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105. For economical viability and fold acceptability, minimum time of concentration of 25 
minutes has been considered. 

 
106. Design intensity of rainfall and coefficient of roughness. The design intensity of rainfall 

and coefficient of roughness is based on the time of concentration. The intensity of rainfall 
is calculated by interpolating values from table 7of chapter 6 and coefficient of roughness 
from table 6 of chapter 6. The values as interpolated are given in Table 7-3. 

 

Table 7-3: Runoff Coefficient for each sub catchment of Drain No 2 
Sect
ion  

Chainage Area Catchment 
Area in Ha

Time of 
Concentration 
(Tc) in minutes 
from Kirpich’s 
equation 

Intensity of 
rainfall (I) 
corresponding 
to Tc in 
mm/hr 

Runoff 
Coefficient 
(C) 
corresponding 
to Tc 

1 1,750-2,350 2-1(A) 3.2789 25 51 0.452 
  2-1(B) 6.6135 25 51 0.452 
2 2,350-2,750 2-2 7.8942 25 51 0.452 
3 2,750-3,550 2-3 10.8897 41.31928 23.94458 0.517749 
4 3,550-4,250 2-4(A) 5.1453 78.41392 10.15861 0.603462 
  2-4(B) 9.356 25 51 0.452 
5 4,250-5,050 2-5 23.8209 30.09078 38.95158 0.477327 
6 5,050-6,700 2-6 28.5329 32.71085 37.55421 0.486759 
 
107. Design Discharge. The discharge has been calculated based on rational formula given 

below. Following Table 7-4 shows the discharge for which drain has to be designed 
Qp = CIA/360 
Where, 
Qp – peak flow in m3 /sec 
C – Runoff coefficient 
I – design rainfall intensity mm/hr 
A – Contributory area in hectares 

  

Table 7-4: Runoff Coefficient for each sub catchment of Drain No 2 
Sect
-ion  

Chainage Area Catch
ment 

Area in 
Ha 

Intensity of 
rainfall (I) 

correspondin
g to Tc in 

mm/hr 

Runoff 
Coefficient (C) 
corresponding 

to Tc 

Discharg
e (Q) in 

Cum/Sec 

Cumulativ
e Discharge 
in Cum/sec 

1 1,750-2,350 2-1(A) 3.2789 51 0.452 0.209  
  2-1(B) 6.6135 51 0.452 0.423 0.633 
2 2,350-2,750 2-2 7.8942 51 0.452 0.505 1.138 
3 2,750-3,550 2-3 10.8897 23.94458 0.517749 0.375 1.513 
4 3,550-4,250 2-4(A) 5.1453 10.15861 0.603462 0.087  
  2-4(B) 9.356 51 0.452 0.599 2.200 
5 4,250-5,050 2-5 23.8209 38.95158 0.477327 1.230 16.633 
6 5,050-6,700 2-6 28.5329 37.55421 0.486759 1.448 18.082 
*The discharge also consist of discharge of 13.203 Cum from Delhi Garh Road drain 
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108. Design Sections – Existing. The existing sections of the drain were surveyed with total 
station and are in Table 7-5. The longitudinal section of the drain is in Drg No NCRPB-
HPR-DR-01 (A&B). 

 

Table 7-5: Existing Sections of the Drain No 2 
Chainage Existing width 

in m 
Existing Road/ top 

Level in m (A) 
Existing Drain Level 

in m (A) 
Present Depth 

in m 
1750 - 211.202 - - 
1900 1.50 211.100 210.952 0.148 
1950 1.50 211.100 210.928 0.172 
2000 1.50 211.100 210.903 0.197 
2050 1.50 211.000 210.870 0.130 
2100 1.50 211.000 210.850 0.150 
2150 1.50 211.000 210.820 0.180 
2200 1.50 211.000 210.800 0.200 
2250 1.50 211.000 210.780 0.220 
2300 1.50 211.000 210.756 0.244 
2350 1.50 211.000 210.853 0.147 
2400 1.75 211.000 210.840 0.160 
2450 2.00 211.000 210.839 0.161 
2500 2.00 211.000 210.834 0.166 
2550 2.00 211.000 210.828 0.172 
2600 2.00 211.100 210.820 0.280 
2650 3.20 211.100 210.816 0.284 
2700 3.20 211.100 210.810 0.290 
2750 2.00 211.100 210.807 0.293 
2800 2.00 211.100 210.805 0.295 
2850 2.00 211.000 210.820 0.180 
2900 2.00 211.000 210.800 0.200 
2950 2.00 211.000 210.823 0.177 
3000 2.00 210.900 210.847 0.053 
3050 2.00 210.900 210.871 0.029 
3100 2.00 210.900 210.895 0.005 
3150 2.00 210.950 210.918 0.032 
3200 2.00 210.950 210.942 0.008 
3250 2.00 211.000 210.966 0.034 
3300 2.00 211.000 210.990 0.010 
3350 2.00 210.800 210.770 0.030 
3400 2.00 210.800 210.550 0.250 
3450 2.00 210.700 210.339 0.361 
3500 2.00 210.700 210.123 0.577 
4200 9.29 210.900 210.279 0.621 
4250 10.07 210.700 210.022 0.678 
4300 10.00 210.500 209.766 0.734 
4350 7.78 210.300 209.654 0.646 
4400 5.57 210.300 209.657 0.643 
4450 3.86 210.400 209.660 0.740 
4500 7.68 210.000 209.499 0.501 
4550 5.42 209.900 209.338 0.562 
4600 7.15 209.900 209.178 0.722 
4650 5.61 209.800 209.140 0.660 
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Chainage Existing width 
in m 

Existing Road/ top 
Level in m (A) 

Existing Drain Level 
in m (A) 

Present Depth 
in m 

4700 7.67 209.700 209.102 0.598 
4750 10.00 209.700 209.065 0.635 
4800 8.58 209.600 209.027 0.573 
4850 10.81 209.500 208.900 0.600 
4900 10.12 209.400 208.950 0.450 
4950 10.12 209.400 208.915 0.485 
5000 9.76 209.300 208.659 0.641 
5050 10.00 209.300 208.403 0.897 
5100 9.63 209.200 208.391 0.809 
5150 9.90 209.200 208.380 0.820 
5200 8.20 209.100 208.369 0.731 
5250 6.42 209.000 208.358 0.642 
5300 4.89 209.000 208.347 0.653 
5350 7.21 209.100 208.393 0.707 
5400 5.98 209.100 208.439 0.661 
5450 5.82 209.200 208.485 0.715 
5500 7.94 209.300 208.532 0.768 
5550 6.01 209.000 208.462 0.538 
5600 4.95 208.800 208.435 0.365 
5650 6.05 208.800 208.409 0.391 
5700 5.55 208.800 208.382 0.418 
5750 8.03 208.800 208.356 0.444 
5800 5.80 208.700 208.322 0.378 
5850 5.43 208.700 208.288 0.412 
5900 5.35 208.700 208.254 0.446 
5950 7.32 208.600 208.182 0.418 
6000 7.63 208.500 208.111 0.389 
6050 6.22 208.400 208.030 0.370 
6100 4.22 208.400 207.968 0.432 
6150 8.68 208.300 207.896 0.404 
6200 9.48 208.200 207.825 0.375 
6250 11.07 208.100 207.753 0.347 
6300 3.10 208.000 207.682 0.318 
6350 5.06 207.900 207.610 0.290 
6400 6.94 207.900 207.539 0.361 
6450 14.28 207.900 207.413 0.487 
6500 4.95 207.900 207.287 0.613 
6550 10.80 207.900 207.219 0.681 
6600 10.80 208.100 207.131 0.969 
6650 10.80 208.300 207.044 1.256 
6700 10.80 208.500 206.957 1.543 
 
109. Proposed sections. The sections have been proposed in view of the levels of the drain. The 

level at the downstream has to be maintained in accordance to the existing level. 
Accordingly the slope corrections have been made in the drain. The drain has been 
designed with proper slope. The options of the slopes were considered and finally the 
slope to maintain the downstream flow and for adequacy of drain to take care of the design 
discharge has been considered. As such the bed level is fixed and the depth available is 
fixed. The width required for carrying the storm water discharge has been calculated and is 
in Table 7-6. The capacity of the drain has been calculated from Manning’s formula 
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V = 1/n x R2/3 x S1/2              
Where, 
V = Velocity (m/s); n = Friction Factor; R = Hydraulic Radius (m); and S = Channel Slope 

(m/m)  

Table 7-6: Section Required for Carrying the design discharge 
Chainag
e 

Cumula
tive 
Dischar
ge from 
rainfall 

Widt
h (m) 

Dept
h (m) 

Coefficie
nt of 
Roughnes
s (n) 

CS 
Area 
of 
Drain 
(A) 

Perimet
er of 
Drain 
(P) 

R=A/
P 

S (1in 
m) 

Velocit
y (V) in 
m/sec 

Capa
city 
of 
Drain 

Adeq
uacy 

1750-
2350 

0.633 1.5 0.4 0.013 0.6 2.3 0.261 0.002
5 

1.570 0.942 OK 

2350-
2750 

1.138 2 0.7 0.013 1.4 3.4 0.412 0.002
5 

2.129 2.980 OK 

2750-
3550 

1.513 2 0.7 0.013 1.4 3.4 0.412 0.002
5 

2.129 2.980 OK 

3550-
4250 

2.2 2 0.6 0.013 1.2 3.2 0.375 0.003 2.191 2.629 OK 

4250-
5050 

16.633 7 1.2 0.013 8.4 9.4 0.894 0.001 2.257 18.95
7 

OK 

5050-
6700 

18.082 7 1.5 0.013 10.5 10 1.050 0.001 2.513 26.38
6 

OK 

 
110. Table 7-7 shows the proposed slope, width and RL of the bed and top level for Drain No 2 

from chainage 1900 to 6700.  Map 7-2 shows the portion/segment of Drain 2 proposed for 
improvement and Drg No NCRPB-HPR-DR-03 (A&B). 
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Table 7-7: Proposed levels of the Drain No 2 
Chainage Proposed width 

in m 
Proposed top level 

in m 
Proposed bed level in 

m (B) 
Proposed Depth 

in m 
1750 1.5 211.202 210.900 0.30 
1900 1.50 211.10 210.750 0.35 
1950 1.50 211.10 210.730 0.37 
2000 1.50 211.10 210.710 0.39 
2050 1.50 211.00 210.690 0.31 
2100 1.50 211.00 210.670 0.33 
2150 1.50 211.00 210.650 0.35 
2200 1.50 211.00 210.630 0.37 
2250 1.50 211.00 210.610 0.39 
2300 1.50 211.00 210.590 0.41 
2350 1.50 211.00 210.570 0.43 
2400 1.75 211.00 210.550 0.45 
2450 2.00 211.00 210.530 0.47 
2500 2.00 211.00 210.510 0.49 
2550 2.00 211.00 210.490 0.51 
2600 2.00 211.10 210.470 0.63 
2650 2.00 211.10 210.450 0.65 
2700 2.00 211.10 210.430 0.67 
2750 2.00 211.10 210.410 0.69 
2800 2.00 211.10 210.390 0.71 
2850 2.00 211.00 210.370 0.63 
2900 2.00 211.00 210.350 0.65 
2950 2.00 211.00 210.330 0.67 
3000 2.00 210.90 210.310 0.59 
3050 2.00 210.90 210.290 0.61 
3100 2.00 210.90 210.270 0.63 
3150 2.00 210.95 210.250 0.70 
3200 2.00 210.95 210.230 0.72 
3250 2.00 211.00 210.210 0.79 
3300 2.00 211.00 210.193 0.81 
3350 2.00 210.80 210.177 0.62 
3400 2.00 210.80 210.160 0.64 
3450 2.00 210.70 210.143 0.56 
3500 2.00 210.70 210.127 0.57 
4200 9.29 210.90 210.279 0.62 
4250 10.07 210.70 209.400 1.30 
4300 10.00 210.50 209.350 1.30 
4350 7.78 210.30 209.300 1.15 
4400 6.00 210.30 209.250 1.20 
4450 6.00 210.40 209.200 1.35 
4500 7.68 210.00 209.150 1.00 
4550 6.00 209.90 209.100 0.95 
4600 7.15 209.90 209.050 1.00 
4650 6.00 209.80 209.000 0.95 
4700 7.67 209.70 208.950 0.90 
4750 10.00 209.70 208.900 0.95 
4800 8.58 209.60 208.850 0.90 
4850 10.81 209.50 208.800 0.85 
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Chainage Proposed width 
in m 

Proposed top level 
in m 

Proposed bed level in 
m (B) 

Proposed Depth 
in m 

4900 10.12 209.40 208.750 0.80 
4950 10.12 209.40 208.700 0.85 
5000 9.76 209.30 208.650 0.80 
5050 10.00 209.30 208.600 0.85 
5100 9.63 209.20 208.550 0.80 
5150 9.90 209.20 208.500 0.85 
5200 8.20 209.10 208.450 0.80 
5250 6.00 209.00 208.400 0.75 
5300 6.00 209.00 208.350 0.80 
5350 7.21 209.10 208.300 0.95 
5400 6.00 209.10 208.250 1.00 
5450 6.00 209.20 208.200 1.15 
5500 7.94 209.30 208.150 1.30 
5550 6.01 209.00 208.100 1.05 
5600 6.00 208.80 208.050 0.90 
5650 6.05 208.80 208.000 0.95 
5700 6.00 208.80 207.950 1.00 
5750 8.03 208.80 207.900 1.05 
5800 6.00 208.70 207.850 1.00 
5850 6.00 208.70 207.800 1.05 
5900 6.00 208.70 207.750 1.10 
5950 7.32 208.60 207.700 1.05 
6000 7.63 208.50 207.650 1.00 
6050 6.22 208.40 207.600 0.95 
6100 6.00 208.40 207.550 1.00 
6150 8.68 208.30 207.500 0.95 
6200 9.48 208.20 207.450 0.90 
6250 11.07 208.10 207.400 0.85 
6300 6.00 208.00 207.350 0.80 
6350 6.00 207.90 207.300 0.75 
6400 6.94 207.90 207.250 0.80 
6450 14.28 207.90 207.200 0.85 
6500 6.00 207.90 207.150 0.90 
6550 10.80 207.90 207.100 0.95 
6600 10.80 208.10 207.050 1.20 
6650 10.80 208.30 207.000 1.45 
6700 10.80 208.50 206.957 1.69 
 
111. Technical options. The option of retaining wall of masonry and cement concrete was 

considered. In view of the space available, the cement concrete retaining wall has been 
considered for section 1700 to 2350 whereas in the outskirts of the city from 4250 to 6700, 
the masonry section has been considered. The Drg No NCRPB-HPR-DR-04 shows the 
typical detail of the masonry retaining walls for different heights. Drg No NCRPB-HPR-
DR-05 shows the typical detail of the cement concrete retaining walls. 

 
112. The cross sections at each section are shown in Drg No NCRPB-HPR-DR-06 (A&B). 

The drains have been provided with a central cunett for dry weather flow. For width of 
drain up to 3m, the cunett size of 0.3 m wide and 0.3 m depth has been considered whereas 
for drain with 6 m wide, the cunett section of 0.5m x 0.5 m has been considered. The drain 
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section with 10 m width, the cunett section of 0.5m X 1m has been considered. The slope 
of 1 in 20 is provided in the bed towards the centre of the cunett. At crossing of the road, 
box girders have been proposed. The Drg No NCRPB-HPR-DR-07A shows the box 
girder for 3m width section and Drg No NCRPB-HPR-DR-07B shows the box girder for 
6m width section.  

  
113. The section-wise proposed works are as follows: 
  

(i) Ch1750 to 2350: The new drain has to be constructed. The cement concrete section 
has been considered. The levels have been indicated in the L section. 

(ii) Ch2350 to 2700: The drain need to be channelized and made pucca with cement 
concrete retaining wall and CC flooring. The existing width is sufficient to carry the 
design storm water discharge. The levels have been indicated in the L section. 

(iii) Ch2700 to 3550: At chainage 2700-2750 has Modinagar road crossing. The large 
area is available where the water disperses. This area near to the road crossing acts 
as water recharging and reduces the discharge in the downstream.  The pucca drain 
has been constructed which passes through the habitation. The drains are full of 
black water. In this section, it is proposed to clean the drain and level the base and 
make the cement concrete floor. In some portions the wall of the drain has been 
broken or inexistent, the same has to be repaired or constructed as necessary. 

(iv) Ch3550 to 4250: The drain crosses the road just at the upstream of Ch3550. The 
level of the road restricts the flow of the drain and a culvert also exists below the 
road. The solid waste dumping place is at the edge of the drain. The solid waste 
dumping into the drain at this road junction has to be stopped immediately. The 
drains are full of black water. In this section, it is proposed to clean the drain and 
level the base and make the cement concrete floor. In some portions the wall of the 
drain has been broken or inexistent, the same has to be repaired or constructed as 
necessary. The width of the existing drain restricts between chainage3750 to 3900. 
This needs to be widened to at least required width of 2m. 

(v)  Ch4250 to 6700: The drain crosses the Delhi Garh road at section 4200-4250. The 
retaining wall has to be constructed for proper inlet into the culvert. The drain has to 
be made pucca and channelized as per the drawing. At Ch5050, the box culvert has 
to be constructed for crossing the road at Rampur village. 

  
114. Details of works proposed. The details of the work to be done for Construction of drain in 

courses where the drain is nonexistent between chainage 1750 to 4200 and Channelization 
and construction of pucca drain from chainage 1750 to chainage 6700 are as follows: 

 
(i) Wooden balli with horizontal PVC strips Barricading is provided on both side of 

drain, where construction is proposed; 
(ii) Cleaning jungle including up rooting of rank, vegetations grass, push, wood trees 

and samplings of girth for the area of the drain near Modi Nagar section and along 
the drain; 

(iii) De-silting of Existing Drain 
(iv) Excavation of Drain for making proper slope correction. 
(v) Transportation of excess earth is proposed with a lead of 5 Km. 
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(vi) Construction of CC retaining wall from section 1700 to 2350. 
(vii) Construction of broken or missing walls in section 3500 to 4250. 
(viii) Construction of masonry retaining wall with cement mortar of 1:6 mix from section 

4250 to 6700 
(ix) Base concrete of 1:4:8 as per drawings. 
(x) PCC flooring with 1:2:4 (M – 20) as per drawings. 
(xi) Provision of 80 mm thick cunett for size as per drawings 
(xii) Cement concrete and BT road cutting is proposed as required. 
(xiii). Reinstatement of CC road. 
(xiv). Weep holes will be provided on both sides of masonry wall at 1 no per Sq m in 

horizontal and vertical both directions. 
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2. Drain No 4 
 
115. The drain on Delhi Garh road flows in 2 directions. The main drain carries storm water of 

the Hapur city to the Drain No 2 at junction of Tirupati Garden Hotel. The detail study 
from chainage 4400 to 6450 has been done. Map 7-3 shows the section considered for 
renovation and rehabilitation. 

  
116. Contributory Area. The contributory area for the different reaches of the drain has been 

demarcated as shown in Map 7-1.  The contributory area has been marked based on the 
contours/Reduced levels of the area and lanes/ drains contributing to the drain.   The area 
of sub-catchment area is as in Table 7-8. 

 

Table 7-8: Catchment area for each chainage of Drain No 4 
Section Chainage Node Catchment Area in ha 
1 Ch4400-4530 1-2' 25.4076 
2 Ch4530-4830 2-3' 33.8189 
4.2   4.2-4.1' 35.4204 
4.2   4.2-4.1' 6.7337 
4.1   4.1-4' 32.8262 
3 Ch4830-5190 3-4' 43.1018 
5.2   5.2-5.1' 3.3260 
5.1   5.1-5.0' 6.2630 
5.3   5.3-5.0' 3.0696 
4 Ch5190-5730 4-5' 8.4811 
5 Ch5730-5880 5-6' 4.3219 
6 Ch5880-6450 6-7' 23.8029 
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117. Time of Concentration. The time of concentration has been calculated based on Kirpich 

Time of Concentration (in minutes) Equations. Table 7-9 shows time of concentration for 
each sub catchment. 

 

Table 7-9: Time of Concentration for each sub catchment of Drain No 4 
Sectio
n 

Chain-age Node Catchme
nt Area 

in ha 

Length for 
Time of 

concentrat
ion (L) in 

m 

Difference 
in RL at 
u/s and 
d/s of 

catchment 
in m 

Slope of 
catchment 

(S) (7/6) 

Time of 
Concentration 

(Tc) 

(1) (2) (3) (4) (5) (6) (7) (8) 
1 4400-4530 1-2' 25.4076 1112 0.215 0.000193 46.489 
2 4530-4830 2-3' 33.8189 1421 1.33 0.000936 30.595 
4.2   4.2-4.1' 35.4204 1206 0.3 0.000249 44.911 
4.2   4.2-4.1' 6.7337 586 0.1 0.000171 29.786 
4.1   4.1-4' 32.8262 1496 0.3 0.000201 57.603 
3 4830-5190 3-4' 43.1018 1565 0.74 0.000473 42.865 
5.2   5.2-5.1' 3.326 255 0.2 0.000784 25 
5.1   5.1-5.0' 6.263 475 0.1 0.000211 25 
5.3   5.3-5.0' 3.0696 211 0.1 0.000474 25 
4 5190-5730 4-5' 8.4811 324 2.09 0.006451 25 
5 5730-5880 5-6' 4.3219 392 2.305 0.00588 25 
6 5880-6450 6-7' 23.8029 751 0.755 0.001005 25 
 
118. In view of economical viability with flood acceptability, minimum time of concentration 

of 25 minutes has been kept.  
 
119. Design intensity of rainfall and coefficient of roughness. The design intensity of rainfall 

and coefficient of roughness is based on the time of concentration. The intensity of rainfall 
is calculated by interpolating values from table7of chapter 6 and coefficient of roughness 
from table 6 of chapter 6. The values as interpolated are in Table 7-10. 

 

Table 7-10: Runoff Coefficient for each sub catchment of Drain No 4 
Section Chainage Node Time of 

Concentration 
(Tc) 

Intensity of 
rainfall (I) 
corresponding 
to Tc 

Runoff 
Coefficient 
(C) 
corresponding 
to Tc 

(1) (2) (3) (4) (5) (6) 
1 Ch4400-4530 1-2' 46.489 20.106 0.534 
2 Ch4530-4830 2-3' 30.595 38.047 0.479 
4.2   4.2-4.1' 44.911 21.070 0.530 
4.2   4.2-4.1' 29.786 39.512 0.475 
4.1   4.1-4' 57.603 14.958 0.562 
3 Ch4830-5190 3-4' 42.865 22.707 0.523 
5.2   5.2-5.1' 25 51 0.452 
5.1   5.1-5.0' 25 51 0.452 
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Section Chainage Node Time of 
Concentration 
(Tc) 

Intensity of 
rainfall (I) 
corresponding 
to Tc 

Runoff 
Coefficient 
(C) 
corresponding 
to Tc 

5.3   5.3-5.0' 25 51 0.452 
4 Ch5190-5730 4-5' 25 51 0.452 
5 Ch5730-5880 5-6' 25 51 0.452 
6 Ch5880-6450 6-7' 25 51 0.452 
 
120. Design Discharge. The discharge calculation is shown in Table 7-11. 
 

Table 7-11: Cumulative Discharge for each chainage of Drain No 4 
Sect
ion 

Chainage Node Catchme
nt Area 
in ha 

Intensity of 
rainfall (i) 
corresponding 
to Tc 

Runoff 
Coefficient (c) 
corresponding 
to Tc 

Discharge 
(Q) 

Cumulative 
Discharge 

(1) (2) (3) (4) (9) (10) (11) (12) 
1 4400-4530 1-2' 25.4076 20.106 0.534 0.758 0.758 
2 4530-4830 2-3' 33.8189 38.047 0.479 1.712 2.471 
4.2   4.2-4.1' 35.4204 21.070 0.530 1.100 1.100 
4.2   4.2-4.1' 6.7337 39.512 0.475 0.351 1.451 
4.1   4.1-4' 32.8262 14.958 0.562 0.767 2.219 
3 4830-5190 3-4' 43.1018 22.707 0.523 1.422 6.113 
5.2   5.2-5.1' 3.326 51 0.452 0.212 0.212 
5.1   5.1-5.0' 6.263 51 0.452 0.401 0.401 
5.3   5.3-5.0' 3.0696 51 0.452 0.196 0.196 
4 5190-5730 4-5' 8.4811 51 0.452 0.543 7.254 
5 5730-5880 5-6' 4.3219 51 0.452 0.276 8.309 
6 5880-6450 6-7' 23.8029 51 0.452 1.524 13.203 
 
121. Existing sections. The sections of existing Drain No. 4 are in given in Table 7-12. These 

needs to be checked for adequacy. As such the sections have been checked at critical 
sections only. As the drain is in both sides of the road, both the sections have been 
indicated. 

Table 7-12: Existing Sections of Drain No 4 
Section Chainage Width (m) Depth (m) 
(1) (2) (3) (4) 
Section 1 4530 0.8 0.6 
  1 0.85 
Section 2 4830 0.8 0.65 
  1.1 1.58 
Section 3 5190 1.3 0.8 
  1 0.8 
Section 4 5730 2 1 
  1.5 1.10 
Section 5 5880 2 1.1 
  1.5 1.01 
Section 6 6540 2.1 1.8 
  2 2.08 
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122. Adequacy of the proposed section. The proposed section has been checked for the 

adequacy of the capacity of the drain to cater the design discharge with calculating 
capacity by Manning’s formula and is in Table 7-13. 
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Table 7-13: Adequacy Check of Sections of Drain No 4 
Section Width 

(m) 
Depth 

(m) 
Coefficient 

of 
Roughness 

(n) 

CS 
Area 

of 
Drain 

(A) 

Perimeter 
of Drain 

(P) 

R=A/P 1 in 
S 

Velocity 
(V) in 
m/sec 

Discharge 
(Cum/Sec) 

Capacity 
(Cum/ 

sec) 

Discharge 
from 

rainfall 
(Cum/ Sec) 

Adequacy 

Section 1 0.8 0.6 0.013 0.48 2 0.240 0.002 1.329 0.638 1.991 0.759 OK 
 1 0.85 0.013 0.85 2.7 0.315 0.002 1.592 1.353    
Section 2 0.8 0.65 0.013 0.52 2.1 0.248 0.002 1.357 0.705 3.994 1.713 OK 
 1.1 1.58 0.013 1.738 4.26 0.408 0.002 1.892 3.289    
Section 3 1.3 0.8 0.013 1.04 2.9 0.359 0.002 1.736 1.806 3.060 1.594 OK 
 1 0.8 0.013 0.8 2.6 0.308 0.002 1.568 1.254    
Section 4 2 1 0.013 2 4 0.500 0.002 2.167 4.334 7.647 7.255 OK 
 1.5 1.1 0.013 1.65 3.7 0.446 0.002 2.008 3.313    
Section 5 2 1.1 0.013 2.2 4.2 0.524 0.002 2.235 4.918 7.889 8.329 OK 
 1.5 1.01 0.013 1.515 3.52 0.430 0.002 1.961 2.971    
Section 6 2.1 1.8 0.013 3.78 5.7 0.663 0.002 2.616 9.889 20.904 13.273 OK 
 2 2.08 0.013 4.16 6.16 0.675 0.002 2.648 11.016    
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123. Technical options. As per the above table, the section appears to be sufficient to take care 
of the design discharge. However, many flood prone areas are adjoining this drain. The 
main reason of flooding as investigated in the field is as follows: 
(i) Carriage of sewer into the drain 
(ii) The drain adjoining Rajkiya 

Krishi Beej Bhandar, Surya 
Vihar Market, AK & 
associates, sonu electric store 
and power house have arch 
culvert which reduces the 
section at particular junction. 
Photo 16 shows the arch 
culvert. This needs to be 
dismantled and replaced with 
the box culvert. 

 
 
(iii) In many stretches the drain section reduces as top bed level reduces due to entry to 

the nearby areas. This is particular at Hapur Nagar palika office gates, Bank of 
Baroda, shivnandan Prasad timber shop. Photos 17 and 18 show the reducing of 
section due to entry to the shops/ property. This can be handled through provision of 
box culvert with ramp for accessing the areas. 

  
(iv) In many sections the side wall has been damaged and needs to be repaired. The 

Photos 19 and 20 shows the damaged wall. 
 
 
 
 
 
 
 
 

Photo 16

Photo 17 Photo 18

Photo 19 Photo 20 
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(v) At Atarpura chouraha, the 

alignment of the drain is through 
back side of the shops and as such 
difficult for operation and 
maintenance. Photo 21 shows the 
drain entering under the shop.  As 
such it is suggested to construct a 
link. 

 
 
 
 
(vi) For preventing the drain from solid waste management a drain covers are proposed 

which may be removed for cleaning purpose. Photos 22 and 23 show the uncovered 
area of the drain. 

 
 
 
vii) The entry of storm water to the drain has been blocked. Photo24 shows the 

blockage into the drain. As such proper entry has to be provided for preventing 
floods on the road. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 21

Photo 22 Photo 23

Photo 24
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124. Details of work proposed. 
 

(i) Dismantling of Arch culverts 
(ii) Provision of Box culverts replacing brick arch culverts 
(iii) Provision of ramp for assess to properties 
(iv) Repair of masonry wall 
(v) Construction of new channel at Aterpura choraha with provision of box culverts 
(vi) Cement concrete and BT road cutting is proposed as required 
(vii) Parapet wall is provided 15 cm above on both side of drain. 
(viii). Inlet slots will be left in road side parapet wall for the entering of run – off into drain 

10 m c/c distance. 
(ix) RCC Slab road crossings are provided as per IRC SP – 13 plate no. 6 wherever road 

crossings come. 
(x) covering of Drain all along the length with pre – cast RCC M – 20 slabs, except in 

the length of road crossings and drain openings which are provided for cleaning of 
drain. 
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8. COST ESTIMATES & CONTRACT PACKAGES 
 

A. Cost Estimates 
 
126. Based on the designs Bill of Quantities (BOQ) for works has been worked. Costs are based 

on “Uttar Pradesh Lok Nirman Vibhag Schedule of Rates for Bulandsahar, Gautam Budh 
Nagar & Ghaziabad districts (enforced from 20 June 2008). For items not in this SOR, the 
rates have been taken from “CPWD Schedule of Rates 2007”.  

 
127. The price contingency at 6% per year has been considered to bring the cost estimates 

applied to current market rate. Additional provision for 5% for DSC+TPI, IEC activities 
1%, Physical contingency 5%, Environmental mitigation, Social intervention 1%, 
Institutional development and capacity building 1% has been considered. 

 
128. The Bill of Quantities along with the quantity sheet for different works under this package 

has been given in Appendix 1. Table 8-1 shows the abstract of cost for the work. 
 

Table 8-1: Abstract of Drainage Work at Hapur 
S. No. Description Cost (Rs) 
1 Civil Works as per BOQ 132,553,247
2 Contingency (14 % of total cost as given below) 
  (i) Design and Supervision consultancy and TPI (3%) 3,976,597
  (ii) IEC activity (1%) 1,325,532
  (iii) Physical Contingency (3%) 3,976,597
  (iv) Environmental mitigation (as per EMP) 11,625,000
  (v) Social Intervention (1%) 1,325,532
  (vi) Institutional Development (1%) 1,325,532
  (vii) Incremental Administration (2%) 2,651,065
  (vii) Total 158,759,102
 

B. Contract Packages 
 
129. The work of channelization, rehabilitation and renovation of Drain No 2 and Drain No 4 

has been identified. As the work is of similar nature, only one package has been 
considered.  

 

Table 8-2: Indicative Contract Package 
S. 
No 

Contract Package Contract 
Package No 

Value Suggested 
Method 

   INR mn US $ mn  
1 Renovation/Remodeling of 

Drain 2 and Drain 4 in Hapur 
HPR-SWD/01 158.76 3.3 NCB 

NCB – National Competitive Bidding 
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S. No Description Cost (Rs)
1 Civil Works as per BOQ 132,553,247                         
2 Contingency

(i) Design and Supervision Consultancy and 
Tender Premium

3% 3,976,597                             

(ii) IEC Activity 1% 1,325,532                             
(iii) Physical Contingency 3% 3,976,597                             
(iv) Environmental Mitigation LS 11,625,000                           
(v) Social Intervention 1% 1,325,532                             
(vi) Insttitutional Development 1% 1,325,532                             
(vii) Incremental Administration 2% 2,651,065                             

Total Project Cost including Contigency 158,759,104                         

Table 1: Hapur Drainage Abstract Estimate 
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S. No. Description of Item Reference Unit Rate (Rs.) Quantity Amount
1 Cleaning jungle including up rooting of rank, vegetations grass, push, wood trees and samplings of girth up 

to 30 cms measured at a height of 1 m above ground level and removal of rubbish up to a distance of 50 m 
out side the periphery of area cleared

4.06 pg 16 Per % Sqm 190.80               270              51,516                  

2 Earth work in cutting or in embankment in ordinary soil excavation to be in the form of regular pits not 
exceeding 0.50 M. in depth and earth work in embankment to be in 20 cm. layers including remming and 
dressing the surface to required levels and slopes and also including 1.50 M. lift and 30 M. lead. The earth 
from cutting to be used in making embankment or to be deposited as spoil banks with-in 30 M. distance as 
directed by the Engineer incharge. Including Royallity.

4.03 Pg 15 Per % cum              4,134.00 17,730         732,958                

Contingency 4.04 pg 16 Per % cum              4,664.00 550              25,652                  

Cartage of earth including loading and unloading upto 5 Km 3.01 Pg 11 Per Cum                   34.98 19,377         677,807                
Erection of barricades consisting of two rows of horizontal wooden ballies 8 cm dia at 45 cm center to 
center and vertical posts of 8 cm x 10 cm size wooden bargas or 10 cm dia ballies 2.10 meter center to 
center 1 meter to 1.25 meter projection above ground level and 0.45 m embedded below ground level, 
securely tightened with superior quality of fine narial rope, inculding supply of  all materials, labour, tools 
& plants etc required for prper completion of work as directed by Engineer in charge including its removal, 
levelling and dressing of the site when done with.

20.32 Pg 56 Per RM                   59.36 5,450           323,512                

6 Cement Concrete with 4 cm gauge approved stone ballast, coarse sand & cement in the proportion of 8:4:1 
including supply of all materials, labour, Tools & plants etc. required for proper completion of the work.

5.08 pg 19 cum              2,650.00 10,675         28,288,750           

7 RCC work with cement, approved coarse sand & 2 cm gauge approved stone grit in proportions of 1:2:4 in 
slabs excluding supply of reinforcement and its bending, but including its fixing and binding the same with 
24 BWGGI binding wire and including necessary centring and shuttering etc. and supply of all materials, 
labour, tools & plants etc required for proper completion of the work including cost of binding wire. The 
rates excludes making of drip course which shall be paid extra.

5.10 pg 19 cum              3,850.00 3,350           12,897,500           

8 Providing and placing in position precast reinforced cement concrete waffle units square or rectangular as 
per design and shape for floors and roofs in 1:1.5:3 (1 Cement:1.5 coarse sand: 3 graded stone aggregate 
10 mm nominal size) including flush or deep ruled pointing at joints in cement mortar 1:2 (1 cement: 2 fine 
sand), making necessary holes of required sizes for carrying through service lines etc., providing steel 
hooks for lifting etc, form work in precasting, handling, hoisting, centering and erection complete for all 
floor levels but excluding the cost of reinforcement

DSR item 
15.36 Pg 94

cum            10,264.14 249              2,555,771             

Table 2: Bill of Quantities (BOQs) for Strengtening of Drain No 2 and 4 in Hapur
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S. No. Description of Item Reference Unit Rate (Rs.) Quantity Amount
9 Extra for laying cement concrete in or under water  and /or liquid mud including cost of pumping or 

bailing out water and removing slush etc: complete
DSR item 
5.31 Pg 93

cum                 202.44 11,220         2,271,377             

10 M-150 Brick work in 1:4 one cement & four fine sand of 1.25 FM mortar in foundation and plinth 
including supply of all materials, labour, Tools & Plants etc required for proper completion of the work.

6.04 pg 21 cum              2,226.00 23,270         51,799,020           

11 MS (tor steel or plain) in Plain work such as RCC or RB work including bending for proper shape and 
including supply of steel & its wastage, bend, hooks and authorised overlapping shall be measured and 
including supply of steel and including cost of binding wire.

10.05 pg 27 per Qtl              5,194.00 4,340           22,541,960           

12 MS or iron work in purlins and rafters including drilling holes and fixing in position and including supply 
of all steel and bolts and nuts, wastage, labour and tools and plant etc required for proper completion of 
work

10.04 pg 27 per Qtl 5,724.00            1,050           6,010,200             

13 Dismantling reinforced cement concrete or reinforced brick work including stacking of materials as 
directed by Engineer in charge within a distance of 60 meter (200 ft).

17.04 pg 46 cum                 275.60 530              146,068                

14 Dismantling of flexible pavement (bituminous courses) by mechanical means and disposal of dismantled 
material up to a lead of 1000 meters as per direction of Engineer in charge.

DSR item 
15.59 Pg 231

cum                 118.94 107              12,727                  

15 Supplying and laying water bound macadam sub base (GSB) with brick aggregate and binding material, 
earth etc including screening,sorting and spreading to tempelate and consolidation with light power road 
roller etc complete including cost of moorum etc.

DSR item 
16.5.1 & 
16.3.10

cum 558.05               45                25,112                  

16 Providing, laying ,spreading and compacting stone aggregate of specified sizes to WBM specifications 
including spreading in uniform thickness, hand picking, rolling with 3 wheeled road/vibratory roller 8-10 
tonne in stages to proper grade and camber, applying and brooming requisite type of screening/binding 
material to fill up interstices of coarse aggregate watering and compacting to the required density. wooden 
or steel rammers and rolling over 3rd and top most layer with power roller of minimum 8 tonnes and 
dressing up, in embankments for roads, flood banks, marginalbanks and guide banks etc lead upto 50 m 
and lift upto 1.5 m as per table 400-7 of MoRT&H specifications for all kinds of soil.

a Hand broken - Grade-I (90-45mm) cum 934.85               22                20,567                  
b Hand broken - Grade-II (63-45mm) cum 961.00               17                16,337                  
c Crusher broken - Grade-III (53-22.4mm) cum 1,003.10            17                17,053                  
17 Providing and applying tack coat using hot straight run bitumen of grade 80/100 including heating the 

bitumen, spraying the bitumen with mechanically operated spray unit fitted on bitumen boiler,cleaning and 
preparing the existing road surface as per MoRT&H specifications on WBM new surface @ 0.75 kg/sqm

DSR item 
16.30

Sqm                   23.90 220              5,258                    

DSR item 
16.4
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S. No. Description of Item Reference Unit Rate (Rs.) Quantity Amount
18 2 cm premix carpet surfacing with 1.8 cum and 0.9 cum of stone chippings of 13.2 mm size and 11.2 mm 

size respectively per 100 sqm and 52 kg and 56 kg of hot bitumen per cum of stone chippings of 13.2 mm 
and 11.2 mm size respectively including a tack coat with hot straight run bitumen including consolidation 
with road roller of 6-9 tonne capacity etc. complete (tack coat to be paid separately) with paving asphalt 
80/100 heated and then mixed with solvent at the rate of 70 gms per kg of asphalt.

DSR item 
16.32.1

Sqm                   81.95 220              18,029                  

19 Providing and laying seal coat over prepared surface of road with bitumen heated in bitumen boiler fitted 
with the spray set spraying using 98 kg of bitumen of grade 80/100 and binding surface with 0.90 cum of 
stone aggregate of 6.7 mm size (passing 11.2 mm sieve and retained on 2.36 mm sieve) per 100 sqm of 
road surface including rolling and finishing with power road roller all complete.

DSR item 
16.41 

Sqm 50.00                 220              11,000                  

20 Laying CC road slab 10 cm (4") thick consisting of 1:2:4 cement, coarse sand & approved 2 cm (3/4") 
gauge stone ballast over prepared sub grade after its rectifications & bringing it to proper camber and 
including supply of all materials, labour and T&P etc spreading the concrete, compacted using plate and 
needle vibrators and finished in continuous operation including provision of joint filler board 20 mm thick 
as per IS 1838 bitumen sealant, curing of concrete slabs for 14 days and water, finishing to lines and grade 
as per drawing and required for proper completion of work finished to required template as directed by 
Engineer in charge but excluding cost of metal required for rectification of the sub metal. As per PWD 
specification

20.39 (b) pg 
58

Sq m              4,664.00 100              466,400                

21 Providing and fixing in position weep holes of A. C. pipes of dia. 100mm of approved quality as per 
MOST specification clause 2706 complete in all respect including filter material as per direction of 
Engineer-in- charge.

Code 2023 
of water 
supply SOR 
for Baghpat, 
bulandsahar, 
gautam 
buddha 
nagar, 
ghaziabad 
and merrut 
distrcits

Rm -                     10,450         -                        

22 Providing and filling in position 12 mm thick bitumen inpregnated fibre board confirming to IS:1838 
including cost of primer, sealing compound in expansion joints

DSR item 
5.28 pg 92

per cm 
depth per 
cm width 
per 100 m

                374.70 9,711           3,638,673             
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S. No. Description of Item Reference Unit Rate (Rs.) Quantity Amount
23 Pumping out water caused by springs, tidal or river seepage, broken water mains or drains, sewage and the 

like with pumping set of following H.P. including P.O.L./ Power consumption etc. complete.
Non SOR per hr 42.00 16200.00 680400.00

24 Earth work in Excavation for  removal of sludge/debris/ solid waste (saturated in water or dry) and 
cleaning of drains and disposal of excavated debris and solid wast i/c all lead and lift as directed by 
Engineer

Non SOR cum 225.00 7750.00 1743750.00

TOTAL 132,553,247         
Note: The price contingency at 6% per year has been considered to bring the cost estimates applied to current market rate. As such 6% contingeny has been done for items from PWD SOR 2007 
and 12% contingency on item from DSR 2008.
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S.No Description Units No's Length Breadth Depth Quantity Say
1 Dismantling of brick work 6             3.00            1.50        0.45        12.15            15.00           

Contingency say 15.00           
2 Excavation 1             90.00          2.00        1.65        297.00          

1             25.00          3.00        1.65        123.75          
420.75          430.00         

Cartage 460.00         
3 Iron work Qtl 200.00        2.00        40.00            50.00           
4 Brick masonary 1             220.00        0.20        1.50        66.00            70.00           
5 Barricading 1             2,300.00     2,300.00      
6 Cement concrete M 10 1             2,300.00     0.30        0.10        69.00            75.00           
7 Cement concrete M 20

  For base 1             2,300.00     2.00        0.01        46.00            
  RCC for ramp 7             5.00            1.50        0.30        15.75            
  RCC for coping 2             2,300.00     0.40        0.01        18.40            
  Covers 3,220.00     2.00        0.15        966.00          
Total 1,046.15       1,050.00      

8 RCC for box culvert 61.20            65.00           
9 Steel for box culvert and ramp 1,338.00       1,340.00      
10 Dismantling of flexible pavement 8             3.00            2.00        0.30        14.40            35.00           
11 CC road 8             3.00            2.00        48.00            120.00         

Table 3: Measurement Sheet for Drain No 4
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S.No Description Units No's Length Breadth Depth Quantity Remarks
m m m m3

1 Site Clearance 100 sqm 1.00    270            Appendix 1
Contingency
0 to 1.5 m 17,300       
1.5 m to 3 m 550          

3 Barricading m 3,150         
CC M 10
Retaining wall
Ch 1750 to 2250 500       1.40      0.10    140            
Ch 2250 to 2600 350       1.40      0.10    98              
Ch 2600 to 2700 100       1.40      0.10    28              
Ch 2700 to 4150 290       1.40      0.10    81              
Ch 4150 to 5000 850       2.10      0.15    536            20% length 

considered
Ch 5000 to 6700 1,700    2.10      0.15    1,071         

1,700    9.00      0.20    3,060         
Base 4,618         Appendix 3
Total 9,631         

10,594       
say cum 10,600       
 CC M20
wall 1,732         Appendix 4
Base
Ch 1750 to 2250 500       1.20      0.01    6                
Ch 2250 to 2600 350       1.50      0.01    5                
Ch 2600 to 2700 100       2.70      0.01    3                
Ch 2700 to 4150 290       5.70      0.01    17              
Ch 4150 to 5000 850       8.00      0.01    68              
Ch 5000 to 6700 1,700    9.00      0.01    153            
cunnet
Ch 1750 to 2700 950       0.90      0.01    9                
Ch 2700 to 4150 290       1.50      0.01    4                
Ch 4150 to 6700 2,550    2.00      0.01    51              
Total 2,048         
contingency 10% 2,253         
say cum 2,300         

6 Box culvert 184            Appendix 5
Reinforcement (1.2 
Qtl/ Cum)

Qtl 2,981         1.2 x (item 
5+Item 6)

say 3,000         
Brick masonary
Ch 4150 to 6700 2,550    0.60      0.50    1,530         

2,550    0.90      0.50    2,295         
2,550    1.35      0.50    3,443         
2,550    1.80      1.50    13,770       

21,038       
contingency 10% 23,141       

cum 23,200       

Table 4: Measurement Sheet for Drain 2 (Choya Nalla)

Appendix 2
2

4

5

7

8
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S.No Description Units No's Length Breadth Depth Quantity Remarks
9 Dismantling of RCC cum 500            LS

Dismantling of 
flexible pavement

     4.00 3           2.00      0.30    7                

     9.00 3           6.00      0.30    49              
     1.00 3           10.00    0.30    9                

65              
contingency 10% 71              
say 72              

11 Flexible pavement As Appendix 8

CC road slab
Sqm 100            

12 Weep holes -             Appendix 6
13 Expansion Joints @ 

45m interval in 
retaining wall

sqm. 9,695         Appendix 7

14 Pumping Rs per hr 42 Appendix 9
15 Cleaning of drain cum 7750 Appendix 10

10

12
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1 Area from Map in Sq m 4,937.00                 (2278+2659)

Chainage Existing width (B) in m  Length (L) in m Area in Sq m (BxL)
3150                                              6.00                        50.00 300.00                           
3200                                              6.00                        50.00 300.00                           
3250                                              6.00                        50.00 300.00                           
3300                                              6.00                        50.00 300.00                           
3350                                              6.00                        50.00 300.00                           
3400                                              6.00                        50.00 300.00                           
3450                                              6.00                        50.00 300.00                           
3500                                              6.00                        50.00 300.00                           
3550                                              3.00                        50.00 150.00                           
3600                                              1.00                        50.00 50.00                             
3650                                              1.76                        50.00 88.00                             
3700                                              2.50                        50.00 125.00                           
3750                                              1.72                        50.00 86.00                             
3800                                              0.39                        50.00 19.50                             
3850                                              1.27                        50.00 63.50                             
3900                                              3.17                        50.00 158.50                           
3950                                              7.58                        50.00 379.00                           
4000                                              6.01                        50.00 300.50                           
4050                                            10.63                        50.00 531.50                           
4100                                              3.37                        50.00 168.50                           
4150                                              3.57                        50.00 178.50                           
4200                                              9.29                        50.00 464.50                           
4250                                            10.07                        50.00 503.50                           
4300                                            10.00                        50.00 500.00                           
4350                                              7.78                        50.00 389.00                           
4400                                              5.57                        50.00 278.50                           
4450                                              3.86                        50.00 193.00                           
4500                                              7.68                        50.00 384.00                           
4550                                              5.42                        50.00 271.00                           
4600                                              7.15                        50.00 357.50                           
4650                                              5.61                        50.00 280.50                           
4700                                              7.67                        50.00 383.50                           
4750                                            10.00                        50.00 500.00                           
4800                                              8.58                        50.00 429.00                           
4850                                            10.81                        50.00 540.50                           
4900                                            10.12                        50.00 506.00                           
4950                                            10.12                        50.00 506.00                           
5000                                              9.76                        50.00 488.00                           
5050                                            10.00                        50.00 500.00                           
5100                                              9.63                        50.00 481.50                           
5150                                              9.90                        50.00 495.00                           

Table 5: Quantity for Jungle Clearance at Modinagar
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Chainage Existing width (B) in m  Length (L) in m Area in Sq m (BxL)
5200                                              8.20                        50.00 410.00                           
5250                                              6.42                        50.00 321.00                           
5300                                              4.89                        50.00 244.50                           
5350                                              7.21                        50.00 360.50                           
5400                                              5.98                        50.00 299.00                           
5450                                              5.82                        50.00 291.00                           
5500                                              7.94                        50.00 397.00                           
5550                                              6.01                        50.00 300.50                           
5600                                              4.95                        50.00 247.50                           
5650                                              6.05                        50.00 302.50                           
5700                                              5.55                        50.00 277.50                           
5750                                              8.03                        50.00 401.50                           
5800                                              5.80                        50.00 290.00                           
5850                                              5.43                        50.00 271.50                           
5900                                              5.35                        50.00 267.50                           
5950                                              7.32                        50.00 366.00                           
6000                                              7.63                        50.00 381.50                           
6050                                              6.22                        50.00 311.00                           
6100                                              4.22                        50.00 211.00                           
6150                                              8.68                        50.00 434.00                           
6200                                              9.48                        50.00 474.00                           
6250                                            11.07                        50.00 553.50                           
6300                                              3.10                        50.00 155.00                           
6350                                              5.06                        50.00 253.00                           
6400                                              6.94                        50.00 347.00                           
6450                                            14.28                        50.00 714.00                           
6500                                              4.95                        50.00 247.50                           
6550                                            10.80                        50.00 540.00                           
6600                                            10.80                        50.00 540.00                           
6650                                            10.80                        50.00 540.00                           
6700                                            10.80                        50.00 540.00                           

24,438.50                      
Add extra 10% for curvature and extra area 2,443.85                        
Total Quantity in Sq m 26,882.35                      
In Percent Sqm 268.82                           
Say 270.00                           
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Chainage Existing Road 
Level/Ground 
Level

Existing Drain 
Level in m (A)

 Length Proposed slope Diff in bed 
level

Proposed 
width

Propsed bed 
level in m (B)

Present 
Depth

Excavatio
n at 

center of 
drain

Excavation at 
edge of drain

Average 
excavation 
depth in m

Excavation for 
wall in cum

Excavation in 
cum

Excavation for  0 
to 1.5m in cum

Excavation 
greater than 1.5m 

in cum

1700                  211.20                 211.20        200.00             2,500.00             0.08          1.50               210.90                -   0.30         0.30               0.30                  1.02                  151.02           151.02                  -                        
1900                  211.10                 210.95          50.00             2,500.00             0.02          1.50               210.75 0.15           0.20         0.35               0.28                  1.19                  35.69             35.69                    -                        
1950                  211.10                 210.93          50.00             2,500.00             0.02          1.50               210.73 0.17           0.20         0.37               0.28                  1.26                  36.76             36.76                    -                        
2000                  211.10                 210.90          50.00             2,500.00             0.02          1.50               210.71 0.20           0.19         0.39               0.29                  1.33                  37.76             37.76                    -                        
2050                  211.00                 210.87          50.00             2,500.00             0.02          1.50               210.69 0.13           0.18         0.31               0.25                  1.05                  31.68             31.68                    -                        
2100                  211.00                 210.85          50.00             2,500.00             0.02          1.50               210.67 0.15         0.18       0.33             0.26                1.12                33.00             33.00                    -                      
2150                  211.00                 210.82          50.00             2,500.00             0.02          1.50               210.65 0.18           0.17         0.35               0.26                  1.19                  33.69             33.69                    -                        
2200                  211.00                 210.80          50.00             2,500.00             0.02          1.50               210.63 0.20           0.17         0.37               0.27                  1.26                  35.01             35.01                    -                        
2250                  211.00                 210.78          50.00             2,500.00             0.02          1.50               210.61 0.22           0.17         0.39               0.28                  1.33                  36.33             36.33                    -                        
2300                  211.00                 210.76          50.00             2,500.00             0.02          1.50               210.59 0.24           0.17         0.41               0.29                  1.39                  37.39             37.39                    -                        
2350                  211.00                 210.85          50.00             2,500.00             0.02          1.50               210.57 0.15           0.28         0.43               0.36                  1.46                  46.02             46.02                    -                        
2400                  211.00                 210.84          50.00             2,500.00             0.02          1.75               210.55 0.16           0.29         0.45               0.37                  1.53                  52.41             52.41                    -                        
2450                  211.00                 210.84          50.00             2,500.00             0.02          2.00               210.53 0.16           0.31         0.47               0.39                  1.60                  60.02             60.02                    -                        
2500                  211.00                 210.83          50.00             2,500.00             0.02          2.00               210.51 0.17           0.32         0.49               0.41                  1.67                  62.72             62.72                    -                        
2550                  211.00                 210.83          50.00             2,500.00             0.02          2.00               210.49 0.17           0.34         0.51               0.42                  1.73                  65.33             65.33                    -                        
2600                  211.10                 210.82          50.00             2,500.00             0.02          2.00               210.47 0.28           0.35         0.63               0.49                  2.14                  75.64             75.64                    -                        
2650                  211.10                 210.82          50.00             2,500.00             0.02          3.20               210.45 0.28           0.37         0.65               0.51                  2.21                  108.89           108.89                  -                        
2700                  211.10                 210.81          50.00             2,500.00             0.02          3.20               210.43 0.29           0.38         0.67               0.53                  2.28                  112.53           112.53                  -                        
2750                  211.10                 210.81          50.00             2,500.00             0.02          6.00               210.41 0.29           0.40         0.69               0.54                  2.35                  192.57           192.57                  -                        
2800                  211.10                 210.81          50.00             2,500.00             0.02          6.30               210.39 0.29           0.42         0.71               0.56                  2.41                  207.73           207.73                  -                        
2850                  211.00                 210.82          50.00             2,500.00             0.02          6.00               210.37 0.18           0.45         0.63               0.54                  2.14                  191.14           191.14                  -                        
2900                  211.00                 210.80          50.00             2,500.00             0.02          6.00               210.35 0.20           0.45         0.65               0.55                  2.21                  194.71           194.71                  -                        
2950                  211.00                 210.82          50.00             2,500.00             0.02          6.00               210.33 0.18           0.49         0.67               0.58                  2.28                  205.80           205.80                  -                        
3000                  210.90                 210.85          50.00             2,500.00             0.02          6.00               210.31 0.05           0.54         0.59               0.56                  2.01                  199.23           199.23                  -                        
3050                  210.90                 210.87          50.00             2,500.00             0.02          6.00               210.29 0.03           0.58         0.61               0.60                  2.07                  210.50           210.50                  -                        
3100                  210.90                 210.90          50.00             2,500.00             0.02          6.00               210.27 0.00           0.63         0.63               0.63                  2.14                  221.77           221.77                  -                        
3150                  210.95                 210.92          50.00             2,500.00             0.02          6.00               210.25 0.03           0.67         0.70               0.68                  2.38                  241.78           241.78                  -                        
3200                  210.95                 210.94          50.00             2,500.00             0.02          6.00               210.23 0.01           0.71         0.72               0.72                  2.45                  253.05           253.05                  -                        
3250                  211.00                 210.97          50.00             2,500.00             0.02          6.00               210.21 0.03           0.76         0.79               0.77                  2.69                  273.24           273.24                  -                        
3300                  211.00                 210.99          50.00             3,000.00             0.02          6.00               210.19 0.01           0.80         0.81               0.80                  2.74                  283.33           283.33                  -                        
3350                  210.80                 210.77          50.00             3,000.00             0.02          6.00               210.18 0.03           0.59         0.62               0.61                  2.12                  215.04           215.04                  -                        
3400                  210.80                 210.55          50.00             3,000.00             0.02          6.00               210.16 0.25           0.39         0.64               0.52                  2.18                  182.43           182.43                  -                        
3450                  210.70                 210.34          50.00             3,000.00             0.02          6.00               210.14 0.36           0.20         0.56               0.38                  1.89                  133.55           133.55                  -                        
4200                  210.90                 210.28          50.00             0.02          9.29               210.28 0.62           -          0.62               0.31                  2.86                  162.61           162.61                  -                        
4250                  210.70                 210.02          50.00             0.02        10.07               209.42 0.68           0.60         1.28               0.94                  5.88                  525.62           525.62                  -                        
4300                  210.50                 209.77          50.00             1,000.00             0.05        10.00               209.37 0.73           0.39         1.13               0.76                  5.41                  423.96           423.96                  -                        
4350                  210.30                 209.65          50.00             1,000.00             0.05          7.78               209.32 0.65           0.33         0.98               0.66                  4.69                  292.24           292.24                  -                        
4400                  210.30                 209.66          50.00             1,000.00             0.05          6.00               209.27 0.64           0.39         1.03               0.71                  4.93                  252.21           252.21                  -                        
4450                  210.40                 209.66          50.00             1,000.00             0.05          6.00               209.22 0.74           0.44         1.18               0.81                  5.65                  288.45           288.45                  -                        
4500                  210.00                 209.50          50.00             1,000.00             0.05          7.68               209.17 0.50           0.33         0.83               0.58                  3.97                  254.61           254.61                  -                        
4550                  209.90                 209.34          50.00             1,000.00             0.05          6.00               209.12 0.56           0.22         0.78               0.50                  3.73                  177.68           177.68                  -                        
4600                  209.90                 209.18          50.00             1,000.00             0.05          7.15               209.07 0.72           0.11         0.83               0.47                  3.97                  194.28           194.28                  -                        
4650                  209.80                 209.14          50.00             1,000.00             0.05          6.00               209.02 0.66           0.12         0.78               0.45                  3.73                  160.53           160.53                  -                        
4700                  209.70                 209.10          50.00             1,000.00             0.05          7.67               208.97 0.60           0.13         0.73               0.43                  3.49                  189.47           189.47                  -                        
4750                  209.70                 209.07          50.00             1,000.00             0.05        10.00               208.92 0.63           0.14         0.78               0.46                  3.73                  257.01           257.01                  -                        
4800                  209.60                 209.03          50.00             1,000.00             0.05          8.58               208.87 0.57           0.16         0.73               0.44                  3.49                  214.97           214.97                  -                        
4850                  209.50                 208.90          50.00             1,000.00             0.05        10.81               208.82 0.60           0.08         0.68               0.38                  3.25                  226.46           226.46                  -                        
4900                  209.40                 208.95          50.00             1,000.00             0.05        10.12               208.77 0.45           0.18         0.63               0.40                  3.01                  227.08           227.08                  -                        

Table 6: Hapur Drainage: Abstract Estimate: Quantity for Excavation
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Chainage Existing Road 
Level/Ground 
Level

Existing Drain 
Level in m (A)

 Length Proposed slope Diff in bed 
level

Proposed 
width

Propsed bed 
level in m (B)

Present 
Depth

Excavatio
n at 

center of 
drain

Excavation at 
edge of drain

Average 
excavation 
depth in m

Excavation for 
wall in cum

Excavation in 
cum

Excavation for  0 
to 1.5m in cum

Excavation 
greater than 1.5m 

in cum

4950                  209.40                 208.92          50.00             1,000.00             0.05        10.12               208.72 0.49           0.19         0.68               0.44                  3.25                  245.39           245.39                  -                        
5000                  209.30                 208.66          50.00             1,000.00             0.05          9.76               208.67 0.64           (0.01)       0.63               0.31                  3.01                  168.45           168.45                  -                        
5050                  209.30                 208.40          50.00             1,000.00             0.05        10.00               208.62 0.90           (0.22)       0.68               0.23                  3.25                  129.48           129.48                  -                        
5100                  209.20                 208.39          50.00             1,000.00             0.05          9.63               208.57 0.81           (0.18)       0.63               0.22                  3.01                  121.80           121.80                  -                        
5150                  209.20                 208.38          50.00             1,000.00             0.05          9.90               208.52 0.82           (0.14)       0.68               0.27                  3.25                  149.31           149.31                  -                        
5200                  209.10                 208.37          50.00             1,000.00             0.05          8.20               208.47 0.73           (0.10)       0.63               0.26                  3.01                  123.76           123.76                  -                        
5250                  209.00                 208.36          50.00             1,000.00             0.05          6.00               208.42 0.64           (0.06)       0.58               0.26                  2.77                  92.72             92.72                    -                        
5300                  209.00                 208.35          50.00             1,000.00             0.05          6.00               208.37 0.65           (0.02)       0.63               0.30                  3.01                  108.54           108.54                  -                        
5350                  209.10                 208.39          50.00             1,000.00             0.05          7.21               208.32 0.71           0.07         0.78               0.42                  3.73                  177.99           177.99                  -                        
5400                  209.10                 208.44          50.00             1,000.00             0.05          6.00               208.27 0.66           0.17         0.83               0.50                  3.97                  178.10           178.10                  -                        
5450                  209.20                 208.49          50.00             1,000.00             0.05          6.00               208.22 0.71           0.26         0.98               0.62                  4.69                  221.87           221.87                  -                        
5500                  209.30                 208.53          50.00             1,000.00             0.05          7.94               208.17 0.77           0.36         1.13               0.74                  5.41                  337.98           337.98                  -                        
5550                  209.00                 208.46          50.00             1,000.00             0.05          6.01               208.12 0.54           0.34         0.88               0.61                  4.21                  217.67           217.67                  -                        
5600                  208.80                 208.44          50.00             1,000.00             0.05          6.00               208.07 0.37           0.36         0.73               0.55                  3.49                  194.42           194.42                  -                        
5650                  208.80                 208.41          50.00             1,000.00             0.05          6.05               208.02 0.39           0.39         0.78               0.58                  3.73                  209.07           209.07                  -                        
5700                  208.80                 208.38          50.00             1,000.00             0.05          6.00               207.97 0.42           0.41         0.83               0.62                  3.97                  220.62           220.62                  -                        
5750                  208.80                 208.36          50.00             1,000.00             0.05          8.03               207.92 0.44           0.43         0.88               0.66                  4.21                  300.40           300.40                  -                        
5800                  208.70                 208.32          50.00             1,000.00             0.05          6.00               207.87 0.38           0.45         0.83               0.64                  3.97                  227.62           227.62                  -                        
5850                  208.70                 208.29          50.00             1,000.00             0.05          6.00               207.82 0.41           0.47         0.88               0.67                  4.21                  239.41           239.41                  -                        
5900                  208.70                 208.25          50.00             1,000.00             0.05          6.00               207.77 0.45           0.48         0.93               0.71                  4.45                  251.20           251.20                  -                        
5950                  208.60                 208.18          50.00             1,000.00             0.05          7.32               207.72 0.42           0.46         0.88               0.67                  4.21                  282.52           282.52                  -                        
6000                  208.50                 208.11          50.00             1,000.00             0.05          7.63               207.67 0.39           0.44         0.83               0.63                  3.97                  277.33           277.33                  -                        
6050                  208.40                 208.03          50.00             1,000.00             0.05          6.22               207.62 0.37           0.41         0.78               0.59                  3.73                  217.81           217.81                  -                        
6100                  208.40                 207.97          50.00             1,000.00             0.05          6.00               207.57 0.43           0.40         0.83               0.61                  3.97                  218.17           218.17                  -                        
6150                  208.30                 207.90          50.00             1,000.00             0.05          8.68               207.52 0.40           0.37         0.78               0.58                  3.73                  282.52           282.52                  -                        
6200                  208.20                 207.83          50.00             1,000.00             0.05          9.48               207.47 0.38           0.35         0.73               0.54                  3.49                  286.72           286.72                  -                        
6250                  208.10                 207.75          50.00             1,000.00             0.05        11.07               207.42 0.35           0.33         0.68               0.50                  3.25                  307.72           307.72                  -                        
6300                  208.00                 207.68          50.00             1,000.00             0.05          6.00               207.37 0.32           0.31         0.63               0.47                  3.01                  167.16           167.16                  -                        
6350                  207.90                 207.61          50.00             1,000.00             0.05          6.00               207.32 0.29           0.29         0.58               0.43                  2.77                  154.32           154.32                  -                        
6400                  207.90                 207.54          50.00             1,000.00             0.05          6.94               207.27 0.36           0.27         0.63               0.45                  3.01                  180.67           180.67                  -                        
6450                  207.90                 207.41          50.00             1,000.00             0.05        14.28               207.22 0.49           0.19         0.68               0.43                  3.25                  335.21           335.21                  -                        
6500                  207.90                 207.29          50.00             1,000.00             0.05          6.00               207.17 0.61           0.12         0.73               0.42                  3.49                  151.02           151.02                  -                        
6550                  207.90                 207.22          50.00             1,000.00             0.05        10.80               207.12 0.68           0.10         0.78               0.44                  3.73                  261.86           261.86                  -                        
6600                  208.10                 207.13          50.00             1,000.00             0.05        10.80               207.07 0.97           0.06         1.03               0.54                  4.93                  325.60           325.60                  -                        
6650                  208.30                 207.04          50.00             1,000.00             0.05        10.80               207.02 1.26           0.02         1.28               0.65                  6.13                  389.63           389.63                  -                        
6700                  208.50                 206.96          50.00             1,000.00             0.05        10.80               206.97 1.54           (0.01)       1.53               0.76                  7.33                  453.67           -                        454                       

Total Excavation 16,162           15,708                  454                       

Increase by 10% 17,279                  499                       
Say 17,300                  550                       
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Chainage Width of Drains Length Depth of M 10 Width of Base 
concrete

Quantity

m m m m m3
1700
1900                       1.50 50.00         0.15                 1.20                      9.00                       
1950                       1.50 50.00         0.15                 1.20                      9.00                       
2000                       1.50 50.00         0.15                 1.20                      9.00                       
2050                       1.50 50.00         0.15                 1.20                      9.00                       
2100                       1.50 50.00         0.15                 1.20                      9.00                       
2150                       1.50 50.00         0.15                 1.20                      9.00                       
2200                       1.50 50.00         0.15                 1.20                      9.00                       
2250                       1.50 50.00         0.15                 1.20                      9.00                       
2300                       1.50 50.00         0.15                 1.20                      9.00                       
2350                       1.50 50.00         0.15                 1.20                      9.00                       
2400                       1.75 50.00         0.15                 1.45                      10.88                     
2450                       2.00 50.00         0.15                 1.70                      12.75                     
2500                       2.00 50.00         0.15                 1.70                      12.75                     
2550                       2.00 50.00         0.15                 1.70                      12.75                     
2600                       2.00 50.00         0.15                 1.70                      12.75                     
2650                       3.20 50.00         0.15                 2.90                      21.75                     
2700                       3.20 50.00         0.15                 2.90                      21.75                     
2750                       6.00 50.00         0.15                 5.70                      42.75                     
2800                       6.30 50.00         0.15                 6.00                      45.00                     
2850                       6.00 50.00         0.15                 5.70                      42.75                     
2900                       6.00 50.00         0.15                 5.70                      42.75                     
2950                       6.00 50.00         0.15                 5.70                      42.75                     
3000                       6.00 50.00         0.15                 5.70                      42.75                     
3050                       6.00 50.00         0.15                 5.70                      42.75                     
3100                       6.00 50.00         0.15                 5.70                      42.75                     
3150                       6.00 50.00         0.15                 5.70                      42.75                     
3200                       6.00 50.00         0.15                 5.70                      42.75                     
3250                       6.00 50.00         0.15                 5.70                      42.75                     
3300                       6.00 50.00         0.15                 5.70                      42.75                     
3350                       6.00 50.00         0.15                 5.70                      42.75                     
3400                       6.00 50.00         0.15                 5.70                      42.75                     
3450                       6.00 50.00         0.15                 5.70                      42.75                     
3500                       6.00 50.00         0.15                 5.70                      42.75                     
3550                       3.00 50.00         0.15                 2.70                      20.25                     
3600                       2.00 50.00         0.15                 1.70                      12.75                     
3650                       2.00 50.00         0.15                 1.70                      12.75                     
3700                       2.50 50.00         0.15                 2.20                      16.50                     
3750                       2.00 50.00         0.15                 1.70                      12.75                     
3800                       2.00 50.00         0.15                 1.70                      12.75                     
3850                       2.00 50.00         0.15                 1.70                      12.75                     
3900                       3.17 50.00         0.15                 2.87                      21.53                     
3950                       7.58 50.00         0.15                 7.28                      54.60                     
4000                       6.01 50.00         0.15                 5.71                      42.83                     
4050                     10.63 50.00         0.15                 10.33                    77.48                     
4100                       3.37 50.00         0.15                 3.07                      23.03                     
4150                       3.57 50.00         0.15                 3.27                      24.53                     

Table 7: Quantity for M 10 Base
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Chainage Width of Drains Length Depth of M 10 Width of Base 
concrete

Quantity

4200                       9.29 50.00         0.15                 8.99                      67.43                     
4250                     10.07 50.00         0.15                 9.57                      71.78                     
4300                     10.00 50.00         0.15                 9.50                      71.25                     
4350                       7.78 50.00         0.15                 7.28                      54.60                     
4400                       6.00 50.00         0.15                 5.50                      41.25                     
4450                       6.00 50.00         0.15                 5.50                      41.25                     
4500                       7.68 50.00         0.15                 7.18                      53.85                     
4550                       6.00 50.00         0.15                 5.50                      41.25                     
4600                       7.15 50.00         0.15                 6.65                      49.88                     
4650                       6.00 50.00         0.15                 5.50                      41.25                     
4700                       7.67 50.00         0.15                 7.17                      53.78                     
4750                     10.00 50.00         0.15                 9.50                      71.25                     
4800                       8.58 50.00         0.15                 8.08                      60.60                     
4850                     10.81 50.00         0.15                 10.31                    77.33                     
4900                     10.12 50.00         0.15                 9.62                      72.15                     
4950                     10.12 50.00         0.15                 9.62                      72.15                     
5000                       9.76 50.00         0.15                 9.26                      69.45                     
5050                     10.00 50.00         0.15                 9.50                      71.25                     
5100                       9.63 50.00         0.15                 9.13                      68.48                     
5150                       9.90 50.00         0.15                 9.40                      70.50                     
5200                       8.20 50.00         0.15                 7.70                      57.75                     
5250                       6.00 50.00         0.15                 5.50                      41.25                     
5300                       6.00 50.00         0.15                 5.50                      41.25                     
5350                       7.21 50.00         0.15                 6.71                      50.33                     
5400                       6.00 50.00         0.15                 5.50                      41.25                     
5450                       6.00 50.00         0.15                 5.50                      41.25                     
5500                       7.94 50.00         0.15                 7.44                      55.80                     
5550                       6.01 50.00         0.15                 5.51                      41.33                     
5600                       6.00 50.00         0.15                 5.50                      41.25                     
5650                       6.05 50.00         0.15                 5.55                      41.63                     
5700                       6.00 50.00         0.15                 5.50                      41.25                     
5750                       8.03 50.00         0.15                 7.53                      56.48                     
5800                       6.00 50.00         0.15                 5.50                      41.25                     
5850                       6.00 50.00         0.15                 5.50                      41.25                     
5900                       6.00 50.00         0.15                 5.50                      41.25                     
5950                       7.32 50.00         0.15                 6.82                      51.15                     
6000                       7.63 50.00         0.15                 7.13                      53.48                     
6050                       6.22 50.00         0.15                 5.72                      42.90                     
6100                       6.00 50.00         0.15                 5.50                      41.25                     
6150                       8.68 50.00         0.15                 8.18                      61.35                     
6200                       9.48 50.00         0.15                 8.98                      67.35                     
6250                     11.07 50.00         0.15                 10.57                    79.28                     
6300                       6.00 50.00         0.15                 5.50                      41.25                     
6350                       6.00 50.00         0.15                 5.50                      41.25                     
6400                       6.94 50.00         0.15                 6.44                      48.30                     
6450                     14.28 50.00         0.15                 13.78                    103.35                   
6500                       6.00 50.00         0.15                 5.50                      41.25                     
6550                     10.80 50.00         0.15                 10.30                    77.25                     
6600                     10.80 50.00         0.15                 10.30                    77.25                     
6650                     10.80 50.00         0.15                 10.30                    77.25                     
6700                     10.80 50.00         1.15                 10.30                    592.25                   
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Chainage Width of Drains Length Depth of M 10 Width of Base 
concrete

Quantity

Total M 10 base 4,617.50                
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Chainage Length of Drain Section Depth of drain (D) 
in m

M 20 wall
2*(0.25*(D+0.9))*L

1700                              200.00                           0.30 120.00                                  
1900                                50.00 0.35                          31.25                                    
1950                                50.00 0.37                          31.75                                    
2000                                50.00 0.39                          32.25                                    
2050                                50.00 0.31                          30.25                                    
2100                                50.00 0.33                          30.75                                    
2150                                50.00 0.35                          31.25                                    
2200                                50.00 0.37                          31.75                                    
2250                                50.00 0.39                          32.25                                    
2300                                50.00 0.41                          32.75                                    
2350                                50.00 0.43                          33.25                                    
2400                                50.00 0.45                          33.75                                    
2450                                50.00 0.47                          34.25                                    
2500                                50.00 0.49                          34.75                                    
2550                                50.00 0.51                          35.25                                    
2600                                50.00 0.63                          38.25                                    
2650                                50.00 0.65                          38.75                                    
2700                                50.00 0.67                          39.25                                    
2750                                50.00 0.69                          39.75                                    
2800                                50.00 0.71                          40.25                                    
2850                                50.00 0.63                          38.25                                    
2900                                50.00 0.65                          38.75                                    
2950                                50.00 0.67                          39.25                                    
3000                                50.00 0.59                          37.25                                    
3050                                50.00 0.61                          37.75                                    
3100                                50.00 0.63                          38.25                                    
3150                                50.00 0.70                          40.00                                    
3200                                50.00 0.72                          40.50                                    
3250                                50.00 0.79                          42.25                                    
3300                                50.00 0.81                          42.67                                    
3350                                50.00 0.62                          38.08                                    
3400                                50.00 0.64                          38.50                                    
3450                                50.00 0.56                          36.42                                    
3500                                50.00 0.57                          36.83                                    
3550                                50.00 0.59                          37.25                                    
3600                                50.00 0.60                          37.50                                    
3650                                50.00 0.69                          39.63                                    
3700                                50.00 0.67                          39.25                                    
3750                                50.00 0.66                          38.90                                    
3800                                50.00 0.64                          38.53                                    
3850                                50.00 0.63                          38.25                                    
3900                                50.00 0.61                          37.78                                    

Table 8: Quantity for M 20 Wall
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Chainage Length of Drain Section Depth of drain (D) 
in m

M 20 wall
2*(0.25*(D+0.9))*L

3950                                50.00 0.60                          37.40                                    
4000                                50.00 0.58                          37.03                                    
4050                                50.00 0.67                          39.15                                    
4100                                50.00 0.65                          38.78                                    
4150                                50.00 0.64                          38.40                                    
4200                                50.00 0.62                          38.03                                    

Total 1,732.35                               
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Section Width Length Height Quantity Reference
2350-2400 2.00          3.00                 1.50 8.10             
2400-2450 2.00          3.00                 1.25 7.65             
2 Contingenc 3.00                 1.25 7.65             
2550-2600 2.00          3.00                 1.00 7.20             
2850-2900 6.00          3.00                 1.00 13.14         
2900-2950 6.00          3.00                 1.00 13.14           
2950-3000 6.00          3.00                 1.00 13.14           
3000-3050 6.00          3.00                 1.50 14.04           
3250-3300 6.00          3.00        2.50        15.84           
3300-3350 6.00          3.00        1.50        14.04           
3350-3400 6.00          3.00        1.50        14.04           
3400-3450 6.00          3.00        1.25        13.59           
3500-3550 6.00          3.00        1.25        13.59           
5000-5050 10.00        3.00        1.40        19.66           (0.3*6.9*2)+((H-0.6)*0.3*2))*w
Total 174.82        
5% contingency 183.56        
Total Quantity 184.00      

(0.3*6.9*2)+((H-0.6)*0.3*2))*w

(0.3*3.6*2)+((H-0.6)*0.3*2))*w

Table 9: Quantity for Box culvert
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S. No Item Quantity
1  Ch 1700 to 3500 and Ch 4150 to 6700
2 Length of drain 4,350.00                                      
3 width 2.00                                             
4 Area 8,700.00                                      
5 No of weep holes (1 per Sqm) 8,700.00                                      
6 Length of each weep hole in m 1.20                                             
7 Total length in m 10,440.00                                    

say 10,450.00                                    

S. No Item Rate
1 Rate of 100 mm AC pipe (per m) As per SOR for 

water supply
11.50                                           

2 Quantity of filler (π/4*D^2)*L 0.01                                             
3 Rate of sand per cum 500.00                                         
4 rate of filler material 3.93                                             
5 Total rate of AC pipe with filler 15.43                                           

Quantity for Weep Holes

Rate analysis for Weep hole

Table 10: Quantification & Rate Analysis for Weep Holes
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Chainage Hieght of Wall Expansion joint
(width of wall in cm) x (height of wall in cm)

1900 0.600                          1,500.000                                                                                    
1950 0.650                          1,625.000                                                                                    
2000 0.700                          1,750.000                                                                                    
2100 0.700                          1,750.000                                                                                    
2150 0.750                          1,875.000                                                                                   
2200 0.800                          2,000.000                                                                                    
2250 0.850                          2,125.000                                                                                    
2300 0.900                          2,250.000                                                                                    
2350 0.950                          2,375.000                                                                                    
2400 1.000                          2,500.000                                                                                    
2450 1.050                          2,625.000                                                                                    
2500 1.100                          2,750.000                                                                                    
2550 1.150                          2,875.000                                                                                    
2600 1.300                          3,250.000                                                                                    
2650 1.350                          3,375.000                                                                                    
2700 1.400                          3,500.000                                                                                    
2750 1.450                          3,625.000                                                                                    
2800 1.500                          3,750.000                                                                                    
2850 1.450                          3,625.000                                                                                    
2900 1.500                          3,750.000                                                                                    
2950 1.550                          3,875.000                                                                                    
3000 1.500                          3,750.000                                                                                    
3050 1.550                          3,875.000                                                                                    
3100 1.600                          4,000.000                                                                                    
3150 1.700                          4,250.000                                                                                    
3200 1.750                          4,375.000                                                                                    
3250 1.850                          4,625.000                                                                                    
3300 1.900                          4,750.000                                                                                    
3350 1.750                          4,375.000                                                                                    
3400 1.800                          4,500.000                                                                                    
3450 1.750                          4,375.000                                                                                    
3500 1.800                          4,500.000                                                                                    
3550 1.850                          4,625.000                                                                                    
3600 1.900                          4,750.000                                                                                    
3650 2.050                          5,125.000                                                                                    
3700 2.100                          5,250.000                                                                                    
3750 2.150                          5,375.000                                                                                    
3800 2.200                          5,500.000                                                                                    
3850 2.250                          5,625.000                                                                                    
3900 2.300                          5,750.000                                                                                    
3950 2.350                          5,875.000                                                                                    
4000 2.400                          6,000.000                                                                                    
4050 2.550                          6,375.000                                                                                    
4100 2.600                          6,500.000                                                                                    
4150 2.650                          6,625.000                                                                                    
4200 2.700                          6,750.000                                                                                    
4250 2.525                          6,312.500                                                                                    

Table 11: Quantity for Expansion Joint
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Chainage Hieght of Wall Expansion joint
(width of wall in cm) x (height of wall in cm)

4300 2.350                          17,580.000                                                                                  
4350 2.175                          17,265.000                                                                                  
4400 2.200                          17,310.000                                                                                  
4450 2.325                          17,535.000                                                                                  
4500 1.950                          16,860.000                                                                                  
4550 1.875                          16,725.000                                                                                  
4600 1.900                          16,770.000                                                                                  
4650 1.825                          16,635.000                                                                                  
4700 1.750                          16,500.000                                                                                  
4750 1.775                          16,545.000                                                                                  
4800 1.700                          16,410.000                                                                                  
4850 1.625                          16,275.000                                                                                  
4900 1.550                          16,140.000                                                                                  
4950 1.575                          16,185.000                                                                                  
5000 1.500                          16,050.000                                                                                  
5050 1.525                          16,095.000                                                                                  
5100 1.450                          15,960.000                                                                                  
5150 1.475                          16,005.000                                                                                  
5200 1.400                          15,870.000                                                                                  
5250 1.325                          15,735.000                                                                                  
5300 1.350                          15,780.000                                                                                  
5350 1.475                          16,005.000                                                                                  
5400 1.500                          16,050.000                                                                                  
5450 1.625                          16,275.000                                                                                  
5500 1.750                          16,500.000                                                                                  
5550 1.475                          16,005.000                                                                                  
5600 1.300                          15,690.000                                                                                  
5650 1.325                          15,735.000                                                                                  
5700 1.350                          15,780.000                                                                                  
5750 1.375                          15,825.000                                                                                  
5800 1.300                          15,690.000                                                                                  
5850 1.325                          15,735.000                                                                                  
5900 1.350                          15,780.000                                                                                  
5950 1.275                          15,645.000                                                                                  
6000 1.200                          15,510.000                                                                                  
6050 1.125                          15,375.000                                                                                  
6100 13,350.000                                                                                  
6150 1.075                          15,285.000                                                                                  
6200 1.000                          15,150.000                                                                                  
6250 0.925                          15,015.000                                                                                  
6300 0.850                          14,880.000                                                                                  
6350 0.775                          14,745.000                                                                                  
6400 0.800                          14,790.000                                                                                  
6450 0.825                          14,835.000                                                                                  
6500 0.850                          14,880.000                                                                                  
6550 0.875                          14,925.000                                                                                  
6600 1.100                          15,330.000                                                                                  
6650 1.325                          15,735.000                                                                                  
6700 1.550                          16,140.000                                                                                  

Total 969,452.500                                                                                
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Chainage Hieght of Wall Expansion joint
(width of wall in cm) x (height of wall in cm)

Total per 100m 9,695.000                                                                                    
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S. No Item unit No Length Breadth Depth Quantity
m m m m3

1 GSB cum 4 3.00        2.00        0.20        4.80           
9 3.00        6.00        0.20        32.40         

2 Contingency 1 3.00        10.00      0.20        6.00           
Total GSB 43.20         
say 45.00         

3 WBM
I cum 4 3.00        2.00        0.10        2.40           

9 3.00        6.00        0.10        16.20         
1 3.00        10.00      0.10        3.00           

21.60         
22.00         

II cum 4 3.00        2.00        0.08        1.80           
9 3.00        6.00        0.08        12.15         
1 3.00        10.00      0.08        2.25           

16.20         
17.00         

III cum 4 3.00        2.00        0.08        1.80           
9 3.00        6.00        0.08        12.15         
1 3.00        10.00      0.08        2.25           

16.20         
17.00         

4 Tack coat/ Premix carpet 
and seal coat

Sqm 4 3.00        2.00        24.00         

9 3.00        6.00        162.00       
1 3.00        10.00      30.00         

216.00       
220.00       

Table 12: Quantity for restoration of road
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S. No Item Unit Quantity
I Quantitity of pumping

1 Number of pumps No                3.00 
2 Hrs of pumping hrs              12.00 
3 Pump Hour / day hr/day              36.00 
4 Days of runnning pump days            450.00 
5 Total Pump Hour hr       16,200.00 

II Rate of Pumping

1

Hire charges of pump set of capacity 
4000 lit/ hr

Rs per day             336.00 As per DSR 2007 Pg 1 
updated to 2009 at 12%

2 For 12 hr use Rs per hrs              28.00 
3 Electricity charges Rs per hrs                4.50 
4 Connection per hr Rs per hrs                0.50 
5 Contingency and contractor profit                8.25 
6 Total rate per hour              41.25 

Say Rs per hrs              42.00 

Table 13: Quantity of Pumping Out of Accumlated Water
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Chainage  Length Proposed width Depth of debris Qty of debris

m m m m3
1700          200.00                    1.50                              -                                     -  
1900            50.00                    1.50                              -                                     -  
1950            50.00                    1.50                              -                                     -  
2000            50.00                    1.50                              -                                     -  
2050            50.00                    1.50                              -                                     -  
2100            50.00                    1.50                              -                                     -  
2150            50.00                    1.50                              -                                     -  
2200            50.00                    1.50                              -                                     -  
2250            50.00                    1.50                              -                                     -  
2300            50.00                    1.50                              -                                     -  
2350            50.00                    1.50                              -                                     -  
2400            50.00                    1.75 0.30                                                     26.25 
2450            50.00                    2.00 0.30                                                     30.00 
2500            50.00                    2.00 0.30                                                     30.00 
2550            50.00                    2.00 0.30                                                     30.00 
2600            50.00                    2.00 0.30                                                     30.00 
2650            50.00                    3.20 0.30                                                     48.00 
2700            50.00                    3.20 0.30                                                     48.00 
2750            50.00                    6.00 0.30                                                     90.00 
2800            50.00                    6.30 0.30                                                     94.50 
2850            50.00                    6.00 0.30                                                     90.00 
2900            50.00                    6.00 0.30                                                     90.00 
2950            50.00                    6.00 0.30                                                     90.00 
3000            50.00                    6.00 0.30                                                     90.00 
3050            50.00                    6.00 0.30                                                     90.00 
3100            50.00                    6.00 0.30                                                     90.00 
3150            50.00                    6.00 0.30                                                     90.00 
3200            50.00                    6.00 0.30                                                     90.00 
3250            50.00                    6.00 0.30                                                     90.00 
3300            50.00                    6.00 0.30                                                     90.00 
3350            50.00                    6.00 0.30                                                     90.00 
3400            50.00                    6.00 0.30                                                     90.00 
3450            50.00                    6.00 0.30                                                     90.00 
4200            50.00                    9.29 0.30                                                   139.35 
4250            50.00                  10.07 0.30                                                   151.05 
4300            50.00                  10.00 0.30                                                   150.00 
4350            50.00                    7.78 0.30                                                   116.70 
4400            50.00                    6.00 0.30                                                     90.00 
4450            50.00                    6.00 0.30                                                     90.00 
4500            50.00                    7.68 0.30                                                   115.20 
4550            50.00                    6.00 0.30                                                     90.00 

Table 14: Qunatity for removal of debris/ sludge
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Chainage  Length Proposed width Depth of debris Qty of debris

m m m m3
4600            50.00                    7.15 0.30                                                   107.25 
4650            50.00                    6.00 0.30                                                     90.00 
4700            50.00                    7.67 0.30                                                   115.05 
4750            50.00                  10.00 0.30                                                   150.00 
4800            50.00                    8.58 0.30                                                   128.70 
4850            50.00                  10.81 0.30                                                   162.15 
4900            50.00                  10.12 0.30                                                   151.80 
4950            50.00                  10.12 0.30                                                   151.80 
5000            50.00                    9.76 0.30                                                   146.40 
5050            50.00                  10.00 0.30                                                   150.00 
5100            50.00                    9.63 0.30                                                   144.45 
5150            50.00                    9.90 0.30                                                   148.50 
5200            50.00                    8.20 0.30                                                   123.00 
5250            50.00                    6.00 0.30                                                     90.00 
5300            50.00                    6.00 0.30                                                     90.00 
5350            50.00                    7.21 0.30                                                   108.15 
5400            50.00                    6.00 0.30                                                     90.00 
5450            50.00                    6.00 0.30                                                     90.00 
5500            50.00                    7.94 0.30                                                   119.10 
5550            50.00                    6.01 0.30                                                     90.15 
5600            50.00                    6.00 0.30                                                     90.00 
5650            50.00                    6.05 0.30                                                     90.75 
5700            50.00                    6.00 0.30                                                     90.00 
5750            50.00                    8.03 0.30                                                   120.45 
5800            50.00                    6.00 0.30                                                     90.00 
5850            50.00                    6.00 0.30                                                     90.00 
5900            50.00                    6.00 0.30                                                     90.00 
5950            50.00                    7.32 0.30                                                   109.80 
6000            50.00                    7.63 0.30                                                   114.45 
6050            50.00                    6.22 0.30                                                     93.30 
6100            50.00                    6.00 0.30                                                     90.00 
6150            50.00                    8.68 0.30                                                   130.20 
6200            50.00                    9.48 0.30                                                   142.20 
6250            50.00                  11.07 0.30                                                   166.05 
6300            50.00                    6.00 0.30                                                     90.00 
6350            50.00                    6.00 0.30                                                     90.00 
6400            50.00                    6.94 0.30                                                   104.10 
6450            50.00                  14.28 0.30                                                   214.20 
6500            50.00                    6.00 0.30                                                     90.00 
6550            50.00                  10.80 0.30                                                   162.00 
6600            50.00                  10.80 0.30                                                   162.00 
6650            50.00                  10.80 0.30                                                   162.00 
6700            50.00                  10.80 0.30                                                   162.00 

Total Excavation for debris 7,729.05                       
Say 7,750.00                       
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