
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Estimating and Cost 

Evaluation -II 

(Th-05) 
(As per the 2020-21 syllabus of the SCTE&VT, 

Bhubaneswar, Odisha) 

 

Fifth Semester 

Civil Engg. 

Prepared By : Er. B Nayak 

 

 
BHADRAK ENGINEERING SCHOOL & TECHNOLOGY 

(BEST), ASURALI, BHADRAK 



Th5. ESTIMATING & COST EVALUATION – II 

Sl no Chapter Topics Expected 

marks 

01 CHAPTER:-1 Detailed estimate of culverts and bridges. 25 

02 CHAPTER:-2 Estimate of irrigation structures  25 

03 CHAPTER:-3 Detailed estimate of roads. 30 

04 CHAPTER-4 Detailed estimates of miscellaneous works 10 

05 CHAPTER:-5 PWD Accounts works  10 

 TOTAL:- 100 

 

On completion of the course, students will be able to  

1. Create detailed estimate of culverts and bridges  

2. Prepare estimates of irrigation structures  

3. Prepare estimates of a macadam road and a national highway in cutting and 

filling  

4. Prepare detailed estimates for septic tank and soak pits  

5. Prepare detailed estimates of miscellaneous works  

6. Comprehend the management practices in Public Works Department  

7. Interpret the building bylaws furnished by regulatory bodies  
 

 

 

 

 

 

 

 

 

 

 



CHAPTER:-1 

DETAILED  ESTIMATING OF CULVERTS AND 

BRIDGES 

Learning objectives 

1.1 Detailed estimate of a RCC slab culvert with right angled wing walls with 

bar bending schedule.  

1.2 RCC Hume pipe culvert with splayed angled wing wall 

1.1 Detailed estimating of a RCC deck slab culvert with right angled 

wing walls with bar bending schedule. 

 Culvert is defined as a tunnel structure constructed under roadways or railways to provide cross 

drainage or to take electrical or other cables from one side to other. It is totally enclosed by soil 

or ground. Pipe culvert, box culvert and arch culvert are the common types used under roadways 

and railways. The design of culvert is based on hydraulic, water surface elevation, and roadway 

height and other conditions. These are used for water flow in a controlled way. 

Materials for Culvert Construction 

Culverts are like pipes but very large in size. They are made of many materials like 

Concrete 

Steel 

Plastic 

Aluminum 

high density polyethylene 

In most cases concrete culverts are preferred. Concrete culverts may be reinforced or non-

reinforced. In some cases culverts are constructed in site called cast in situ culverts. Precast 

culverts are also available. By the combination above materials we can also get composite 

culvert types. 

Location of Culverts 

The location of culverts should be based on economy and usage. Generally it is recommended 

that the provision of culverts under roadway or railway are economical. There is no need to 



construct separate embankment or anything for providing culverts. The provided culverts should 

be perpendicular to the roadway. It should be of greater dimensions to allow maximum water 

level and should be located in such a way that flow should be easily done. It is possible by 

providing required gradient. 

Types of Culverts 

Following are the types of culverts generally used in construction: 

1. Pipe Culvert (Single or Multiple) 

Pipe culverts are widely used culverts and rounded in shape. The culverts may be of single in 

number or multiple. If single pipe culvert is used then larger diameter culvert is installed. If the 

width of channel is greater than we will go for multiple pipe culverts. They are suitable for larger 

flows very well. The diameter of pipe culverts ranges from 1 meter to 6m. These are made of 

concrete or steel etc..  

2. Pipe Arch Culvert (Single or Multiple) 

Pipe arch culverts means nothing but they looks like half circle shaped culverts. Pipe arch 

culverts are suitable for larger water flows but the flow should be stable. Because of arch shape 

fishes or sewage in the drainage easily carried to the outlet without stocking at the inlet or 

bottom of channel. This type of culverts can also be provided in multiple numbers based on the 



requirement. They also enhance beautiful appearance.

 

3. Box Culvert (Single or Multiple) 

Box culverts are in rectangular shape and generally constructed by concrete. Reinforcement is 

also provided in the construction of box culvert. These are used to dispose rain water. So, these 

are not useful in the dry period. They can also be used as passages to cross the rail or roadway 

during dry periods for animals etc. Because of sharp corners these are not suitable for larger 

velocity. Box culverts can also be provided in multiple numbers.

 

4. Arch Culvert 

Arch culvert is similar to pipe arch culvert but in this case an artificial floor is provided below 

the arch. For narrow passages it is widely used. The artificial floor is made of concrete and arch 



also made of concrete. Steel arch culverts are also available but very expensive.

 

5. Bridge Culvert 

Bridge culverts are provided on canals or rivers and also used as road bridges for vehicles. For 

this culverts a foundation is laid under the ground surface. A series of culverts are laid and 

pavement surface is laid on top this series of culverts. Generally these are rectangular shaped 

culverts these can replace the box culverts if artificial floor is not necessary.

 

Component parts of a culvert 

Following are some of the significant parts of culverts: 

• Sidewalk. 

• Road embankment. 

• Headwall. 

• Wing wall. 

• Apron. 

• Crown. 



• Culvert pipe. 

• Culvert inlet. 

• Culvert outlet. 

• Calvert Foundation. 

 

 

 

Q-1 

Prepare a detailed estimate of a slab culvert of 1.50 m span and 4.00 mt roadway from the 

given drawing the general specifications are as follows. 



 

  

sl 

n

o description of item 

n

o length breadth 

heigh

t 

quantit

y explanatory notes 

1 

earth work in  excavation 

in foundation             

  abutments 2 5.1 0.7 0.6 4.28 l=4.8+.3 

  wing wall 4 1.2 0.7 0.6 2.02   

          total 6.3   

2 

cement concrete (1:4:8) 

with overburnt             

  

brick ballast in 

foundation             



  abutments 2 5.1 0.7 0.3 2.14 l=4.8+.3 

  wing wall 4 1.2 0.7 0.3 1.01   

          total 3.15   

3 

first class brickwork in 

(1:4)cement local sand 

mortar             

  abutments 2 4.8 0.4 1.5 5.76   

  wing wall 4 1.2 0.4 1.5 2.88   

  parapet up to kerb 2 4.7 0.4 0.3 1.13   

  parapet above kerb 2 4.7 0.3 0.5 1.41   

  parapet coping 2 4.9 0.4 0.1 0.39   

          total 11.57   

  deduction             

  

bearing of rcc slab in 

aboutment 2 4.8 0.3 0.2 0.57   

          net 11 cum 

4 

rcc work 1:2:4 in slab 

excluding steel and its 

bending             

  

but including centering 

shuttering and binding 

steel 1 4.8 2.12 0.2 2.016   

5 

steel bar including 

bending in rcc work              

  

20mm dia bars main 

straight bars 30 cm c/c 

1

7 2.38     40.46 

l=2.1-

(2x4)+(18x20)=2.

38 

  no=4.8/.3=16+1=17             

  

main bent up bars 30 cm 

c/c 

1

6 2.54     40.64   

  no=4.8/.3=16       total 81.1   



        

81.1x2.4

7   200.32 kg 

  

10 mm dia bars 

distrubuting bottom bars 

25 cm c/c 9 4.9     44.1 

l=4.8-

(2x4)+(18x10) 

  distrubuting top bars 4 4.9     19.6   

          total 63.7   

        63.7x.62   39.49 kg 

          total 239.81 kg 

6 

CEMENT 

CONCREte(1:2:4) 

wearing coat 1 4 2.3 0.1 0.92 

in between 

parapets 

7 

cement pointing(1:2) in 

walls             

  

face wall from 10 cm 

below g.l up to bottom of 

coping 2 4.7   2.1 19.74   

  

inner side of parapet 

excliding coping 2 4.7   0.8 7.52 h=20+10+50 

  

coping(inner 

edge,top,outer edgeand 

outer and side) 2 4.9 0.7   6.86 b=10+40+10+10 

  ends of parapet 4   0.4 0.2 0.32   

  ends of parapet 4   0.3 0.5 0.6   

  ends of parapet 4   0.4 0.2 0.32   

          total 35.36   

  deduct             

  rectangular opening 2 1.5   1.3 3.9 

including 10 cm 

below gl 

  

tringular portion below 

earth slope 2 

1/2x1.3x1.

3     1.69   

          total 5.59   

          

net 

total 29.77   



 abstract of estimate cost format     
sl 

no particulars of item of work 

quantit

y unit rate per amount 

1 e/w excavation in foundation 6.3 cum 350 %cum 22.052 

2 

cement concrete (1:3:6) in foundation with stone 

ballast 3.15 cum 400 cum 1260 

3 first class brick work in (1:4) cement mortar 11 cum 365 cum 4015 

4 rcc work (1:2:4)in slab excluding steel and its bending   

 but includig centring shuttering and binding 2.02 cum 775 cum 1562.4 

5 steel work including bending in rcc work 2.4 qtl 515 qtl 

1234.9

7 

6 cement concrete (1:2:4)IN WEARING COAT 0.92 cum 450 cum 414 

7 CEMENT pointing 29.8 sqm 5.6 sqm 166.71 

     total 

8675.1

3 

 add 5%(3% for contigencies and 2% for work charged establishment) 433.75 

     Grand 

9108.8

8 

       

 rate per running meter of span=9108.88/1.5=6072.58   
 

1.2 RCC Hume pipe culvert with splayed angled wing wall  

Pipe culverts are widely used culverts and rounded in shape. The culverts may be of single in number or 

multiple. If single pipe culvert is used then larger diameter culvert is installed. If the width of channel is 

greater than we will go for multiple pipe culverts. They are suitable for larger flows very well. The 

diameter of pipe culverts ranges from 1 meter to 6m. These are made of concrete or steel etc..

 

Q  -1 Estimate of a 90 cm dia. Double barrel hume pipe culvert (as used by 

National High way) . 

                



Prepare a quantity estimate for a barrel of 30 cm length (total length depends on 

the bank height )and the drop walls. In the estimate the earth cushion whose depth 

has been indicated by=X=60 cm minimum and the Herd crust are not to be 

included. General specification of works are same as mentioned in the drawing. 

 

 

 

 

 

sl 

no  

 description of 

item no length breadth height quantity 

explanatory 

notes 

 

A. for 30cm 

length of barrel 

      

1 

earthwork 

excavation in 

foundation 1 30 310 45 0.418 310=265+2x45/2 

2 
earh work in 

filling and 
2 30 45/2 45 0.061 

 



ramming 

complete 

3 

single brick flat 

soling 1 30 265 

 

.795 

sqm 

 

4 

cement 

concrete(1:3:6) 

with brick ballast( 

      

 

considering 

whole first 1 30 265 55 0.437 

 

 

chamfering 

portion 1 30 250 15 0.113 

 

 

deduction for 

pipes 2 30x1/2 πx1/2110x110 -0.133 

 

     

net 

total 0.417 

 

5 

90cm dia.10cm 

thick hume pipe 2 30 

  

0.6 

 

6 

shuttering for 

concrete 2 30 

 

70 0.42 

 

 

B.QUANTITIES 

FOR DROP 

WALL 

      

1 

earth work 

excavation 

      

 

upstream side 1 662 195 120 15.49 

 

 

down stream side 1 692 250 150 25.95 

 

     

total 41.44 

 

2 

earth work in 

filling item1-item3,4&portion of work up to gl 

 

  

from5 

    



  

31.81 

   

31.81 

 

3 

single brick flat 

soling 

      

 

up stream side 1 535 75 

 

4.01 

 

 

down stream side 1 535 100 

 

5.35 

 

     

total 9.361 

 

4 

cement concrete 

(1:3:6) with brick 

      

 

ballast 

      

 

upstream side 1 535 75 30 1.2 

 

 

down stream side 1 535 100 30 1.61 

 

     

total 2.81 

 

5 

first class brick 

work in cement 

mortar  

      

 

(1;4} 

      

 

upstream side for 

      

 

60 cm layer 1 535 60 40 1.28 

 

 

50 cm layer 1 535 50 80 2.14 

 

 

40 cm layer 1 535 40 65 1.39 

 

 

d     

      

 

down stream side 

      

 

70 cm layer 1 535 70 40 1.5 

 

 

60 cm layer 1 535 60 30 0.96 

 

 

50 cm layer 1 535 50 80 2.14 

 

 

40 cm layer 1 535 40 65 1.39 

 



 

 

 

Short questions with answer 

Q-1 what is kerb in a culvert?  2015-S,W-2018  

Ans- This is defined as the continuous block along the culvert for bordering the road and limiting 

the footpath if provided. 

Q-2 Define Abutement.  W-18, 

Ans-An abutment is the substructure at the ends of a bridge span or dam supporting 

its superstructure. Single-span bridges have abutments at each end which provide vertical and 

lateral support for the span, as well as acting as retaining walls to resist lateral movement of the 

earthen fill of the bridge approach 

Q-3 what is a bridge ? 

Ans-A bridge is a structure built to span a physical obstacle (such as a body of water, valley, 

road, or rail) without blocking the way underneath. It is constructed for the purpose of providing 

passage over the obstacle, which is usually something that is otherwise difficult or impossible to 

cross. 

Q-4 what is Maximum  span of a culvert ? 

Ans-In case of highway where culverts are constructed to cross the small distributary etc., the 

span length may be about 4.5 m. Similarly, in case of railway track the maximum span length 

can be about 6 m and should not exceed this limit. 

 

Long questions 

Q-1 prepare a detailed estimate of the slab culvert given in the figure below?  2012-S,2008-W 

Q -2 Prepare a detailed estimate of the RCC hume pipe culvert given in the figure below?  2009-W,2014-

S 

 

 

 

 

https://en.wikipedia.org/wiki/Bridge#Structure_type
https://en.wikipedia.org/wiki/Bridge
https://en.wikipedia.org/wiki/Span_(architecture)
https://en.wikipedia.org/wiki/Dam
https://en.wikipedia.org/wiki/Bridge#Structure_type
https://en.wikipedia.org/wiki/Cut_and_fill
https://en.wikipedia.org/wiki/Span_(engineering)


Chapter-2 Estimate of irrigation structures 

2.1 Detailed estimate of simple type of vertical fall to given specification  

2.2 Detailed estimate of drainage siphon to given specification.  

2.1 Detailed estimate of simple type of vertical fall to given 

specification  

Canal fall is a solid masonry structure which is constructed on the canal if the natural ground 

slope is steeper than the designed channel bed slope. If the difference in slope is smaller, a single 

fall can be constructed. If it is of higher then falls are constructed at regular suitable intervals. 

 

Simple vertical drop fall or sarda fall consists, single vertical drop which allows the upstream 

water to fall with sudden impact on downstream. The downstream acts like cushion for the upstream 

water and dissipate extra energy. 

 

 

 



 

 



 

 

Slno 

description of 

item no length breadth height quantity explanatory notes 

1 

earth work 

excavation in 

foundation in 

crest wall  

      

 

side wall 

&floor                                

(  i) 1 2.65 6 1.15 18.29 b=4.5+2x.6+2x.15=6 

 

                                                                  

(  ii) 1 2.1 5.8 1.05 12.79 b=4.5+2x.5+2x.15=5.8 

 

                                                                     

(  iii) 1 1.5 5.6 0.95 7.98 b=4.5+2x.4+2x.15=5.6 

 

wing wall 

beyond side 

wall 2 1.8 0.7 1 2.52 

 

 

curtain wall 1 4.5 0.6 1.2 3.24 

 

 

up stream 

pitching 20 cm 

depth bed 1 1.8 3.6 0.2 1.3 

 

 

side slope (up 

to fsl) 2 1.8 1.62 0.2 1.17 

 

 

down stream 

channel 

beyond curtain 

wall 4x5  x.8x+1.5x.8x.8x3.9 16.38 

 

 

down stream 

pitching 20cm 

depth 

excluding for 

wall 

      



 

bed 1 3.9 4.1+3.2/2x.2= 1.39 

 

 

side slope (up 

to fsl) 2 4.2+2/2 x1.44x.2= 1.79 

 

 

curved portion 2 πx.6x.6x.2 

 

0.45 

 

 

top wall 2 3.9 0.2 0.3 0.47 

 

     

total 69.23 

 

 

deduction 

      

 

set back of 

wing wall 2 0.6 0.1 1.15 0.14 

 

     

net total 69.09 

 

2 

cement 

concrete(1:3:6) 

in foundation 

and floor 

      

 

crest wall side 

wall and floor 

      

 

(i) 1 2.65 6 0.45 7.16 

 

 

(ii) 1 2.1 5.8 0.35 4.26 

 

 

(iii) 1 1.5 5.6 0.25 2.1 

 

 

wing wall 

beyond side 

wall 2 1.8 0.7 0.3 0.76 

 

 

curtain wall 1 4.5 0.6 0.2 0.54 

 

     

total 14.82 

 

 

deduction 

      

 

set back of 

wing wall 2 0.6 0.1 1.15 0.14 

 

     

net total 14.68 

 



        

3 

first class 

brick work in 

(1:4) cement 

mortar 

      

 

crest wall 

      

 

1st step 1 4.5 0.7 0.4 1.26 

 

 

2nd step 1 4.5 0.6 1 2.7 

 

 

side wall 

      

 

 (i)    1st step 2 2.35 0.6 0.4 1.13 

 

 

2nd step 2 2.35 0.5 0.5 1.18 

 

 

3rd step 2 2.35 0.4 0.5 0.94 

 

 

4th step 2 2.35 0.3 0.7 0.99 

 

 

(ii)1st step 2 2.1 0.5 0.4 0.84 

 

 

2nd step 2 2.1 0.4 0.5 0.84 

 

 

3rd step 2 2.1 0.3 0.9 1.13 

 

 

(iii)1st step 2 1.5 0.4 0.9 1.08 

 

 

2nd step 2 1.5 0.3 0.6 0.54 

 

 

wing wall 

beyond side 

wall 2 1.8 0.4 0.4 0.58 

 

  

2 1.9 0.4 0.5 0.76 

 

  

2 2 0.4 0.5 0.8 

 

 

crest wall 2 2.1 0.3 0.7 0.88 

 

  

1 4.5 0.3 0.4 0.54 

 

 

toe wall 2 3.9 0.2 0.3 0.47 

 



     

total 16.66 

 

4 

brick on edge 

floor (1:8) 

cement mortar 1 5.4 4.5 

 

24.3 

 

        

5 

cement 

pointing 

(1:3)cement 

mortar) 

      

 

crest wall face 

top and down 

stream side 1 4.5 

 

2.4 10.8 

 

 

side wall inner 

face 

      

 

(i) 2 1.8   2 7.2 

 

 

(ii) 2 2.1 

 

1.7 7.14 

 

 

(iii0 2 1.5 

 

1.4 4.2 

 

 

side wall 

portion above 

crest wall 2 0.6 

 

0.8 0.96 

 

 

vertical faces 

of steppings 2x2 

 

0.3 0.3 0.36 

 

 

vertical faces 

of end 2 

 

0.4 0.9 0.72 

 

  

2 

 

0.3 0.6 0.36 

 

 

top of side 

wall 2 6 0.3 

 

3.6 

 

 

top of curtain 

wall 1 4.5 0.3 

 

1.35 

 

 

top of toe wall 2 3.9 0.2 

 

1.56 

 



 

wing wall top 

face 2 2.1 0.3 

 

1.26 

 

 

wing wall up 

stream side 

tringular 

portion 2 2x1/2 2.1x1.4 

 

2.94 

 

     

total 42.45 

 

        
6 brick pitching 

      

 

upstream bed 1 1.8 3.6 0.2 1.3 

 

 

up stream side 

slope 2 1.8 1.62 0.2 1.17 

 

 

down stream 

bed 1 3.9 4.1+3.2/2 0.2 2.85 

 

 

down stream 

side slope 2 4.2+2/2 1.44 0.2 1.79 

 

 

side curved 

portion 2 πx.6x.6 0.2 0.45 

 

     

total 7.56 

 

        

        
abstract of estimate cost format 

sl no particulars quantity unit rate per amount 

 

1 

earth work in 

excavation 69.1 cum 350 &cum 241.81 

 

2 

cement 

concrete 

(1:3:6) in 

foundation 14.7 cum 400 cum 5872 

 

3 
first class 

brick work 
16.7 cum 365 cum 6080.9 

 



(1:4) cement 

mortar 

4 

brick on edge 

floor in 

(1:3)cement 

mortar 

including 24.3 sqm 40 sqm 972 

 

5 

cement 

pointing (1:2) 

cement mortar 42.5 sqm 5.6 sqm 237.72 

 
6 brick pitching 7.56 cum 120 cum 907.2 

 

     

total 14311.6 

 

 

add3% for 

contigencies 

    

429.35 

 

 

add2% for 

work charged 

establishment 

    

286.23 

 

     

grand 

total 15027.2 

 

     

says 15027 

 
 

 

 

 

 

 

 

 

 



2.2 Detailed estimate of drainage siphon to given specification.  

 

CIVILJUNGLE 

 

 

A cross drainage work is a structure carrying the discharge of a natural stream across a canal 

intercepting the stream. 

When a canal is to be taken to the watershed, it crosses a number of natural streams in the 

distance between the reservoir to the watershed. 

Once the canal is taken to the watershed, no cross-drainage works are normally necessary except 

when the canal leaves the watershed for some distance forming a loop. 

However, when the canal is aligned as a contour canal, a number of crass-drainage works are 

necessary. 

https://civiljungle.com/


A cross-drainage work is generally a very costly item and should be avoided as far as possible by 

Types of Cross Drainage Works. 

Depending upon the relative levels and discharges, cross-drainage works may be of the following 

types: 

1. C.D. Works Carrying the Canal Over the Drainage 

2. C.D. Works Carrying Drainage Over the Canal 

3. C.D. Works Admitting the Drainage Water into the Canal 

4. C.D. Works Carrying the Canal Over the Drainage 

 

Plan of Crossing 

In this type of C.D.work, the canal is carried over the natural drain (See above Figure). 

The advantage of such an arrangement is that the canal, running perennially, is above the ground 

and is open to inspection. 

Also, the damage done by floods is rare. However, sometimes during heavy floods, 

the foundation can be scoured, or the waterway of the drain may be chocked with trees, etc. 

This is the usual type of wort constructed when the drain is very big in comparison to the section 

of the canal. 

Types of C.D. Works Carrying the Canal Over the Drainage 

https://civiljungle.com/difference-between-footing-and-foundation/
https://civiljungle.com/basic-plumbing-system/


1. Aqueduct. 

2. Syphon Aqueduct. 

Aqueduct and Syphon Aqueduct. 

 

In these works, the canal is taken over the natural drain, such that the drainage water runs below 

the canal (see above Fig.) either freely or under syphoning pressure. 

 

Aqueduct 

Aqueduct 

When the HFL of the drain is sufficiently below the bottom of the canal, so that the 

drainage water flows freely under gravity, the structure is known as an Aqueduct (See above 

Fig.) 



 

Syphon Aqueduct 

Syphon Aqueduct 

However, if the HFL of the drain is higher than the canal bed and the water passes through the 

aqueduct barrels under syphonic action, the structure is known as Syphon Aqueduct (See above 

Fig.). 

In this type of works, the canal water is taken across the drainage in a trough supported on piers. 

An inspection road is generally provided along with the trough, as shown. An aqueduct is just 

like a bridge except that instead of carrying a road or a railway, it carries a canal on its top. 

An aqueduct is provided when a sufficient level difference is available between the canal and the 

natural drainage, and canal bed level is sufficiently higher than the torrent level. 

C.D. Works Carrying Drainage Over the Canal 

 

 

https://civiljungle.com/pier-foundation/
https://civiljungle.com/how-are-bridges-built/
https://civiljungle.com/instrumental-errors-in-leveling/


Crossing 

In this type of C.D. work, drainage is carried over the canal (See above Figure). 

The advantage of this type is that the C.D. works themselves are less liable to damage than 

the earth-work of the canal. 

The major disadvantage of this work is that the perennial canal is not open to inspection. Also, if 

the silt is deposited in the barrels of the work, it is difficult to clear it out. 

The structures that fall under this type are 

Types of C.D. Works Carrying Drainage Over the Canal 

1. Super Passage. 

2. Canal Syphon. 

Super Passage and Canal Syphon 

 

Drain took over the canal in a Superpassage or in a Syphon  

In the case of works, the drain is taken over the canal such that the canal water runs below the 

drain (See above Figure) either freely or under syphoning pressure. 

https://civiljungle.com/rate-analysis-of-excavation/


 

Super Passage 

Super Passage 

When the FSL of the canal is sufficiently below the bottom of the drain trough so that the canal 

water flows freely under gravity, the structure is known as a super passage (See above 

Figure Super Passage). 

 

Canal Syphon 

Canal Syphon 

However,  if the FSL of the canal is sufficiently above the bed level of the drainage trough so 

that the canal flows under syphonic action under the trough, the structure is known as a canal 

syphon or a Syphon (See above Figure Canal Syphon). 

A super passage is thus the reverse of an aqueduct, and similarly, a syphon is a reverse of an 

aqueduct syphon. 

However, in this type of cross-drainage works, the inspection road cannot be provided along the 

canal, and a separate bridge is required for the road-way. 

For affecting the economy, the canal may be a flume, but the drainage trough is never a flume. 

. 



Also In the case of a syphon, the canal bed is depressed, and a ramp is provided at the exit so that 

the trouble of silting is minimized,  

C.D. Works Admitting the Drainage Water into the Canal 

 

Level Crossing 

In this type of work, the canal water and the drainage water are permitted to intermingle with 

each other. The only advantage of this type of work is its low initial cost. 

Such type of works have the following disadvantages : 

 Disadvantages of C.D. Works Admitting the Drainage Water into the Canal 

(i) Regulation of such a work is difficult and requires additional staff. 

(ii) The canal has to be designed to carry the increased flood discharge of the drain. 

(iii) The faulty regulation of gates may damage the canal. 

(iv) There is an additional expenditure of silt clearance. 

The following are the structures under this type of C.D. works : 

Types of C.D. Works Admitting the Drainage Water into the Canal 

1. Level Crossing. 

2. Inlet and Outlets. 

 



Level Crossing. 

 

Typical Layout of a Level Crossing 

In this type of cross-drainage work, the canal water and drain water are allowed to intermingle with each 

other. 

A level crossing is generally provided when a large canal and huge drainage (such as a stream or a river) 

approach each other practically at the same level. A typical layout of a level crossing is shown above fig. 

A regulator is provided across the torrent (drainage) just on the downstream side of the crossing so as to 

control the discharge passing into the torrent. 

 

 

 

 



 



 



Sl no 

Description 

of items No  Length  Breadth  height quantity Explanatory notes 

1 

earthwork in 

excavation in 

foundation 

      

 

syphon duct 1 9.5 2.4 1.6 36.48 for bed level of nala 

 

drop pit 2 2.1 2.7 1.6 18.14 

 

 

wing wall 4 1.25 1.1 1.6 8.8 

 

     

total 63.42 

 

2 

cement 

concrete 

work (1;4;8) 

with brick 

ballast 

      

 

syphon duct 1 9.5 2.4 0.3 6.84 

 

 

drop pit 2 2.1 2.7 0.3 3.4 

 

 

wing wall 4 1.25 1.1 0.3 1.65 

 

     

total 11.89 

 

3 

first class 

brick work in 

(1:4) cement 

mortar 

      

 

syphon duct 

side 2 9.2 0.3 1.3 7.18 

 

 

drop pit wall 2x2 2.1 0.3 1.3 3.28 

 

  

2 1.8 0.3 1.3 1.4 

 

 

wing wall 

      

 

1st step 70cm 

wall 4 1.25 0.7 0.7 2.45 

 



 

2nd step 

60cm wall 4 1.25 0.6 0.6 1.8 

 

 

2nd step 

60cm wall 

above slab2 2 4.6 0.6 0.2 1.1 

 

 

3rd step 

50cm wall 2 4.6 0.5 1 4.6 

 

 

4th step 40 

cm wall 2 4.6 0.4 0.8 2.94 

 

 

5th step 30 

cm wall 2 4.6 0.3 0.3 0.83 

 

 

coping 2 4.7 0.35 0.1 0.33 

 

     

total 25.91 

 

4 

RCC slab of 

syphon duct 

including 

steel 

reinforcement 

complete 

work 1 9.2 2.1 0.15 2.9 

 

5 

10 cm thick 

brick floor in 

1:3 cement 

mortar 

including 1:2 

cement 

pointing 

      

 

floor of 

syphon duct 1 9.2 1.5 

 

13.8 

 

 

floor of drop 

pit 2 1.8 1.8 

 

6.48 

 

     

total 20.28 

 



6 

cement 

pointing 1:2 

      

 

syphon duct 

inner face 2 9.2 

 

1 18.4 

 

 

drop pit 3 

vertical faces 2x3 1.8 

 

1.2 12.96 

 

 

drop pit 3 top 

faces 2 5.7 

 

0.3 3.42 L=2x180+210=570 

 

parapet wall 

inner face 2 4.6 

 

2.3 21.16 

 

 

outer face of 

wing wall 2 1.8 

 

1.2 4.32 

 

 

triangular 

portion 2x2 1/2x.8x.8 

 

1.28 

 

     

total 61.54 

 

7 

10 cm dry 

brick pitching 

      

 

bed of nala 2 3 1.8 

 

10.8 

 

 

side slope of 

nala 2x2 3 1.13 

 

13.56 

 

     

total 24.36 

 

        

 

ABSTRACT OF ESTIMATE FORMAT 

   
ITEM 

NO particulars quantity unit rate per amount 

 

1 

e/w 

excavation 63.4 cum 350 %cum 221.97 

 

2 

cement 

concrete 11.9 cum 375 cum 4458.75 

 



3 

1st class 

brick work 25.9 cum 365 cum 9457.15 

 
4 RCC slab 2.9 cum 775 cum 2247.5 

 

5 

10cm thick 

brick floor in 

cement 

mortar 20.3 sqm 40 sqm 811.2 

 

6 

cement 

pointing 61.5 sqm 5.6 sqm 344.62 

 

7 

10 cm dry 

brick pitching 24.4 sqm 12 sqm 292.32 

 

     

total 17833.5 

 

 

add 5% (c 

&w)charges 

    

891.68 

 

     

GT 18725.2 

 
 

Short questions with answer  

Q-1 what is a siphon?     2015-S  

Ans-A canal syphon (or Simply a syphon) is a structure in which the canal is taken below the 

drainage and the canal water flows under symphonic action and there is no presence of 

atmospheric pressure in the canal. ... A canal syphon is constructed when the F.S.L. of the canal 

is above the drainage bed level 

Q-2 Define a level crossing? 

Ans-When the bed level of canal is equal to the drainage bed level, then level crossing is to be 

constructed. This consists of following steps: 

1. Construction of weir to stop drainage water behind it 

2. Construction of canal regulator across a canal 

3. Construction of head regulator across a Drainage 

 

Q-3 Define canal fall? 



Ans-Thus, a canal fall or drop is an irrigation structure constructed across a canal to lower down 

its bed level to maintain the designed slope when there is a change of ground level to maintain 

the designed slope when there is change of ground level. 

Q-4 what are the types of cross drainage works? 

Ans-Type – 1: Cross drainage work carrying canal over the drain 

The structures falling under this type are 

• Aqueduct 

• Syphon Aqueduct 

Type – 2: Cross Drainage work carrying Drainage over the canal 

The structures falling under this type are 

• Super passage 

• Canal Syphon 

Type –3: Cross drainage works admitting canal water into the canal 

The structures falling under this type are 

• Level Crossing 

• Canal inlets 

 

Q-5 Define a drainage siphon? 

Ans-It works like a pump (not on external energy input) which helps to reduce the water level 

with the help of gravity. It also reduces pore water pressure which eventually increases effective 

stress and stabilizes the slope. 

Long questions 

Q-1 prepare a detailed estimate of a canal siphon.  2007-W,S-17,W-18,S-18 

Q-2 Prepare a detailed estimate of a canal fall.2020-W,2012-S 

Q-3 Describe about the types of cross drainage works. 

 

 

 

 



Chapter-3 

 Detailed estimate of roads 

Learning objectives 

3.1 Detail estimate of a water bound macadam road  

3.2 Detailed estimate of a flexible pavement in cutting / filling  

3.2 Detailed estimate of septic tank and soak pit for 50 users  

3.1 Detail estimate of a water bound macadam road  

WBM road means water bound macadam road. The wearing surface of WBM road consist of 

clean and crushed aggregates which are mechanically interlocked by rolling operation. The 

material is bound with filler material (which are also called as screenings) and water, laid on 

prepared base course. 

There are mainly 3 types of materials which are used in the construction of WBM road. 

• Course Aggregate 

• Screenings (filler material) 

• Binding Material 

 

1 ) Preparation of Foundation for WBM Road : 

The subgrade or base course is properly prepared for the required grade and camber of WBM 

road. The potholes and the depressions on the surface of the road are properly filled up and 

compacted. 

2 ) Provision for Lateral Confinement : 



Before laying of aggregates the shoulders having thickness as that of compacted WBM layer 

should be constructed. They should be constructed with proper quality of murum or earth. 

The main purpose of constructing shoulders is that the road surface to be constructed retain in 

between them and it becomes easy for further laying of course aggregates. 

3 ) Spreading of Course Aggregates : 

The course aggregates are uniformly spread on the prepared base after the construction of the 

shoulders. Total number of layers and thickness of WBM road depends upon the details of 

design pavement. 

In general for ordinary roads, single layer of compacted thickness 75 mm may be sufficient. For 

special roads, 2 layers of 150 mm each compacted thickness may be provided. 

If the course aggregate is used of number 1 grade as shown in above course aggregate grading 

table then it is compacted to thickness of 100 mm. 

4 ) Rolling Operation : 

Rolling operation is carried out for compacting the course aggregates. Generally it is done with 

the help of 3- wheeled power rollers weighing 6-10 tonnes or with the help of vibratory rollers. 

Skilled operators should be used for driving the rollers as the fault rolling operations causes 

formation of corrugations, unequal finish of road surface, wearing of road in few months of 

construction. 

5 ) Application of Screenings : 

After the rolling operation is properly finished screenings is applied to properly fill the voids 

remained after the 

compaction of aggregates. The screening may be applied in 3 or more layers as per the site 

conditions. 

After uniformly spreading of screening compaction is carried out with the help of dry rollers for 

each layer of screenings. After compaction brooming of the each layer should be properly done 

to remove the uncompacted screening material. 

6 ) Sprinkling of Water and Grouting : 

After the application of screening the road surface is properly sprinkled with plenty of water. 

After the water is sprinkled brooming is done to sweep the wet screening properly into the voids. 

https://civilengineeringnotes.com/aggregate/


Rolling operation is further carried out for proper compaction. If the voids are still visible then 

additional screenings can also be applied and properly compacted. 

7 ) Application of Binding Material : 

Same procedure is used for the application of binding material as that of screenings. Here after 

each layer water is sprinkled and rolling operation is carried out. 

At the time of rolling operation the wheels of the roller should be constantly watered so as to 

washout the binding material that gets stuck to the wheels of the rollers. 

8 ) Setting and Drying of Surface : 

After the final rolling operation the road is allowed to cure or set over-night. The next day if the 

depressions or voids are visible then again sufficient amount of screenings or binding materials 

can be used and compaction is done. 

9 ) Preparation of Shoulders : 

At the time of Curing of road, shoulders are constructed alongside by filling earth to specified 

cross slope. They are properly compacted. 

10 ) Open for Traffic : 

After proper drying and without any depressions, the road is then made upon for traffic. For few 

days the traffic should be well distributed over full width of road by placing obstacles 

longitudinally in the form of drums, barricade etc. 

Problem -1     calculate the quantity of material, stone grit and binders or 

paint required for 1st coat of painting for 1km length of a 3.7m wide 

bituminous road.  

Ans- 

1st coat of painting 

Quantity of stone grit,20mm gauge=1000x3.7x1.35/100=49.95=50cum 

@1.35cum%sqm 

Binder road tar no.3 or asphalt=1000x3.7x220/100=8140kg=81.4q=8.14tonne 

@220kg%sqm 

2nd coat of painting 

https://civilengineeringnotes.com/rollers-compaction-equipments/


Quantity of stone grit,12mm gauge=1000x3.7x.75/100=27.75=28cum 

@.75cum%sqm 

Binder asphalt=1000x3.7x120/100=4440kg=44.4q=4.44tonne 

@120kg%sqm 

Materials for 1st coat of bituminous painting- materials for 2nd coat of bituminous painting 

Stone grit,20mm gauge-50cum-stone grit,12mm gauge-28cum 

Asphalt or road tar-81.4q-asphalt-44.4q 

Problem-2      calculate the quantity of cement concrete for cement concreting one kilometer 

length of 3.7m wide road for 8 cm thick layer.also calculate cost at the rate of rs.375 per cum 

Ans- 

Quantity of cement concrete=1000x3.7x.08=296cum 

Cost per kilometer of road=296x375=rs111000.00                                                                                                                           

 

3.2 Detailed estimate of a flexible pavement in cutting / filling  
 

 



 

Flexible pavement is composed of a bituminous material surface course and underlying base and 

subbase courses. The bituminous material is more often asphalt whose viscous nature allows 

significant plastic deformation. Most asphalt surfaces are built on a gravel base, although some 

'full depth' asphalt surfaces are built directly on the subgrade. Depending on the temperature at 

which it is applied, asphalt is categorized as hot mix asphalt (HMA), warm mix asphalt, or cold 

mix asphalt. Flexible Pavement is so named as the pavement surface reflects the total deflection 

of all subsequent layers due to the traffic load acting upon it. The flexible pavement design is 

based on the load distributing characteristics of a layered system. 

Calculating Cross-sectional Areas of Road Formations 
Figure 1.1 shows a simple (typical) cross-section of road (or rail) formations wholly in cutting : 

the same figure, when reversed vertically about line 1-3-4-6 represents the cross-section totally 

in filling. Herein the side slopes (1 : z1 and 1 : z2) are taken different from each other as a 

generalization – usually in simple cases, while the soil is homogeneous, z1 = z2 = z (say). 

Knowing the formation width, depth of cutting (or height of filling), and side slopes the sectional 

areas (A), as explained in Figure 1.1, works out to be : 

(b × h) + z h2 

 

Computing Volumetric Quantities of Earthwork along a 

https://www.aboutcivil.org/components-of-road-structure.html
https://www.aboutcivil.org/simple-asphaltic-concrete-roads.html


Road Alignment 

A civil engineer (or the customer: the work executing agency, or the owner) is 

ultimately interested in knowing the volumetric quantity of earthwork for which 

arrangements are needed to be made, and payments made as per the agreement 

entered between the parties. In general, there are three principal methods of 

computation that are used, namely : 

(a) Average cross-sectional area method, 

(b) Mid-sectional area method, and 

(c) Prismoidal formula method. 

 

Isometric View of a Road, Fully in Cutting, with End-section ‘l’ Metres Apart 
 (A ) b h 2 z h h 

( ) 2 

= b1 h1 + z h1 

Similarly, Area EFGH ( ) ( ) 2 

A2 = b2 × h2 + z h2 

[In compound cases we can have side slopes as z1 and z2; and not z1 = z2 = z.] ∴ Average area of cross-section along the length (l) of the road stretch, 2 



A1 +A2 =A 

 And, the required volume of earthwork, 

 

It may again be pointed out, the areas A1 and A2 can as well be calculated through the use 

of graphical constructions. 

 

These computations can be tabulated as shown below for the ease of recording and inspection, 

and quick totalling up (its format can be changed, say, if z1 ≠ z2 etc.) 

 

 

Chaina

ge or 

Length 

(m) 

  

 

 

Heig

ht or 

Dept

h 

(m) 

 

Area of 

Rectangu

lar 

Portion 

of the 

Section 

b × h(m2) 

 

Area 

of Side 

Triang

le, 

1/2 z 

h1 

2 (m2) 

Area 

of 

Secon

d Side 

Triang

le (if 

z1 ≠ 
z2) 

(m2) 

 

Total 

Cross-

section

al 

Area 

(A1 or 

A2) 

(m2) 

 

Mean 

Cross-

section

al 

Area 

(A) 

(m2) 

 

Length 

(l) – 

Differenc

e 

between 

Consecut

ive 

Chainage

s 

 

Quantity of 

Earthwork, 

A × l 

(m3) 

In 

Cutti

ng 

 

In 

Filli

ng 

 

Mid-sectional Area Method 

In this method, the required volume of earthwork is calculated by= considering the area of cross-

section profiled at the mid-point (Am) of length ‘l’ of the road stretch. Or, it is calculated as 
shown below : 

 

Let the bottom width of the mid-section be = bm 

Height (or depth) of the section be = hm 

 
So, quantity of earthwork = A l m ×hm . 

The tabulation of results is done as shown above, with the additional 

column for recording the values of hm being incorporated. 

Prismoidal Formula Method 

Here in this method three cross-sectional areas – one at each end of the= stretch (i.e. reach of the 

road), and one at the mid-point of the reach – are considered, using the following formula : 

 



This formula is applicable equally both to cuttings and fillings. 

Q -1 A survey was conducted for the proposed road through a given area, and following data 

recorded : 

Chainage 

(m) 

 

0   25 50 75 100 125 150 175 

RL of 

Ground 

(m) 

 

104.0 104.40 104.55 104.80 105.10 105.80 105.60 105.10 

RL of 

Proposed 

Formation 

(m) 

---- ---- ---- --- 104.80 --- ---- ----- 

Proposed 

Gradient 

of 

Road 

                                     ------------ Rising Gradient of 1 m in 150------------→  

Chainage 

(m) 

  

200 225 250 275 300 325 350  

RL of 

Ground 

(m) 

RL of 

104.70 104.70 104.10 103.80 103.80 104.40 103.70  

Proposed 

Formation 

(m) 

 

--- ---- ----- ---- ----- ----- ----  

Proposed 

Gradient 

of 

Road 

                                              <-------------Falling Gradient 1 m in 200----------------→ 

 

It is required to workout the quantities of earthwork in cutting and filling 

for the given length of the reach, 350 m, using the following data as well : 

Proposed width of road formation = 12.0 m 

Side slopes in cutting = 1 : 2 



Side slopes in filling = 1 : 2.5 

Assume the cross-slope of the ground as nil. 

Draw the longitudinal section (L-section), i.e., longitudinal profile of the 

ground, showing the formation line all long. 

Propose the bill of quantities of earthwork – both in embankment (filling) 

and cutting. Also prepare the cost of these two items of earthwork 

separately, and the cost of turfing on the side slopes of the road. 

Assume suitable rates of payment for each item. 

 

Ans- it  presents the given data insofar as the longitudinal profile of the ground, and formation 

line are concerned – the Figure itself being self-explanatory. It should be noted that in contrast to 

the plotting of a cross-section to a natural scale (horizontal scale = vertical scale) in order to 

directly obtain the cross-sectional area by the counting of squares, here the two scales are chosen 

differently to allow a better representation of the ups and downs of the longitudinal profiles. In 

this particular example the vertical scale is chosen such as 2 cm represents 1 metre of the ground, 

while horizontal 1 cm represents 25 m of the ground. 

 

 

Knowing, by now, the RLs of the ground and the corresponding formation mline, one can 

calculate the required depth of cutting or filling (as the case may be) at various chainage points, 

and enter the figures appropriately as shown in the Figure. As is observed by inspection, the 

present formation line intersects the ground profile at two points (L1 and L2) – it necessitates 

determining the chainages of these intersection points (where, obviously, there will neither be 

cutting nor filling involved) to allow computing earthwork between the intersection point and the 

adjacent chainage points,respectively, for better accuracy of estimation work. Figure 1.8 also 

depicts graphical constructions (to enlarged scale) to determine the chainages 



(RDs, i.e. reduced distances in the terminology of surveying and levelling) of these points, L1 

and L2 – 14.06 m (0 + 14.06), and 167.65 m (150 + 17.65), respectively. For the sake of still 

higher accuracy (which, generally, may not be required at all in actual field conditions), 

however, one can arrive at these figures by calculations as well. Assuming the two triangles (to 

the right and left of point L1 in Figure 1.8 – enlarged profiles, to be similar, one can write : 

 

 

Calculation of Quantity of Earthwork (Bill of Quantities) 
– Example 1 

b = 12.0 m; Side slope in filling, z = 2.5; Side slope in cutting, z = 2.0; 

. 

Chainage 

or 

Reduced 

Distance 

(RD) 

Difference of 

GL 

and 

Formation 

Mean Value of Central 

Area 

(b ×hm) 

two Side 

Triangle 

Areas 

(zhm) 

Total 

Cross - 

sectional 

Area 

(b ×hm+ 

zh2 

m) 

Distance 

between 

Adjacent 

Chainage 

Points (l) 

Quantity of 

Earthwork 

between Two 

Chainage Points, 

(b ×hm+ 
2 

m zh) 
Depth, 

i.e., 

Cutting 

(h) 

Height 

i.e., 

Filling 

Cutting 

(hm) 
Filling 

(hm) 
In 

Cutting 
In 

Filling 

(m) (m) (m) (m) (m) (m2) (m2) (m2) (m) (m2) (m2) 

0  0.13         

14.6 0 0  0.065 (+)0.78 (+)0.010 (+)0.790 14.06  11.10 

25 0.10  0.05  (*0.60) (*)0.005 (*)0.605 10.94 6.61  

50 0.09  0.095  (*1.14) (*)0.018 (*)1.158 25.00 28.95  



75 0.17  0.13  (*1.56) (*)0.033 (*)1.593 25.300 39.82  

100 0.30  0.235  (*2.82) (*)0.110 (*)2.93 25.00 73.25  

125 0.84  0.57  (*6.84) (*)0.649 (*)7.489 25.00 187.22  

150 0.47  0.655  (*7.86) (*)0.858 (*)8.718 25.00 217.95  

167.65 0 0 0.235  (*2.82) (*)0.110 (*)2.93 17.65 51.71  

175  0.20  0.10 (+1.2) (+)0.025 (+)1.225 7.35  9.00 

200  0.76  0.48 (+5.76) (+)0.576 (+)6.336 25.00  158.40 

225  0.63  0.695 (+8.34) (+)1.207 (+)9.547 25.00  238.67 

250  1.11  0.87 (+10.44) (+)1.892 (+)12.332 25.00  308.30 

275  1.28  1.195 (+14.34) (+)3.570 (+)17.91 25.00  447.75 

300  1.16  1.22 (+14.64) (+)3.721 (+)18.361 25.00  459.02 

325  1.43  1.295 (+15.54) (+)4.192 (+)19.732 25.00  493.30 

350  1.01  1.22 

 

(+14.64) (+)3.71 (+)18.35 25.00  458.75 

        total 605.51 2584.298 

 

           

 

{+indicates quantity in filling, − indicates quantity in cutting} 
Assuming suitable rates for earthwork in cutting and filling, say, Rs. A and Rs. B per m³, 

respectively, one can calculate the cost of total earthwork, as shown below : 

Item 

No. 

Particulars Quantity unit Rate 

(Rs.) 
Per Amount 

(Rs.) 

1 Earthwork in 

Cutting 
605.51 M3   A M3 (605.51)A 

2 Earthwork in 

filling 
2584.29 M3 B M3 (2584.29 ) 

B 

 TOTAL=(6.05.51 A+2584.29B) 

 =C(SAY) 

ADD 3%OF CONTINGENCI9ES (=3/100-C)=D(SAY) 

 

 ADD2% OF WORK-CHANGEDESTABLISHMENT (=2/100-C)=E(SAY) 

 

 GRAND TOTAL=(C+D+E) 

 

 Cost of Turfing of Side Slopes of the Road 

Table 1.2 gives the necessary calculations for calculating the area to be 

turfed : 

Table 1.2 : Calculations for Turfing of Side Slopes 

 

 



RD 

(m) 
*Mean Depth 

or Height, hm 

(m) 

One Sloped Breadth 

of 

Side Slope, 

( 2 1) h × z + , 
(m) 

*Length, l 

(m) 
Area of both Side 

Slopes, 

2l ⎡⎣hm (z2 +1)⎤⎦ 
(m2) 
 

0     

14.06 (+)0.065 0.065-2.692=0.174 14.06 4.89 

25 (*)0.05 0.05-2.236=0.111 10.94 2.42 

50 (*)0.095 0.212 25.00 10.60 

75 (*)0.13 0.290 25.00 14.50 

100 (*)0.235 0.525 25.00 26.25 

125 (*)0.57 1.274 25.00 63.70 

150 (*)0.655 1.464 25.00 73.2 

167.65 (*)0.235 0.525 17.65 18.53 

175 (+)0.10 0.269 7.35 3.95 

200 (+)0.48 1.292 25.00 64.6 

225 (+)0.695 1.870 25.00 93.5 

250 (+)0.87 2.342 25.00 117.1 

275 (+)1.195 3.216 25.00 160.8 

300 (+)1.22 3.284 25.00 164.2 

325 (+)1.295 3.486 25.00 174.3 

350 (+)1.22 3.284 25.00 164.2 

 

                                                                                                                        Total = 1156.74 m2 
 

 
 

 

 

 

 



3.2 Detailed estimate of septic tank and soak pit for 50 users  
 

A septic tank is an underground chamber made of concrete, fiberglass, or plastic through which 

domestic wastewater (sewage) flows for basic treatment.[2] Settling and anaerobic processes 

reduce solids and organics, but the treatment efficiency is only moderate (referred to as "primary 

treatment").[2] Septic tank systems are a type of simple onsite sewage facility (OSSF). They can 

be used in areas that are not connected to a sewerage system, such as rural areas. The treated 

liquid effluent is commonly disposed in a septic drain field, which provides further treatment. 

Nonetheless, ground water pollution may occur and can be a problem. 

The term "septic" refers to the anaerobic bacterial environment that develops in the tank that 

decomposes or mineralizes the waste discharged into the tank. Septic tanks can be coupled with 

other onsite waste water treatment units such as biofilters or aerobic systems involving 

artificially forced aeration.  

The rate of accumulation of sludge—also called septage or fecal sludge—is faster than the rate 

of decomposition.[2] Therefore, the accumulated fecal sludge must be periodically removed, 

which is commonly done with a vacuum truck. 

 

Septic tank size for 50 users 

Septic tank size for 50 users:- For 50 users, minimum/ standard size of septic tank could be 5m × 

1.5m × 1.5m (16.40ft × 5ft × 5ft) in respect to their Length, breadth and depth. There is a need of 

1 to 1.5ft free space above water level inside septic tank, so overall height should be 6.5 ft 

including depth have tank capacity of minimum 11000 litres of liquid wastages. This is 

considered normal, average, good capacity and sufficient septic tank size for 50 users as it allows 

pour flush cistern for excretory discharge. 

Detailed estimate of a septic tank for 50 users 

https://en.wikipedia.org/wiki/Sewage
https://en.wikipedia.org/wiki/Sewage_treatment
https://en.wikipedia.org/wiki/Septic_tank#cite_note-tilley2-2
https://en.wikipedia.org/wiki/Anaerobic_digestion
https://en.wikipedia.org/wiki/Septic_tank#cite_note-tilley2-2
https://en.wikipedia.org/wiki/Onsite_sewage_facility
https://en.wikipedia.org/wiki/Sewerage
https://en.wikipedia.org/wiki/Septic_drain_field
https://en.wikipedia.org/wiki/Groundwater_pollution
https://en.wikipedia.org/wiki/Anaerobic_digestion
https://en.wikipedia.org/wiki/Onsite_sewage_facility
https://en.wikipedia.org/wiki/Biofilter
https://en.wikipedia.org/wiki/Aeration
https://en.wikipedia.org/wiki/Septage
https://en.wikipedia.org/wiki/Fecal_sludge_management
https://en.wikipedia.org/wiki/Septic_tank#cite_note-tilley2-2
https://en.wikipedia.org/wiki/Vacuum_truck


 

SL/NO DESCRIPTION  NO 

LENGTH 

IN MTR  

BRIDTH 

IN MTR  

HEIGHT 

IN MTR QUANTITY TOTAL  

1 

EARTH WORK IN 

EXAAAVATION 

FOR             

  (a)  Spetio tank  1 6.2 2.7 2 33.48   

  

(b) Inspection 

chamber  1 1.3 1.3 0.3 0.51   



  ©soak pit  1 4/(2* 40)2* 4 18.1   

              52 OY CUM  

    2           

2 

CEMENT 

CONCRETE IN 

FOUNDATION 

(1:3:6)             

  

(a) Septic tank 

………….             

  Foundation floor  1 6.2 2.7 0.2 3.35   

  

inside sloping  

floor    D/s 1 3.4 1.6 .075av 0.41   

  

In side  sloping 

floor U/s  1 1.7 1.6 .05av 0.14   

  

(b) Inspection 

chamber  1 1.3 1.3 0.15 0.25   

              4.15cum 

3 

1st class brick 

work in cement 

mortar (1:4)              

  (a) septic tank              

  long wall….             

  1st footing 40cm  2 5.9 0.4 0.6 2.83   

  2nd footing 30cm  2 5.7 0.3 0.6 2.05   

  3rd footing 20cm 2 5.5 0.2 0.6 1.32   

  Short wall ….             

  1st footing  40cm 2 1.6 0.4 0.6 0.77   

  2nd footing 30cm  2 1.6 0.3 0.6 0.58   

  3rd footing 20cm  2 1.6 0.2 0.6 0.38   

  

(b) inspection 

chamber  4 0.8 0.2 0.6 0.3 8.25cum  

                

4 

2nd CLASS BRICK 

WORK IN 

CEMENT 

MORTAR (1:6)              

  

Soak pit solid top 

part 1 pai *2.20 0.2 0.9 4.42 4.42cum 

                

5 

20cm thick boney 

comb brick work 

in cxement 

mortar              

  (1:6) soak pit  1 pai *2.20 ……. 3.1 21.43 21.43sqm 

                



6 

20CM THICK 

BRICK       WORK 

IN BFFLE WALL IN 

CEMENT              

  MORTAR (1:3) 1 1.6 …. 1.4 2.24 2.24SQM 

                

7 

RCC WORK 

(1:2:4) 

INCLUDING 

RAINFORCE 

MENT CEMENT              

  SHUTTERING              

  (A) SEPTICTANK              

  ROOF SLAB  1 5.5 2 0.1 1.1   

  baffle wall 1 1.6 0.1 0.5 0.08   

  

(b) insepection 

chamber 1 1 1 0.1 0.1   

            C.O 1.280cum  

8 

20mm THICK 

CEMENT PLASTER              

  

1:2 WITH WATER 

PROOTING              

  

(A) SEPTIC TANK 

IN SIDE…….             

  Long wall    5 1.8 18     

  short wall    1.6 1.8 5.76     

  side of baffle wall    1.6 1.58 5.06     

  top of baffle wall    1.6 0.1 0.16     

  

(b) inspection 

chamber    0.6 0.5 1.2 30.18   

            sqm   

                

9 

LAING 100MM 

DIA S.W             

  

PIPE EMBE 

DDEDIN CEMENT 

CONCRITE (1:4:8) 

WITH A             

  

SLOP OF (1:40) 

FROM ……             

  

 1 CHAMBER TO S 

. TANK    2.3   2.3     

  

S .TANK TO SOAK 

PITE    5.6   5.6 7.90RM   

                



10 

SUPPLYING 

FITTING AND 

FIXICING 40CM 

DIA CIM.H COVER              

  

WITH FARME ICH 

56KG          224 kg   

                       
 

11 

100mm-100mm-60mm dia s.w. 

teo supplied and     

 fixed    2 nos 

12 

brick balast or burnt clinker 6mm 

gauge pi/4(20)2 60 1'89 1'89 

13 brick bats or quarry spally pi/4(2'0)3 2'80 8'80 8'80cu m 

      

14 

supplying and fitting fixing 80mm 

dia . A.c.     

 ventilation pipe…. 2-co  2-00 2-00rm. 

15 

supplying fitting fixing 

a.c.ventilating cowl over      

 80mm dia . A.c pipe….    1no. 

      

16 

step iron of 16mm dia bar built in 

wall ……2-4    8'8  nos  

 

Abstract of estimate cost 

Item 

No. Descripction of item Quan. Unit  

Rates 

Rs. P. 

Unit of 

rate Amount Rs. P 

1 Earthwork in excavation 52.09 cum 320 %cum 166.69 

2 

Cement concrete (1:3:6) 

in foundation with brick 

ballast 4.15 cum 325 cum 1,348.75 

3 

First class brickwork in 

cement mortar (1:4) 8.25 cum 290 cum 2,392.50 



4 

Second class brickwork 

in cement mortar (1:6) 4.42 cum 260 cum 1,149.20 

5 

20cm thick honeycomb 

brickwork in cement 

mortar (1:6) 21.43 sqm 32 sqm 685.76 

6 

10cm thick brickwork in 

cement mortar (1:3) 2.24 sqm 35 sqm 78.40 

7 

R.C.C. work (1:2:4) with 

stone chips including 

reinforcement and 

shuttering 1.687 cum 600 cum 1,012.20 

8 

20mm thick cement 

plaster (1:3) with water 

proofing compound 30.18 sqm 9.25 sqm 279.17 

9 

Supplying and laying 

100mm dia S. W. pipe in 

cement joint (1:3) 

embedded in cement 

concrete (1:4:8) 

inclucind excavation of 

earth upto 1.50 metre 

depth  7.9 rm 28 rm 221.20 

10 

Supplying and fitting 

fixing weight 56kg each 

C.I.M.H. cover with 

frame  224 kg 3.5 kg 854.00 

11 

100mm x 100mm x 60cm 

S. W. Tee supplied and 

fixed 2 nos. 30 Each  60.00 

12 

Brick ballast or burnt 

clinker 6mm gauge  1.89 cum 42 cum  79.38 

13 

Brick bats or Quarry 

spalls  8.8 cum 38 cum 334.40 



14 

Supplying fitting, fixing 

80mm dia. A.C. 

ventilation pipe  2 rm  50 rm 100.00 

15 

Supplying, fitting, fixing 

A,C. cowl  1 no. 6.25 Each  6.25 

16 

Step iron 16mm dia. Bars 

built in wall  8 nos. 6 Each  48.00 

     Total= Rs, 7,803.70 

  

Add 5% for 

contingency=    Rs, 390.19 

 

Short questions with answer 

Q-1 Define WBM road? 

Ans-WBM road means water bound macadam road. The wearing surface of WBM road consist 

of clean and crushed aggregates which are mechanically interlocked by rolling operation. The 

material is bound with filler material (which are also called as screenings) and water, laid on 

prepared base course. 

Q-2 What is a septic tank? 

Ans-A septic tank is an underground chamber made of concrete, fiberglass, or plastic through 

which domestic wastewater (sewage) flows for basic treatment. Settling and anaerobic processes 

reduce solids and organics, but the treatment efficiency is only moderate (referred to as "primary 

treatment"). 

Q -3 write the prismoidal formula?(2009) 

Ans-  

Prismoidal Formula Method 

Here in this method three cross-sectional areas – one at each end of the= stretch (i.e. reach of the 

road), and one at the mid-point of the reach – are considered, using the following formula : 

 

https://en.wikipedia.org/wiki/Sewage
https://en.wikipedia.org/wiki/Sewage_treatment
https://en.wikipedia.org/wiki/Anaerobic_digestion


 

Q =-4 write the mid section formula for earthwork calculation? 

Ans- Mid-sectional Area Method 

In this method, the required volume of earthwork is calculated by= considering the area of cross-

section profiled at the mid-point (Am) of length ‘l’ of the road stretch. Or, it is calculated as 
shown below : 

 

Let the bottom width of the mid-section be = bm 

Height (or depth) of the section be = hm 

 
So, quantity of earthwork = A l m ×hm . 

The tabulation of results is done as shown above, with the additional 

column for recording the values of hm being incorporated. 

Q-5 write the formula for calculation of area of side slopes ? 

Ans-area  of slopes of canal=dx√(𝑆2 + 1) 
 

 

LO 

NG QUESTIONS 

Q-1 Work out the earthwork for road from the data. Formation width- 12 m. slope in cutting -1:1. Slope 

in filling -2:1.formation level at R.D -105.00. Downward gradient –line 100.       2012-S,2013-S,2016-

S,2018-S 

RD s 0 100 200 300 400 500 600 700 

NSLS 100.5 102.8 99.2 103.6 104.5 106.4 105.3 105 

 

Q- Estimate the work of earthwork of a road from the following data ?    2008-W, 

Formation width -8 m 

Slope in banking-2:1 

Slope in cutting-1.5:1 

Downward gradient –line 200 



R.L of formation at zero chainage-99.5 

Chainage 0 40 80 120 160 200 240 

RL of the 

ground 

98.7 98.5 98.8 98.9 98.85 98.9 98.95 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter-4  

Miscellaneous estimates 

Learning objectives 

4.1 Tube well, ,  

4.1.1 Piles and Pile cap 

4.1.2 Isolated and combined footings.   

 

4.1 Tube well, Piles and Pile cap, Isolated and combined footings.  
Tube well 
A tube well is a type of water well in which a long, 100–200 millimetres (3.9–7.9 in)-wide, 

stainless steel tube or pipe is bored into an underground aquifer. The lower end is fitted with a 

strainer, and a pump lifts water for irrigation. The required depth of the well depends on the 

depth of the water table. 

 

The tube well casing houses the inlet, cylinder, piston valves and rising main of a "down-the-

hole" type hand pump. Casing to support the external surfaces of the borehole against collapse 

may be needed, either temporarily or permanently, and is often made of PVC pipe, which is both 

cheap and inert. 

Screening 

In the simplest devices, slots are simply cut in the casing. More elaborate compact screens are 

available commercially; some can be bolted on to pump inlets. Materials used include woven 

wire and man-made fabric; the latter can be wrapped around the pump inlet assembly. 

Sand/gravel packing 

Graded sand and gravel may be placed from the top of the borehole. More compact, pre-bonded, 

packs of sand and/or gravel are available commercially; some of these can also form part of the 

pump inlet assembly. Sand and/or gravel packing is meant to eliminate particles from the water 

before they reach the screen which they would otherwise have passed through. 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Water_well
https://en.wikipedia.org/wiki/Water_table
https://en.wikipedia.org/wiki/PVC_pipe


 

Estimate of tube well 

 

Estimate for sinking one 40mm dia. Tube-wall.-Fig. 6.1 shows the elevation of  

a tube- well 40mm dia. Fitted with an ordinary hand pump after removal of 

earth etc.  

Q-Prepare an estimated cost with schedule of items of construct a tube-well 

for a total deapth of 90m. Assume any reasonable rate of locality. Lemgth of 

strainer is 3.6m 



 

  

Item 

no. Description of items Quantity Rate 

Unit of 

rate Account  

   

Rs.         

P.      Rs.                 P. 

 (a) Materials-     

1 

40mm dia. Galvanised Iron 

(G.I.) pipe I.T.C. (Medium)  86.4 rm 33 rm 2851.2 

2 

40mm dia Strainers (1.8m 

long each) (P.T.I.)  2 Nos. 145 each 290 

3 Hand pump no. 6 1 No. 130 each 130 



4 40mm dia. C.I. plug cutter  1 No. 9.5 each 9.5 

5 40mm dia. Steel plug cutter  1 No. 13 each 13 

 (b) Labour     

 

(I) Sinking in any soil 40mm 

dia. Pipes by water jett 

system and withdrawing the 

same from      

 G.L ID 60m  60rm 12 rm 720 

 60m ID 90m 30rm 16 rm 480 

2 

Fitting, fixing, jointing and 

lowering 40mm dia. Pipes 

with strainers and plug 

cutter in the bore hole from 

G.L. to 90m 90 3 rm 270 

3 

Fitting,fixing and erecting 

the hand pump including 

supplying necessary H.D. 

bolts 1 No. 20 each 20 

4 

Pumping out water till sand 

free water is obtained  1 T.W. 18 per T.W. 18 

5 

Construction of 1.2m x 1.2m 

masonry platform of cement 

concrete (1:2:4) base and 

foundation over a brick flat 

soiling including 12mm 

cement plaster(1:3) and 

serface finished with neat 

cement as per drawing  1 No. 215 each 215 

6 

Brick masonry surface drain 

15cm wide 10cm deep on 

8cm cement concrete (1:3:6) 

foundation including 12mm 

cement plaster (1:3) surface 

finished with neat cement 

etc. complete 2m 20 rm 40 

    Total= 5056.7 

   

Add 5% 

for 

conting

ency =  252.84 

   

Add 2 

1\2 for 

W.C.=  126.46 

    

Grand 

total= 5436 



 

 

Pile and pile cap 

Pile foundations are deep foundations. 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 (ref. Atkinson, 2007). 

Pile foundations are principally used to transfer the loads from superstructures, through weak, 

compressible strata or water onto stronger, more compact, less compressible and 

stiffer soil or rock at depth, increasing the effective size of a foundation and resisting horizontal 

loads. They are typically used for large structures, and in situations where soil is not suitable to 

prevent excessive settlement. 

 

 

A pile cap is a thick concrete mat that rests on concrete or timber piles that have been driven into 

soft or unstable ground to provide a suitable stable foundation. It usually forms part of the deep 

foundation of a building, typically a multi-story building, structure or support base for heavy 

equipment, or of a bridge. The cast concrete pile cap distributes the load of the building into 

the piles. A similar structure to a pile cap is a "raft", which is a concrete foundation floor resting 

directly onto soft soil which may be liable to subsidence 

 

https://www.designingbuildings.co.uk/wiki/Deep_foundations
https://www.designingbuildings.co.uk/wiki/Columnar
https://www.designingbuildings.co.uk/wiki/Element
https://www.designingbuildings.co.uk/wiki/Steel
https://www.designingbuildings.co.uk/wiki/Reinforced_concrete
https://www.designingbuildings.co.uk/wiki/Timber
https://www.designingbuildings.co.uk/wiki/Foundations
https://www.designingbuildings.co.uk/wiki/Loads
https://www.designingbuildings.co.uk/wiki/Superstructure
https://www.designingbuildings.co.uk/wiki/Water
https://www.designingbuildings.co.uk/wiki/Soil
https://www.designingbuildings.co.uk/wiki/Rock
https://www.designingbuildings.co.uk/wiki/Foundations
https://www.designingbuildings.co.uk/wiki/Horizontal_loads
https://www.designingbuildings.co.uk/wiki/Horizontal_loads
https://www.designingbuildings.co.uk/wiki/Structure
https://www.designingbuildings.co.uk/wiki/Soil
https://www.designingbuildings.co.uk/wiki/Excessive
https://www.designingbuildings.co.uk/wiki/Settlement
https://en.wikipedia.org/wiki/Concrete
https://en.wikipedia.org/wiki/Foundation_(engineering)
https://en.wikipedia.org/wiki/Foundation_(engineering)
https://en.wikipedia.org/wiki/Concrete
https://en.wikipedia.org/wiki/Deep_foundation
https://en.wikipedia.org/wiki/Subsidence


 

Isolated footing 

An isolated footing is one of the most used types of foundation to support single-columns when 

they are arranged at a long distance. ... A pad or flat isolated footing is constructed by plain or 

reinforced concrete. Its thickness is constant and its shape can be circular, rectangular or square. 

 



 

 

Combined footing 
 
Combined footings are provided when distance between two columns is small and soil bearing capacity of 

soil is lower and their footings overlap with each other. 

When two columns are close together and separate isolated footings would overlap, in such case, it is 

better to provide a combined footing than isolated footing. 

Following are the reasons when combined footings are preferred, 

01. The distance between two columns is small and when soil bearing capacity of soil is lower and their 

footings overlap with each other. 

02. When one column is close to a property line or sewer pipe, the Centre of gravity of column will not 

coincide with footing. In such cases, it is necessary to provide combined this footing with that of the 

adjacent internal column. 

03. Dimensions of one side of footing are restricted to some lower value so that column footings may be 

combined. 

The combined footing may be rectangular, trapezoidal or Tee-shaped in a plan. The ultimate aim is to get 

uniform pressure distribution under the entire area of the footings. To achieve this, the centre of gravity of 

the footing area should coincide with the centre of gravity of the total loads of the two or more columns. 



 

 
 
Short questions with answer 

 

Q-1  Define pile cap? 

Ans- A pile cap is a thick concrete mat that rests on concrete or timber piles that have been 

driven into soft or unstable ground to provide a suitable stable foundation. It usually forms part 

of the deep foundation of a building, typically a multi-story building, structure or support base 

for heavy equipment, or of a bridge. 

 

Q -2 what is a combined footing? 

Ans- Combined footings are provided when distance between two columns is small and soil 

bearing capacity of soil is lower and their footings overlap with each other. 

https://en.wikipedia.org/wiki/Concrete
https://en.wikipedia.org/wiki/Foundation_(engineering)


 

Q -3 Define a isolated footing? 

Ans- An isolated footing is one of the most used types of foundation to support single-columns 

when they are arranged at a long distance. ... A pad or flat isolated footing is constructed by plain 

or reinforced concrete. Its thickness is constant and its shape can be circular, rectangular or 

square. 

 

Q -4 Define a tube well. 

Ans- A tube well is a type of water well in which a long, 100–200 millimetres (3.9–7.9 in)-wide, 

stainless steel tube or pipe is bored into an underground aquifer. The lower end is fitted with a 

strainer, and a pump lifts water for irrigation. The required depth of the well depends on the 

depth of the water table. 

 

 

Long questions 

Q-1 prepare a detailed estimate of a tube well. 

Q -2 Prepare a detailed estimate of a pile and pile cap. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Water_well
https://en.wikipedia.org/wiki/Water_table


Chapter-5  PWD Accounts works 

 

Learning objectives 
 

  

5.1 Works  

5.1.1 classification of work, original,major, petty repair work.  

 Annual repair special repair,quadrantal repair.  

5..1.2 Concept of Method of execution of work through 

contractor,departmentally,contract and agreement work order item rate 

contract. 

 Lump sum contract ,labour contract  and daily labour ,price work 

agreement ,scheduled contract.cost plus percentage contract.  

5.2. ACCOUNTS WORK. 

5.2.1 Explanation of various terms administrative approva ,technical sanction 

,contignecy budget,tender.  

Preparation of notice inviting tender,reciving of quotations earnest 

money ,securitydeposite.  

Advanced payment ,on account payment intermidiate payment ,final 

pamyent ,running bill,final,regular,and temporary establishment ,cash 

,major  and sub head of accounts ,temporary advance.  

Issue rates ,storage,supervision  charges , suspenceaccounts,dabit, credit 

,book transfer ,voucher related  accounts.  

5.2.2 Measurement book use and  maintenance procedure of marking entries 

of measurement of work and supply of materials ,labour employed 

standard measurement books and common irregularity. 

5.2.3 Master roll,its preparation and use for  making payment of pay and 

wages. 

5.2.4 Acquitance roll:- 

Its preparation and use for  making payment of pay and wages.  

5.2.5 Labour and labour report method of labour  payment ,use of forms  and 

necessity of submission.  

5.2.6 Classification of stores receipt /issue statement on standard forms 

,method of preparation of stock account,and submission of returns 

,verification of stocks. 

Shortage and excess.  

5.3  Building BYLAWS and REGULATORY Bodies, Development 

authorities, types and their levels, RERA etc.  

 

5.1 Works 

Original Work: Original works include all new constructions whether of entirely new 

works or of additions and alterations to existing works which increase the capital cost of a 



building or work. Repairs to newly purchased or previously abandoned buildings required to 

render them useable are also original works.  

 

Repairs Work: Repairs or maintenance includes all operations required to maintain in proper 

condition buildings and works in ordinary use.  

 

Petty Work, Minor Work and Major Work: A petty work is one the cost of which 

does not exceed Rs. 20,000, a minor work is one the cost of which exceeds Rs. 20,000, but does 

not exceed Rs. 1,00,000 and a major works is one the cost of which exceeds Rs. 1,00,000.   
 

 
 NOTES— 

 

(1) In the case of mixed estimates, if the amount debitable to the "Original Works" portion of the 

estimate is Rs. 20,000 or less then it should be treated as a petty work and not minor work 

although the total cost of such mixed work (including repairs) might exceed Rs. 20,000 and the 

departmental head should be responsible for the execution of such mixed work and for finding 

funds for the purpose from their own budgets. When the original works portion of a mixed 

estimate exceeds Rs. 20,000 then it should be treated as a minor work and the whole work 

including repairs should be entrusted to the Public Works Department for execution. Provision 

for such works should be made in the Public Works Department budget both under "Original 

Works" and "Repairs."  

 

(2) When an existing building is to be re-modelled or a portion thereof is to be replaced, then, if 

a type of construction or material of a more costly nature than that which previously existed is to 

be adopted or if the proposed reconstruction will result in an increase of accommodation, only 

one estimate will be prepared but the estimate will be a mixed estimate part of which is 

chargeable to "Original Works" and part to "repairs." The amount to be charged to "Original 

Works" will be the total estimated cost of the work minus the original cost (estimated, if 

necessary) of that portion of the building which has been replaced.  
 

Exception—When in any one estimate, the amount chargeable to "Original Works" is less than Rs. 

2,000 the whole of the expenditure may be charged to repairs ; provided that if the work relates to a 

residential building the amount which is correctly chargeable to "Original Works" is added to 

capital value and taken into account in calculating the rent. 
 

 

 Repair work  
The repair works are classified in under mentioned categories:  

• Day to day repairs/service facilities  

• Annual repairs  

• Special repairs 
 

Day to day repairs 

 



Day to day repairs are carried out by CPWD in all the buildings under its maintenance. The 

works which are to be attended on day to day basis such as removing chokage of drainage pipes, 

man holes, restoration of water supply, replacement of blown fuses, repairs to faulty switches, 

watering of plants, lawn mowing, hedge cutting, sweeping of leaf falls etc. are attended under 

day to day service facilities. The purpose of this facility is to ensure satisfactory continuous 

functioning of various services in the buildings. These services are provided after receipt of 

complaint from the users at the respective Service Centres. Complaints of periodical nature like 

white washing, painting etc.. which are usually got attended through contractors and cannot be 

attended on daily basis is transferred to register of periodical repairs. 
 

Annual Repairs  
 

The works of periodical nature like White washing, colour washing. distempering, painting etc. are called 

Annual Repair works and these are generally undertaken; through system of contracts.  

The periodicity of applying white washing and colour washing for a building has been laid down by the 

Government. The periodicity is two years for white washing and colour washing and three years for 

painting. In addition, works such as patch repair to plaster, minor repairs to various items of work, 

replacement of glass panes, replacement of wiring damaged due to accident, replacement of switches, 

sockets tiles, Gap filling of hedges/perennial beds, Replacement/Replanting of trees, shrubs, painting of 

tree guards, planting of annual beds and trimming /pruning of plants etc., which are not emergent works 

and are considered to be of routine type, can be collected and attended to for a group of houses at a time 

and particular period of financial year, depending upon the exigency. Such works can be done under day 

to day repair also. The yard stick for annual repairs cover both the above facilities.  

 

SPECIAL REPAIRS  

 
As the building ages, there is deterioration to the various parts of the building and services. 

Major repairs and replacement of elements become inevitable. It becomes necessary to prevent 

the structure from deterioration and undue wear and tear as u.ell as to restore it back to its 

original conditions to the extent possible. The following types of works in general are undertaken 

under special repairs: -  

I. White Washing, Colour washing, distempering etc., after completely scrapping the existing 

finish and preparing the surface afresh.  

II. Painting after removing the existing old paint from various members.  

III. Provision of water proofing treatment to the roof. All the existing treatments known are 

supposed to last satisfactorily only for a period of about ten years.  

 

Quadrennial repair work  
Besides annual repair work of white washing and colour washing , every fourth year special repair works 

are done for through repair as repainting of doors and windows, patch repair of plastering etc. Special 

repair work every fourth year is known as Quadrennial Repair. 

 

5.1.2 Concept of Method of execution of works through the 

contractors and department, contract and agreement, work order, 

types of contract, piece work agreement. 
 



Method of execution of works through the contractors  
 

Contract and agreement  
When two or more persons have common intention communicated to each other to create some 

obligation between them there is said to be an agreement. An agreement which is enforceable by 

law is a "Contract.''  
According to Section 10 of the Indian Contract Act, 1872 only thus agreements are enforceable 

by law which are made by the free consent of parties competent to contract, for a lawful 

consideration and with a lawful object and, are not expressly declared to be void. This is subject 

to any special law according to which a contract should be in writing and attested by witnesses.  

The following are the essential ingredients of a contract:-  

a) Offer made by one person called the "Promisor".  

b) Acceptance of an offer made by the other person called the "Promisee".  

c) Doing of an act or abstinence from doing a particular act by promisor for promisee called 

consideration.  

d) The offer and acceptance should relate to something which is not prohibited by law.  

e) Offer and acceptance constitute an agreement, which when enforceable by law, become a 

contract.  

f) In order to make a valid and binding agreement, the party entering into such an agreement 

should be competent to make such agreement.  

 

For the purpose of an agreement, there must be a communication of intention between the parties 

thereto. Hence in the forms of a Contract there is:  

(a) A proposal.  

(b) Communication of the proposal.  

(c) A communication of the acceptance of the proposal.  

The communication of acceptance of the proposal completes the agreement. An offer may lapse 

for want of acceptance or be revoked before acceptance. Acceptance produces something which 

cannot be recalled or undone. A contract springs up as soon as the offer is accepted and imposes 

an obligation upon the person making the offer. It has been opined by the Ministry of Law that 

before communication of acceptance of an offer the tenderer would be within his right to 

withdraw, alter and modify his tender before its acceptance, unless there is a specific promise to 

keep the offer open for a specific period backed by a valid consideration. 

 

Work order  
Small work up to Rs. 2000.00 may be carried out by work order. This is a contract and specifies 

the approximate quantities of different items of work , details specification of each item of work, 

time for completion of the whole work , penalty that will be imposed for not fulfilling the terms 

and conditions etc. Payment is made on the measurement of work done and 10% of the bill 

amount is deducted from the running bill of the contractor as security money which amount is 

refunded in the final payment on the satisfactory completion of the work. Debitable agency can 

be engaged for bad work or for unsatisfactory progress. Cotractors are usually selected by taking 

quotations. (P.W.Agreement is used in P.W.D and Work Order is used in Irrigation Department). 

 

Item rate contract 



It is also knows as Unit-price contract or Schedule contract. For item rate contracts, contractors 

are required to quote rates for individual item of work on the basis of schedule of quantities 

furnished by the department. This schedule indicates full nomenclature of the item as per 

sanctioned estimate, estimated quantities and therein. While filling up the rates , the contractors 

are required to express the amount in figures and also to work out the cost against each item. The 

final total of the amount tendered for the work is also drawn up by them . This type of contract is 

followed by Railway Department. 

Lump sum contract 

As its name indicates, is used for work in which contractors are required to quote a lump-sum 

figure for completing the works in accordance with the given designs, drawings, specification 

and functional requirements as the case may be. Lump-sum tender can be either for only 

executing the work as per given design, drawing and specification or it may include element of 

doing design work and preparation of structural drawings as well which shall be in keeping with 

the given functional, structural and architectural parameters and subject to approval by the 

competent authority before hand. 

 

Labour contract  
In Labour contract the contractors undertakes contract for the labour portion. All material for the 

construction are arranged and supplied at the site of work by the department or owner, the labour 

contract engages labour and gets the work done according to specifications. The contract is on 

item rate basis for labour portion only and contractor is paid for the quantities of work done on 

measurement of the different item of work at the stipulated rate in the contract agreement. 

Materials for scaffolding, centering and shuttering and other similar materials are supplied by the 

department or owner ; contractor may also use his own materials for scaffolding, centering and 

shuttering, etc. if provided in the agreement. Contractor uses his own tools for working , but 

plants and machineries are arranged by the dept. Or owner. An agreement with all conditions of 

contract, rates bill of quantities (BOQ) etc. is prepared before the work is given out to the 

contractor. This system of contract is not generally adopted in the Govt. Deptt. . Private 

buildings are however by labour contract system which is less troublesome.  

Daily labour  
Work may be executed by departmentally by employing daily labour as masons, coolies , 

bhisties, carpenters, etc. The materials required for the construction as bricks, cement, sand lime, 

timber, steel etc. and tools and plants required for the operation are, got issued from the store by 

indent or purchased directly chargeable to the authorised agent as work-supervisor , misty, mate, 

etc. The attendance of labour is checked and initialled by Assistant Engineer or Sub-Divisional 

Engineer frequently during their inspections. The labour are paid weekly, fortnightly, monthly or 

at the completion of work according to the requirement. 
 

 

Piece work agreement (P.W.A)  

 
P.W.Agreement is that where only rates are agreed upon without reference to the total quantity 

of work or time , and that involves payment of work done at the stipulated rate. Small work or 

piece-work up to Rs. 2000.00 may be carried out through contractors by Piece work agreement. 

The P.W.Agreement contains only the descriptions of different items of works to be done and the 



rate to be paid for but does not provide the quantities of different items to be executed nor the 

time within which the work is to be completed. 
 

Scheduled contract or Item Rate contract:  
In Schedule contract , the contractor undertakes the execution or construction of a work on the 

item rate basis. The amount the contractor is to receive depends upon the quantities of various 

items of work actually done. The contract agreement includes quantities, rates and amounts for 

various item of work and the total amount of contract (BOQ with rate , amount and total 

amount), plans and detailed drawings, detailed specifications and deposit of 10% security 

money; penalty, progress, date of completion and other conditions of contract. The payment to 

the contractor is made by detailed measurement of different items of works actually done by the 

contractor. The system is used for all works. 
 

Cost plus percentage contract 

  

In this system contractor is given certain percentage over the actual cost of the construction as his profit. 

Contractor arranges materials and labours at his cost and keeps proper account and he is paid by the 

department or owner the whole cost together with certain percentage, say 10% as his profit as agreed 

upon beforehand. An agreement is prepared with all conditions of contract in advance . In this case proper 

control in the purchase of the materials and in labour shall have to be exercised by the department or 

owner. 

 

5.2 Accounts of works –  

5.2.1 Explanation of various terms  
 

Administrative approval, technical sanction, tender, preparation of notice 

inviting tender, quotations, earnest money, E-tendering, security deposit, 

advance payment, intermediate payment, final payment, running bill, final 

bill, regular and temporary establishment, cash, major & subhead of account, 

temporary advance (imprest money),supervision charges, suspense account, 

debit, credit, book transfer, voucher and related accounts . 

 

Administrative approval  

 
For any work or project required by a department , an approval or sanction of the competent 

authority of the department, w.r.t the cost and work is necessary at the first instance. The 

approval authorise the engineering department to take up the work . Administrative approval 

denotes the formal acceptance by the department concern of the proposal , and after the 

administrative is given the engineer department (P.W.D) take up the work and prepare detailed 

designs, plans and estimates and then executes the work. The engineering department prepares 

approximate estimate and preliminary plans and submits to the department concerned for 

administrative approval.  

 

Technical sanction  



 
After receipt of administrative approval and expenditure sanction, detailed estimates are required 

to be prepared for technical sanction. As its name indicates, it amounts to no more than a 

guarantee that the proposals are structurally sound and that the estimates are accurately 

calculated and based on adequate data.  

 

Contingency budget  
A contingency budget is money set aside to cover unexpected costs during the construction 

process. This money is on reserve and not allocated to one area of the work, and simply 

“insurance” against other costs.  
In deterministic methods, contingency is estimated as a predetermined percentage of base cost 

depending on the project phase. In this technique, you take a percentage of the cost of the project 

and calculate the contingency amount.  

The estimated costs of the known-unknowns is referred to by cost estimators as cost 

contingency. Contingency "refers to costs that will probably occur based on past experience, but 

with some uncertainty regarding the amount. The term is not used as a catchall to cover 

ignorance.  

 

Tender  
To tender is to invite bids for a project or accept a formal offer such as a takeover bid. Tendering 

usually refers to the process whereby governments and financial institutions invite bids for large 

projects that must be submitted within a finite deadline.  

Before tenders for a work are invited a detailed estimate showing the quantities, rates and 

amounts of the various items of work and also the specifications to be adopted should be 

prepared. Before sanctioning, the draft of the detailed estimate, for works having involvement of 

Architect, should be sent to the Senior Architect to examine it vis-a-vis the specifications of 

various items provided by him. 

 

Preparation of notice inviting tender  
All notice calling for tenders should be in the standard form and be serially numbered, a proper 

register being maintained for the purpose. They should only be issued after the authority 

competent to accept the tender has approved the NIT papers. The notice inviting tenders should 

be carefully prepared, the use of symbols % and per thousand in the schedule of quantities 

accompanying the Notice Inviting Tenders is prohibited and the words hundred and thousand 

must be written e.g. "Per hundred sq. metre" must be written and not "% sq.  

metre". The units should thus be more specific.  

 

 

Surveyor of Works. Thereafter the documents must be properly sealed to prevent any tempering. 

It will be the responsibility of the Divisional Accountant to see that all forms issued to tenderers 

whether printed or otherwise, are clear, legible and unambiguous. The schedule of quantities 

attached to tender document other than Form PWD 7 must also contain a column for the 

"Amount" after the column  "Rate" and the contractor must calculate the amount of each item 

and enter it in the column. The Contractor must also total these amounts both by sub-head and 

give a grand total in words and figures both.  



 

It should be ensured that a specific reference to the number of correction slips is made while 

mentioning the schedule of the rates or the CPWD specifications for works at Delhi, e.g. 

"Schedule of Rates ........... for Delhi with correction Slips ........... to ..........." and "CPWD 

Specifications for works at Delhi ........... with correction Slips ........... to ...........". The name 

should include the year also. 

 

Receiving of quotations  

 
A quotation, or quote, is a document that a supplier submits to a potential client with a proposed 

price for the supplier's goods or services based on certain conditions. Therefore, a quotation is 

often required for services but is also commonly used by businesses that sell goods. 

 

Earnest money  
 

According to the practice in Central PWD, earnest money is paid by each tenderer to enable 

Government to ensure that a tenderer does not refuse to execute the work after it has been 

awarded to him. In case where a tenderer fails to commence the work awarded to him, the 

earnest money is absolutely forfeited to the President.  

If only a part of the work as shown in the tender is awarded and the contractor does not 

commence the work, the amount of the earnest money to be forfeited to the Government should 

be worked out with reference to the estimated cost of the work so awarded. 

 

Security deposit  
 

The security deposit will be collected by deductions from the running bills of the contractors at 

the rate mentioned below and the earnest money, if deposited in cash at the time of tender, will 

be treated as part of security deposit. The security deposit will also be accepted in cash or in the 

form of Government Securities, Fixed Deposit Receipts. Performance security may be accepted 

as Bank Guarantee of Scheduled Banks and State Bank of India .  

A sum @ 10% of the gross amount of the bill shall be deducted from each running bill of the 

contractor till the sum along with the sum already deposited as earnest money, will amount to 

Security Deposit of 5% of the tendered value of the work. In addition, the contractor shall be 

required to deposit an amount equal to 5% of the tendered value of the contract as Performance 

Security within the period prescribed for commencement of work in the letter of award issued to 

him. 

 

Advance payment  

 
This means payment made on a running account to a contractor for work done by him but not 

measured. Advance payment is not generally made to the contractor, but may be made under 

special case when the work is sufficiently progressed but measurement cannot be taken for 

certain valid reasons, on the certificates of Assistant Engineer in-charge of work that the value of 

work done is no case less than the advance payment made or proposed to be made and detailed 

measurement will be taken as soon as possible. 



On account payment  

Means a payment made on a running account, to a contractor in respect of work done or supplied 

made by him and duly measured. Such a payment may or may not be for the full value of work 

or supplied; if it is subject to the final settlement of running account on the completion of the 

contract for the work or supplies.  

 

Intermediate payment  

 
The term applied to a disbursement of any kind on a running account not being the final 

payment. It includes an “Advance payment”, a “Secured advance” and an “on account payment” 
(other than the final payment on a running account) or a combination of these. 

 

Final payment/ Final Bill 

  
This means payment made on running account , made to a contractor on the completion or 

determination of his contract and in full settlement of the account. The bill on which final 

payment is made is known as “Final Bill”  
 

Running bill  

 
Denotes the account with a contractor when payment for work or supplies is made to him at 

convenient intervals subject to final settlement of the accounts on the completion or 

determination of his contract.  

 

Regular and temporary establishment  
  

Cash 
The term cash includes legal tender coins, notes, cheques payable on demand, remittance transfer 

receipts and demand drafts. A small supply of revenue stamps (required for a acknowledgement 

of receipts) may be kept as part of cash balance.  

 

 

 

Major & subhead of account  
 

• The main unit of classification in accounts shall be the major head which shall be divided 

into minor heads, each of which shall have a number of subordinate heads, generally 

shown as sub-heads. The subheads are further divided into detailed heads. Sometimes 

major heads may be divided into 'sub-major heads‘ before their further division into 
minor heads.  

• The Sectors, Major heads, Minor heads, Sub-heads and Detailed heads together constitute 

a five tier arrangement of the classification structure of Government Accounts.  

• The Major Heads corresponds to ‘Functions’ of the Government.  



• Minor Heads subordinate to the Major Head shall identify the ‘Programme’ undertaken to 
achieve the objectives of the function.  

• The sub head below the Minor Head represents various schemes or activities under the 

programme. Detailed Head is termed as object classification.  

• The detailed classification of account heads in Government Accounts and the order n 

which the Major and Minor Head shall appear in all the account records shall be such as 

prescribed by the Central Government from time to time on the advice of C&AG of 

India.  

• The 'List of Major and Minor Heads of Account of Union and States contains the 

classification prescribed in this regard.  

• The classification prescribed should be strictly followed.  

 

Temporary advance  
 

An accountable advance that substitutes for credit or other payment arrangements that would 

ordinarily be used under similar circumstances (e.g., advancing cash to a construction contractor 

for materials received on site instead of only paying for work that has already been erected, 

inspected, accepted, and invoiced).  

 

Issue rate  
Issue rate denotes cost per unit fixed on the article of stock for the purpose of calculating the 

amount creditable to the subhead concerned of stack account when issued from stock. An issue 

rate is fixed for each article of stock on the basis of actual cost plus other expenses including 

storage charges. 

 

Storage charges  
This means expenditure incurred on store materials after acquisition of stores, on work-charged 

establishment employed on handling and keeping initial accounts, the custody of stock and 

maintenance of store godown or yards etc. and added on a percentage basis of the cost , so as to 

form part of issue rate.  

 

Supervision charges 

This term is ordinarily applied to the charges which are levied, in addition to book value and 

storage charge(issue rate) , in respect to stock material sold or transferred and are intended to 

cover such item of expenditure incurred on the stores as do not enter in their book value and are 

not included in storages. When the stock materials are sold or transferred a certain percentage , 

about 10% is charged over issue rate as supervision charges which is meant for expenditure on 

regular establishment.  

 

Suspense account  
A suspense account is a general ledger account in which amounts are temporarily recorded. The 

suspense account is used because the appropriate general ledger account could not be determined 

at the time that the transaction was recorded.  

 



Debit and credit  
Debit means expenditure and credit means receipts. When an amount is to be debited to a work 

means that the amount is to be shown as expenditure on the work. Similarly when an amount is 

to be credited to a work it means that the amount is to be shown as receipt under the work.  

 

Book transfer  
A book transfer is the transfer of the legal right of ownership of an asset, without physically 

shifting the asset to the new owner. The most common use of the concept is when a bank 

transfers funds from the account of the payer to the account of the payee when both accounts 

are with the same bank.  

 

Voucher and related accounts  
A voucher is an accounting document representing an internal intent to make a payment to an 

external entity, such as a vendor or service provider. A voucher is produced usually after 

receiving a vendor invoice, after the invoice is successfully matched to a purchase order.  

They are:  

• Debit or Payment voucher.  

• Credit or Receipt voucher.  

• Non-cash or Transfer Voucher.  

• Supporting Voucher.  

 

5.2.2 Measurement book use & maintenance, procedure of marking 

entries of measurement of work and supply of materials, labour 

employed, standard measurement books and common irregularity  
 

The measurement book is the basis of all accounts of quantities whether of works done by 

Contractors or by Labourers employed departmentally or materials received. It should be so 

written that the transactions are readily traceable.  

These books should be considered as very important accounts records and maintained very 

carefully and accurately as these may have to be produced as evidence in a court of law, if and 

when required.  

All the Measurement Books belonging to a Division, should be numbered serially. A register 

should be maintained in form CPWA 92 showing the serial number of each book, on receipt, 

Sub-Division to which it is issued, the date of issue, date of its return to the Divisional Office and 

date of its record after the required review in the Divisional Office has been completed.  

A similar register should be maintained in the Sub-Divisional Office showing the names of 

person i.e. Assistant Engineer/Assistant Executive Engineer and Junior Engineer whom the 

measurement books are issued. 

 

When an Assistant Engineer or Junior Engineer in charge of the work or stores is transferred he 

should hand over the Measurement Books issued to him to his successor and these should be 

shown as received back from him and reissued to the relieving Officer. The transfer should also 

be recorded in the Measurement Book after the last entry in each book under dated signature of 

the relieving Officer and relieved Officer. Recording of Measurement  



 

Each set of measurements to be recorded should commence with entries stating:-  

 

(i) In the case of bills for works done:  

 

a) Full name of work as given in the agreement/Estimate  

b) Situation of work.  

c) Name of contractor.  

d) Number and date of agreement.  

e) Date of written order to commence work.  

f) Date of actual completion of work.  

g) Date of recording measurements.  

h) Reference to previous measurements.  

(ii) In the case of bills for supply of materials:  

a) Name of supplier.  

b) Number and date of supply order/agreement.  

c) Purpose of supply in one of the following forms as applicable to the  

d) case.  

 

(ii) Stock (for all supplies for stock purpose).  

 

(iii) "Purchase" for direct issue to the work (full name of the work as given in the estimate may 

be mentioned).  

 

(iv) "Purchase" for (full name of work as given in estimate) for issue to contractor ...... on...... (d) 

Date of written order to commence the supply.  

(e) Date of actual supply; and  

(f) Date of recording measurements.  

A suitable abstract should then be prepared which should collect in the case of measurement for 

works done, the total quantities of each distinct item of work relating to each sanctioned sub-

head. The measurement books meant for this purpose contain pages in singleton. Details of 

quantities, rate and amount of each item for every bill are entered in this Measurement Book in a 

tabular form.  

 

5.2.3 Muster roll : Its preparation & use for making payment of pay 

& wages  
 

Muster Roll is used for keeping a complete record of attendance, payment made , un-paid wages 

and work done by daily labour engaged on the execution of works. It is the basic records of 

payment made to daily labour. After the payment is made ,the Muster Roll is kept as a Voucher. 

Muster rolls should be prepared and dealt with in accordance with the following rules : 

 

1. One or more muster rolls should be kept for each work, but muster rolls should never be 

prepared in duplicate. It is permissible, however, to keep one muster roll for labourers employed 



upon several small works, in cases in which no harm can result if the total unpaid wages are 

regarded as relating only to the largest work in the group. 

2. Labourers may be paid more than once a month and the period covered by each payment may 

be determined locally; but separate rolls must be prepared for each period of payment. 

3. The daily attendances and absences of labourers and the fines inflicted on them should be 

recorded daily in part I of the muster roll in such a way as — 

(i) to facilitate the correct calculation of the net wages of each person for the period of payment; 

(ii) to render it difficult to tamper with or to make unauthorized additions to or alterations, in 

entries once made, and 

(iii) to facilitate the correct classification of the cost of labour by works and sub-heads of works 

where necessary. 

 

After a muster roll has been passed by the local officer, payment thereon should be made as 

expeditiously as possible. Each payment should be made or witnessed by the official of highest 

standing available, who should certify to the payments individually or by groups, at the same 

time specifying both in words and in figures, at the foot of the muster roll, the total amount paid 

on each date. If any items remain unpaid, the details thereof should be recorded in part II of the 

register of arrears, before the memorandum at the foot of the muster roll is completed by the 

person who made the payment.  

8. When it is necessary to bring labourers and artificers from a distance they may be allowed 

wages for the number of days occupied in the journey to and from the site of the work, if they 

join the work with proper despatch. At the discretion of the local officer, bona fide travelling 

expenses may also be allowed to them. The above charges must be borne by the estimate of the 

work.  

 

5.2.4 Acquittance Roll : Its preparation & use for making payment 

of pay & wages  
 

Acquittance Roll : Its preparation & use for making payment of pay & wages  

 
The payment of salary to persons of regular establishment working outstation is drawn on the 

regular pay-bill , but payment is made on a separate receipt form known as Acquittance Roll , 

after taking duly stamped signature of the person. The Acquittance Roll is a receipt in evidence 

of payment in a prescribed form having five columns as Item No. , Name , Designation, Net 

amount payable and Date signature. The Acquittance Roll is prepared for the total amount as per 

Establishment Bill are passed the Drawing Officer. After the payment has been made the paying 

officer returns it after certifying that proper receipt(signature) has been taken from the person 

entitled to receive payment, which is then attached to the original Establishment Bill as a record 

of payment. 

 

5.2.5 Labour & labour report, method of labour payment, use of forms and 

necessity of submission  

 
Every employer shall be responsible for the payment to persons employed by him of all wages 

required to be paid under this Act: 



 

Provided that, in the case of persons employed (otherwise than by a contractor)- 

(a)in factories, if a person has been named as the manager of the factory under [clause (t) of sub-

section 

 (1) of section 7 of the Factories Act, 1948 (63 of 1948)] 

(b) in industrial or other establishments, if there is a person responsible to the employer for the 

supervision and control of industrial or other establishments 

(C)upon railways (otherwise than in factories), if the employer is the railway administration and 

the railway administration has nominated a person in this behalf for the local area concerned. 

the person so named, the person responsible to the employer, or the person so nominated, as the 

case may be [shall also be responsible] for such payment. 

 

Fixation of wage-periods-  

 

(1) Every person responsible for the payment of wages under section 3 shall fix periods (in this 

Act referred to as wage-periods) in respect of which such wages shall be payable. 

 

(2) No wage-period shall exceed one month. 

 

Time of payment of wages- 

 (1) The wages of every person employed upon or in- 

(a)any railway, factory or [industrial or other establishment] upon or in which less than one thousand 

persons are employed, shall be paid before expiry of the seventh day, 

 

5.2.6 Classification of stores, receipt / issue statement on standard 

form, method of preparation of stock account, preparation and 

submission of returns, verification of stocks, shortage and excess  
 

 

The stores of the W.D. are divided into the following classes:-  

 

 

(i) Stock –Consumable materials like cement, steel, pipes, paints, spare parts of machinery, 

P.O.L (Petroleum, Oil, & Lubricants)., tyres, tubes etc. fall in this category.  
 

(ii) Tools and Plants.- Such equipments which can be shifted from one work site to another 

work site as and when required for the construction activities  

fall under this category e.g., spades, pickaxes, vehicles, road rollers, drilling rigs, concrete mixer 

/vibrator, compressor, jack hammer etc.  

 

(iii) Road materials. – Metal, moorum, gravel etc. fall in this category.  

 



(iv) Material charged direct to work. – Materials, which are accounted for in “Materials 
at Site Account” fall in this category. Also the machinery which  
shall be fixed or embedded at one place permanently shall fall in this category e.g. electric motor 

or pump to be fixed in pump house, electric switches etc.  

 

(v) Materials charged to office contingencies.– Stationery, furniture, typewriters, 

calculators, duplicating machines, copying machines, air conditioners, air coolers, water coolers, 

office cycle, three wheelers, blankets, warm clothing etc. fall in this category.  

 

Receipt / issue statement on standard form  
 

(i) The indent books should be machine-numbered and kept in stock by the Executive Engineer, 

In-charge of Central Stores. He issues these indent books stamped with the stamp of his office to 

the various indenting Divisions and only the indents issued from such books are accepted by the 

Central Stores Divisions. 

  

(ii) The Executive Engineer in charge of the work is required to send three sets of the specimen 

signatures of the Junior Engineer and Assistant Engineer in charge of the work at the work site 

and that of the work Assistant, if any, authorised by the Executive Engineer for receiving stores 

in the Junior Engineer’s absence, duly attested by him to the Central Stores. One set there of will 
be kept by the Junior Engineer security and the other two sets will be in the Office under the 

personal custody of the Assistant Engineer (Indents) and Executive Engineer, Central Stores 

Division.The specimen signature of the EE shall be attested by the outgoing EE. For new 

Division, it is to be done by the SE.  

 

(iii) The signatures of the contractors or their authorised Agents to whom the materials are 

required to be issued are attested by the Asstt. Engineer and  

the indent is countersigned by the Executive Engineer of the indenting Division.  

 

(iv) The Contractors are required to obtain identity photopasses for themselves or their 

authorised agents, duly attested by the Executive Engineer of the Indenting Divisions and of the 

Central Stores Division. On the photopass or identity card, the name of the work, for which the 

contractor or his agent is authorised to draw the materials is mentioned and the contractor or his 

agent is allowed to draw materials only for that work.  

(v) While sending the photographs of the Contractors or their authorised agents for drawal of the 

materials from the Central Stores, the following certificate should be recorded by the Executive  

 

Engineer of the Indenting Division :—  

 

Shri .......................... whose signature and photograph are attested by me is an authorised agent 

of Messers .......................... The indent placed on the Central Stores in the name of the above 

mentioned contractors for the works being carried out by them under this Division may please be 

honoured and the materials handed over to the authorised representative, i.e. Shri 

.......................... His photograph duly attested and his specimen signatures are given underneath.  



(vi) The authorisation letter with identity cards duly signed and attested should be sent through 

the authorised Junior Engineer of the Division in a closed cover in the name of the Executive 

Engineer, Central Stores Division so that there may be no change or tampering with the original 

identity card etc.  

(vii) The indent shall be presented at the Central Stores within 15 days of EE signing the same.  

(viii) The EE shall have the option to send advance payment for every indent or a lump sum 

advance for 2-3 months.  

 

Verification of stocks  
 

E.E. should have store verified throughout his Division at least once a year. It is not necessary 

that all the stores of a Division or of a Sub-Division should be checked and counted at the same 

time, but the dates on which articles are checked should be entered in the store returns. Stores 

should be counted by an officer not below the rank of an S.D.O. E.E. should ensure confidential 

check of store by selecting articles for check by S.D.O. monthly and obtain the result. In addition 

A.E. attached in Circle Office shall also carry out checking of stores atleast once in a year or as 

and when directed by the S.E.  

The Office Superintendent of E.-in-C./C.E./S.E, Head Clerk/establishment clerk in E.E.’s office 
and Sub-Divisional Clerk in S.D.O’s office shall maintain the numerical account of furniture of 
his office. The physical verification will also be conducted by him and results intimated to Head 

of the Office.   

 

 

 

 

 

5.2.6 Building BYLAWS and REGULATORY Bodies, Development 

authorities, types and their levels, RERA etc.  

• Rights of residents 

• Freedom to builder or landlord 

• Rights of neighbor 

 

1. New construction 

2. Additions and modification to buildings 

3. The need for open space 

the objectives of building Bye-laws 

1. The building bye-laws stop reckless development without any similarity to the 

development of the area as a whole. 

2. To give open spaces, noise, air breeze, smoke, and manage safety against fire, etc. 



3. To control land development keeping in mind the bye-laws. 

4. It becomes more accessible to pre-plan the building activities and provisions of bye-laws, 

give directions to the designing architect or engineer. 

5. Material types of control 

 

The Development Control Regulations (Building Bye-laws 
 

Development Control Regulations are a set of rules that are planned to ensure the proper and 

effective development of a city, as well as the general welfare of the public. Regulation is 

necessary to ensure planned development. It depends on a “plan-led system” whereas 
development plans are made and the public is consulted. 

It is a mechanism that controls the development and use of land. This involves the construction 

of new buildings, the extension of the existing ones, and the change of use of the building or land 

to another use. Developing new houses/industrial buildings/shops are important for supporting 

economic progress. At the same time, it is also necessary to protect or improve the quality of 

towns, villages, countryside, etc. 

RERA  

RERA, full form of which is Real Estate Regulatory Authority, stands for transparency in the 

real estate industry. It was brought to action to eradicate the existing discrepancies and problems 

within the sector. 

The RERA act was passed to protect the rights of buyers and investors of real estate. Under 

this act, state governments are required to introduce their own RERA rules according to the 

central RERA act. 

The main function of the RERA Authority is to provide relief to the buyers by quick dispute 

redressal. They are also responsible for enforcing accountability and transparency in the 

industry. Within one year from the enforcement of the RERA Act, 2016, every state government 

needed to establish a RERA Authority. 

Short questions  with answer 
 

Q-1 Define earniest money?    2014-S,2016-S,2017-S,2020-W 

Ans- According to the practice in Central PWD, earnest money is paid by each tenderer to enable 

Government to ensure that a tenderer does not refuse to execute the work after it has been 

awarded to him. In case where a tenderer fails to commence the work awarded to him, the 

earnest money is absolutely forfeited to the President.  

 

Q-2 Define work order?    2008-W 

Ans- Small work up to Rs. 2000.00 may be carried out by work order. This is a contract and 

specifies the approximate quantities of different items of work , details specification of each item 

of work, time for completion of the whole work , penalty that will be imposed for not fulfilling 

the terms and conditions etc. 



Q-3 Define contract? 

Ans- A contract is a legally binding agreement that defines and governs the rights and duties 

between or among its parties. A contract is legally enforceable when it meets the requirements of 

applicable law. A contract typically involves the exchange of goods, services, money, or a 

promise of any of those. In the event of a breach of contract, the injured party may seek judicial 

remedies such as damages or cancellation 

 

Q-4 what do you mean by RERA?  2020-W 

Ans- RERA, full form of which is Real Estate Regulatory Authority, stands for transparency 

in the real estate industry. It was brought to action to eradicate the existing discrepancies and 

problems within the sector. 

 

Q-5 Define temporary advance? 

 

Ans- An accountable advance that substitutes for credit or other payment arrangements that 

would ordinarily be used under similar circumstances (e.g., advancing cash to a construction 

contractor for materials received on site instead of only paying for work that has already been 

erected, inspected, accepted, and invoiced).  

 

Q-6 Define muster roll?   2018-W,2017-S,2015-S,2014-S 

 

Ans- Muster Roll is used for keeping a complete record of attendance, payment made , un-paid 

wages and work done by daily labour engaged on the execution of works. It is the basic records 

of payment made to daily labour. After the payment is made ,the Muster Roll is kept as a 

Voucher. 

 

Long questions  
 

Q-1 Explain credit and debit?    

 

Q-2Write down different method of execution of work in PWD.?    2020-w 

 

Q -3what do you mean by building by law,write down the objective of it ?    2020-w 

 

 

 

https://en.wikipedia.org/wiki/Party_(law)
https://en.wikipedia.org/wiki/Law
https://en.wikipedia.org/wiki/Goods
https://en.wikipedia.org/wiki/Service_(economics)
https://en.wikipedia.org/wiki/Money
https://en.wikipedia.org/wiki/Breach_of_contract
https://en.wikipedia.org/wiki/Legal_remedy
https://en.wikipedia.org/wiki/Legal_remedy
https://en.wikipedia.org/wiki/Damages
https://en.wikipedia.org/wiki/Anticipatory_repudiation
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