. 1 coat 

of primer and 2 coat of water based paint is also done or 2 coat of putty and 2 coats of painting is 

done for the smooth finish. It refers for outside and inside works. 

 

Painting Works 
 

9. Miscellaneous Works 

Other than all these above mentioned works, there are other works that are carried as per the 

requirement of the consumer and design engineer. 

 
 Terrace water proofing 

 landscaping works 

 False Ceiling 

 Installation of Furniture. 
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10. INTERNSHIP CERTIFICATE 
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11. CONCLUSION 
 

 It was wonderful learning experience at SLV INFRA Pvt.Ltd, and consultants for four weeks 

internship at Mangalagiri. 
 

 I gained a lot of insight regarding almost every aspect of the site. I was given exposure in almost all 

the departments at site. 
 

 I got experience dealing the workers in site. 
 

 I know the shuttering and deshuttering of columns and cantering for slabs. 
 

 I gained a lot of knowledge about the bars bending schedule by practical visited experience. 
 

 I hope this experience will surely help me in my future and also in shaping my career. 
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ABSTRACT 
 

An internship training was identified to undergo internship for period of 

4weeks in the months of May and June 2019 to understand the sequence of 

construction MANGALAGIRI. The report consists of brief study and description 

of materials and equipment used at the site for construction by the SLVINFRA 

Pvt.Ltd., activities for a 12 storied residential building 
 

The Project deals with residential building consists of G+12 floors. It is 

residential building with both lifts, stair case and other amenities. Supervisor and 

the site engineer had given the brief introduction about construction. The project 

mainly deals with observation from the site execution work of the structure 

(Footings, Columns, beams, & slabs). Based on the orientation of floors, built up 

area had modified accordingly specifications quality checks and building Bye laws 

and healthy safety plan are followed throughout the life cycle of the project. 
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1.0 INTRODUCTION 

SLV Amaravati Pride in Mangalagiri, Guntur by SLV Builders is a residential project. The 

project offers Apartment with perfect combination of contemporary architecture and features to 

provide comfortable living. The Apartment are of the following configurations: 2BHK, 3BHK and 

4BHK. The size of the Apartment ranges in between 108.7 Sq. mt and 268.49 Sq. mt SLV Amaravati 

Pride price ranges from 48.99 Lacs to 1.40 Cr. SLV Amaravati Pride offers facilities such as 

Gymnasium and Lift.It also has amenities like Badminton court, Jogging track and Swimming pool. 

It also offers services like Garbage disposal. It also offers Car parking. It is an under construction 

project with possession offered in Apr, 2022. The construction is of 4 floors. An accommodation of 

410 units have been provided. 

1.1 Types ofBuildings 

Buildings classified based on occupancy and type of use as. 

1.1.1. ResidentialBuilding: 
 

A residential building is defined as the building which provides more than half of itsfloor 

area for dwelling purposes. In other words, residential building provides sleeping accommodation 

with or without cooking or dining or both facilities. 
 

1.1.2. EducationalBuilding: 
 

These include any building using for school,college,assembly for instruction, education or 

recreation. 

1.1.3. InstitutionalBuilding: 
 

Institutional building simply refers to any structure that fulfills a role related to health 

care,education, recreation, or public works. Construction services teams that specialize in this type of 

work build everything from hospitals and elementary schools to athletic facilities and university 

buildings. 

1.1.4. IndustrialBuilding: 
 

It defines industrial purposes as: Factories and other premises used for manufacturing, 

altering, repairing, cleaning, washing, breaking-up, adapting or processing any article; generating 

power or slaughtering livestock. 
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1.2 Location of theSite 

The site was located at 8-56,6B/5,Beside Tenali Flyover Sri Saila Nagar,WARD NO:5, 

Mangalagiri, Andhra Pradesh 522503 

 
 

 

 

1.3 WorkArea 

1. Studied various executiontechniques. 

2. Accompanied with Senior Engineer for SiteInspection. 

3. Estimated all requirements and their quantities for G+4 Apartment. 
 

1.4 Introduction to ISCodes 

As an Engineer one should have basic knowledge on IS Codes. In this internship I have 

studied the practical applications of IS 456:2000, IS 1343 and Code of Practice for Precast Concrete 

Construction 2003. 
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1.5 LayoutPlan 
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1.6 Plan of Footings inBuildings: 
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2.1 Cement 

2.0 CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in presence of moisture it 

undergoes chemical reaction termed as hydration. If cement is more than three months old then it 

should be tested for its strength before being taken into use. The Bureau of Indian Standards (BIS) 

has classified OPC in three different grades the classification is mainly based on the compressive 

strength of cement-sand mortar cubes of face area 50 cm2 .The gradesare 

 33grade 

 43grade 

 53grade 
 

In this construction 53 grade of cement is using because it gains quick strength. 
 

2.2 Ready Mix Concrete(RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, coarse aggregates was 

used and the slump of concrete is 110mm maintained to pump the concrete at required heights by 

using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are used to 

maintain the workability of concrete & slump. 

 

S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 

 
2.3 Reinforcement 

Steel reinforcements are used generally, in the form of bars of circular cross section in 

concrete structure. Various diameters of Fe 415 grade steel bars like 6 mm 8 mm(stirrups), 10 mm, 

12 mm were used in this construction. 
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Steel Reinforcement 
 

2.4 Terminology used inReinforcement 
 

2.4.1 Bar-BendingSchedule 
 

Bar-Bending Schedule is the schedule of reinforcement bars prepared in advance before cutting and 

be cut. It is used to measure the quantity of steel for total construction 

2.3.2 Stirrups:These are provided to keep main reinforcement in position and to avoid bending in 

main reinforcement. Both ends should be hooked more than 1350 
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Stirrups 
 

2.3.3 CoverBlock: 
 

The blocks which are provided to prevent exposing of reinforcement to outside. These are 

divided blocks between reinforcement and Shuttering 
 

Structural element Cover to reinforcement (in mm): 
 
 
 

Structural Elements Size of Cover 

Footings 50mm 

Columns 25mm 

Slabs 20mm 

Beams 20mm 
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3.0 FOUNDATION 

Foundation is one of the most important parts of the structure. Foundation is defined as that 

part of the structure that transfers the load from the structure as well as its own weight over a large 

area of soil in such a way that the load does not exceed the ultimate bearing capacity of the soil and 

the settlement of the total structure remains within a tolerable limit. Foundation is the part of a 

structure on which the building stands. The solid ground on which the foundation rests is called the 

foundation bed. 

 
3.1 Why a Foundation isProvided 

 

Foundation should fulfill the following objectives: 
 

 Distribute the weight of the structure over a large area ofsoil. 

 Avoid unequalsettlement. 

To prevent the lateral movement of thestructure. 

 Increase the structuralstability. 
 

3.2 Why There are Different Types ofFoundation 
 

As we know that there are different types of soil and bearing capacity of the soil is different 

for each individual type of soil. So depending on the soil profile, size and load of the structure, 

engineers chose different types of foundation. 

 
3.3 Types ofFoundation 

 
In general, all foundations are divided into two categories, such as SHALLOW 

FOUNDATIONS and DEEP FOUNDATIONS. The terms Shallow Foundation and Deep  

Foundation refer to the depth of the soil at which the foundation is placed. Generally, if the width of 

the width of the foundation is smaller than the depth of t

followingchart. 
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Main aspects of different types of foundation along with their images are given below. As 

economic feasibility is one of the main factors in foundation type selection, it is also discussed  

briefly with each type of foundation. To know other factors which affect the selection of foundation 

read: Factors Considered for Selection of Foundation. 

 
3.3.1 ShallowFoundations 

 
Several types of shallow foundations are discussed below: 

 

3.3.1.1. IsolatedSpreadFooting 
 

This is the most common and simplest type of foundation as this is the most economical type 

of foundation. They are generally used for ordinary buildings (Generally up to five stories). 
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Isolated footing type foundation consists of footing at the base of the column. This type of 

foundations are independent footings. Usually, each column has its own footing. The footing directly 

transfers the loads from the column to the soil. The footings may be rectangular, square or circular in 

shape. The size of the footing can be roughly calculated by dividing the total load at the column base 

by the allowable bearing capacity of thesoil. 

Isolated Spread Footing is economicalwhen: 

 
 The load of the structure is relativelylow. 

 Columns are not closelyplaced. 

 Bearing capacity of the soil is high at a shallowdepth. 
 

3.3.1.2. WallFooting or Stripfooting 
 

This type of footing is used to distribute loads of structural load-bearing walls to the ground. Wall  

the foundation runs along the direction of the wall. The width of the wall foundationis generally 2-3 

times of the width of thewall. 
 

 
Strip Footing 

 
 
 

The wall footing is a continuous slab strip along the length of the wall. Stone, brick, reinforced 

concrete etc. is used for the construction of wall foundations. 

Wall footing is economical when: 
 

 Loads to be transmitted are of smallmagnitude. 

 The footing is placed on dense sand andgravel. 
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3.3.1.3. CombinedFooting 
 

The combined footing is very similar to the isolated footing. When the columns of the 

structure are closely placed, or the bearing capacity of the soil is low and their footing overlap each 

other, combined footing is provided. 

The foundations which are made common to more than one column are called combined 

footings. They may be rectangular, tee-shaped or trapezoidal in shape. The main objective is the 

uniform distribution of loads under the entire area of footing. For this is necessary to coincide the 

center of gravity of the footing area with the center of gravity of the total loads. 
 

 
Combined Footing 

 
Combined foundations are economic when: 

 
 The columns are placed close to eachother. 

 When the column is close to the property line and the isolated footing would cross the 

property line or becomeeccentric. 

 Dimensions of one side of the footing are restricted to some lowervalue. 
 

3.3.1.4. Cantilever or StrapFooting 
 

Strap footings are similar to combined footings and reasons for considering or choosing strap 

footing is similar to the combined footing. 

In strap footing, the footings under the columns are built individually and connected by strap 

beam. Generally, when the edge of the footing cannot be extended beyond the property line the 

exterior footing is connected by strap beam with interior footing. 
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Cantilever Footing 
 

3.3.1.5. Raftor MatFoundation 
 

Raft or Mat foundations are used where other shallow foundation or pile foundation is not 

suitable. It is also recommended in situations where the bearing capacity of the soil is poor, the load 

of the structure is to be distributed over a large area or structure is constantly subjected to shocks or 

jerks. 

Raft foundationconsists of a reinforced concrete slab or T-beam slab placed over the entire area of the 

structure. In this type of foundation, the entire basement floor slab acts as the foundation. The total 

load of the structure is spread evenly over the entire area of the structure. This is called Raft because 

in this case, the building seems like a vessel which floats on a sea ofsoil. 
 

 
Raft or Mat foundations 
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Raft foundations are economic when: 

The soil is weak and the load has to be spread over a large area. 

 The structure includes a basement. 

 Columns are closely placed. 

 Other kinds of foundations are not feasible. 

 Differential settlement is to be prevented. 
 

3.3.2 DeepFoundations 

 
Several Types of Deep Foundations Are Discussed Below: 

 
3.3.2.1. PileFoundation 

Pile foundation is a common type of deep foundation. They are used to reduce cost and when as per 

soil condition considerations, it is desirable to transmit loads to soil strata which are beyond the  

reach of shallowfoundations. 

Pile is a slender member with a small cross-sectional area compared to its length. It is used to 

transmit foundation loads to a deeper soil or rock strata when the bearing capacity of soil near the 

surface is relatively low. Pile transmits load either by skin friction or bearing. Piles are also used for 

resist structures against uplift and provide structures stability against lateral and overturningforces. 

Pile foundations are economic using pile foundation when 

 
 Soil with great bearing capacity is at a greaterdepth. 

 When there are chances of construction of irrigation canals in the nearbyarea. 

 When it is very expensive to provide raft or grillagefoundations. 

 When the foundation is subjected to a heavy concentrated load. 

 In marshyplaces. 

 

more in the riverbed. 

 
3.3.2.2. PierFoundation 

 
Pier is an underground structure that transmits heavier load which cannot be transmitted by shallow 

foundations. It is usually shallower than pile foundations. 
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Pier foundation is a cylindrical structural member which transfer heavy load from superstructure to 

the soil by end bearing. Unlike a pile, it can only transfer load by bearing and by not skin friction. 
 

Pier Foundation is economic when: 

 
 Sound rock strata lie under a decomposed rock layer at thetop. 

 The topsoil is stiff clay which resists driving the bearingpile. 

 When a heavy load is to be transferred to thesoil. 
 

3.3.2.3. CaissonFoundation 
 

Caisson foundation is a watertight retaining structure used as a bridge pier, construction of 

dam etc. It is generally used in structures which requires foundation beneath a river or similar water 

bodies. Reason for choosing caisson foundation is that it can be floated to the desired location and 

then sunk into place. 
 

 
Caisson Foundation 

 
Caisson foundation is a ready-made hollow cylinder depressed into the soil up to the desired 

level and then filled with concrete which ultimately converts to a foundation. It is mostly used as 

bridge piers. Caissons are sensitive to construction procedures and lack construction expertise. 
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There are several types of caisson foundation such as: 
 

1. BoxCaissons 

2. FloatingCaissons 

3. PneumaticCaissons 

4. OpenCaissons 

5. SheetedCaissons 

6. ExcavatedCaissons 

 
Caisson foundations are economic when: 

 
 Pile cap requirement is to beminimized 

 Noise and vibration needed to bereduced 

 Foundation has to be placed beneath waterbodies. 

 Highly lateral and axial loading capacity is required. 

 
3.3.3 Setting Out Building Foundations onGround 

In order to Set out the building foundation trenches is the process of laying down the excavation line 

and center line on the ground based on the foundation plan. The setting out process is also called as 

ground tracing that is performed before commencing the excavation process. 

Once the design of foundation is complete, a setting out plan or foundation layout is prepared 

for a suitable scale and the plan is dimensioned accordingly. Procedure and requirements in setting 

out foundation trenches are explained below. 

Procedure for Setting Out Building Foundation 
 

The basic steps involved in setting out the foundation trenches are: 
 

1. The initial step is to mark the corners of the building. After which, the lengths of the sides are 

checked by diagonalmeasurements. 

2. The axial lines (center lines) of the trenches are marked with the help of profiles, sighting rails, 

strings, andpegs. 

3. The trench positioning is controlled by outline profile boards. Profiles are set 2m away from the 

outline so that they do not interrupt the excavationprocess. 

4. The offsets are measured from axial lines and the frontage lines are placed in their correct position 

relative to localrequirements. 

5. The cross walls positioning is performed by measuring along the main walls and squared from 

these walls as required. The total width of trenches must be carefully outlined during thisprocess. 
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Setting Out Foundation Trenches Using Pegs 

Requirements in Setting Out Foundation: The setting out layout must establish the following 

requirements: 

1. The size of theexcavation 

2. The shape ofexcavation 

3. Thedirection 

4. The width of thewalls 

5. The position of thewalls 

The following points should be observed while setting out trenches: 
 

1. In order to set out foundation plan, nails, pegs, profiles, strings, and lime areused. 

2. In order to correctly determine the position of trenches, the sight rails have to be properly 

erected at the corners of thebuilding. 

3. Accurate center lines or axial lines can be determined and marked by using atheodolite. 

4. To the nails or pegs on the profiles, strings are tied and stretched to achieve horizontal control 

ofdimensions. 

5. At a distance of 1 meter from the edges of excavation vertical reference pillars are erected. 

Hence vertical control is achieved during buildingconstruction. 

6. A standard datum is previously determined and marked by the surveyor, based on which the 

levels on the site are obtained. The depth of trenches and other levels should also be regulated 

by measurements from thispoint. 

7. Before placing the concrete into the trenches, the bottom must be properly rammed and 

compact. 

8. The width is marked by means of lime powder when the excavation is performed by hand. 

These markings give accuratecutting. 

9. Centre line is marked when the excavations are performed by amachine. 
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Footing Marking on Ground 
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4.0 CONSTRUCTION ELEMENTS 
 
 

4.1. Plinth: 

Plinth is the part of the superstructure between the top of the tie beam at the finished ground 

level (the top level of the soil surrounding the structure that has been prepared and levelled prior to 

construction) and the floor level of the building(the ground floor level inside the building). 

4.2. Floor: 

Floors are provided to divide a building into different levels for creating more 

accommodation one above the other within a certain limited space If there is any accommodation 

constructed below the natural ground level, it is known as basement and the floor provided in it is 

known as the basement floor. 

4.3. Walls: 

A wall is a structure that defines an area, carries a load; provides security, shelter, or 

Soundproofing; or is decorative. There are many kinds of walls, including: Walls in buildings that 

form a fundamental part of the superstructure or separate interior rooms, sometimes for fire safety. 

4.4. Plinthbeam: 

Plinth beam is a reinforced concrete beam constructed between the wall and its foundation. 

Plinth beam is provided to prevent the extension or propagation of cracks from the foundation into 

the wall above when the foundation suffers from settlement. Plinth beams distributes the load of the 

wall over the foundation evenly. 

4.5. Damp proofcourse: 

A damp-proof course (DPC) is a barrier through the structure designed to prevent moisture 

rising by capillary action such as through a phenomenon known as rising damp Rising damp is the 

effect of water rising from the ground into property. The damp proof course may be horizontal or 

vertical. A DPC layer is usually laid below all masonry walls, regardless if the wall is a load bearing 

wall or a partition wall. 
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5.0 MACHINES ARE USED INCONSTRUCTION 
 

5.1 InternalVibrator 

The power unit may be electrically driven or operated by a petrol engine. Internal vibrators 

shall be kept constantly moving in the concrete and shall be applied at points uniformly placed not 

further apart than the radius over which the vibrator is visibly effective. Change the location of 

vibrator frequently to distribute equally and compacting the concrete throughout the area. 
 

 
Vibrator 

 
The vibration shall be such that the concrete becomes uniformly plastic and there shall be at 

least 200 seconds of vibration per square meter of surface of each layers of concrete, computed on  

the basis of visibly affected radius and taking overlap intoconsideration. 

5.2 WheelBarrow 

Wheelbarrow is used for transporting the concrete over comparatively longer and also shorter 

distance. The capacity of the bucket should preferably be in multiples of a batch of concrete. Ex: 

0.15 to 0.3 m3for one or two bags normal mix. It is not only for concrete, but also for bricks, 

aggregates etc. 
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Wheelbarrow 
 

5.3 Earth Excavator(JCB) 
 

Used for excavation of sub soil. 
 

 
Excavator (JCB) 

 
5.4 RMC TransitMixer 

 
A typical concrete mixer uses a revolving drum to mix the components. For smaller volume 

works, portable concrete mixers are often used so that the concrete can be made at the construction 

site, giving the workers ample time to use the concrete before it hardens. An alternative to 

a machine is mixing concrete by hand. 
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RMC Transit mixer 
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6.0 TOOLS USED INCONSTRUCTION 
 

6.1 Trowel 

spreading mortar, and for rough cutting some kinds of brick. Available in a wide range of shapes, 

sizes and thickness of steel with the length of blade from 230 mm to 330 mm. A variety of smaller 

trowels are used repairing old mortar joints and scraping off excess mortar. 
 

 
Trowel 

 
6.2 Plumb bob 

 

This is used to measure the whether brick work is perfectly vertical or not If plumb bob 

touches the wall exactly then construction is ok. It is exactly vertical otherwise correction must be 

done. 
 

 
Plumb Bob 



6.3 Measuring Tapes AndRules 

Folding boxwood or plastic rules tend to get broken easily and have been largely replaced by 

steel tapes. These also have a limited life as they tend to get full of grit and do not fully retract. 

6.4 ShutteringPlates 
 

These plates are present top of the form work and arranged in a continuous manner. Load will 

be received by these plates and transverse to the 2/3 and 3/4 Runners .Normally these plates are off 

two types, they are wooden and steel plates and these two types are used based on the load and how 

much load it need to transverse. Wooden plates are cheaper than steel plates 

 
 

 

 

Shutter Plates 
 

6.5 AutoLevel: 

An Auto Level is a Professional Leveling Tool used by Contractors, Builders, Land 

Surveying Professionals, or the Engineer who demands accurate leveling every t ime. AutoLevels set 

up fast, are easy to use, and save time and money on every job. We have a large selection of 

Automatic Levels for your choice of options like magnification, accuracy, and price. Some Auto 

Levels come in kits that include the grade rod and tripod. Auto-Levels are great for Fence Builders, 

Foundation Installers, Deck Builders, Landscaping Pros, Swimming Pool Builders, Home Builders, 

Roadwork Jobs, Excavations and More. Auto Levels require that you level the instrument by hand, 

but you're only required to get the bubble within the black circle on the bubble. 23 



24  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6.6 LevellingStaff: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Auto Level 

 

A level staff, also called Levelling rod, is a graduated wooden or aluminium rod, used with 

a Levelling instrument to determine the difference in height between points or heights of points 

above a vertical datum. It cannot be used without a leveling instrument. 
 

 
Levelling Staff 
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7.0 QUALITY CONTROLLABORATORY 
 

1. Cement Consistencytest 
 

2. Initial and Final Setting timetest 
 

3. Compressive Strength of Concrete Cubetest 
 

4. Brick Strength andDimensions 
 

7.1 Normal ConsistencyTest 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from top of the mound. Then only it is useful in construction. 
 

 
Cement consistency test 

 
7.2 Initial & Final Setting Time ofCement 

Initial Setting Time means time period between water adding to the cement and cement starts 

losing its plasticity. And Final Setting Time means time period between the moments the water is 

added to the cement to the time at which paste has completely lost its plasticity. 

OPC: Most common cement used in general concrete constructions. It is used in reinforced concrete 

buildings, bridges, pavements & where the soil conditions are normal. 
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7.3 Compressive Strength of ConcreteCube 

Compressive strength is the maximum compressive stress that, under a gradually applied load, 

a solid material can sustain without fracture. In M15, M20, M25, M30 etc., for example in M25, 25 

refers to compressive strength in N/mm^2. 

 

Quantity of Concrete in work(m3) No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each additional of 

50m3 

 
 
 

 
Compressive testing machine 
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8.0 SEQUENCE OF STRUCTURE WORKS 
 

1. Siteclearance 
 

2. Setting thelayout 
 

3. Excavation 
 

4. Reinforcementplacing 
 

5. Shuttering and concreting forfoundation 
 

6. Column concreting upto beambottom 
 

7. Reinforcing for beam andslab 
 

8. Slab and beamconcreting 
 

9. Staircase 
 

10. Brickwork 
 

11. Plastering 
 

12. Curing 
 

13. Electrical and plumbingworks 
 

14. Ceiling andflooring 
 

15. Painting 
 
 

8.1. Paper Work 

Construction of residential building required paper work before the start of actual 

construction. The paper works are preparation of drawings, estimation of material cost, labor cost & 

contingencies, approval of drawings from City Development Authority. 
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8.2 Marking ofLayout 

The approved plan boundaries are marked in the ground first and the ground inside and 

outside the layout is cleaned. Later the complete layout is marked on the ground with accurate 

dimension and orientation. 

 

 
 

8.3 Excavation 

Site Marking 

 

Generally excavation is carried out for the construction of wall foundations. Excavation 

should be carried out as per the drawings defined lengths & widths. Suitable machines are used to 

excavate the earth for the making of foundation. 

Excavation of Ground 
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8.4 FoundationWork 
 

Foundation work consists of many sub works which are as follows, 
 

8.4.1. Compacting theground 
 

The excavation pits are trimmed and dressed as per the requirement and the bottom is 

compacted using hand compactors. 

 

 

 

8.4.2. PCC 

Compaction of Ground 

 

To form a solid base on which the reinforcement can be tied and footing can be placed. Plain 

cement concrete of the mix 1:4:8 or 1:3:6 is laid on the compacted soil in varying depth as required 
 

 
Laying of Plain Cement Concrete 
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8.4.3. FootingReinforcement 
 

Reinforcement steel bars are tied together and placed on the PCC to form a skeleton in which 

the concrete is poured and the column rods are taken from them. 

 

 
 

8.4.4. Shuttering 

Footing reinforcement 

 

To achieve proper shaped concrete, shuttering is done as per the dimensions mentioned in the 

drawing. It is also done so that the co  

 

Footings Shuttering 



8.4.5. FootingConcrete 
 

It is very necessary to check the levels of foundation before concrete work. There are patches 

where excavated depth slightly exceeds and vice versa. Concrete is poured as per drawing specs. 
 

 

8.4.6. ColumnCasting 

Casted Footings 

 

Casting of columns is made by fixing the shuttering framework and concrete is poured in the 

form work. The shuttering is usually removed after 24hr of casting and curing is done. 

 

 

 
8.5. Construction ofWalls 

Column Casting 

 

Walls are constructed using many materials such as brick, wooden, precast concrete and 

many others. Before starting the wall construction the base of wall is constructed first using concrete 

or size stone masonry. The height of the walls depends upon the floor height. Necessary opening are 

to given for doors,windows and ventilators 31 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.6. Lintel 

 
 
 
 

Construction of Walls 

 

Masonry work of buildings is carried out in one go till roof. Openings for windows & doors 

are left during masonry works. Reinforced cement concrete beams are laid down on the top of 

openings. So, those loads of structure above openings not directly come on to the door frames. 

 
8.7. Roofing 

Roof slab of building is poured after completion of masonry works. Now a days, roofing is of 

reinforced cement concrete slab. Slab thickness & reinforcement details should be according to 

approved drawings. 

 

 

Roofing Concrete 
 

32 



8.8. PlasteringWork 

Form work is removed after 14 days of slab pouring. Now plaster work begins. Mortar for 

plaster work is generally of 1:3 or 1:4 is used. Thickness of plaster layer should not be more than 0.75 inch. 

Cure the surface for about 7 days. So that, plaster gains proper strength. 
 
 

 

Plastering Work 

Generally, internal walls of buildings are covered with plastered layer and external walls with 

pointing. It is better to plaster the external walls rather than pointing. 

8.9. Fixing of Doors andWindows 

Traditionally, doors and windows of woods are used. But, steel & aluminum is also not a bad 

choice. In case of wooden doors & windows, frames are fixed in walls during masonry work. Panels 

are then fixed with hinges after plaster work. Steel and aluminum doors are fixed after completion of 

paint works. 

8.10. Fixing of Electrical and PlumbingWorks 

The necessary electrical and plumbing works are carried out before the final finishing works 

such as painting and tiles laying is done so as to reduce the damage. 

8.11. TilesLaying 

Majorly tiles are laid in the bathrooms and kitchen area. First the wall tiles are fixed after 

which the floor tiles are fixed. For flooring works, granite, marble, tiles , epoxy are also used. 
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Tile Laying 



8.12.CURING 
 

curing can be defined as keeping the concrete moist and warm enough so that hydration of cement can continue. 
It is the process of maintaining satisfactory moisture content and a favorable temperature of concrete during the 

period immediately after placing. Curing should be carried out for 10 days minimum for all cement and concrete works. 

Better curing gives strength without any cost. 

CURING 

Methods of curing 
spraying: vertical retaining walls and concrete columns are cured by spraying water. In some cases, 
wet coverings. 

Gunny Bag Curing 
 

Membrane curing: 

During shortage of water it is not possible to cure the concrete with sample quantity of water. In such 

cases membrane curing is done. 

 
Ponding: 

Floor slab, road slab etc, are covered by water for making small ponds of water. 
 
 

 
Gunny bag curing 
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8.13.Painting 

Ponding 

 

Painting consists of different sequences depending upon the type of finished required. 1 coat 

of primer and 2 coat of water based paint is also done or 2 coat of putty and 2 coats of painting is 

done for the smooth finish. It refers for outside and inside works. 

 

Painting Works 
 

9. MiscellaneousWorks 

Other than all these above mentioned works, there are other works that are carried as per the 

requirement of the consumer and design engineer. 

 
 Terrace waterproofing 

 landscapingworks 

 False Ceiling 

 Installation ofFurniture. 
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10. INTERNSHIP CERTIFICATE   
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11. CONCLUSION 
 

 It was wonderful learning experience at SLV INFRA Pvt.Ltd, and consultants for four weeks 

internship at Mangalagiri. 
 

 I gained a lot of insight regarding almost every aspect of the site. I was given exposure in almost all 

the departments at site. 
 

 I got experience dealing the workers in site. 
 

 I know the shuttering and deshuttering of columns and cantering forslabs. 
 

 I gained a lot of knowledge about the bars bending schedule by practical visited experience. 
 

 I hope this experience will surely help me in my future and also in shaping mycareer. 
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1. INTRODUCTION
 

SRI VIGNESWARA Constructions, started with a Vision of We will 

build the world of tomorrow on foundations of trust, passion and 

commitment. 

that Hyderabad is a developing city, the cost of land is very high. Population in this 

city is increasing rapidly. SRI VIGNESWARA Constructions constructing the 

project by G+5 with 4-blocks named as block A, B, C, and D. 

Location of the Site 
 

The site is located in cyber hills colony, Gachibowli, Hyderabad, Telangana. 
 

  Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

   ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is 

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of 

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall, 

and kitchen and wash area. 
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 VIEW OF THE SITE 
 

 
 Figure 1.1
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 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

  READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps & Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete & slump. 

 

 S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 

 Table 2.1
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 Maximum Cement Content (MORT&H Cl. 
1703.2) 

 
540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 
10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 
Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 Sieve Analysis of Combined Coarse 
Aggregates 

 
Separate Analysis Done 

16 
Sp. Gravity of Combined Coarse 

Aggregates 
 

2.882 
17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 Maximum Water Cement Ratio (MORT&H 
1700-3 A) 

 
0.45 

2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 
Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 
3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

Table 2.2 
 
 
 

REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction. 
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                           Figure 2.1 Steel Reinforcement 

TERMINOLOGY USED IN REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars 

prepared in advance before cutting and bending of rebar. This schedule contains all 

quantity of steel for total construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to 

avoid the bending of reinforcement we keep these Chairs. 
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Figure 2.2 Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to 

avoid bending in main reinforcement. Both ends should be hooked more than  

1350. 
 

 
Figure 2.3 Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and 

Shuttering. 

 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Figure 2.4 Covering Block 
 

FLY  ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F fly ash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves 

energy, reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly 

ash brick activity has been revolutionized in India. FaL-G technology (www.fal- 

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified 

the process by adding gypsum to fly ash+lime/cement, converting the calcium 

aluminates into calcium alumino-sulphates resulting in to achieve high early 

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient 

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G 

process has brought down the multi-million plant cost to a few lakhs, within the 

reach of micro units. This has facilitated proliferation of over 18000 units in the 

country as of 2016. 
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Figure 2.5 Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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3 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote- 

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer- 

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placing hoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks, 

and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Figure 3.1 Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 
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 Figure 3.2 Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. The application of vibration working with the force of 

gravity can often move materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be 

gripped mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of 

different sized particles. For example, sand, gravel, river rock and crushed rock, 

and other aggregates are often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations 

for roads, railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air 

and excess water are released and the concrete settles firmly in place in the 

formwork. Improper consolidation of concrete can cause product defects, 

compromise the concrete strength, and produce surface blemishes such as bug 

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the 

size of the handle of a baseball bat, with a hose or electrical cord attached to one 

end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the 

concrete forms. There are a wide variety of external concrete vibrators available 

and some vibrator manufacturers have bracket or clamp systems designed to fit the 

major brands of concrete forms. External concrete vibrators are available in 

hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to 

determine or demonstrate their ability to withstand vibration. Testing of this type is 

commonly done in the automotive, aerospace, and defense industries. These 

machines  are  capable  of  producing  three  different   types   of   vibration   

profile sine sweep, random vibration, and synthesized shock. In all three of these 

applications, the part under test will typically be instrumented with one or 
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more accelerometers to measure component response to the vibration input. A sine 

sweep vibration profile typically starts vibrating at low frequency and increases in 

frequency at a set rate (measured in hertz per second or hertz per minute). The 

vibratory amplitude as measured in gs may increase or decrease as well. A sine 

sweep will find resonant frequencies in the part. A random vibration profile will 

excite different frequencies along a spectrum at different times. Significant 

calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 

30 seconds up to several hours. It is intended to synthesize the effect of, for 

example, a car driving over rough terrain or a rocket taking off. A synthesized 

shock pulse is a short duration high level vibration calculated as a sum of many 

half-sine waves covering a range of frequencies. It is intended to simulate the 

effects of an impact or explosion. A shock pulse test typically lasts less than a 

second. Vibrating tables can also be used in the packaging process in material 

handling industries to shake or settle a container so it can hold more products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to 

induce vibration. Thanks to their high-energy output in one direction, linear 

vibrators are well-suited for wetter materials. When bin walls flex in and out as a 

result of the linear vibration, any material that may have stuck will be effectively 

dislodged. Non-impacting linear vibrators are more preferable because they tend to 

produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have 

eccentric weights attached to them. Most rotary vibrators produce a radial force 

output at a fixed frequency. The output can be adjusted by changing the unbalance 

of the eccentric weights. Although the devices are generally meant for dry 

materials, most industries prefer to use them in other areas due to  their  

ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the 

is crucial in ensuring vibration is properly transferred to the material via the hopper 

walls. It also helps disperse the vibration over a large area, which results in 

uniform flow of material. Compared to other equipment, the vibrators are the 

simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or 

materials, from food ingredients to pharmaceutical raw materials. Manufacturers 

will also provide wash down-capable models for sanitary applications, while other 

devices feature explosion-proof housing and intrinsically safe wiring for hazard- 

prone environments. 

industrial vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a 

wide array of vibrator technology is the key to finding the perfect equipment for 

your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 
 

Figure 3.3 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Figure 3.4 Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites. 
 

 
Figure 3.5 Tower hoist 
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4. TOOLS USED IN CONSTRUCTION  
BRICK TROWEL 
 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 
 

 
Figure 4.1 Trowel 

 
MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

 windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 
 

 
Figure 4.2 Plumb Bob 

 
Types of plumb bob: 

 
There are really only a couple of different types of 

plumb-bob, both of which have evolved from the 

traditional "weight-on-a-string" type. Have a read 

below and get in the know. 
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Traditional plumb-bobs 

The traditional plumb-bob is a simple and effective 

tool. It consists of a long string tied to a weight, at the 

bottom of which is a point for accurate marking. It 

couldn't be simpler. 

 
 

Flat plumb-bobs 

With a typical plumb-bob, it can sometimes be 

difficult to mark its position accurately as their bodies 

are usually rounded, which often leaves the tip an inch 

or so from your work-surface. The flat plumb-bob has 

been specially designed to overcome this problem. 

Its flat face allows it to hang much closer to the 

surface of your work piece and it also has a central 

vertical slot which allows for precision marking. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element. 

Formworks can also be named based on the type of structural member 

construction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage 

with timber formwork is that it will warp, swell and shrink. Application of water 

impermeable cost to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both 

horizontally and vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired 

sequences without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be 

suitable for reuse. 

6. The formwork should be set accurately to the desired line and levels should 

have plane surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to 

the elements. 

9. It should rest on firm base. 
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Figure 4.3 Shutter Plates 
 

 
Types of Formwork (Shuttering) for Concrete Construction: 

Timber Formwork: 

Timber for formwork should satisfy the following requirement: 

It should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

 
4. free from loose knots 
 

 
Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

Table 4.1 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing and dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and 

their reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such 

surfaces need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 
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Figure 4.4 Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

Approximate setting time of various types of cements:  

 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs, 

Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of 

Aluminate Sulphate & finely grinded with cement and the small percentage of 

gypsum. It is used in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/ . 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 

 

Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 
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16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

Table 5.1 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/............ If it is less than 3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges. 
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed 

to open atmosphere. And where water is expected to fall (Rain water or water 

falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average 

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid 

over cc bed already laid or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the 

top surface to the required 

Smoothness, slopes and thread lining including cost of all material like cement, 

metal, sand and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked 

for the same level from the slab. The bricks are kept side by side with spacing not 

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 

together. The bricks should be at the same height and also in the straight line 

without any deviation. 
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8.STAIR CASE 
 

 

Figure 8.1 
Stairs are an essential part of many construction projects, from decks to 

interiors. It can seem daunting to think of 

made of just three main parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top 

baseboards onto which you step, and risers are placed perpendicularly under each 

into place. 
 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

area where the stairs begin, be sure to account for this gap in your 

measurement. 

 For example, if you are building stairs to go up to a deck, and you 

measure 3 feet (0.91 m) from the ground to the top of the deck, then 

this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the 

deck, however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the 

total number of steps on your stairs. The typical rise per step is about 7 

inches (17.8 cm), but you'll probably use a slightly different height for the 

actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 

inches to get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise 

height. Finding the actual rise per step will ensure that your steps are all 

same height, no matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step 
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will rise 7 and 5/16 inches. 
 

Figure 8.2 Staircase 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 

After lowering the bricks the cement bed is laid and cement water is poured to 

make the surface soft and get good appearance. 

Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand 

mixed with water. If this is not done there may be a loose appearance in the stone 

and it may leave the wall. 
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10.Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or 

cement particles and other contaminants. No putty is mixed with water in required 

ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 

without any ups & downs. Then the second coat of putty is applied. After this coat 

is dry primer is applied to cover any other ups & downs. Now, paint is applied 

2coats to get a greater appearance. The thickness of putty is not greater than 2- 

5mm. If any cracks then putty is not applied there. 
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Sump Tank: The reinforcement of the sump tank is as below 

 
 

 

 

Figure 10.1 
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11.  CONCLUSION 
 
 
 
In the present study of internship program, we learn about the construction activities of 
multistoried building. 
 

 The knowledge about site work is gained from the observations. These 
observations made the comparison between practical and theoretical estimations. 
 

 The material usage is noticed as per the schedule and division of various works. 
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1. INTRODUCTION
 

SRI VIGNESWARA Constructions, started with a Vision of We will 

build the world of tomorrow on foundations of trust, passion and 

commitment. e value of land increasing enormously. As we know 

that Hyderabad is a developing city, the cost of land is very high. Population in this 

city is increasing rapidly. SRI VIGNESWARA Constructions constructing the 

project by G+5 with 4-blocks named as block A, B, C, and D. 

Location of the Site 
 

The site is located in cyber hills colony, Gachibowli, Hyderabad, Telangana. 
 

  Departments in site 
 

1. Construction department 
 

2. Electrical department 
 

3. Management department 
 

4. Safety department 
 

   ABOUT THE BUILDING 
 

The site is constructed with four blocks of G+5 buildings every block is 

divided into three parts i.e., part-I, part-II, part-III in which each floor consists of 

eight flats. Each flat comprises of two bedrooms with attached bath rooms, hall, 

and kitchen and wash area. 
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 VIEW OF THE SITE 
 

 
 Figure 1.1
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 CEMENT 

2. CONSTRUCTION MATERIALS 

 

Cement is a hygroscopic material meaning that it absorbs moisture in 

presence of moisture it undergoes chemical reaction termed as hydration. If cement 

is more than three months old then it should be tested for its strength before being 

taken into use. The Bureau of Indian Standards (BIS) has classified OPC in three 

different grades the classification is mainly based on the compressive strength of 

cement-sand mortar cubes of face area 50 cm2. The grades are: 

 33 grade 

 43 grade 

 53 grade 

In this construction 43 grade of cement is using because of quick gaining of 

strength. 

  READY MIX CONCRETE (RMC) 
 

In the site RMC (ready mix concrete) M25 grade having cement, sand, 

coarse aggregates was used and the slump of concrete is 110mm maintained to 

pump the concrete at required heights by using the pneumatic pumps & Bhoom 

place etc. The concrete admixtures like super plasticizers are used to maintain the 

workability of concrete & slump. 

 

 S No Types of Concrete Slump 

1 Concrete for slabs , beams and walls 110mm 

2 Columns 100 mm 

3 Normal RCC work 100 mm 

 Table 2.1
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M-25 CONCRETE MIX DESIGN 

As per IS 10262-2009 & MORT&H 

A-1 Stipulations for Proportioning 

1 Grade Designation M25 

2 Type of cement 
OPC 53 grade confirming to 

IS-12269-1987 
3 Maximum Nominal Aggregate Size 20mm 

4 
Minimum Cement Content (MORT&H 

1700-3-A) 310 kg/m3 

5 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
6 Workability (MORT&H 1700-4) 50-75 mm (Slump) 
7 Exposure Condition Normal 
8 Degree of Supervision Good 
9 Type of Aggregate Crushed Angular Aggregate 

10 
Maximum Cement Content (MORT&H Cl. 

1703.2) 
 

540 kg/m3 

11 
 

Chemical Admixture Type 
Super plasticizer Confirming 

to IS-9103 

A-2 Test Data for Materials 

1 
 

Cement Used 
Coromandal King OPC 53 

grade 
2 Sp. Gravity of Cement 3.15 
3 Sp. Gravity of Water 1.00 
4 Chemical Admixture BASF Chemicals Company 
5 Sp. Gravity of 20 mm Aggregate 2.884 
6 Sp. Gravity of 10 mm Aggregate 2.878 
7 Sp. Gravity of Sand 2.605 
8 Water Absorption of 20 mm Aggregate 0.97% 
9 Water Absorption of 10 mm Aggregate 0.83% 

10 Water Absorption of Sand 1.23% 

11 
Free (Surface) Moisture of 20 mm 

Aggregate 
 

Nil 
12 Free (Surface) Moisture of 10 mm Nil 
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 Aggregate  

13 Free (Surface) Moisture of Sand Nil 

14 
Sieve Analysis of Individual Coarse 

Aggregates 
 

Separate Analysis Done 

15 
Sieve Analysis of Combined Coarse 

Aggregates 
 

Separate Analysis Done 

16 
Sp. Gravity of Combined Coarse 

Aggregates 
 

2.882 
17 Sieve Analysis of Fine Aggregates Separate Analysis Done 

A-3 Target Strength for Mix Proportioning 

1 Target Mean Strength (MORT&H 1700-5) 36N/mm2 
2 Characteristic Strength @ 28 days 25N/mm2 

A-4 Selection of Water Cement Ratio 

1 
Maximum Water Cement Ratio (MORT&H 

1700-3 A) 
 

0.45 
2 Adopted Water Cement Ratio 0.43 

A-5 Selection of Water Content 

1 Maximum Water content (10262-table-2) 186 Lit. 

2 
Estimated Water content for 50-75 mm 

Slump 
 

138 Lit. 
3 Super plasticizer used 0.5 % by wt. of cement 

A-6 Calculation of Cement Content 

1 Water Cement Ratio 0.43 
2 Cement Content (138/0.43) 320 kg/m3 

  Which is greater than 310 
kg/m3 

A-7 Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 

1 Vol. of C.A. as per table 3 of IS 10262 62.00% 
2 Adopted Vol. of Coarse Aggregate 62.00% 

 Adopted Vol. of Fine Aggregate ( 1-0.62) 38.00% 
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A-8 Mix Calculations 

1 Volume of Concrete in m3 1.00 
2 Volume of Cement in m3 0.10 

 (Mass of Cement) / (Sp. Gravity of 
Cement)x1000 

 

3 Volume of Water in m3 0.138 
 (Mass of Water) / (Sp. Gravity of 

Water)x1000 
 

4 Volume of Admixture @ 0.5% in m3 0.00134 
 (Mass of Admixture)/(Sp. Gravity of 

Admixture)x1000 
 

5 Volume of All in Aggregate in m3 0.759 
 Sr. no. 1  (Sr. no. 2+3+4)  

6 Volume of Coarse Aggregate in m3 0.471 
 Sr. no. 5 x 0.62  

7 Volume of Fine Aggregate in m3 0.288 
 Sr. no. 5 x 0.38  

A-9 Mix Proportions for One Cum of Concrete (SSD Condition) 

1 Mass of Cement in kg/m3 320 
2 Mass of Water in kg/m3 138 
3 Mass of Fine Aggregate in kg/m3 751 
4 Mass of Coarse Aggregate in kg/m3  

Table 2.2 
 
 
 

REINFORCEMENT 

Steel reinforcements are used generally, in the form of bars of circular cross 

section in concrete structure. Various diameters of Fe 500 grade steel bars like 8 

mm(stirrups), 10 mm, 12 mm, 16 mm, 20 mm, 25 mm and 32 mm were used in 

this construction. 
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                           Figure 2.1 Steel Reinforcement 

TERMINOLOGY USED IN REINFORCEMENT: 

BAR-BENDING: Bar-Bending Schedule is the schedule of reinforcement bars 

prepared in advance before cutting and bending of rebar. This schedule contains all 

quantity of steel for total construction. 

CHAIRS: Chairs are provided to keep main reinforcement in position. In many 

constructions moving of men & loads are heavy to construct reinforcement. So, to 

avoid the bending of reinforcement we keep these Chairs. 
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Figure 2.2 Chairs 
 

STIRRUPS: These are provided to keep main reinforcement in position and to 

avoid bending in main reinforcement. Both ends should be hooked more than  

1350. 
 

 
Figure 2.3 Stirrups 
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COVER BLOCKS: The blocks which are provided for to prevent exposing of 

reinforcement to outside. These are divided blocks between reinforcement and 

Shuttering. 
 

Structural element Cover reinforcement (in mm) 

Footings 50mm 

Columns 40mm 

Slabs 25mm 

Beams 30mm 

Retaining walls 25mm 

 
 

Figure 2.4 Covering Block 
 

FLY  ASH  BRICKS:  Fly  ash  brick (FAB)  is  a  building  material,   

specifically masonry units, containing class C or class F fly ash and water. 

Compressed at 28 MPa (272 atm) and cured for 24 hours in a 66 °C steam bath, 

then toughened with an air entrainment agent, the bricks last for more than 100 

freeze-thaw cycles. Owing to the high concentration of calcium oxide in class C fly 
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ash, the brick is described as "self-cementing". The manufacturing method saves 

energy, reduces mercury pollution, and costs 20% less than traditional clay brick 

manufacturing. 

Ever since FaL-G (Fly ash-Lime-Gypsum) process is introduced in 1991, fly 

ash brick activity has been revolutionized in India. FaL-G technology (www.fal- 

g.com) developed and patented by Dr Bhanumathidas and Kalidas has simplified 

the process by adding gypsum to fly ash+lime/cement, converting the calcium 

aluminates into calcium alumino-sulphates resulting in to achieve high early 

strengths. Thus FaL-G brick does not need any pressure and gets cured at ambient 

temperature of 20-40 °C. By avoiding both press and heating chamber, FaL-G 

process has brought down the multi-million plant cost to a few lakhs, within the 

reach of micro units. This has facilitated proliferation of over 18000 units in the 

country as of 2016. 
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Figure 2.5 Fly ash Brick 
 

In this construction Fly ash bricks were used. By using these bricks we can 

reduce the dead-load on the structure due to less weight, The building has got the 

GRIHA(Green Building concept) rating for using the fly ash bricks The minimum 

crushing value of Fly ash bricks is 3.5 N/mm2.Sizes of Fly ash bricks: 

230mmx110mmx70mm and the cost is Rs 6000 per 1000 nos.. 

MESH: It is used to avoid the cracks between columns, walls and beams. 
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3 MACHINES USED IN CONSTRUCTION 
 

BHOOM PLACER 
 

This is used to transfer Ready Mix Concrete in upward direction. It is very 

useful in site to transfer Concrete easily to top floor or where construction is going 

on. It consists of long pipe to carry concrete. A concrete pump is a machine used 

for transferring liquid concrete by pumping. There are two types of concrete 

pumps. 

The first type of concrete pump is attached to a truck or longer units are on 

semi-trailers. It is known as a boom concrete pump because it uses a remote- 

controlled articulating robotic arm (called a boom) to place concrete accurately. 

Boom pumps are used on most of the larger construction projects as they are 

capable of pumping at very high volumes and because of the labour saving nature 

of the placing boom. They are a revolutionary alternative to line-concrete pumps. 

The second main type of concrete pump is either mounted on a truck or 

placed on a trailer, and it is commonly referred to as a line pump or trailer- 

mounted  concrete  pump.   This   pump   requires steel or flexible concrete  

placing hoses to be manually attached to the outlet of the machine. Those hoses are 

linked together and lead to wherever the concrete needs to be placed. Line pumps 

normally pump concrete at lower volumes than boom pumps and are used for 

smaller volume concrete placing applications such as swimming pools, sidewalks, 

and single family home concrete slabs and most ground slabs. 

There are also skid mounted and rail mounted concrete pumps, but these are 

uncommon and only used on specialized jobsites such as mines and tunnels. 
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Figure 3.1 Boom Placer 
 

INTERNAL VIBRATOR 
 

The power unit may be electrically driven or operated by a petrol engine. 

Internal vibrators shall be kept constantly moving in the concrete and shall be 

applied at points uniformly placed not further apart than the radius over which the 

vibrator is visibly effective. Change the location of vibrator frequently to distribute 

equally and compacting the concrete throughout the area. 
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 Figure 3.2 Vibrator 
 

The vibration shall be such that the concrete becomes uniformly plastic and 

there shall be at least 200 seconds of vibration per square meter of surface of each 

layers of concrete, computed on the basis of visibly affected radius and taking 

overlap into consideration. 

Vibrators are used in many different industrial applications both as 

components and as individual pieces of equipment. 

Vibratory feeders and vibrating hoppers are used extensively in the food, 

pharmaceutical, and chemical industries to move and position bulk material or 

small component parts. The application of vibration working with the force of 

gravity can often move materials through a process more effectively than other 
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methods. Vibration is often used to position small components so that they can be 

gripped mechanically by automated equipment as required for assembly etc. 

Vibrating screens are used to separate bulk materials in a mixture of 

different sized particles. For example, sand, gravel, river rock and crushed rock, 

and other aggregates are often separated by size using vibrating screens. 

Vibrating compactors are used for soil compaction especially in foundations 

for roads, railways, and buildings. 

Concrete vibrators consolidate freshly poured concrete so that trapped air 

and excess water are released and the concrete settles firmly in place in the 

formwork. Improper consolidation of concrete can cause product defects, 

compromise the concrete strength, and produce surface blemishes such as bug 

holes and honeycombing. An internal concrete vibrator is a steel cylinder about the 

size of the handle of a baseball bat, with a hose or electrical cord attached to one 

end. The vibrator head is immersed in the wet concrete. 

External concrete vibrators attach, via a bracket or clamp system, to the 

concrete forms. There are a wide variety of external concrete vibrators available 

and some vibrator manufacturers have bracket or clamp systems designed to fit the 

major brands of concrete forms. External concrete vibrators are available in 

hydraulic, pneumatic or electric power. 

Vibrating tables or shake tables are sometimes used to test products to 

determine or demonstrate their ability to withstand vibration. Testing of this type is 

commonly done in the automotive, aerospace, and defense industries. These 

machines  are  capable  of  producing  three  different   types   of   vibration   

profile sine sweep, random vibration, and synthesized shock. In all three of these 

applications, the part under test will typically be instrumented with one or 
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more accelerometers to measure component response to the vibration input. A sine 

sweep vibration profile typically starts vibrating at low frequency and increases in 

frequency at a set rate (measured in hertz per second or hertz per minute). The 

vibratory amplitude as measured in gs may increase or decrease as well. A sine 

sweep will find resonant frequencies in the part. A random vibration profile will 

excite different frequencies along a spectrum at different times. Significant 

calculation goes into making sure that all frequencies get excited to within an 

acceptable tolerance band. A random vibration test suite may range anywhere from 

30 seconds up to several hours. It is intended to synthesize the effect of, for 

example, a car driving over rough terrain or a rocket taking off. A synthesized 

shock pulse is a short duration high level vibration calculated as a sum of many 

half-sine waves covering a range of frequencies. It is intended to simulate the 

effects of an impact or explosion. A shock pulse test typically lasts less than a 

second. Vibrating tables can also be used in the packaging process in material 

handling industries to shake or settle a container so it can hold more products. 

 
The Basic Types of Industrial Vibrators: 

 
Linear Vibrators 

 
These use a linear actuator/motor coupled with a reciprocating piston to 

induce vibration. Thanks to their high-energy output in one direction, linear 

vibrators are well-suited for wetter materials. When bin walls flex in and out as a 

result of the linear vibration, any material that may have stuck will be effectively 

dislodged. Non-impacting linear vibrators are more preferable because they tend to 

produce less noise than their impacting counterparts. 
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Rotary Vibrators 
 

To induce vibration, these devices rely on rotary motors whose shafts have 

eccentric weights attached to them. Most rotary vibrators produce a radial force 

output at a fixed frequency. The output can be adjusted by changing the unbalance 

of the eccentric weights. Although the devices are generally meant for dry 

materials, most industries prefer to use them in other areas due to  their  

ruggedness, energy efficiency and minimal noise output. 

 
Ball Vibrators 

 
These induce rotary vibration by rolling a steel ball around a raceway using 

compressed air. The intensity of vibration depends on the weight of the ball and the 

is crucial in ensuring vibration is properly transferred to the material via the hopper 

walls. It also helps disperse the vibration over a large area, which results in 

uniform flow of material. Compared to other equipment, the vibrators are the 

simplest and most affordable types of vibrators. 

 
Features for Different Applications 

 
Industrial vibrators can be powered by electric motors, hydraulic fluid or 

materials, from food ingredients to pharmaceutical raw materials. Manufacturers 

will also provide wash down-capable models for sanitary applications, while other 

devices feature explosion-proof housing and intrinsically safe wiring for hazard- 

prone environments. 

industrial vibrator, however, an effective, high-value solution can practically be 
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found. Outlining your needs and partnering with a reliable vendor who offers a 

wide array of vibrator technology is the key to finding the perfect equipment for 

your needs. 

WHEEL BARROW 
 

Wheel Barrow is used for transporting the concrete over comparatively 

longer and also shorter distance. The capacity of the bucket should preferably be in 

multiples of a batch of concrete. Ex: 0.15 to 0.3 m3 for one or two bags normal 

mix. It is not only for concrete, but also for bricks, aggregates etc. 
 

Figure 3.3 
 
 

EARTH EXCAVATOR (JCB) 
 

Used for excavation of sub soil. 
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Figure 3.4 Excavator (JCB) 
 

TOWER HOIST 
 

Tower hoist is specially designed to lift material to various heights at 

Construction Sites. 
 

 
Figure 3.5 Tower hoist 
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4. TOOLS USED IN CONSTRUCTION  
BRICK TROWEL 
 

gathering and spreading mortar, and for rough cutting some kinds of brick. 

Available in a wide range of shapes, sizes and thickness of steel with the length of 

blade from 230 mm to 330 mm. A variety of smaller trowels are used repairing old 

mortar joints and scraping off excess mortar. 
 

 
Figure 4.1 Trowel 

 
MASONS LINE 

 
In order to have an easier time laying a straight wall, a mason's line is 

recommended. It is recommended that to use a nylon or Dacron line, stretched 

between two corners of the wall. A mason's line will help to build walls without 

bulges or hollows. 
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STEEL SQUARE 
 

When constructing a wall we should check the wall by using square if it is 

90 degrees then than wall is fit and allow to further construction if not 90 degrees 

then that wall i

 windows. 

PLUMB BOB 
 

This is used to measure the weather brick work is perfectly vertical or not. If 

plumb bob touches the wall exactly then construction is ok. It is exactly vertical 

otherwise correction must be done. 
 

 
Figure 4.2 Plumb Bob 

 
Types of plumb bob: 

 
There are really only a couple of different types of 

plumb-bob, both of which have evolved from the 

traditional "weight-on-a-string" type. Have a read 

below and get in the know. 



 

22 
 

 
 
 

Traditional plumb-bobs 

The traditional plumb-bob is a simple and effective 

tool. It consists of a long string tied to a weight, at the 

bottom of which is a point for accurate marking. It 

couldn't be simpler. 

 
 

Flat plumb-bobs 

With a typical plumb-bob, it can sometimes be 

difficult to mark its position accurately as their bodies 

are usually rounded, which often leaves the tip an inch 

or so from your work-surface. The flat plumb-bob has 

been specially designed to overcome this problem. 

Its flat face allows it to hang much closer to the 

surface of your work piece and it also has a central 

vertical slot which allows for precision marking. 
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MEASURING TAPES AND RULES 
 

Folding boxwood or plastic rules tend to get broken easily and have been 

largely replaced by steel tapes. These also have a limited life as they tend to get 

full of grit and do not fully retract. 

SHUTTERING PLATES 
 

These plates are present top of the formwork and arranged in a continuous 

manner. Load will be received by these plates and transverse to the 2/3 and 3/4 

Runners .Normally these plates are off two types, they are wooden and steel plates 

and these two types are used based on the load and how much load it need to 

transverse. Wooden plates are cheaper than steel plates. 

Formwork (shuttering) in concrete construction is used as a mould for a 

structure in which fresh concrete is poured only to harden subsequently. Types of 

concrete formwork construction depend on formwork material and type of 

structural element. 

Formworks can also be named based on the type of structural member 

construction such as slab formwork for use in slab, beam formwork, column 

formwork for use in beams and columns respectively etc. 

The construction of formwork takes time and involves expenditure up to 20 

to 25% of the cost of the structure or even more. Design of these temporary 

structures is made to economic expenditure. The operation of removing the 

formwork is known as stripping. Stripped formwork can be reused. Reusable forms 

are known as panel forms and non-usable are called stationary forms. 
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Timber is the most common material used for formwork. The disadvantage 

with timber formwork is that it will warp, swell and shrink. Application of water 

impermeable cost to the surface of wood mitigates these defects. 

A good formwork should satisfy the following requirements: 
 

1. It should be strong enough to withstand all types of dead and live loads. 
 

2. It should be rigidly constructed and efficiently propped and braced both 

horizontally and vertically, so as to retain its shape. 

3. The joints in the formwork should be tight against leakage of cement grout. 
 

4. Construction of formwork should permit removal of various parts in desired 

sequences without damage to the concrete. 

5. The material of the formwork should be cheap, easily available and should be 

suitable for reuse. 

6. The formwork should be set accurately to the desired line and levels should 

have plane surface. 

7. It should be as light as possible. 
 

8. The material of the formwork should not warp or get distorted when exposed to 

the elements. 

9. It should rest on firm base. 
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Figure 4.3 Shutter Plates 
 

 
Types of Formwork (Shuttering) for Concrete Construction: 

Timber Formwork: 

Timber for formwork should satisfy the following requirement: 

It should be 

1. well-seasoned 

2. light in weight 
 

3. easily workable with nails without splitting 
 

 
4. free from loose knots 
 

 
Timber used for shuttering for exposed concrete work should have smooth 

and even surface on all faces which come in contact with concrete. 

 
Normal sizes of members for timber formwork: 
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Sheeting for slabs, beams, column side and 

beam bottom 

25mm to 40mm thick 

Joints, ledges 50x70 mm to 50x150 mm 

Posts 75x100 mm to 100x100 mm 

Table 4.1 
 

Plywood Formwork 

Resin bonded plywood sheets are attached to timber frames to make up 

panels of required sizes. The cost of plywood formwork compares favorably with 

that of timber shuttering and it may even prove cheaper in certain cases in view of 

the following considerations: 

 
1. It is possible to have smooth finish in which case on cost in surface finishing is 

there. 

2. By use of large size panels it is possible to effect saving in the labour cost of 

fixing and dismantling. 

3. Number of reuses is more as compared with timber shuttering. For estimation 

purpose, number of reuses can be taken as 20 to 25. 

Steel Formwork 

This consists of panels fabricated out of thin steel plates stiffened along the 

edges by small steel angles. The panel units can be held together through the use of 

suitable clamps or bolts and nuts. The panels can be fabricated in large number in 

any desired modular shape or size. Steel forms are largely used in large projects or 

in situation where large number reuses of the shuttering is possible. This type of 

shuttering is considered most suitable for circular or curved structures. 
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Steel forms compared with timber formwork: 

1. Steel forms are stronger, durable and have longer life than timber formwork and 

their reuses are more in number. 

2. Steel forms can be installed and dismantled with greater ease and speed. 
 

3. The 0quality of exposed concrete surface by using steel forms is good and such 

surfaces need no further treatment. 

4. Steel formwork does not absorb moisture from concrete. 
 

5. Steel formwork does not shrink or warp. 
 

PROP JACKS 
 

The props used for steel and wooden form-work are specially made to adjust 

the height of the prop as per the requirement. These props can be used to 

accommodate the variation in the height of beams, Slabs and all RCC members. It 

is especially used for heavy load bearing capacity. It is very simple in operation, 

time and labor saving. They are using two types of prop jacks 3m and 4m 
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Figure 4.4 Prop Jacks 
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5. QUALITY CONTROL LABORATORY 
 

1. Cement Consistency test 
 

2. Initial and Final Setting time test 
 

3. Compressive Strength of Concrete Cube test 
 

4. Brick Strength and Dimensions 
 

CEMENT CONSISTENCY TEST 
 

It is Consistency which will permit a vicat plunger having 10 mm diameter 

and 50 mm length to penetrate to a depth of 33-35 mm from top of the mould. 

Then only it is useful in construction. 

INITIAL & FINAL SETTING TIME 
 

Initial Setting Time means time period between water adding to the cement 

and cement starts losing its plasticity. And Final Setting Time means time period 

between the moments the water is added to the cement to the time at which paste 

has completely lost its plasticity. 

Approximate setting time of various types of cements:  

 
 

Type Initial setting time Final setting Time 

OPC 30 min 10 hrs. 

Rapid Hardening 5 min 30 min 

Quick setting 1 hr. 10 hrs. 

High alumina 2 hrs. 6 hrs. 
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OPC: Most common cement used in general concrete constructions. It is used in 

reinforced concrete buildings, bridges, pavements where the soil conditions are 

normal. 

Rapid Hardening Cement: It gains strength more quickly than OPC, though the 

final strength is slightly higher than OPC. It is used in Road pavements, Slabs, 

Electrical poles etc. 

Quickly Setting Cement: It is manufactured by adding of small percentage of 

Aluminate Sulphate & finely grinded with cement and the small percentage of 

gypsum. It is used in underwater constructions. 

High Alumina Cement: It is manufactured by grinding clinkers of calcining bauxite 

and ordinary lime. It is used in Chemical industries, not used in mass construction. 

COMPRESSIVE STRENGTH OF CONCRETE CUBE 
 

Compressive strength is the maximum compressive stress that, under a 

gradually applied load, a solid material can sustain without fracture. In M15, M20, 

M25, M30 etc., for example in M25, 25 refers compressive strength in N/mm2. 
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Quantity of Concrete in 

work(m3) 

No. of Samples 

1-5 1 

6-15 2 

16-30 3 

31-50 4 

>51 4+1 addition sample for each 

additional of 50m3 

Table 5.1 
 

BRICK STRENGTH & SAMPLE DIMENSIONS 
 

The minimum crushing strength of brick is 3.5N/ ............ If it is less than 3.5N/ 

then it is not useful for construction purpose. And the dimension of brick in the 

construction is 230mmx110mmx70mm and its shape should be purely rectangular 

with sharp edges.
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6. WATER PROOFING 

Water proofing is done for different places of a building which are exposed 

to open atmosphere. And where water is expected to fall (Rain water or water 

falling from tank etc.). 

Water proofing is done in two steps: 
 

1. Screening material (concrete bed) 

2. Proofing material 
 

Screening material: 
 

Providing P.C.C 1:3:6 pro plan concrete for leveling coarse 40mm average 

thick with using 6mm to 12mm gauge hard granite machine crashed metal laid 

over cc bed already laid or Rcc roof slab in 

Alternate panels of size not exceeding 1.50mts x 1.50mts and finishing the 

top surface to the required 

Smoothness, slopes and thread lining including cost of all material like cement, 

metal, sand and water etc. 

Proofing material: 
 

The ratio of proofing material is 1:3. 
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7. BRICK WORK (AT OTS) 
 

Cement bed is laid at the bottom after water is sprinkled. The bed is checked 

for the same level from the slab. The bricks are kept side by side with spacing not 

exceeding 2 to 4 mm. the cement motor is laid between the bricks are joined and 

together. The bricks should be at the same height and also in the straight line 

without any deviation. 
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8.STAIR CASE 
 

 

Figure 8.1 
Stairs are an essential part of many construction projects, from decks to 

made of just three main parts: stringers, treads, and risers. Stringers are diagonal 
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2x12s that support people's weight as they walk up the stairs. Treads are the top 

baseboards onto which you step, and risers are placed perpendicularly under each 

into place. 
 

Making the Preliminary Measurements  

1. Measure the height of the area where you will install the stairs. This is 

area where the stairs begin, be sure to account for this gap in your 

measurement. 

 For example, if you are building stairs to go up to a deck, and you 

measure 3 feet (0.91 m) from the ground to the top of the deck, then 

this is the total rise. 

 If you want the stairs to stop 3 inches (7.6 cm) from the top of the 

deck, however, count the total rise as 2.75 feet (0.84 m). 

2. Divide the total rise by the typical rise per step. This will give you the 

total number of steps on your stairs. The typical rise per step is about 7 

inches (17.8 cm), but you'll probably use a slightly different height for the 

actual rise. 

 For example, if your total rise is 95 inches (241 cm), divide it by 7 

inches to get 13.53. Round down to get the number of steps. 

3. Divide the total rise by the number of steps to get the actual rise per 

step. Remember this will probably be slightly different than the typical rise 

height. Finding the actual rise per step will ensure that your steps are all 

same height, no matter what your overall rise is. 

 To continue with the same example, divide 95 inches (241cm) by 13 

steps to get 7 and 5/16 inches (18.5cm). On your stringer, each step 
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Will rise 7 and 5/16 inches. 
 

Figure 8.2 Staircase 
 

The sand of which is sieved by using 1.18mm sieve is used for finishing. 

After lowering the bricks the cement bed is laid and cement water is poured to 

make the surface soft and get good appearance. 
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Finishing of scudding 
 

The gap between the wall and the stone is filled with the cement and sand 

mixed with water. If this is not done there may be a loose appearance in the stone 

and it may leave the wall. 

 

Figure 8.3 Scudding 
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9.Painting & 10.Wall Finishing 
 

1. Putty ( 2 coats ) 

2. Prime ( 1 coats ) 

3. Paint ( 2 coats ) 
 

1. Putty Applying 
 

The wall is cleaned with sand paper to free the wall from loose sand or 

cement particles and other contaminants. No putty is mixed with water in required 

ratio and it is applied to the wall. Then it is left for 24hrs to dry. 

Then this is again rubbed with sand paper and it is made as an even surface 

without any ups & downs. Then the second coat of putty is applied. After this coat 

is dry primer is applied to cover any other ups & downs. Now, paint is applied 

2coats to get a greater appearance. The thickness of putty is not greater than 2- 

5mm. If any cracks then putty is not applied there. 
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Sump Tank: The reinforcement of the sump tank is as below 
 

 
 

 

Figure 10.1 
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11. CONCLUSION 
 
 
 
In the present study of internship program, we learn about the construction activities of 
multistoried building. 
 

 The knowledge about site work is gained from the observations. These 
observations made the comparison between practical and theoretical estimations. 
 

 The material usage is noticed as per the schedule and division of various works. 
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ABSTRACT 
 

Day by day construction activities are increasing , being pre-final year student of civil engineering ,it 

is essential to bridge the gap between theoretical knowledge and Practical Knowledge  ,doing 

internship at the prestigious construction plays an important role .As a part of the curriculum, and for 

the partial fulfillment of the requirements for completion of the Engineering degree from 

Gudlavalleru Engineering College,under went an industrial training at the CHINMAYA GROUP 

OF CONSTRUCTIONS, ELURU. for four weeks during the months May 2019 - June 2019. The 

 at the 

site for construction.  

Marking, centering, mixing of concrete, reinforcement detailing   ,pouring and curing of  

Construction of the different structural components were  observed during the construction  in 

CHINMAYA GROUP OF CONSTRUCTIONS like  footings-combined footings, two way slabs  

and one way slab of concrete M25 grade , columns in the construction of vertex homes is 20mm dia 

bars & grade of concrete is M40,  construction of beams of  concrete grade is M40 & mix 

proportions as per IS CODE. 
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                INTRODUCTION 

6.1 ABOUT COMPANY 

COMPANY NAME: CHINMAYA GROUP OF CONSTRUCTIONS 

Managing Director: Mr.Kalyan Naidu. 

The company has lot of experience in the real estate market about 19 years, Chinmaya Groups 

Of Construction in RR Peta presents a wide choice of residential, industrial, commercial, 

recreational and institutional properties to its clients. Distinguished for their award-winning 

projects, this real estate group is truly one of the most established and recognized ones in the 

housing and construction sector. Creating unique and innovative spaces ever since 2016, the 

company has been able to build a strong foundation over the passage of time. The builder has 

constantly strived to exceed the expectations of its clients through quality work, transparent work 

ethics and use of cutting-edge technology. The organization is committed to provide an enhanced 

living experience to the residents through constant innovation and creative delivery of projects. 

. Chinmaya group of construction has constructed a number of gated communities in Eluru, 

Amaravati, and Vijayawada etc. The company has its name in quality construction and meeting 

luxuries of the people. The company offers the internship programs for the students of both 

application of theoretical subject in site which is necessary for every civil engineer. 

Services Offered at Chinmaya Groups Of Construction: 

Chinmaya Groups Of Construction in Eluru has delivered a large number of projects in the past 

that have received rave reviews and appreciation from numerous prestigious builders and other 

organizations associated with the real estate business. The team comprises of real estate 

professionals having vast experience and knowledge about properties. Each of the project of this 

company exhibits avant-garde interior designs  absolutely lavish, ostentatious and one-of-its-

kinds. It has pioneered newer technologies and modern engineering that has helped it to create 

landmark residential townships as well as commercial establishments.  
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LOCATION

 

Fig. 1 Location 

6.2 PREFACE 

In a period of 30 days exposure to corporate environment I got a learning of organizational 

structure, its protocol etc. Summer training is one way to learn work.I enjoyed the interesting 

experience and every part of it. The report dealt with the practical knowledge of the general 

theory and technical details of equipment,materials, which I have gained during the training 

period at CHINMAYA GROUP OF CONSTRUCTIONS at eluru. 

                                 Any Construction to begin with starts with the layout of the building or 

structure followed by design and analysis of the structure which is succeeded by cost estimation 

and planning for the said project.This project involves the layout,design,analysis 

Planning and cost estimation of a G+3 Residential building located in eluru. 
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GROUND COLUMN LAYOUT 
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 STRUCTURAL COMPONENTS OF A BUILDING 

7.1FOOTING 

A Concrete support Under the Foundation That rest in solid ground and is wider the structure 

Supported 

Types of footings: 

1) Isolated footings 

2) Combined footings 

3) Mat and raft foundation 

4) Pile foundation 

 

7.1.1ISOLATED FOOTING 

Footings which are provided under each column independently are called as isolated 

footings.They are usually square,rectangular or circular in section. Footing is laid on PCC Before 

laying PCC termite control is done to restrict the termites to damage the footings.These kinds of 

footing are provided where the oil-bearing capacity is generally high. Isolated footings comprise 

of a thick slab which may be flat or stepped or sloped. 

 

Fig.2 Isolated footing 
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7.1.2COMBINED FOOTING 

A footing which has more than one column is called as combined footing. This kind of footing is 

adopted when there is a limited space. Due to lack of space we cannot cast individual footing, 

therefore footings are combined in one footing. 

 

Fig. 3 Combined Footing 

 footings adopted in  chinmaya constructions  
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7.1.3 RAFT OR MAT FOOTING 

When the column loads are heavy or the safe bearing capacity of soil is very low, the required 

footing area become very large.As mentioned, this footing is in shallow foundation. So, in order 

to spread the load over large area with less depth then we have to increase the footing area. If we 

increase footing area,the footings are overlapped each other instead of providing each footing on 

each column all columns are placed in common footing. A raft footing is a solid reinforced 

concrete slab covering entire area beneath the structure and supportingall the columns. Such 

foundation due to its own rigidity minimizes differential settlements. It is provided in a place like 

seashore area, coastal area where the water table isvery high and soil bearing capacity is very 

weak. 

 

     Fig.4 Raft or Mat footing 
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7.1.4 PILE FOOTING 

A pile is a long vertical load transferring member composed of either timber, steel or concrete.In 

pile foundations, a number of piles are driven in the base of the structure. 

They are constructed where excessive settlement is to be eliminated and where the load is to be 

transferred through soft soil stratum, where the Soil bearing capacity is sufficient.These types of 

footings are provided when the Soil bearing capacity of soil is very weak and the ground water 

table (level) is high.These types of the footings are generally designed on sea shore areas, 

bridges,etc. 

 

 

Fig. 5 Pile Footing 
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7.1.5 UNDER REAMED PILES 

Under reamed piles are bored cast-in-situ concrete piles having one or more 

number of bulbs formed by enlarging the pile stem.These piles are best suited in 

soils where considerable ground movements occur due to seasonal variations,filled 

up grounds or in soft soil strata.Provision of under reamed bulbs has the advantage 

of increasing the bearing and uplift capacities.These piles are efficiently used in 

machine foundations,over bridges,electrical transmission tower foundation sand 

water tanks. 

 

Fig. 6Under Reamed Piles 
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7.2PLINTH BEAM 

It is the first beam frame work constructed in the skeletal structure.The void between the 

foundation and the plinth level filled with compacted soil. 

 

 

Fig.7 Plinth Beam 
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7.3 COLUMN 

A column or pillar in architecture and structural engineering is a structural element that 

transmits, through compression, the weight of the structure above to other structural elements 

below. In other words, a column is a compression member.The term column applies especially to 

a large round support (the shaft of the column)with a capital and a base or pedestal and made of 

stone or appearing to be so. A small wooden or metal support is typically called a post, and 

supports with a rectangular or other non-round section are usually called piers for the purpose of 

wind or earthquake engineering. Columns may be designed to resist lateral forces. Other 

Columns are frequently used to support beams or arches on which the upper parts of walls or 

proportional and decorative features. A column might also be a decorative element not needed 

for structural purposes; many  

The size of columns in the construction ofChinmaya group of construction is used in 20dia bars 

&Grade of concrete is M40 &mix proportions as per IS CODE. 

 

Fig .8 Column 
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7.4 BEAMS 

Beam is a 

mode of deflection is primarily by bending. The loads applied to the beam result in reaction 

ting on the beam is to 

produce shear forces and bending moments within the beam, that in turn induce internal stresses, 

strains and deflections of the beam. Beams are characterized by their manner of support, profile 

(shape of cross-section),length, and their material. 

Beams are traditionally descriptions of building or civil engineering structural elements, but any 

structures such as automotive automobile frames, aircraft components, machine frames, and 

other mechanical or structural systems contain beam structures that are designed to carry lateral 

loads are analyzed in a similar fashion. 

 group of constructions are used in 20mm 

 

 

Fig.9 Beams 
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7.5 SLABS 

Slabs are constructed to provide flat surfaces, usually horizontal, in building floors, roofs, 

bridges, and other types of structures. The slab may be supported by walls, by reinforced 

concrete beams usually cast monolithically with the slab, by structural steel beams, by columns, 

or by the ground. Slabs are classified into 16 types. 

Different Types of concrete slabs in construction 

There are 16 different types of Slabs in Construction.Some of them are outdated and some of 

them are frequently 

slab where to use particular slab. Below are the types of concrete slabs. 

Since this is a lengthy article, we have created a table of contents below for easy navigation. 

 

Fig .10 Slabs 
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7.5.1 FLAT SLAB 

Flat slab is a reinforced concrete slab supported directly by concrete columns or caps. Flat 

columns. In this type of construction, a plain ceiling is obtained thus giving attractive appearance 

from architectural point of view. The plain ceiling diffuses the light better and is considered less 

vulnerable in the case of fire than the usual beam slab construction. The flat slab is easier to 

 

 

Fig .11 Flat Slab 
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7.5.2 CONVENTIONAL SLAB 

The slab which is supported with beams and columns is called conventional slab. In this kind of 

slabs, the thickness of slab is small whereas depth of beam is large and load is transferred to 

beams and from beams to columns. It requires more form work when compared with the flat 

slab, and there is no need of providing column caps in conventional slab. The thickness of 

occasional heavy loads, such as motor homes or garbage trucks. Normally it is square in shape 

and has a length of 4m. Reinforcement is provided in conventional slab and the bars which are 

set in horizontal are called main reinforcement Bars which are set in vertical are called 

Distribution bars. These types of slabs are used in constructing floors of multi storied building. 

 

 

Fig .12 Conventional Slab 

 

Based on length and breadth of conventional slab is classified into two types 

4.5.2.1One-way slab 

4.5.2.2 Two-way slab 
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7.5.2.1 ONE WAY SLAB: 

One-way slab is a slab which is supported by beams on the two opposite sides to carry the load 

along one direction. The ratio of longer span (1) to shorter span (b) is equal to or greater than 2, 

considered as one-way slab because this slab will bend in one direction i.e., in the direction along 

its shorter span. However minimum reinforcement known as distribution steel is provided along 

the longer span above the main reinforcement to distribute the load uniformly and to resist 

temperature and shrinkage stresses. 

Generally, all the cantilever slabs are One-Wayslabs Chajjas and Verandas are a practical 

example of one-way slab. 

 

 

 

Fig .13 One-Way Slab 
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7.5.2.2 TWO-WAY SLAB 

Two-way slab is a slab supported by beams on all four sides and the loads are carried by the 

supports along both directions, it is known as two-way slab. In two-way slab, the ratio of longer 

span (l) to shorter span (b) is lessthan 2. The slabs are likely to bend along the two spans in this 

load is transferred in both the directions to the four supporting edges and hence distribution 

reinforcement is provided in both the directions. 

In this kind of slab, the length and breadth of slab is more than 4m. Generally,two-way slabs are 

used in multistoried buildings. 

The slabs in vertex homes are Two Way slabs of concrete M25 grade and bars of size 10mm & 

8mm and for the podium slabs the bar diameter is 12mm.  

 

 

Fig. 14Two-way Slab 
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7.6 FORM WORK AND SHUTTERING 

Form work is the term used for temporary timber, plywood, metal or other materials used to 

provide support to wet concrete mix till it gets strength for self supports to horizontal,vertical and 

inclined surfaces or also provides support to cast concrete according to required shape and size. 

The form work also produces desired finish concrete surface. 

Shuttering or form work should be strong enough to support the weight of wet concrete mix and 

the pressure for placing and compacting concrete inside or on the top of form work/shuttering. It 

should be rigid to prevent loss of water and mortar form cement concrete. Shuttering should be 

easy in handling erection at site and easy to remove when cement concrete is sufficient hard. 

Steel plates for steel shuttering. 

 

 

 

Fig. 15 Form Work 



  
25

 
  

 

 

7.7 CURING 

Curing is the process in which the concrete is protected from loss of moisture and kept within a 

reasonable temperature range. The result of this process is increased strength and decreased 

permeability. Curing is also a key player in mitigating cracks in the concrete, which severely 

impacts durability. The Indian standards IS 456-2000 recommends that curing duration of 

concrete must be at least 7days in case of ordinary Portland cement, atleast 10days for concrete 

with mineral admixtures or blended cements are used. It also recommends that the curing 

duration should not be lessthan 10days for concrete exposed to dry and hot weather conditions 

and 14 days for concrete with mineral admixtures or blended cement in hot and dry weather. 

 

 

 

Fig .16 Curing 
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CONCLUSION 

During the Internship Period  the following points were Observed  at the Site 

 Specifications to be adopted for various elements of buildings 

 Safety measures to the workers and employees  followed while working in site. 

 Know Designing/Working on ongoing construction works 

 How to Maintaining construction project paper works and design/site visits/Reporting 

 Latest technology in construction of Different structural components (beams, slabs, 

columns) etc., 

  working of heavy machinery in construction site. 

 Gained basic knowledge in the field of construction. 

 Learned an importance of proper communication between office and work site. 

 Lapping is not allowed for the bars having diameters more than 36 mm. 

 Chair spacing maximum spacing is 1.00 m (or) 1 No per 1m2. 

 For dowels rod minimum of 12 mm diameter should be used. 

 Chairs minimum of 12 mm diameter bars to be used. 

 Longitudinal reinforcement not less than 0.8% and more than 6% of gross C/S. 

  

 Main bars in the slabs shall not be less than 8 mm (HYSD) or 10 mm (Plain bars) and the 

distributors not less than 8 mm and not more than 1/8 of slab thickness. 

 Dimension tolerance for cubes + 2 mm. 

 Free fall of concrete is allowed maximum to 1.50m. 

 Lap slices not be used for bar larger than 36 mm. 

 Water absorption of bricks should not be more than 15 %. 

 PH value of the water should not be less than 6. 

 In steel reinforcement binding wire required is 8 kg per MT. 

 In soil filling as per IS code, 3 samples should be taken for core cutting test for every 

100m2. 
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of materials and equipment used at the site for construction by the SLV INFRA

the site engineer had given the brief introduction about construction. The project

area had modified accordingly specifications quality checks and building Bye laws



3.3.2.2 Pier foundation



6.3 Measuring Tape and rules



8.12 curing

8.13. painting 35

9.  Miscellaneous Works



Buildings classified based on occupancy and type of use as.

area for dwelling purposes. In other words, residential building provides sleeping accommodation

410 units have been provided.



3. Estimated all  requirements and their quantities for G+4 Apartment.







using the pneumatic pumps & Boom place etc. The concrete admixtures like plasticizers are used to

12 mm were used in this construction.

In this construction 53 grade of cement is using because it gains quick strength.



bending of rebar Locator. This schedule contains all details of size, shape and dimension of rebar’s to



The blocks which are provided  to prevent exposing of reinforcement to outside. These are



     To pr

e the 





foundations are independent footings. Usually, each column has its own footing. The footing directly

transfers the loads from the column to the soil. The footings may be rectangular, square or circular in

the foundation runs along the direction of the wall. The width of the wall foundation is generally 2-3







transmit foundation loads to a deeper soil or rock strata when the bearing capacity of soil near the

 The structure includes a basement.

 Columns are closely placed.

 Other kinds of foundations are not feasible.

 Differential settlement is to be prevented.

The soil is weak and the load has to be spread over a large area.

Raft foundations are economic when:



the soil by end bearing. Unlike a pile, it can only transfer load by bearing and by not skin friction.



In order to Set out the building foundation trenches is the process of laying down the excavation line

There are several types of caisson foundation such as:















This is used to measure the whether brick work is perfectly vertical or not If plumb bob



Roadwork Jobs, Excavations and More. Auto Levels require that you level the instrument by hand,

but you're only required to get the bubble within the black circle on the bubble.





buildings, bridges, pavements & where the soil conditions are normal.



refers to compressive strength in N/mm^2.



il

contingencies, approval of drawings from City Development Authority.





To form a solid base on which the reinforcement can be tied and footing can be placed. Plain





many others. Before starting the wall construction the base of wall is constructed first using concrete
or size stone masonry. The height of the walls depends upon the floor height. Necessary opening are

to given for doors,windows and ventilators





 Cure the surface for about 7 days. So that, plaster gains proper strength.

plaster work is generally of 1:3 or 1:4 is used. Thickness of plaster layer should not be more than 0.75 inch.

pointing. It is better to plaster the external walls rather than pointing.

Tile Laying



8.12.CURING

curing can be defined as keeping the concrete moist and warm enough so that hydration of cement can continue.
It is the process of maintaining satisfactory moisture content and a favorable temperature of concrete during the

period immediately after placing. Curing should be carried out for 10 days minimum for all cement and concrete works.

Better curing gives strength without any cost.

CURING

Methods of curing
spraying: vertical retaining walls and concrete columns are cured by spraying water. In some cases,

wet coverings.

Membrane curing:

During shortage of water it is not possible to cure the concrete with sample quantity of water. In such

cases membrane curing is done.

Ponding:

Floor slab, road slab etc, are covered by water for making small ponds of water.

Gunny bag curing

Gunny Bag Curing
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done for the smooth finish. It refers for outside and inside works.

Painting Works

8.13.Painting

9. Miscellaneous Works

Ponding
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It was wonderful learning experience at SLV INFRA Pvt.Ltd, and consultants for four weeks

I gained a lot of insight regarding almost every aspect of the site. I was given exposure in almost all

I got experience dealing the workers in site.

I gained a lot of knowledge about the bars bending schedule by practical visited experience.


