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Hydraulic Data for Contract Package 302

Sr. No. Chainage IR KM Bridge No. Page No
Major Bridges
1 1372/364.451 1372/12-14 176 0001-0004
2 1407/484.357 1407/15-17 211 0005-0008
Minor Bridges
3 1370/919.880 1370/33-35 173 0009-0012
4 1371/364.405 1371/11-13 174 0013-0016
5 1372/000. 1371/31 to 137211 175 0017-0020
6 1373/790.876 1373/25-27 177 0021-0024
7 1375/273.706 1375/7-9 178 0025-0028
8 1376/769,566 1376/25-27 179 0029-0032
9 1378/999.607 1378/0-1 180 0033-0036
10 1380/058.619 1380/1-3 181 0037-0040
1 1382/549.306 1382/17-19 182 0041-0044
12 1382/813.941 1382/25-27 183 0045-0048
13 1383/150.066 1383/5-7 184 0049-0052
14 1384/494.346 1384/19-21 186 0053-0056
15 1385/046,883 1385/0-1 187 0057-0060
16 1385/853,99 1385/27-29 188 0061-0064
17 1385/993.073 1385/33-35 189 0065-0068
18 1387/135.712 1387/5-7 180 0069-0072
19 1102.34 Wair Detour WR 1 0073-0076
20 1764.43 Wair Detour WR 2 0077-0080
21 2036.02 Wair Detour WR3 0081-0084
22 2139.02 Wair Detour VWR 4 0085-0088
23 1392/287.728 1392/9-11 195 0089-0092
24 1392/853.232 1392/29-31 196 0093-0096
25 1393/529.341 1393/17-19 197 0097-0100
26 1394/215.978 1394/7-9 198 0101-0104
27 1396/218.33 1396/5-7 199 0105-0108
28 1396/662.05 1396/19-21 200 0108-0112
29 1396/964.577 1396/29-31 201 0113-0116
30 1397/594.452 1397/17-19 202 0117-0120
31 1398/458.491 1398/11-13 203 0121-0124
32 1398/629.62 1398/19-21 204 0125-0128
33 1399/059.833 1398/35-37 205 0129-0132
34 1400/211.428 1400/7-9 206 0133-0136
35 1400/707.719 1400/23-25 208 0137-0140
36 1401/649.621 1401/18-21 209 0141-0144
37 1405/321.581 1405/9-11 210 0145-0148
38 1408/069.5619 1408/0-1 212 0149-0152
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MAJOR BRIDGES



Estimation of Design Discharge for Major Bridges Using Simplified Equations.

Bridge No. Br. No.176

No. of Spans Width of Span

1 Proposed Bridge Type 4 9.15

2 Topography plain

3 Catchment Area A 2635 Sg.Km
4 Length of Longest Stream L 1015 Km

5 Height Of farthest point 19635 m

6 Height of Point of Interest 193.70 m

7 Height Diff 265 m

8 Nature of Soil Sandy Soil / Sandy Laom/ arid Areas
9 Avg. Bed Level 193.697 m
10 OHF.L. 195.118 m
11 50 years Rainfall for 6.00 Hrs. = 225 mm
12 50 years Rainfall for 1200 Hrs. = 255 mm
13 Area of Cross Section under consideration 4392 SqMm
14 Wetted Perimeter of the Section 4620 R.M.
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Step : 1 Preparation of catchment Area Plan :

The point of interest ( Railway Bridge Site ) was located on the Survey of India toposheet
and catchment boundary was marked using the contours along the ridge line and also
from the spot levels in the plains.A catchment area showing the rivers, contours .

and spot levels was prepared.

Stream slope has been derived from data taken at site on U/S and D/S of river

Computation of Egivalant slope

Sr. No. |[Dist. From/Bed LevellLength  of each  river|Ht.above [[Dg.1,+ Dy Lix[D(i-1)
bridge site (kin) |(m) segmanent (Li) Datum ] +Di]
{Di) {m)
1 2 3 4 5 6 7

1 0.000 193.697 0.00 0.00 0.00 0.00

2.353 2 12.250 196.050 12.25 2.35 2.35 28.82
3
4
5
6
7
8
9
10

12.250
Total 28.82

Equivalent Slope (Se)= ¥ Li x[D{i-1)+Di]/L?

=28.82 /(1225 x 1225 )
=0.19 m/ Km

Calculate td as per Table Mo. 1, Simplified Equations for Various Sub Zones.
( Technical Monogram Noc. 5¢ , Hand Book For Estimation of Design Discharge For Railway Bridges. )
to=0.345 [L{Sqrt s, 1"

by 0.345 x [10.15/Sqrt0.19 | 1012

4= 83 Hrs.
Say 9.00
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d

From Isopluvial maps for Subzone 1 (d )

2250 Cm
2550 Cm

[ 24.00 Jcm

50-year 6 h Point rainfall

50-year 12 h Point rainfall
Therefore

50-year 9 h Point rainfall

il

Design discharge by " Regression equation "
Q = 6214 A 0.701 Se 0.484 RSO ) 0.202

Qs = 6.214 x 26.3570.701 x 0.19"0.484 x24 ~0.202

Qg = CUMIS

Checking for adequacy of Waterway Provided

Discharge = 52.64 CuM/S

Avg. Velovcity calculated using Manning's Formula

Area of cross section of Nalla / River at Bridge site = 43.92
Wetted Perimeter of cross section of Nalla / River at Bridge site = 46.200
"n" for Manning's Formula is assumed =  0.045

"Slope of Bed" for Manning's Formulais = 1000

Area of cross Section
Wetted Perimeter

Hydraulic Mean Depth =

h _ 43.92
Hydraulic Mean Depth = 462
Hydraulic Mean Depth = 0.95

From Manning's Formula we have velocity of flow =

V = ( 1/ n Y(Hvdraulic Mean Depth)?® ( 1/ slope of Bed )2

V = (1/0.045) (0.95) 213 (44 1000 ) /2
Vo= 2222 %097 x0.0318
V= 0.68 m/sec
Avg. Waterway Required = Q
V
= 52.644
0.68
= 77.418 Sgq.m
Proposed Opening = 4x9.15

SgMm



e Height of Water

T Avg. Bed Level

h Min. Formation Required

Avg. Waterway

Total Width

77.418

36.6

212

193.697

BL +

193.70

196.468

Min Vertical Clearance reqd (Para 312(1) IRBM )

Verical Clearance

Discharge in Vericel .
Clearance Reqd. vertical Clearance
Cumecs in mm
0-30 600
31-300 600 - 1200 651
(pro-rata)
301 - 3000 1500
Above 3000 1800
651
k Formation level adopted = 197.768

Provided formation Levelis O.K.

Ht of water

+2.120

+ Vertical
Clearance

+ 0.651



Estimation of Design Discharge for Major Bridges Using Simplified Equations.

Bridge No. Br. No.211

No. of Spans Width of Span

1 Proposed Bridge Type 3 9.15

2 Topography plain

3 Catchment Area A 2840 Sg.Km
4 Length of Longest Stream L 14.00 Km

5 Height Of farthest point 20550 m

6 Height of Point of Interest 20295 m

7 Height Diff 2.55 m

8 Nature of Sail Sandy Soil / Sandy Laom/ arid Areas
9 Avg. Bed Level 20295 m
10 QHF.L. 203450 m
11 50 years Rainfall for .00 Hrs. = 225 mm
12 50 years Rainfall for 1200 Hrs. = 255 mm
13 Area of Cross Section under consideration 3843 SgMm
14 Wetted Perimeter of the Section 3465 R.M.
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Step:1 Preparation of catchment Area Plan :

The point of interest ( Railway Bridge Site ) was located on the Survey of India toposheet
and catchment boundary was marked using the contours along the ridge line and also
from the spot levels in the plains.A catichment area showing the rivers, contours .

and spot levels was prepared.

Stream slope has been derived from data taken at site on U/S and D/S of river

Computation of Egivalant slope

Sr. No. Dist. From|Bed Level|Length of each river(Ht.above |[D;i.q)+ D Lix[D(i-1)
bridge site (km) |(in) segmanent (Li) Datum ] +Di]
(Di) (m)
1 2 3 4 5 6 7

1 0.000 202.949 0.00 0.00 0.00 0.00

2.551 2 12.250 205.500 12.25 2.55 2.55 31.25
3
4
5
6
74
8
9
10

12.250
Total 31.25

Equivalent Slope (Se)= Y Li x[D{i-1)+Di]/L?

=31.25 /(1225 x 12.25 )
=0.21 m/ Km

Calrulate td as per Teble No. 1, Simplified Equations for Various Sub Zones.
( Technical Morogram . 56 , Hand Book For Estimation of Design Discharge For Railway Bridges. )

ty=0.345[L/SqrtS,.]""?

tq

0.345 x [14/Sqrt 0.21 ] 1012

4= 1103 Hrs.
Say 12.00




d

From Isopiuvial maps for Subzone 1 (d)

2250 Cm
2650 Cm

50-year 6 h Point rainfali
50-year 12 h Paint rainfall
Therefore

. 50-year 12 h Pointrainfall = | 25.50 |Cm

Design discharge by " Regression equation "

Q - 5214 A 0.701 Se 0.484 RSO ] 0.202

Qso = 6.214 x 28.4"0.701 x 0.2120.484 x25.5"0.202

Qg= 58.41 |CuM/S

Checking for adequacy of Waterway Provided
Discharge = 58 .41 CuM /S

Avg. Velovcity calculated using Manning's Formula

Area of cross section of Nalla / River at Bridge site =  38.43
Wetted Perimeter of cross section of Nalla/ River at Bridge site = 34.650
"n" for Manning's Formula is assumed =  0.045

"Slope of Bed" for Manning's Formulais = 1000

Area of cross Section
Wetted Perimeter

Hydraulic Mean Depth =

; 38.43
H = o MM BAE
ydraulic Mean Depth 34 65
Hydraulic Mean Depth = 1.44

From Manning's Formula we have velocity of flow =

V = ( 1/ n {Hvdraulic Mean Depthy?* { 1/ slope of Bed )"

V = (1/0.045) (1.0 3 R ) 1000 ) 12
V= 2222 x1.07 x0.0316
Vo= 0.75 m/ sec
Avg. Waterway Required = Q
Vv
= 58.406
0.75
= 77.875 Sg.m
Proposed Opening = 3x9.15

SgM
M



e Height of Water = Avg. Waterway
Total Width

= 77.875
27.45

f Avg. Bed Level = 202.949

+ Vertical

h Min. Formation Required B.L + Ht of water
Clearance

= 202.95 +2.840 + 0.664

= 206.453

Min Vertical Clearance reqd (Para 312(1) IRBM )

Verical Clearance

Discharge in eidin) ;
Clearance Reqd. vertical Clearance
Cumecs )
in mm
0-30 600
31-300 600-1200 664
(pro-rata)
301 -3000 1500
Above 3000 1800
664
k Formation level adopted = 206.985

Provided formation Level is O.K.



MINOR BRIDGES
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 173

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11

Nature of Soil

Avg. Bed Level

Observed HFL

0.0571 Sq Km
0.300 Km

197.921 M

194.721 M

3.200 M

Sandy Soil / Sandy Laom.....

194721 M

195.450 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
jim 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0.249(RxF)*0.2
b Alluvium/silty/coastal area C=0332(RxF)*0.2

Red soii /Clayey loam/ gray or brown alluvium/ cultivated

= A

e plains / tall crop / wooded areas C=0415RxF)"02
d Black Cotton/ clayey sql!hghtly covered/ lightly wooded/Plain C = 0.456(R x F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)"0.2

Where

R = 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

- from table below
Duration of Rainfall
Catchment Area in Sg. Km. < 30 Min 30 to 60 60 To 100
Min Min

<2.58q. Km 0.72 0.81 0.88

251050 Sq.Km 0.71 0.8 0.87

5t012.0 S¢. Km 07 0.79 0.86

13.0 to 2£.C 5g. Kkm 0.68 0.78 0.85

Note:- Rainfall Duration shall be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

e [LP/H] o8

) [03x03x0.3/3.200] 05
= 0.1926 hr.

= 0.1926 hr. x 60

= 11.5530 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1213 From Fig. 4 of RBF - 16
b  1hRatio= = 0.34 From Fig. 4 of RBF - 16
c Coefficient K = tc h Ratio
1h Ratio
= 0.1213
0.34

= 0.3567
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x0.34

= 102.00 mm
i R-50 (tc) = KxR-50 (1)

= 0.3567 x102.00

= 36.3825 mm

n

iv  Int. of rainfall (1)

R-50 (tc)

tc

= 36.38
0.1926

= 188.9508 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x Cxlx A
= x 0.278 x 0.8511 x 188.9508 x 0.0571.

= 2.5528 cum/sec

5 iy s A
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5 Checking for adequacy of Waterway Provided

a Discharge = 2.5528 cum/sec
¢ Avg. Waterway Required = Q
vV
= 2.5528
175
= 1.4587 Sq.m
d Proposed Opening = 1 2 1.2
e Height of Water = Avg. Waterway
Total Width
= 1.4587
2
= 0.7290 m
f Avg. Bed Level = 194.721
h Min. Formation Required BL + Ht of water  + free Board
= 194.7210 +0.7260  +0.8210
= 166.2710
k Formation level adopted = 196.2710

Provided formation Level is O.K.



Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 174

Topography

Catchment Area 0.0882 Sg Km
Length of Longest Stream 0.350 Km

Height Of farthest point 197.558 M

Height of Point of Interest 194,658 M

Height Diff of 10 & 11 2.900 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 194.658 M

Observed HFL 195.744 M
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1

Using Improved Rational Formula

Q-50 = 0278 xCxIxA

Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Ceefficient

- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Cafchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red seil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered! lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R = 50 Year 24 hour point rainfall ( cm)

from table below

Duration of Rainfall

Catchment Area in Sg. Km. < 30 Min 30 to 60
Min
<2.58g. Km 0.72 0.81
25t05.0 Sq. Km 0.71 0.8
510 13.0 Sa. Km 0.7 0.79
12.0to 2£.0 3g. Km 0.68 0.78

Note:- Rairfall Duration shall be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc = |- L3 /H ] 0.345

60 To 100

Min

0.88
0.87
0.86
0.85

Formula for C
C=0249RxF)*0.2

C=0332(RxF)*0.2

C=0415(RxF)"0.2

C=0456(R xF)* 0.2

C=0498RxF)"~0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

= [0.35x0.35x 0.35/2.900] %3

= 0.2337 hr.
= 0.2337 hr. x 60

= 14.0196 Min



Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tchRatio = 0.1418 From Fig. 4 of RBF - 16
b 1hRatio= = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1418
0.34

= 0.4171
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.4171 x102.00

= 42.5489 mm

R-50 (tc)

tc

iv  Int. of rainfall (1)
= 42.55
0.2337
= 182.0980 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxIxA
= x 0.278 x 0.8511 x 182.0980 x 0.0882

= 3.8001 cum/sec
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5 Checking for adequacy of Waterway Provided
a Discharge = 3.8001 cum/sec

¢ Avg. Waterway Required = Q
vV

= 3.8001
1.75

= 2.1715 Sg.m
d Proposed Opening = 1 2 1.2

e Height of Water = Avg. Waterway
Total Width

= 2.1715
2

= 1.0860 m

f Avg. Bed Level = 194.658

h  Min. Formation Required B.L + Ht of water  + free Board
= 194.6580 +1.0860 +1.0780
= 196.8220

k Formation level adopted = 196.8220

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 175

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11
Nature of Soil

Avg. Bed Level

Observed HFL

-
By,

0.5225 Sq Km
1.375 Km
197.539 M
194.689 M

2.850 M

Sandy Soil / Sandy Laom.....

194.689 M

195.965 M

s
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1

Using Improved Rational Formula
Q-50 = 0.278xCxlIxA
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilflightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R = 50 Year 24 hour point rainfall ( cm)

from table below

Duration of Rainfall

Catchment Area in Sq. Km. < 30 Min 30to 60
Min
<255g. Km 0.72 0.81
25t 50 Sq. Km 0.71 0.8
10130 9. Km 0.7 0.79
13.0tc 254 Sqg. Km 0.68 0.78

Note:- Rainfall Duration shall be equal to the caculated tc for the cacthment

60 To 100

Min

0.88
0.87
0.86
0.85

for estimating the time of concentration(tc) as per bhatnagar formula

tc [LS,,H] 0345

_ 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249(RxF)*0.2

C=0332(RxF)*0.2

C=0415R xF) % 0.2

C=0456(RxF)"0.2

C=0498(RxF)*0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

= [1.375x1.375% 1.375/2.850] 03¢

= 0.9688 hr.

= 0.9688 hr. x 60

= 58.1264 Min

10
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.81
C=0249x{RxF) 02
= 0.8922

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.3338 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.3338
0.34

= 0.9816
d
I R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.8816 x102.00

= 100.1264 mm

R-50 (tc)

tc

iv. Int. of rainfall (1)
= 100.13
0.9688
= 103.3539 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278xCxlxA
= x 0.278 x 0.8922 x 103.3539 x 0.5225

= 13.3937 cum/sec

1
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5 Checking for adequacy of Waterway Provided

a Discharge

¢ Avg. Waterway Required

d Proposed Opening

e Height of Water

f Avg. Bed Level

h  Min. Formation Required

k Formation level adopted

Provided formation Level is O.K.

13.3937 cum/sec

Q
\%

13.3937
1.75

7.6535 Sq.m
1 6 2

Avg. Waterway

Total Width

7.6535

6
1.2760 m
194.689

BL +

Ht of water + free Board

194 6890 +1.2760 +1.4740
197.4390

197.4390

12



Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 177

Topography

Catchment Area 0.0926 Sg Km
Length of Longest Stream 0.410 Km

Height Of farthest point 197.298 M

Height of Point of Interest 194.508 M

Height Diff of 10 & 11 2790 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 194.508 M

Observed HFL 196.321 M

13



1 Using Improved Rational Formula

Q-50 =0278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
= 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2  Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*0.2
b Alluvium/silty/coastal area C=0332(RxF)*0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A

¢ plains / tall crop / wooded areas G= OA13(R XF) D2

Black Cotton/ clayey soilllightly covered/ lightly wooded/Plain _ i
g & Barren / sub mountaine & plateau R Bobmi ™ b
e Hilly soil / plateau/barren C=0498(RxF)*0.2

Where

R = 50 Year 24 hour point rainfall ( cm)

E= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sgq. Km. < 30 Min 30 to B0 60 To 100
Min Min

<258g. Km 0.72 0.81 0.88

2.5t05.0 Sg. Km 0.71 0.8 0.87

5t 1230 Sg. Km 0.7 0.79 0.86

12.0 10 25.0 8Sq. Km 0.68 0.78 0.85

Note:- Rainfa!l Curaticn shall be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [ L3 IH| 0.345
= [0.41x041x041/2790] 0

= 0.2789 hr.
= 0.2789 hr. x 60

= 16.7359 Min

14
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x (RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ",

3 Calculation of Intensity of Rainfall ( |}

a tch Ratio = 0.1616 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1616
0.34

= 0.4752
d
|  R-50(24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50 (1)

= 0.4752 x102.00

= 48.4718 mm

R-50 (tc)

tc

n

iv  Int. of rainfall (I)
= 48.47
0.2789
= 173.7766 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x CxIx A
= x 0.278 x 0.8511 x 173.7766 x 0.0926

= 3.8074 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 3.8074 cum/sec
¢ Avg. Waterway Required = Q
Y
= 3.8074
1.75
= 24757 Sq.m
d Proposed Opening = 1 1.2 2
e Height of Water = Avg. Waterway
Total Width
= 21757
1.2
= 1.8130 m
f Avg. Bed Level = 194.508
h  Min. Formation Required BL + Ht of water  + free Board
= 194.5080 +1.8130 +1.4060
= 197.7270
k Formation level adopted = 197.7270

Provided formation Level is 0.K.

16



Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 178

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11
Nature of Soil

Avg. Bed Level

Observed HFL

0.0914 Sg Km
0.545 Km

197.823 M

195.523 M
2300 M

Sandy Soil / Sandy Laom.....

196523 M

196.450 M

17
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1

Using Improved Rational Formula

Q-50 =0.278xCxIxA

Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

e 0 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom!/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cuitivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered! lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Formula for C
C=0249(RxF)" 0.2

C=0332(RxF)"02

C=0415(RxF)*02

C=0455(R xF)*0.2

C=0498(R xF)*0.2

Where
R= 50 Year 24 hour point rainfall cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below

Duration of Rainfall

Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min
<2.58qg. Km 0.72 0.81 0.88
2.5t 5.0 Sg. Km 0.71 0.8 0.87
510 13.0 Sq. Km 0.7 0.79 0.86
12.0t025.0 Sg. Km 0.68 0.78 0.85
Note:- Rainfall Curation shal! be equal to tha caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

w© = [LP/H] 0%

= [0.545 x 0.545 x 0.545 / 2.300 ] %34

= 0.4003 hr.

= 0.4003 hr. x 80

= 24.0174 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ™.

3 Calculation of Intensity of Rainfall (1)

a tchRatio = 0.2001 From Fig. 4 of RBF - 16
b  1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.2001
0.34

= 0.5885
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.5885 x102.00

= 60.0261 mm

R-50 (tc)

tc

iv Int. of rainfall (I)
= 60.03
0.4003
= 149.9567 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x CxIx A
= x 0.278 x 0.8511 x 149.9567 x 0.0914

= 3.2429 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge

¢ Avg. Waterway Required

d Proposed Opening

e Height of Water

f Avg. Bed Level

h  Min. Formation Required

k Formation level adopted

Provided formation Level is O.K.

3.2429 cum/sec

Q
\'

3.2429

1.75
1.8531 Sg.m
1 2 2

Avg. Waterway

Total Width

1.8531

2

09270 m

195.523

BL + Ht of water + free Board

195.5230 +0.9270  +1.4480

197.8980

197.8980

20
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 179

Topography

Catchment Area 0.0542 Sq Km
Length of Longest Stream 0.450 Km

Height Of farthest point 198.829 M

Height of Point of Interest 196.079 M

Height Diff of 10 & 11 2750 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 196.079 M

Observed HFL 196.694 M
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1

Using Improved Rational Formula
Q-50 =0278xCxIxA
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray cr brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R = 50 Year 24 hour point rainfall ( cm)

from table below

Duration of Rainfall
60 To 100

Catchment Area in Sq. Km. < 30 Min 30 to 60
Min
<25 8q. Km 0.72 0.81
251050 Sg. Km 0.71 0.8
5to0 13.0 Sc. Km 0.7 0.79
13.0 to 25.0 S4. Km 0.68 0.78

Min

0.88
0.87
0.86
0.85
Mote:- Rainfa!! Duration shall be equa! to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

te = i L3/ H ] 0845

_ 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249(RxF)"0.2

C=0332RxF)"0.2

C=0415(RxF)"0.2

C=0456(R xF)"0.2

C=0498R x F) » 0.2

Areal Reduction factor depending upeon catchment Area & duration rainfall

= [0.45x 0.45x0.45/2750] 034

= 0.3087 hr.

= 0.3087 hr. x 60

= 18.5207 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculationis " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a ic h Ratio = 0.1726 From Fig. 4 of RBF - 16
b  1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1726
0.34

= 0.5077
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.5077 x102.00

= 51.7810 mm

iv  Int. of rainfall (1)

R-50 (tc)

tc

= 51.78
0.3087

= 167.7511 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxlxA
= x 0.278 x 0.8511 x 187.7511 x 0.0542

= 2.1512 cum/sec

23

® e gg'?'.‘
O -



5 Checking for adequacy of Waterway Provided

a Discharge = 2.1512 cum/sec
¢ Avg. Waterway Required = Q
Vv
= 2.1512
1.75
= 1.2293 Sg.m
d Proposed Opening = 1 2 1.2
e Height of Water = Avg. Waterway
Total Width
= 1.2293
2
= 06150 m
f Avg. Bed Level = 196.079
h Min. Formation Required BL + Ht of water  + free Board
= 196.0790 +0.6150  +1.1160
= 197.8100
k Formation level adopted = 197.8100

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 180

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11

Nature of Soil

Avg. Bed Level

Observed HFL

003

0.0390 Sq Km
0.380 Km
200.153 M
197.063 M

3.080 M

Sandy Soil / Sandy Laom... ..

197.063 M

197.856 M
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Using Improved Rational Formula

Q-50 =0278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

Run off coefficient

Description of the catchment Formula for C
Sandy Scil / Sandy Laom/ arid Areas C=0249RxF)*0.2
Alluvium/silty/coastal area C=0332(RxF)*0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A
plains / tall crop / wooded areas C=0A1RtE) 02

Black Cotton/ clayey soilflightly covered/ lightly wooded/Plain

= A
& Barren / sub mountaine & plateau C=0456(RxF)"02

Hilly soil / plateau/barren C=0498(RxF)"0.2
Where
R = 50 Year 24 hour point rainfall ( cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min
< 2.5 8qg. Km 0.72 0.81 0.88
25t05.0 Sq. Km 0.71 0.8 0.87
510 13.0 Sg. Km 0.7 0.79 0.86
13.0to 25.2 Sg. Km 0.68 0.78 0.85

Note:- Rainial! Duration shall be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [L3/H] 03
= [0.38x0.38x0.38/3.090] %3

= 0.2489 hr.
= 0.2489 hr. x 60

= 14.9345 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R - 300.00 mm
F = 0.72
C=0249 x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall (1)

a tch Ralio = 0.1495 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1495
0.34

= 0.4396
d
I R-50 (24) = 300.00 mm
i  R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50 (1)

= 0.4396 x102.00

= 44.8363 mm

R-50 (tc)

tc

iv  Int. of rainfall (1)
= 44.84
0.2489
= 180.1314 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278xCxlxA
= x 0.278 x 0.8511 x 180.1314 x 0.0390

= 1.6622 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 1.6622 cum/sec
c Avg. Waterway Required = Q
A"
= 1.6622
1.75
= 0.9498 Sq.m
d Proposed Opening = 1 1.2 1.2
e Height of Water = Avg. Waterway
' Total Width
= 0.9498
1.2
= 07920 m
f Avg. Bed Level = 197.063
h  Min. Formation Required BL + Htof water  + free Board
= 197.0630 +0.7920  +0.7580
= 198.6130
k Formation level adopted = 198.6130

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 181

Topography

Catchment Area "~ 0.1567 Sq Km
Length of Longest Stream 0.500 Km

Height Of farthest point 199.192 M

Height of Point of Interest 196.792 M

Height Diff of 10 & 11 2400 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 196.792 M

Observed HFL 198.450 M
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1

Using Improved Rational Formula

Q-50 = 0278 xCxIxA

Where

Q-50
c

50 Years Design Flood Discharge
Runoff Coefficient

a = Catchment Area

Run off coefficient

Description of the catchment Formula for C
Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*02
Alluvium/silty/coastai area C=0332(RxF)*0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren C=0498RxF)"02
Where
R= 50 Year 24 hour point rainfall ( cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall
Catchment Area in Sg. Km. < 30 Min 30 to 60 60 To 100
Min Min
< 2.58g. Km 072 0.81 0.88
2.5tc 5.0 Sg. Km 0. 0.8 0.87
510 13.0 Sq. Km 0.7 0.79 0.86
13.0 to 25.0 Sq. Km 0.68 0.78 0.85

Ncte:- Rzinfall Duration shall be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

[[_31' Hi 0.345

n

tc
= [0.5x05x0.5/2400] 03
= 0.3608 hr.

= 0.3608 hr. x 60

= 21.6477 Min

30
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x (RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ™.

3 Calculation of Intensity of Rainfall (1)

a tchRatio = 0.1882 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1882
034

= 0.5536
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50 (1)

= 0.5536 x102.00

= 56.4716 mm

R-50 (tc)

tc

n

iv  Int. of rainfall (1)

= 56.47
0.3608
= 156.5197 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278xCxIxA

= x 0.278 x 0.8511 x 156.5197 x 0.1567

= 5.8031 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 5.8031 cum/sec
¢ Avg. Waterway Required = Q
\"
= 5.8031
1.75
= 3.3161 Sgq.m
d Proposed Opening = 1 2 2
e Height of Water = Avg. Waterway
Total Width
= 3.3161
2
= 1.6580 m
f Avg. Bed Level = 196.792
h  Min. Formation Required BL + Ht of water  + free Board
= 196.7920 +1.65680 +0.7760
= 199.2260
k Formation level adopted = 199.2260

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 182

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11

Nature of Saoll

Avg. Bed Level

Observed HFL

in

0.0376 Sg Km
0.400 Km
201.508 M
198.908 M
2.600 M

Sandy Soil / Sandy Laom.....

198.908 M

199.350 M
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1

Using Improved Rational Formula
Q-50 =0278xCxIxA
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered! lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R= 50 Year 24 hour point rainfall ( cm)

F=

from table below

Duration of Rainfall

Catchment Areain Sq. Km. <30 Min 30 to B0
Min
<25 3g. Km 0.72 0.81
25105.0 8g. Km 0.71 0.8
51to0 13.0 Sq. Km 07 0.79
13.0t0 25.0 Sg. Km 0.68 0.78

Nciz:- Rainfall Duration shall be equai to the caculated tc for the cacthment

60 To 100

Min

0.88
0.87
0.86
0.85

for estimating the time of concentration(tc) as per bhatnagar formula

tc [LBIH]OM“B

_ 50 Years Rainfall Intensity lasting for tc hour duration where t¢ = time of concentration

Formula for C
C=0249(RxF)"0.2

C=0332(RxF)"02

C=0415RxF)*0.2

C=0456(RxF)"02

C=0498RxF) 02

Areal Reduction factor depending upon catchment Area & duration rainfall

= [04x0.4x04/2600] %3

= 0.2786 hr.
= 0.2786 hr. x 60

= 16.7154 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x (RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1614 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1614
0.34

= 0.4748
d
| R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50 (1)

= 0.4748 x102.00

= 48.4309 mm

R-50 (tc)

tc

iv  Int. of rainfall {I)
= 48.43
0.2786
= 173.8426 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x C xIx A
= x 0.278 x 0.8511 x 173.8426 x 0.0376

= 1.5466 cum/sec
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5§ Checking for adequacy of Waterway Provided
a Discharge = 1.5466 cum/sec

¢ Avg. Waterway Required = Q
V

= 1.5466
1.75

= 0.8838 Sq.m
d Proposed Opening = 1 2 1.2

e Height of Water = Avg. Waterway
- Total Width

= 0.8838
2

= 0.4420 m

f Avg. Bed Level = 198.908

h  Min, Formation Required BL + Ht of water  + free Board
= 198.9080 +0.4420  +1.1080
= 200.4580

k Formation level adopted = 200.4580

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 183

Topography

Catchment Area 0.0418 Sg Km
Length of Longest Stream 0.425 Km

Height Of farthest point 201.450 M

Height of Point of Interest 198.950 M

Height Diff of 10 & 11 2.500 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 198.950 M

Observed HFL 198.750 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
[ = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*0.2
b Alluvium/silty/coastal area C=0332RxF)"0.2

Red soil /Clayey loam/ giay or brown alluvium/ cultivated

; =0 F})*~0.2

¢ plains / tall crop / wooded areas FERSIRIRER R
d Black Cotton/ clayey sc_)n.fllghtly covered/ lightly wooded/Plain C = 0.456(R x F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)"02

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

<2.58q. Km 0.72 0.81 0.88

251050 Sg. Km 0.71 0.8 0.87

510 13.0 Sq. Km 0.7 0.79 0.86

13.0to 25.0 Sg. Km 0.68 0.78 0.85

Mote:- Rainfall Duration shall be squal to the caculated tc for the cacthment

for estimating the time of concentration(ic as per bhatnagar formula

I

te [ L3 ', H ] 0 345
= [0.425 x 0.425 x 0.425/2.500] %34

= 0.3007 hr.
= 0.3007 hr. x 60

= 18.0403 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ™.

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1702 From Fig. 4 of RBF - 16
b  1hRatio= = 0.34 From Fig. 4 of RBF - 16
¢ . Coefficient K = tc h Ratio
1h Ratio
= 0.1702
0.34

= 0.5006
d
| R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.5006 x102.00

= 51.0605 mm

iv  Int. of rainfall (1)

R-50 (tc)

tc

= 51.06
0.3007

= 169.8212 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxIxA
= x 0.278 x 0.8511 x 169.8212 x 0.0418

= 1.6796 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 1.6796 cum/sec
¢ Avg. Waterway Required = Q
v
= 1.6796
1.75
= 0.9598 Sq.m
d Proposed Opening = 1 1.2
e Height of Water = Avg. Waterway
Total Width
= 0.9598
1.2
= 0.8000 m
f Avg. Bed Level = 198.950
h  Min. Formation Required BL + Ht of water
= 198.9500 +0.8000
= 200.5780
k Formation level adopted = 200.5780

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 184

Topography

Catchment Area 0.06%89 Sgq Km
Length of Longest Stream 0.610 Km

Height Of farthest point 201.845 M

Height of Point of Interest 198.745 M

Height Diff of 10 & 11 3.100 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 198.745 M

Observed HFL 199.450 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*0.2
b Alluviun/siity/coastal area C=0332(RxF)"*0.2

Red soil /Clayey loan/ gray or brown alluvium/ cultivated

= A
plains / tall crop / wooded areas C=0415RxF)"0.2
d Black Cotton/ clayey sqil/lightly covered! lightly wooded/Plain C = 0.456(R x F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498(RxF)*0.2

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

- from table below
Duration of Rainfall
Catchment Area in Sq. Km. <30 Min 30 to 60 60 To 100
Min Min

<2.585g. Km 0.72 0.81 0.88

251050 Sg. Km 0.71 0.8 0.87

510 13.0 Sq. Km 0.7 0.79 0.86

13.0to0 25.0 8q. Km 0.68 0.78 0.85

Note:- Rainfall Duraticn shall ¢ equal to the caculated tc for the cacthment

for estimating the time of concentration(ic) as per bhatnagar formula

1}

w© [ L3/ H i 0345

= [0.61x0.61x0.61/3.100] 3
= 0.4058 hr.

= 0.4058 hr. x 60

= 24.3471 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.2017 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
c Coefficient K = tc h Ratio
1h Ratio
= 0.2017
0.34

= 0.5933
d
| R-50(24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50 (1)

= 0.5933 x102.00

= 60.5207 mm

R-50 {tc)

tc

iv  Int. of rainfall (1)
= 60.52
0.4058
= 149.1445 mm/hr,
4 Design Flood Discharge =
Q-50 = 0278 xCxIx A
= x 0278 x 0.8511 x 149.1445  x 0.0699

= 2.4667 cum/isec
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5 Checking for adequacy of Waterway Provided

a Discharge = 2.4667 cum/sec
¢ Avg. Waterway Required = Q
V
- 2.4667
1.75
= 1.4095 Sq.m
d Proposed Opening = 1 2 1.2
e Height of Water = Avg. Waterway
Total Width
= 1.4095
2
= 0.7050 m
f Avg. Bed Level = 198.745
h  Min. Formation Required BL + Ht of water  + free Board
= 198.7450 +0.7050  +1.3820
= 200.8320
k Formation level adopted = 200.8320

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 186

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Paint of Interest

Height Diff of 10 & 11

Nature of Soil

Avg. Bed Level

Observed HFL

0.0568 Sq Km
0.475 Km
202.446 M
199.396 M

3.050 M

Sandy Soil / Sandy Laom.....

199.396 M

200.460 M
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1 Using Improved Rational Formula

Q-50 =0278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
e 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)"0.2
b Alluviurr/silty/coastal area C=0332(RxF)"0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

- =0. F)~ 0.
% plains / tall crop / wooded areas C=0415(RxF)"0.2
d Black Cotton/ clayey S(?Il/ilghtly covered/ lightly wooded/Plain C = 0.456(R x F) » 0.2
& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498(RxF)"0.2

Where
R = 50 Year 24 hour point rainfall { cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min
<2.58q0. Km 0.72 0.81 0.88
251050 Sg.Km 0.71 0.8 0.87
510 13.0 Sg. Km 07 0.79 0.86
13.0t0 25.0 Sq. Km 0.68 0.78 0.85

Note - Rainfall Duration shaii be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [L3 /H ] 0.345
= [0.475 x 0.475 x 0.475 / 3.050 ] %

= 0.3150 hr.
= 0.3150 hr. x 60

= 18.8993 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (I )

a tchRatio = 0.1745 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1745
0.34

= 0.5132
d
| R-50 (24) = 30000  mm
i R-50(1) = R-50 {24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.5132 x102.00

= 52,3489 mm

R-50 (tc)

tc

v Int. of rainfall (1)
= 52.35
0.3150
= 166.1931 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x C xl x A
= x 0.278 x 0.8511 X 166.1931 x 0.0568

= 2.2335 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 2.2335 cum/sec
¢ Avg. Waterway Required = Q
Vv
~ 2.2335
1.75
= 1.2763 Sg.m
d Proposed Opening = 1 12 1.2
e Height of Water = Avg. Waterway
Total Width
= 1.2763
172
= 1.0640 m
f Avg. Bed Level = 199.396
h  Min. Formation Required BL + Htof water  + free Board
= 199.3960 +1.0840 +0.7610
= 201.2210
k Formation level adopted = 201.2210

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 187

Topography

Catchment Area 0.0226 Sg Km
Length of Longest Stream 0.500 Km

Height Of farthest point 202.017 M

Height of Point of Interest 199.617 M

Height Diff of 10 & 11 2.400 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 198.617 M

Observed HFL 199.856 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCx I x A
Where
Q-50 = B0 Years Design Flood Discharge
¢ = Runoff Coefficient
ps 50 Years Rainfall Intensity lasting for t¢ hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)~0.2
b Alluvium/silty/coastal area C=0332(RxF)*0.2

Red soil /Clayey ioam/ gray or brown alluvium/ cultivated

=0.415(RxF) " 0.
e plains / tall crop / wooded areas R SRR e
d Black Cotton/ clayey sgilllightly covered/ lightly wooded/Plain C = 0.456(R x F) A 0.2
& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)*0.2

Where
R = 50 Year 24 hour point rainfall { cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall
Catchment Areain Sq. Km. <30 Min 30 to 60 60 To 100
Min Min
< 2.58q9. Km 0.72 0.81 0.88
2.5105.0 Sq. Km 0.71 0.8 0.87
510 13.0 Sg. Km 0.7 n.79 0.86
13.0t0 25.0 S9. Km 0.68 0.78 0.5

Mote:- Rainfail Duratis:i shall be equal to the caculated tc for the cacthment

for estimating the time of conceniration(tc) as per bhatnagar formula

% [ | 2o

- [0.5x0.5x0.5/2.400] 0
= 0.3608 hr.

= 0.3608 hr. x 60

= 21.6477 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1882 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
c Coefficient K = tc h Ratio
1h Ratio
= 0.1882
0.34
= 0.5536
d
| R-50(24) = 300.00 mm
i R-50(1) = R-50 (24} x 1 h to 24 h Rainfall Ratio.
= 300 x0.34
= 102.00 mm
i R-50 (tc) = Kx R-50 (1)
= 0.5536 x102.00
= 56.4716 mm
iv  Int. of rainfall () = R-50 (tc)
tc
= 56.47
0.3608

= 156.5197 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxlx A
= x 0.278 x 0.8511 x 1566.5197 x 0.0226

= 0.8370 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 0.8370 cum/sec
¢ Avg. Waterway Required = Q
A\
= 0.8370
175
= 0.4783 Sgq.m
d Proposed Opening = 1 2 1.2
e Height of Water = Avg, Waterway
Total Width
= 0.4783
2
= 0.2390 m
f Avg. Bed Level = 199.617
h  Min. Formation Required BL + Ht of water  + free Board
= 199.6170 +0.2390 +1.5160
= 201.3720
k Formation level adopted = 201.3720

Provided formation Level is 0.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 188

Topography

Catchment Area 0.1332 Sg Km
Length of Longest Stream 0.495 Km

Height Of farthest point 201.947 M

Height of Point of Interest 199.097 M

Height Diff of 10 & 11 2.850 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 199.097 M

Observed HFL 200.550 M
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1 Using Improved Rational Formula

Q-50 =0.278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment - Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)"02
b Alluvium/silty/coastal area C=0.332(RxF;"02

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A
¢ plains / tall crop / wooded areas G RniaFy i
d Black Cotton/ clayey sc_nllhghtly covered/ lightly wooded/Plain C=0.456(R x F) " 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)"0.2

Where

R= 50 Year 24 hour point rainfall ( cm)

= Areal Reduction factor depending upen catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

< 2.6 38q. Km 0.72 0.81 0.88

25t05.0 Sg. Km 0.71 0.8 0.87

510 13.0 Sg. Km 0.7 0.79 0.86

13.0 to 25.0 Sg. Km 0.68 0.78 0.85

Note:- Raiisfall Dusation shall be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [L3/H] b8
= [0.495 x 0.495 x 0.495/2.850 ] 924
= 0.3365 hr.

= 0.3365 hr. x 60

= 20.1905 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R - 300.00 mm
F = 0.72
C=0249 x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ",

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1810 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1810
0.34

= 0.5322
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.5322 x102.00

= 54.2857 mm

R-50 (tc)

tc

1

iv  Int. of rainfall (1)
= 54.29
0.3365
= 161.3209 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxlx A
= x 0.278 x 0.8511 x 161.3209 x 0.1332

= 5.0842 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 5.0842 cum/sec
¢ Avg. Waterway Req.uired = Q
Vv
= 5.0842
1.75
= 2.9053 Sq.m
d Proposed Opening = 1 2 2
e Height of Water = Avg. Waterway
Total Width
= 2.9053
2
= 1.4530 m
f  Avg. Bed Level = 199.097
h  Min. Formation Required BL + Ht of water  + free Board
= 199.0970 +1.4530 +0.8970
= 201.4470
k Formation level adopted = 201.4470

Provided formation Level is O.K.
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Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11
Nature of Soil

Avg. Bed Level

Observed HFL

Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 189

0.1540 Sq Km
0.710 Km
201.624 M
199.074 M

2.550 M
Sandy Soil / Sandy Laom.....

199.074 M

200.540 M
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1

Using Improved Rational Formula
Q-50 = 0.278xCxIx A
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered!/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

_ 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249(RxF)*0.2

C=0332(RxF)*c2

C=0415(RxF)* 02

C=0456(RxF)*0.2

C=0498RxF)"02

Where
R= 50 Year 24 hour point rainfall ( cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall

Catchment Areain Sq. Km. <30 Min 30to 60

Min
<2.58qg. Km 0.72 0.81
25t050 Sg.Km 0.71 0.8
510 13.0 Sg. Km 0.7 0.79
13.0 tp 25.0 Sq. Km 0.68 0.78

Note:- Rainfali Suration shall be equa! tc the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [ 1_3/' H ] 0.345

= [0.71x071x0.71/2550] 03

= 0.5079 hr.

= 0.5079 hr. x 60

= 30.4753 Min



Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.81
C=0249x(RxF) 02
= 0.8922

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.2274 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.2274
0.34

= 0.6688
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.6688 x102.00

= 68.2129 mm

iv Int. of rainfall (I}

R-50 (tc)

tc

= 68.21
0.5079

- 134.2983 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxIxA
= x0.278 x 0.8922 x 134.2983 x 0.1540

= 5.1295 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 5.1285 cum/sec
¢ Avg. Waterway Required = Q
v
= 5.1295
1.75
= 2.9311 Sq.m
d Proposed Opening = i 2 2
e Height of Water = Avg. Waterway
Total Width
= 2.9311
2
= 1.4660 m
f Avg. Bed Level = 199.074
h  Min. Formation Required BL + Ht of water  + free Board
= 199.0740 +1.4660 +0.9190
= 201.4590
k Formation level adopted = 201.4590

Provided formation Level is O.K.



Dedicated freight

corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 190

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11

Nature of Soil

Avg. Bed Level

Observed HFL

0.0270 Sq Km
0.275 Km
202.768 M
199.938 M

2.830 M

Sandy Soil / Sandy Laom... ..

199.938 M

200519 M
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1

Using Improved Rational Formula

Q-50 =0278xCxIxA

Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| =
a = Catchment Area

Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R= 50 Year 24 hour point rainfall ( cm)

from table below

50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249RxF)"0.2

C=0.332(RxF)"0.2

C=0415(RxF)*0.2

C=0456RxF)"0.2

C=0498RxF)*0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

Duration of Rainfall

Catchment Area in Sg. Km. <30 Min 30 to 60
Min

< 2.5 8q. Km 0.72 0.81

251050 Sg. Km 0.71 0.8

510 13.0 Sg. Km 0.7 0.79

13.0 to 25.0 Sq. Km n.6e 0.78

Note:- Raii.fall Duration shall be egual o the caculated fc for

60 To 100
Min
0.88
0.87
0.86
0.85
the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc - [L3/H] 0%

= [0.275x 0.275x 0.275/2.830 ] 034

= 0.1836 hr.

= 0.1836 hr. x 60

= 11.0152 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tchRatio = 0.1168 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1168
0.34
= 0.3435
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.
= 300 x0.34
= 102.00 mm
i R-50 (tc) = K x R-50 (1)
= 0.3435 x102.00
= 35.0381 mm
iv  Int. of rainfall (1) = R-50 (fc)
tc
= 35.04
0.1836

= 190.8524 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxlx A
= x 0.278 x 0.8511 x 190.8524 x 0.0270

= 1.2192 cum/sec

63

res G Q Ly I
! £ 8
' W * w,



5 Checking for adequacy of Waterway Provided

a Discharge = 1.2192 cum/sec
¢ Avg. Waterway Required = Q
\%
= 1.2192
1.75
= 0.6967 Sq.m
d Proposed Opening = 1 1.2 1.2
e Height of Water = Avg. Waterway
Total Width
= 0.6967
1.2
= 05810 m
f Avg. Bed Level = 199.938
h  Min. Formation Required BL + Ht of water  + free Board
- 199.9380 +0.5810  +1.2550
= 201.7740
k Formation level adopted = 201.7740

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. WR1

Topography

Catchment Area 0.8862 Sq Km
Length of Longest Stream 0.850 Km

Height Of farthest point 202848 M

Height of Point of Interest 200.848 M

Height Diff of 10 & 11 2100 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 200.848 M

Observed HFL 203.400 M
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1

Using Improved Rational Formula
Q-50 = 0278 xCxIxA
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

_ 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249(RxF)*02

C=0332(RxF)"02

C=0415RxF)*0.2

C=0456(RxF)*0.2

C=0498R xF)* 0.2

60 To 100

0.88
0.87
0.86

Where
R = 50 Year 24 hour point rainfall ( cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall

Catchment Area in Sg. Km. < 30 Min 30 to 60

Min
< 2.5S8g. Km 0.72 0.81
25t0 5.0 Sqg. Km 0.71 0.8
510 13.0 Sg. Km ny 0.79
13.0t0 25.0 Sg. Km 0.68 0.78

0.85

Note:- Rainfall Duration shali be egual to the cactiated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

ic [ L3 /H 1 0.345

- [0.85x 0.85x 0.85/2.100] 024

= 0.6543 hr.

= 0.6543 hr. x 60

= 39.2585 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)}* 0.2

R = 300.00 mm
F = 0.81
C=0249x{RxF) 0.2
= 0.8922

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ™.

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.2659 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.2659
0.34

= 0.7819
d
| R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24} x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50 (1)

= 0.7819 x102.00

= 79.7585 mm

iv  Int. of rainfall (1)

R-50 (tc)

te

= 79.76
0.6543

= 121.8973 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x C xl x A
= x 0.278 x 0.8922 x 121.8973 x 0.8862

= 26.7925 cum/sec
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§ Checking for adequacy of Waterway Provided

a Discharge = 26.7925 cum/sec
c . Avg. Waterway Required = Q
\
= 26.7925
1.75
= 15.3100 Sg.m
d Proposed Opening = 1 6 4
e Height of Water = Avg. Waterway
Total Width
= 15.3100
6
= 25520 m
f Avg. Bed Level = 200.848
h  Min. Formation Required BL + Ht of water  + free Board
= 200.8480 +2.5520  +4.5670
£ 207.9670
k Formation level adopted = 207.8670

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of india.
Estimation of Design Discharge for Railway Bridge. Br. No. WR2

Topography

Catchment Area 0.3257 Sq Km
Length of Longest Stream 0.600 Km

Height Of farthest point 204.422 M

Height of Point of Interest 201172 M

Height Diff of 10 & 11 3.250 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 201172 M

Observed HFL 204.500 M
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1

Using Improved Rational Formula

Q-50 = 0278 xCxIxA

Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

Run off coefficient

Description of the catchment Formula for C
Sandy Soil / Sandy Laom/ arid Areas C=0.249RxF)*
Alluvium/silty/coastal area C=C332(RxF)*0.2

Red soil /Clayey loarn/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren C=0498(RxF)*0.2
Where
R= 50 Year 24 hour point rainfall ( cm)

Areal Reduction factor depending upon catchment Area & duration rainfall

F R from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

<258qg.Km 0.72 0.81 0.88
25t 5.0 Sg. Km 0.71 0.8 0.87
5to 13.0 Sg. Km 0.7 0.79 0.86
13.0t0 25.0 Sq. Km 0.68 073 N85

Nole:- Rainfall Duration sha!l be equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

© [Le/E] oo

) [06%x0.6x0.6/3.250] %34
= 0.3925 hr.

= 0.3925 hr. x 60

= 23.5471 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x (RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall { 1)

a tch Ratio = 0.1977 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1977
0.34

= 0.5816
d
| R-50 (24) = 300.00 mm
i R-50 (1} = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50 (1)

= 0.5816 x102.00

= 59.3207 mm

R-50 (tc)

tc

n

iv  Int. of rainfall (1)
= 59.32
0.3925
= 151.1538 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278x CxlxA
= x0.278 x 0.8511 x 161.1539 x 0.3257

= 11.6483 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge

¢ Avg. Waterway Required

d Proposed Opening

e Height of Water

f Avg. Bed Level

h  Min. Formation Required

k Formation level adopted

Provided formation Level is O.K.

11.6483 cum/sec

Q
\'

11.6483

175
6.6562 Sq.m
1 2 4

Avg. Waterway

Total Width

__ 66562

2

33280 m

201.172

BL + Ht of water + free Board

201.1720 +3.3280  +3.4850

207.9850

207.9850
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. WR3

Topography

Catchment Area 0.1416 Sg Km
Length of Longest Stream 0.490 Km

Height Of farthest point 204.301 M

Height of Point of Interest 201.351 M

Height Diff of 10 & 11 2.950 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 201.351 M

Observed HFL 203.850 M
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1

Using Improved Rational Formula

Q-50 = 0278xCxIxA

Where

Q-50
c

50 Years Design Flood Discharge
Runoff Coefficient

s 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R= 50 Year 24 hour point rainfall { cm)

from table below

Duration of Rainfall
60 To 100

Catchment Areain Sq. Km. < 30 Min 30 to 60
Min
<2.58qg. Km 0.72 0.81
25t05.0 Sg. Km 0.71 0.8
5t0 13.0 Sq. Km 07 0.79
13.0t0 25.0 Sg. Km 0.68 0.78

Note:- Rainfall Durztion shai be ejua’ io the cacitlated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

te [LSIH-I 0.345

Min

0.88
0.87
0.86
0.85

Formula for C
C=0249(RxF)"0.2

C=0332(RxF)"0.2

C=0415(RxF)*0.2

C=0456(RxF)*0.2

C=0498RxF)*0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

- [0.49x0.49x 0.49/2950] 35

= 0.3291 hr.

= 0.3291 hr. x 60

= 19.7431 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqgKm
in Area"”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall (| )

a tc h Ratio = 0.1787 From Fig. 4 of RBF - 16
b  1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1787
0.34

= 0.5256
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (ic) = Kx R-50 (1)

= 0.5256 x102.00

= 53.6147 mm

R-50 (tc)

tc

iv  Int. of rainfall {I)
= 53.61
0.3291
= 162.9369 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278xCxIx A
= x 0.278 x 0.8511 x 162.9369 x 0.1416

= 5.4589 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 5.4589 cum/sec
¢ Avg. Waterway Required = Q
Vv
= 5.4589
1.75
= 3.1194 Sq.m
d Proposed Opening = 1 1.2 3
e Height of Water = Avg. Waterway
Total Width
= 3.1194
12
= 25990 m
f Avg. Bed Level = 201.351
h  Min. Formation Required BL + Ht of water  + free Board
= 201.3510 +2.5980 +2.6930
= 206.6430
k Formation level adopted = 206.6430

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. WR4

Topography

Catchment Area 0.2343 Sg Km
Length of Longest Stream 0.480 Km

Height Of farthest point 203.873 M

Height of Point of Interest 201123 M

Height Diff of 10 & 11 2750 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 201.123 M

Observed HFL 203.700 M
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1 Using Improved Rational Formula

Q-50 =0278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*0.2
b Alluvium/silty/coastal area C=0.332(RxF)~0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A
G plains / tall crop / wooded areas G BaTalREF) 62
d Black Cotton/ clayey sqil!llghtly covered/ lightly wooded/Plain C = 0.456(R X F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498(RxF)*0.2

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. <30 Min 30 to 60 60 To 100
Min Min

<2.58g. Km 0.72 0.81 0.88

25t05.0 Sq. Km 0.71 0.8 0.87

510 13.0 Sq. Km 0.7 0.79 0.86

13.0t0 25.0 Sq. Km 0.68 0.78 0.85

Note:- Rainfall Suration shall b= ezial to the caculated te for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [L3/H] 0%
- [0.48x0.48 x 0.48/2.750] ©3

= 0.3300 hr.
= 0.3300 hr. x 60

= 19.8000 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 072
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ",

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1790 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Cecefficient K = tc h Ratio
1h Ratie
= 0.1790
0.34

= 0.5265
d
| R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.5265 x102.00

= 53.7001 mm

R-50 (tc)

tc

n

iv  Int. of rainfall (1)
= 53.70
0.3300
= 162.7272 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxIxA
= x 0.278 x 0.8511 X 162.7272 x 0.2343

= 9.0211 cuml/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 9.0211 cum/sec
¢ Avg. Waterway Required = Q
\Y
= 9.0211
1.75
= 5.1549 Sq.m
d Proposed Opening = 1 2 3
e Height of Water = ’ Avg. Waterway
Total Width
= 5.1549
2
= 2.5770 m
f Avg. Bed Level = 201.123
h  Min. Formation Required BL + Ht of water  + free Board
= 201.1230 +2.5770  +1.8400
= 205.5400
k Formation level adopted = 205.5400
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 195

Topography

Catchment Area 0.1211 SqgKm
Length of Longest Stream 0.500 Km

Height Of farthest point 204103 M

Height of Point of Interest 201.803 M

Height Diff of 10 & 11 2300 M

Nature of Soil Sandy Scil / Sandy Laom.....
Avg. Bed Level 201.803 M

Observed HFL 203.076 M
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1 Using Improved Rational Formula

Q-50 =0.278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0.249(RxF)~0.2
b Alluvium/silty/coastal area C=0332RxF)"0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A

¢ plains / tall crop / wooded areas GF SRTRBIF" 08
d Black Cotton/ clayey sglllllghtly covered/ lightly wooded/Plain C = 0.456(R x F) " 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)" 02

Where

R= 50 Year 24 hour point rainfall { cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

<258q9.Km 0.72 0.81 0.88

2.5t050 Sg. Km 0.71 0.8 0.87

510 13.0 Sg. Km 07 0.79 0.86

13.0 to 25.0 Sg. Km Lita 0.78 0.85

Note:- Rainfail Duration shail o zzual to the caculzated te fzr the cacthment

for estimating the time of concentration{tc) as per bhatnagar formula

tc [ L3/ H 1 0.345
= [05x05x0.5/2300] 0

= 0.3661 hr.
= 0.3661 hr. x 80

= 21.9679 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1898 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1898
0.34

= 0.5584
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 {24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.56584 x102.00

= 56.9519 mm

R-50 (tc)

tc

iv  Int. of rainfall (I)
= 56.95
0.3661
= 155.5501 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278 x Cxl x A
= x 0.278 x 0.8511 x 165.5501 x0.1211

= 4.4570 cum/sec



5 Checking for adequacy of Waterway Provided

a Discharge = 4.4570 cum/sec
¢ Avg. Waterway Required = Q
vV
= 4.4570
1.75
= 2.5469 Sq.m
d Proposed Opening = 1 2 2
e Height of Water = Avg. Waterway
Total Width
= 2.5469
2
= 1.2730 m
f Avg. Bed Level = 201.803
h  Min. Formation Required BL + Ht of water  + free Board
= 201.8030 +1.2730 +1.2740
= 204.3500
k Formation level adopted = 204.3500
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 196

Topography

Catchment Area 0.0392 Sg Km
Length of Longest Stream 0.400 Km

Height Of farthest point 205730 M

Height of Point of Interest 203171 M

Height Diff of 10 & 11 2.559 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 203171 M

Observed HFL 203.938 M
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1 Using Improved Rational Formula

Q-50 =0278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
[ = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)"02
b Alluvium/silty/coastal area C=0332(RxF)*0.2

Red soil /Clayey loam/ gray or Srown alluvium/ cultivated

= A

€ plains / tall crop / wooded areas CEOAIRER a2
d Black Cotton/ clayey sqiillightly covered/ lightly wooded/Plain C=0456(RxF)*02

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498(RxF)"02

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

<2.58g. Km 072 0.81 0.88

2.5t05.0 Sg. Km 0.71 0.8 0.87

510 13.0 Sg. Km 0.7 0.79 0.86

13.0t0 25.0 Sq. Km 0.68 0.78 0.85

Note:- Rzinfall Guratior: shzll 22 equal 4o the caculates to for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

e [LP/H] 0%

B [04%0.4x0.4/2559] 0345
= 0.2801 hr.

= 0.2801 hr. x 60

= 16.8073 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1620 From Fig. 4 of RBF - 16
b 1hRatio = - 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1620
0.34

= 0.4766
d
I R-50(24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.4766 x102.00

= 48.6147 mm

R-50 (tc)

tc

iv  Int. of rainfall (1)
= 48.61
0.2801
= 173.5481 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x CxlxA
= x 0.278 x 0.8511 x 173.5481 x 0.0392

= 1.6097 cum/sec



5 Checking for adequacy of Waterway Provided

a Discharge = 1.6097 cum/sec
¢ Avg. Waterway Required = Q
vV
= 1.6097
1.75
= 0.9198 Sq.m
d Proposed Opening = 1 1.2 1.2
e Height of Water = Avg. Waterway
Total Width
= 0.9198
12
= 0.7670 m
f Avg. Bed Level = 203.171
h  Min. Formation Required BL + Ht of water  + free Board
= 203.1710 +0.7670 +0.7830
= 204.7210
k Formation level adopted = 204.7210

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 197

Topography

Catchment Area 0.0231 Sg Km
Length of Longest Stream 0.385 Km

Height Of farthest point 205.238 M

Height of Point of Interest 203.088 M

Height Diff of 10 & 11 2150 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 203.088 M

Observed HFL 203.537 M
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1

Using Improved Rational Formula

Q-50 = 0278 xCxIx A

Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

| = 50 Years Rainfall Intensity lasting for t¢ hour duration where tc = time of concentration

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil iClayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R= 50 Year 24 hour point rainfall { cm)

from table below

Duration of Rainfall

Catchment Area in Sg. Km. <30 Min 30 to 60
Min
<258q. Km 0.72 0.81
2.5t05.0 Sg. Km 0.71 0.8
5t0 13.0 Sg. Km 0.7 0.79
13.0t0 25.0 Stz Km u.68 0.78

Note:- Rzinfzl Duralion: shall be egual io the cacuizizad te for the cacthment

60 To 100

Min

0.88
0.87
0.86
0.85

for estimating the time of concentration(tc) as per bhatnagar formula

tc [ L3 /H -I 0.345

Formula for C
C=0249RxF)*0.2

C=0332(RxF)"~0.2

C=0415RxF)"0.2

C=0456(RxF)"0.2

C=0498RxF)"0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

= [ 0.385 x 0.385 x 0.385 / 2,150 ] ¢34

= 0.2859 hr.
= 0.2859 hr. x 60

= 17.1558 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF} Rz
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall (1)

a tchRatio = 0.1644 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
c Coefficient K = tc h Ratio
1h Ratio
= 0.1644
0.34

= 0.4834
d
| R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.4834 x102.00

= 49.3117 mm

v Int. of rainfall (1)

R-50 (tc)

tc

= 49.31
0.2859

= 172.4604 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278 x CxIx A
= x 0.278 x 0.8511 x 172.4604 x 0.0221

= 0.9426 cum/sec
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5§ Checking for adequacy of Waterway Provided

a Discharge = 0.9426 cum/sec
¢ Avg. Waterway Required = Q
\
= 0.9426
1.75
= 0.5386 Sgq.m
d Proposed Opening = 1 1.2 1.2
e Height of Water = Avg. Waterway
Total Width
= 0.5386
1.2
= 0.4490 m
f Avg. Bed Level = 203.088
h  Min. Formation Required BL + Ht of water  + free Board
= 203.0880 +0.4490 +1.1010
= 204.6380
k Formation level adopted = 204.6380

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 198

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11

Nature of Soil

Avg. Bed Level

Observed HFL

0.0367 Sq Km
0.350 Km
205.201 M
202.799 M

2402 M

Sandy Soil / Sandy Laom.....

202.799 M

203.368 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCx I x A
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
|= 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*0.2
b Alluvium/silty/coastal area C=0332(RxF)"~02

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

» =0. 402

c plains / tall crop / wooded areas S=RMERKR)
d Black Cotton/ clayey sgnmghtly covered/ lightly wooded/Plain C=0456(R x F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)"0.2

Where

R = 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

a from table below
Duration of Rainfall
Catchment Area in Sg. Km. < 30 Min 30to 60 60 To 100
Min Min

<2.585qg. Km 0.72 0.81 0.88

25t050 Sq. Km 0.71 0.8 0.87

510 13.0 Sa. Km 0.7 0.79 0.86

13.01t0 25.9 Sq. Km 0.68 0.78 0.85

Mote:- Rainfall Cureticr: shall b= equal te the cacuiated to for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

ic [L3/H] 0345
= [0.35x0.35x0.35/2.402] %34

= 0.2494 hr.
= 0.2494 hr. x 60

= 14.9611 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1497 From Fig. 4 of RBF - 16
b  1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1497
0.34

= 0.4402
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.4402 x102.00

= 44.9028 mm

iv Int. of rainfall (1)

R-50 (tc)

tc

= 44.90
0.2494

= 180.0780 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278 x C xI x A
= x 0.278 x 0.8511 x 180.0780 x 0.0367

= 1.5637 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 1.5637 cum/sec
¢ Avg. Waterway Required = Q
\
= 1.5637
1.75
= 0.8935 Sg.m
d Proposed Opening = 1 2 1.2
e Height of Water = Avg. Waterway
Total Width
= 0.8935
2
= 04470 m
f  Avg. Bed Level = 202.799
h  Min. Formation Required BL + Ht of water  + free Board
= 202.7990 +0.4470  +1.1380
= 204.3840
k Formation level adopted = 204.5060

Provided formation Level is 0.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 199

Topography

Catchment Area 0.0296 Sgq Km
Length of Longest Stream 0.315 Km

Height Of farthest point 205650 M

Height of Point of Interest 203.031 M

Height Diff of 10 & 11 2619 M

Nature of Soil Sandy Soil / Sandy Laocm.....
Avg. Bed Level 203.031 M

Observed HFL 203.647 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*02
b Alluvium/silty/coastal area C=0332(RxF)*0.2

Red soil /Clayey loari/ gray or brown alluvium/ cultivated

= A

© plains / tall crop / wooded areas G=QA1ARE R 02
d Black Cotton/ clayey sglllllghtly covered/ lightly wooded/Plain C = 0.456(R x F) » 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498(RxF)*0.2

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Areain 8Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

< 2.58gq. Km 0.72 0.81 0.88

25t05.0 Sg. Km 0.71 0.8 0.87

510 13.0 Sg. Km 0.7 0.79 0.86

13.0to 250 Sg. Km 0.68 0.78 0.85

for estimating the time of concentration(tc) as per bhatnagar formula

"

tc [L3/H] %%

= [0.315x0.315x0.315/2.619] 9%
= 0.2170 hr.

- 0.2170 hr. x 60

= 13.0210 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall ( | )

a tch Ratio = 0.1335 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1335
0.34

= 0.3927
d
| R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) e KxR-50 (1)

= 0.3927 x102.00

= 40.0526 mm

iv  Int. of rainfall (1)

R-50 (tc)

fc

= 40.05
0.2170

= 184.5593 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278x C xI x A
- x 0.278 x 0.8511 x 184.5593 x 0.0286

= 1.2926 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 1.2926 cum/sec
¢ Avg. Waterway Required = Q
A"
= 1.2926
1.76
= 0.7386 Sq.m
d Proposed Opening = 1 1.2 : 1.2
e Height of Water = Avg. Waterway
Total Width
= 0.7386
12
= 0.6160 m
f Avg. Bed Level = 203.031
h  Min. Formation Required BL + Ht of water  + free Board
= 203.0310 +0.6160  +0.9340
= 204.5810
k Formation level adopted = 204.5810
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 200

Topography

Catchment Area 0.0719 Sq Km
Length of Longest Stream 0.300 Km

Height Of farthest point 204.980 M

Height of Point of Interest 202.830 M

Height Diff of 10 & 11 2150 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 202.830 M

Observed HFL 203724 M
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1 Using Improved Rational Formula

Q-50 =0.278xCxIxA
Where
Q-50 = 50 Years Design Flocd Discharge
¢ = Runoff Coefficient
[ = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom!/ arid Areas C=0249RxF)*0.2
b Alluvium/silty/coastal area C=0332(RxF)*02

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A
¢ plains / tall crop / wooded areas o PSR e
d Black Cotton/ clayey sql/hghtly covered!/ lightly wooded/Plain C = 0.456(R x F) " 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498(RxF)*0.2

Where

R = 50 Year 24 hour point rainfall { cm)

F= Areal Reduction factor depending upen catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

<2.58g. Km 0.72 0.81 0.88

251t05.0 Sg. Km 0.71 0.8 0.87

510 13.0 Sg. Km 0.7 0.79 0.86

13.0t0 25.0 Sg Km 068 0.78 0.85

Nuie:- Rainfidi Duration she!! be equal b i caculatad te for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [ L3/ H 1 0.345

- [03x0.3x0.3/2.150] 2%
= 0.2209 hr.

= 0.2209 hr. x 60

= 13.2520 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKkm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tchRatio - 0.1354 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
c Coefficient K = tc h Ratio
1h Ratio
= 0.1354
0.34

= 0.3983
d
| R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.3983 x102.00

= 40.6299 mm

iv  Int. of rainfall (1)

R-50 (tc)

tc

= 40.63
0.2209

= 183.9571 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278x CxIx A
= x 0.278 x 0.8511 x 183.9571 x 0.0719

= 3.1295 cum/sec
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Checking for adequacy of Waterway Provided

Discharge

Avg. Waterway Required

Proposed Opening

Height of Water

Avg. Bed Level

Min. Formation Required

Formation level adopted

Provided formation Level is O.K.

3.1295 cum/sec

Q
vV

3.1295
1.75

1.7883 Sq.m
1 2

Avg. Waterway

Total Width

_ 17883
2

0.8940 m

202.830

BL + Ht of water

202.8300 +0.8940

204.5820

204.5820
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 201

Topography

Catchment Area 0.0353 Sq Km
Length of Longest Stream 0.280 Km

Height Of farthest point 205.331 M

Height of Point of Interest 203.055 M

Height Diff of 10 & 11 2.276 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 203.055 M

Observed HFL 203.800 M
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1 Using Improved Rational Formula

Q-50 = 0.278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for t¢ hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*0.2
b Alluvium/silty/coastal area C=0332(RxF)*02

Red soil /Ciayey loam/ gray or brown alluvium/ cultivated

= A

€ plains / tall crop / wooded areas CROWISR LR 02
d Black Cotton/ clayey splllllghtly covered/ lightly wooded/Plain C = 0.456(R x F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)"0.2

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Areain Sg. Km. < 30 Min 30 to 60 60 To 100
Min Min

<2.58q. Km 0.72 0.81 0.88

251050 8g Km 0.71 0.8 0.87

510 13.0 Sg. Km 07 0.79 0.86

13 010 25.0 Sq. K n.68 0.78 0.85

Note:- Rzinfzll Duretap =hall be 2g: 3! to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [LP/H] %8

= [0.28x0.28x0.28/2.276] 0%
= 0.2016 hr.

= 0.2016 hr. x 60

= 12.0986 Min

106

".'..- &£ A3
o e 0 1 . 2
w oy



Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0248x(RxF) 8.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1258 From Fig. 4 of RBF - 16
b 1h Ratio= = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1258
0.34

= 0.3701
d
1 R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50 (1)

= 0.3701 x102.00

= 37.7465 mm

v Int. of rainfall (1)

R-50 (tc)

tc

= 37.75
0.2016

= 187.1943 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxix A
= x 0.278 % 0.8511 X 187.1943 x 0.0353

= 1.5635 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 1.5635 cum/sec
¢ Avg. Waterway Required = Q
A"
= 1.5635
1.75
= 0.8934 Sq.m
d Proposed Opening = 1 1.2 12
e Height of Water = Avg. Waterway
Total Width
= 0.8934
1.2
= 0.7450 m
f Avg. Bed Level = 203.055
h  Min. Formation Required BL + Htof water  + free Board
= 203.0550 +0.7450  +0.8050
= 204.6050
k Formation level adopted = 204.6050

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 202

Topography

Catchment Area 0.0878 Sg Km
Length of Longest Stream 0.475 Km

Height Of farthest point 205299 M

Height of Point of Interest 202.799 M

Height Diff of 10 & 11 2.500 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 202.799 M

Observed HFL 203.755 M
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1

Using Improved Rational Formula

Q-50 = 0278 xCxIxA

Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

| 5 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soilllightly covered! lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where
R = 50 Year 24 hour point rainfall ( cm)

from table below

Duration of Rainfall

Catchment Area in Sg. Km. < 30 Min 30 to 60
Min
<2.58g. Km 0.72 0.81
25t0 50 Sg. Km 0.71 0.8
510 13.0 Sq. Km 07 0.79
13.0 t0 25.0 Sy K 0.68 0.78

MNute. - Bzinfall Duration sha! be <ual to the caculated tc for the cacthment

60 To 100

Min
0.88
0.87
0.86
0.85

for estimating the time of cancentration(tc) as per bhatnagar formula

tc = PL3/H

Formula for C
C=0249RxF)*0.2

C=0332(RxF)*0.2

C=0415(RxF)"0.2

C=0456RxF)"02

C=0498RxF)*0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

= [ 0.475 x 0.475 x 0.475 / 2.500 ] 0%

= 0.3374 hr.

= 0.3374 hr. x 60

= 20.2414 Min
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Nature of Scil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0248x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 18 , Coeff. Assumed for calculation is * 0.10 ",

3 Calculation of Intensity of Rainfall ( | )

a tch Ratio B 0.1812 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1812
0.34

= 0.5330
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.5330 x102.00

= 5§4.3621 mm

R-£0 (tc)

tc

v Int. of rainfall (1)

= 54.36
0.3374
= 161.1416 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxlx A

= x 0.278 x 0.8511 X 161.1416 x 0.0878

= 3.3476 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 3.3476 cum/sec
¢ Avg. Waterway Required = Q
A
= 3.3476
1.75
= 1.9129 Sgq.m
d Proposed Opening = 1 2 12
e Height of Water = Avg. Waterway
Total Width
= 1.8129
2
= 09560 m
f Avg. Bed Level = 202.799
h  Min. Formation Required BL + Ht of water  + free Board
= 202.7990 +0.9560  +0.9850
= 204.7400
k Formation level adopted = 204.7400
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 203

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11
Nature of Soil

Avg. Bed Level

Observed HFL

0.0531 Sg Km

0.430 Km
205.385 M
203.385 M

2.000 M

Sandy Soil / Sandy Laom.....

203.385 M

203.970 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*0.2
b Alluvium/silty/coastal area C=0332(RxF)*02

Red s0il /Clayey loam/ gray or brown alluvium/ cultivated

= A
¢ plains / tall crop / wooded areas G=DdaBR*F) ™02
d Black Cotton/ clayey sqll/hghtly covered/ lightly wooded/Plain C = 0.456(R x F) # 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0488(RxF)"0.2

Where

R = 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. <30 Min 30 to 60 60 To 100
Min Min

< 2.5 8g. Km 0.72 0.81 0.88

25t050 Sq Km 0.71 0.8 0.87

510 13.0 8q Km 0.7 0.79 D.86

13.0t0 252 89 Km 0.68 0.78 0.85

Meols- Rainfz!l Duration she! b= equal to the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

1l

tc [L3/H] 0%

= [043x043x043/2.000] 23
= 0.3287 hr.

= 0.3287 hr. x 60

. 19.7213 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(R xF)* 0.2

R = 300.00 mm
F = 0.72
C=0249 x(RxF) 0z
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculationis " 0.10 ",

3 Calculation of Intensity of Rainfall (| )

a tch Ratio = 0.1786 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1786
0.34

= 0.5253
d
| R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (t¢) = K x R-50 {1)

= 0.5253 x102.00

= 53.5820 mm

R-50 (tc)

tc

iv Int. of rainfall (1)

u

= 53.58
0.3287

= 163.0176 mm/hr.

4 Design Flood Discharge =
Q-50 = 0278xCxIxA
= x 0.278 x 0.8511 x 163.0176 x 0.0531

= 2.0481 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge

¢ Avg. Waterway Required

d Proposed Opening

e Height of Water

f  Avg. Bed Level

h  Min, Formation Required

k Formation level adopted

Provided formation Level is O K.

2.0481 cum/sec

Q
\'

2.0481
1.75

1.1703 Sq.m
1 2 1.2

Avg. Waterway

Total Width

11703

2

0.5850 m

203.385

BL + Ht of water + free Board

203.3850 +0.56850  +0.9650

204.9350

204.9350
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 204

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11
Nature of Soil

Avg. Bed Level

Observed HFL

0.0340 Sq Km
0.350 Km
206.354 M
203.554 M

2.800 M

Sandy Soil / Sandy Laom... .

203.554 M

204.250 M
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1

Using Improved Rational Formula
Q-50 = 0.278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| & 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration
a = Catchment Area
Run off coefficient
Description of the catchment Formula for C
Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*0.2
Alluvium/silty/coastal area C=0332(RxF)~02
het_i soil /Clayey loam/ gray or brown alluvium/ cuitivated C=0415(R x F) A 0.2
plains / tall crop / wooded areas
Black Cotton/ clayey soilflightly covered! lightly wooded/Plain C=0456(R x F)A 0.2

& Barren / sub mountaine & plateau

Hilly soil / plateau/barren C=0498(R xF)* 0.2
Where
R= 50 Year 24 hour point rainfall (cm)
F= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall
Catchment Area in Sq. Km. <30 Min 30to B0 60 To 100
Min Min
<2.58g. Km 0.72 0.81 0.88
251050 Sg. Km 0.71 0.8 0.87
£10 130 Sa. Km 0.7 0.79 0.86
i3.0% 254 Sg. Km 0.68 0.78 0.85
Note:- Pzinfi Duraton 5! be equal io the cacuiated tc "¢ the cacthment

for estimating the time of concentration(ic) as per bhatnagar formuia
tc = I L3/ H ] 0.345
= [0.35x 0.35x0.35/2.800 ] 0843

= 0.2365 hr.
= 0.2365 hr. x 80

= 14.1903 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0248 x(RxF) 0
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1433 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1433
0.34

= 0.4213
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 {tc) = Kx R-50 (1)

= 0.4213 x102.00

= 42.9758 mm

R-50 (tc)

‘tc

iv  Int. of rainfall (1)
= 42.98
0.2365

= 181.7118 mm/hr.

4 Design Flood Discharge =
Q-50 = 0278 xCxlx A
= x 0.278 x 0.8511 x181.7118 x 0.0340

= 1.4618 cum/sec
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5 Checking for adequacy of Waterway Provided
a Discharge = 1.4618 cum/sec

¢ Avg. Waterway Required = Q
Vv

= 1.4618
1.75

= 0.8353 Sg.m
d Proposed GCpening = 1 1.2 1.2

e Height of Water = Avg. Waterway
Total Width

= 0.8353

12

= 0.6960 m

f Avg. Bed Level = 203.554

h  Min. Formation Required BL + Htof water  + free Board
= 203.5540 +0.6960  +0.8540
= 205.1040

k Formation level adopted = 205.1040

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 205

Topography

Catchment Area 0.0742 Sq Km
Length of Longest Stream 0.500 Km

Height Of farthest point 206.751 M

Height of Point of Interest 204.051 M

Height Diff of 10 & 11 2.700 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 204.051 M

Observed HFL 204.850 M
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1

Using Improved Rational Formula

Q-50 = 0.278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = S0 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

Run off coefficient

Description of the catchment Formula for C
Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*0.2
Alluvium/silty/coastal area C=0332(RxF)r02

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

; =0415(RxF)~ 02
plains / tall crop / wooded areas G =0 (RxF)

Black Cotton/ clayey soilllightly covered! lightly wooded/Plain

=0.45 F)y*0.2
& Barren / sub mountaine & plateau CEDARRRR RN

Hilly soil / plateau/barren C=0498RxF)*02
Where
R = 50 Year 24 hour point rainfall {cm)
EF= Areal Reduction factor depending upon catchment Area & duration rainfall
from table below
Duration of Rainfall
Catchment Area in Sq. Km. <30 Min 30 to B0 60 To 100
Min Min
<2.580. Km 0.72 0.81 0.88
25t 50 Sqg. Km 0.71 0.8 0.87
510 13.0 Sq. Km 07 0.79 0.86
13.010 250 Sq. Km 0.68 0.78 0.85
Notz - Eainfe!! Durziic= shall be equal to the caculate: {c for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula
te = [L3/H] 05
- [0.5x05x05/2.700] 034
= 0.3464 hr.

= 0.3464 hr. x 60

= 20.7857 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0248x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ",

3 Calculation of Intensity of Rainfall (1)

a ftch Ratio = 0.1839 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1839
0.34

= 0.5410
d
| R-50(24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50 (1)

= 0.5410 x102.00

= 55.1786 mm

R-50 (tc)

tc

iv Int. of rainfall (I)

n

= 56.18
0.3464

= 159.2785 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 x Cxlx A
= x 0278 x 0.8511 x 159.2785 x 0.0742

= 2.7963 cum/sec
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5 Checking for adequacy of Waterway Provided
a Discharge = 2.7963 cum/sec

¢ Avg. Waterway Required = Q -
Vv

= 2.7963
1.75

= 1.5979 Sq.m
d Proposed Opening = 1 2 1.2

e Height of Water = Avg. Waterway
Total Width

= 1.6979
2

= 0.7990 m

f  Avg. Bed Level = 204.051

h  Min. Formation Required BL + Ht of water  + free Board
= 204.0510 +0.7990  +0.7510
= 205.6010

k  Formation level adopted = 205.6010

Provided formation Level is Q.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 206

Topography

Catchment Area 0.2314 Sq Km
Length of Longest Stream 0.650 Km

Height Of farthest point 206.013 M

Height of Point of Interest 203.563 M

Height Diff of 10 & 11 2450 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 203.563 M

Observed HFL 205.750 M
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Using Improved Rational Formula

Q-50 = 0278 xCx|Ix A
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient ;
[ 30 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

Run off coefficient

Description of the catchment Formula for C

Sandy Soil / Sandy Laom/ arid Areas C=0248RxF)*0.2
Alluvium/silty/coastal area C=0332(RxF)~0.2
Red soil /Clayey loam/ gray or brown alluviurn/ cultivated C=0415(Rx F) " 0.2

plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain

C=0456(RxF)"02
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren C=0498RxF)"0.2
Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below

Duration of Rainfall

Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min
<258q. Km 0.72 0.81 0.88
25t 50 Sq.Km 0.71 0.8 0.87
5t0 13.0 Sg. Km 0.7 0.79 0.86
13010 25.0 Sq Km 0.68 0.78 0.85

Mote:- Rainfall C-.ation shal! ba equal to the cacu!sted tc for the cacthment
for estimating the time of concentration(tc) as per bhatnagar formula
te = [ L*/H 1 0345
= [0B5x0.65x0.65/2450] 034

= 0.4700 hr.
= 0.4700 hr. x 60

= 28.2003 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 *.

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.2190 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.2190
0.34
= 0.6441
d
I R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.
= 300 x 0.34
= 102.00 mm
i R-50 (tc) = KxR-50 (1)
= 0.6441 x102.00
= 65.7003 mm
iv  Int. of rainfall (1) = R-50 (tc)
tc
= 65.70
0.4700

= 139.7862 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278x Cxlx A
= x 0.278 x 0.8511 x 139.7862 x0.2314

= 7.6534 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 7.6534 cum/sec
¢ Avg. Waterway Required = Q
vV
= 7.6534
1.75
= 43734 Sq.m
d Proposed Opening = 1 2 3
e Height of Water - Avg. Waterway
Total Width
= 43734
2
= 2.1870 m
f Avg. Bed Level = 203.563
h  Min. Formation Required BL + Ht of water  + free Board
= 203.5630 +2.1870  +1.2930
= 207.0430
k Formation level adopted = 207.0430
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 208

Topography

Catchment Area 0.1709 Sq Km
Length of Longest Stream 0.540 Km

Height Of farthest point 205.642 M

Height of Point of Interest 203.242 M

Height Diff of 10 & 11 2400 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 203242 M

Observed HFL 204991 M
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1

Using Improved Rational Formula
Q-50 = 0.278xCxIxA
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of the catchment
Sandy Soil / Sandy Laomy/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered! lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R = 50 Year 24 hour point rainfall ( cm)

from table below

_ 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249(RxF)"0.2

C=0.332(RxF)"0.2

C=0415(RxF)" 0.2

C=0456(RxF)"0.2

C=0498(RxF)"0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

Duration of Rainfall

Catchment Area in Sq. Km. < 30 Min 30 to 60
Min
<2.58q. Km 0.72 0.81
251050 8q. Km 0.71 0.8
510 13.0 8q. Km 0.7 0.79
13.C1025.0 Sq. Km C.68 0.78

60 To 100

Min
0.88
0.87
0.86
0.85

ote:- Rainfui Zuration shall be equal to the coculated te for the cacthiment

for estimating the time of concentration(tc) as per bhatnagar formula

tc [ LB /H ] 0.345

= [0.54 x 0.54 x 0.54 /2.400] °3%

= 0.3807 hr.

= 0.3907 hr. x 60

= 23.4426 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(R xF) * 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ",

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1972 From Fig. 4 of RBF - 16
b 1hRatio= = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1972
0.34

= 0.5800
d
| R-50(24) = 300.00 mm
it R-50 (1) = R-50 (24) x 1 h fo 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.56800 x102.00

= 59.1639 mm

R-50 {tc)

tc

ivInt. of rainfall (1)
= 59.16
0.3907
= 151.4266 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278xCxlxA
= x 0.278 x 0.8511 x 151.4266 x 0.1709

= 6.1231 cumisec
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5 Checking for adequacy of Waterway Provided
a Discharge = 6.1231 cum/sec

¢ Avg. Waterway Required = Q
v

= 6.1231
1.75

= 3.4989 Sq.m
d Proposed Opening = 1 2 2

e Height of Water = Avg. Waterway
Total Width

= 3.4989
2

= 1.7490 m

f Avg. Bed Level = 203.242

h  Min. Formation Required BL + Ht of water  + free Board
= 203.2420 +1.7490 +1.3140
= 206.3050

k Formation level adopted = 206.3050

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 209

Topography

Catchment Area 0.1492 Sg Km
Length of Longest Stream 0.455 Km

Height Of farthest point 206.033 M

Height of Point of Interest 202,783 M

Height Diff of 10 & 11 3.250 M

Nature of Soil Sandy Soil / Sandy Lacm.....
Avg. Bed Level 202.783 M

Observed HFL 204.507 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIx A
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchinent Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*0.2
b Alluvium/silty/coasial area C=0332RxF)~0.2

Red soil /Clayey loam/ gray or brown alluvium/ cultivated

= A

€ plains / tall crop / wooded areas C=0415RxF)"0.2
d Black Cotton/ clayey sc_nll.fhghtly covered/ lightly wooded/Plain C=0.456(R x F) A 0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)*0.2

Where

R = 50 Year 24 hour point rainfall { cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sg. Km. <30 Min 30 to 60 60 To 100
Min Min

< 2.553g. Km 0.72 0.81 0.88

251050 Sg.Km 0.71 0.8 087

510 13.C Sq. Km 07 - 0.79 086

13.0to 23.0 Sq. Km 0.68 0.78 0.85

Nzte - Rainfall Duration shall be equal to ¢:¢ caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhalnagar formula

te i L3/ H ] 0345

= [0.455 x 0.455 x 0.455/3.250] 345
= 0.2947 hr.

= 0.2947 hr. x 60

= 17.6845 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C =0.249(RxF)" 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff, Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a ftc h Ratio = 0.1679 From Fig. 4 of RBF - 16
b 1hRatio = = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratio
= 0.1679
0.34

= 0.4938
d
I R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.4938 x102.00

= 50.3690 mm

R-50 (tc)

tc

iv Int. of rainfall (I)
= 50.37
0.2947
= 170.8918 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278xCxlxA
= x 0.278 x 0.8511 x 170.8918 x 0.1492

= 6.0328 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge

¢ Avg. Waterway Required

d Proposed Opening

e Height of Water

f  Avg. Bed Level

h  Min. Formation Required

k Formation level adopted

Provided formation Level is O.K.

6.0328 cum/sec

Q
Vv

6.0328

1.75
3.4473 Sg.m
1 2 2

Avg. Waterway

Total Width

__ 34473

2

1.7240 m

202.783

BL + Ht of water + free Board

202.7830 +1.7240  +1.3450

205.8520

205.8520
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 210

Topography

Catchment Area 0.0646 Sg Km
Length of Longest Stream 0.360 Km

Height Of farthest point 206.810 M

Height of Point of Interest 204110 M

Height Diff of 10 & 11 2.800 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 204110 M

Observed HFL 204.900 M
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1 Using Improved Rational Formula

Q-50 = 0278xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2  Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249(RxF)*0.2
b Alluvium/silty/cuasial area C=0.332(RxF)"0.2

Red soil /Clayey loam/ gray or brown alluviurm/ cultivated

= A

¢ plains / tall crop / wooded areas EERMBRER 2

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain - %
d & Barren / sub mountaine & plateau SR L e
e Hilly soil / plateau/barren C=0498(RxF)*0.2

Where

R= 50 Year 24 hour point rainfall ( cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sg. Km. <30 Min 30 to 60 60 To 100
Min Min

< 2.6 8q. Km 0.72 0.81 0.88

251050 Sq. Km 0.71 0.8 0.87

510 13.0 Sg. Km 07 0.79 0.86

13.0 10 25.0 Sg. Km 0.68 0.78 c.85

Mote:- Rainfall Duration shall e equai ic the caculated tc for the cacthment

for estimating the time of concentration(tc) as per bhatnagar formula

It

tc [LBJ'H] 0.345

= [0.36x 0.36x 0.36/2.800] %5
= 0.2435 hr.

= 0.2435 hr. x 60

= 14.6102 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0248 x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1468 From Fig. 4 of RBF - 16
b 1h Ratio= = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1468
0.34

= 0.4316
d
| R-50(24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = Kx R-50(1)

= 0.4316 x102.00

= 44.0254 mm

n

iv  Int. of rainfali (1)

R-50 {tc)

tc

= 44.03
0.2435

= 180.8005 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278xCxlx A
= x 0.278 x 0.8511 x 180.8005 x 0.0646

= 2.7635 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 2.7635 cum/sec
¢ Avg. Waterway Required = Q
\%
= 2.7635
1.75
= 1.5791 Sq.m
d Proposed Opening = 1 2 12
e Height of Water = Avg. Waterway
Total Width
= 1.5791
2
= 0.7900 m
f Avg. Bed Level = 204.110
h  Min. Formation Required BL + Ht of water  + free Board
= 204.1100 +0.7900  +0.7600
= 205.6600
k Formation level adopted = 205.6600
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 212

Topography

Catchment Area 0.0551 Sq Km
Length of Longest Stream 0.300 Km

Height Of farthest point 205775 M

Height of Point of Interest 202.783 M

Height Diff of 10 & 11 2992 M

Nature of Soil Sandy Soil / Sandy Laom.....
Avg. Bed Level 202.783 M

Observed HFL 203.950 M
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1

Using Improved Rational Formula
Q-50 = 0278 xCxIxA
Where

Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient

a = Catchment Area
Run off coefficient
Description of lhe catchment
Sandy Soil / Sandy Laom/ arid Areas

Alluvium/silty/coastal area

Red soil /Clayey loam/ gray or brown alluvium/ cultivated
plains / tall crop / wooded areas

Black Cotton/ clayey soil/lightly covered/ lightly wooded/Plain
& Barren / sub mountaine & plateau

Hilly soil / plateau/barren

Where

R= 50 Year 24 hour point rainfall ( cm)

from table below

Duration of Rainfall

Catchment Area in Sg. Km. < 30 Min 30 to 60
Min
<2.58q. Km 0.72 0.81
25t050 8g.Km 0.71 0.8
510 13.0 Sqg.Km 0.7 0.79
12.0t0 25.0 Sgq. Km 0.68 0.78

Note:- Rainfall Duration chall be e5ual to the caculated iz for the cacthment

60 To 100

Min

0.88
0.87
0.86
0.85

for estimating the time of concentrationitc} as per bhatnagar formula

tc - [L3/H] "3

_ 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

Formula for C
C=0249R xF)*02

C=0332(RxF)*0.2

C=0415R xF)* 0.2

C=0456(R xF)*0.2

C=0.498(R xF) A 0.2

Areal Reduction factor depending upon catchment Area & duration rainfall

= [03x0.3x0.3/2.992] 05

= 0.1971 hr.

= 0.1971 hr. x 60

= 11.8240 Min

142

g
g
“1’

y



Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)"0.2

R - 300.00 mm
E = 0.72
C=0249 x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqgKm
in Area”, Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ™.

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1235 From Fig. 4 of RBF - 16
b 1h Ratio = = 0.34 From Fig. 4 of RBF - 16
¢ CoefficientK = tc h Ratio
1h Ratio
= 0.1235
0.34

= 0.3633
d
I R-50 (24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.3633 x102.00

= 37.0600 mm

R-50 (tc)

tc

iv Int. of rainfall (1)

= 37.06
0.1971

= 188.0579 mm/hr.
4 Design Flood Discharge =
Q-50 = 0.278x Cxlx A
= x 0.278 x 0.8511 x 188.0579 x 0.0651

= 2.4517 cum/sec
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5§ Checking for adequacy of Waterway Provided
a Discharge = 2.4517 cum/sec

¢ Avg. Waterway Required = Q
\%

= 2.4517
1.75

= 1.4010 Sg.m
d Proposed Opening = 1 12 1.2

e Height of Water = Avg. Waterway
Total Width

= 1.4010
1.2

= 1.1670 m

f Avg. Bed Level = 202.783

h  Min. Formation Required BL + Ht of water  + free Board
= 202.7830 +1.1670  +2.4920
= 206.4420

k Formation level adopted = 206.4420

Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.
Estimation of Design Discharge for Railway Bridge. Br. No. 213

Topography

Catchment Area 0.1639 Sq Km
Length of Longest Stream 0.450 Km

Height Of farthest point 205133 M
Height of Point of Interest 202.783 M

Height Diff of 10 & 11 2.350 M

Nature of Soil Sandy Soil / Sandy Laom... ..
Avg. Bed Level 202783 M

Observed HFL 204.596 M
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1

Using Improved Rational Formula

Q-50 = 0.278xC x| x A
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
- 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

Run off coefficient

Description of the catchment Formula for C
Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)"02
Alluvium/siity/coastal area C=0332(RxF)*02

Red soil /Clayey loarn/ giay or brown aliuvium/ cultivated

= A
plains / tall crop / wooded areas C=0415RxF)"02

Black Cotton/ clayey soil/lightly covered! lightly wooded/Plain

=0. R 0.2
& Barren / sub mountaine & plateau E=HASEIR KR 48

Hilly soil / plateau/barren C=0498(RxF)~0.2
Where
R= 50 Year 24 hour point rainfall { cm)

Areal Reduction factor depending upon catchment Area & duration rainfall

F= from table below
Duration of Rainfall
Catchment Areain Sq. Km. <30 Min 30 to 60 60 To 100
Min Min

<2.58qg. Km 0.72 0.81 0.88
2.5t05.0 Sq. Km 0.71 0.8 0.87
510 13.0 Sg. Km 0.7 0.79 0.86
13.0 to 25.0 Sg. Km 0.68 0.78 0.85

Note:- Rainfall Duration shali be equal to the caculziad tc for the cacthment

for estimating the time of concentration(ic) as per bhatnagar formula

1

o [ L3,,‘ H1 0.245
= [0.45x 0.45% 0.45/2.350 ] 034

= 0.3259 hr.
= 0.3259 hr. x 60

= 19.5627 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 02
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqgKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 .

3 Calculation of Intensity of Rainfall (1)

a tch Ratio = 0.1778 From Fig. 4 of RBF - 16
b  1h Ratio= = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratie
1h Ratio
= 0.1778
0.34

= 0.5228
d
| R-50(24) = 300.00 mm
i R-50(1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = K x R-50 (1)

= 0.56228 x102.00

= 53.3291 mm

R-50 (tc)

tc

iv  Int. of rainfall (1)
= 53.33
0.3259
= 163.6469 mm/hr.
4 Design Flood Discharge =
Q-50 = 0278 xCxlx A
= x 0.278 x 0.8511 x 163.6469 x 0.1639

= 6.3462 cum/sec
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5 Checking for adequacy of Waterway Provided

a Discharge = 6.3462 cum/sec
¢ Avg. Waterway Required = Q
V
= 6.3462
1.75
= 3.6264 Sq.m
d Proposed Opening = 1 2 2
e Height of Water = Avg. Waterway
Total Width
= 3.6264
2
= 1.8130 m
f Avg. Bed Level = 202,783
h  Min, Formation Required BL + Ht of water  + free Board
= 202.7830 +1.8130  +2.0280
= 206.6240
k Formation level adopted = 206.6240
Provided formation Level is O.K.
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Dedicated freight corridor Corporation of India.

Estimation of Design Discharge for Railway Bridge. Br. No. 214

Topography

Catchment Area

Length of Longest Stream
Height Of farthest point
Height of Point of Interest

Height Diff of 10 & 11
Nature of Soil

Avg. Bed Level

Observed HFL

0.0811 &g Km
0.390 Km
205533 M
202.783 M

2750 M

Sandy Soil / Sandy Laom.....

202.783 M

203.7560 M
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1 Using Improved Rational Formula

Q-50 = 0278 xCxIxA
Where
Q-50 = 50 Years Design Flood Discharge
¢ = Runoff Coefficient
| = 50 Years Rainfall Intensity lasting for tc hour duration where tc = time of concentration

a = Catchment Area

2 Run off coefficient

Description of the catchment Formula for C
a Sandy Soil / Sandy Laom/ arid Areas C=0249RxF)*02
b Aliuvium/silty/coastal area C=0332(RxF)" 5.2

Red soil /Clayey loam/ gray or brown aliuvium/ cultivated

=0415(RxF)~0.2

¢ plains / tall crop / wooded areas @ =DtaiRaR)
d Black Cotton/ clayey sqillright]y covered/ lightly wooded/Plain C=0.456(R x F)~0.2

& Barren / sub mountaine & plateau
e Hilly soil / plateau/barren C=0498RxF)*02

Where

R = 50 Year 24 hour point rainfall { cm)

F= Areal Reduction factor depending upon catchment Area & duration rainfall

from table below
Duration of Rainfall
Catchment Area in Sq. Km. < 30 Min 30 to 60 60 To 100
Min Min

<258¢. Km 0.72 0.81 0.88

2.5t05.0 Sg. Km 0.71 0.8 0.87

510 13.0 Sg. Km 0.7 0.79 0.86

13.0to 25.9 Sg. Km 0.68 078 0.35

Note:- Rainfail Duratior shall be equal to the cad®iuted te for the cacthment

for estimating the time of concentration(ic) as per bhatnagar formula

tc [LP/H] 03
= [0.39x0.39x0.39/2.750] 084

= 0.2662 hr.
= 0.2662 hr. x 60

= 15.9710 Min
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Nature of Soil is , Sandy Soil / Sandy Laom/ arid Areas, C=0.249(RxF)”* 0.2

R = 300.00 mm
F = 0.72
C=0249x(RxF) 0.2
= 0.8511

But as per Annexture 5.1.1.(a) 1. ( Khosla ), of "Flood Estimation Methods For Catchments Less Than 25 SqKm
in Area", Bridges & Floods wing Report No. RBF - 16 , Coeff. Assumed for calculation is " 0.10 ".

3 Calculation of Intensity of Rainfall (1)

a tc h Ratio = 0.1565 From Fig. 4 of RBF - 16
b  1h Ratio= = 0.34 From Fig. 4 of RBF - 16
¢ Coefficient K = tc h Ratio
1h Ratie
= 0.1585
0.34

= 0.4602
d
I R-50 (24) = 300.00 mm
i R-50 (1) = R-50 (24) x 1 h to 24 h Rainfall Ratio.

= 300 x 0.34

= 102.00 mm
i R-50 (tc) = KxR-50(1)

= 0.4602 x102.00

= 46.9421 mm

R-50 (tc)

tc

iv  Int. of rainfall (1)
= 46.94
0.2662
= 176.3520 mmv/hr.
4 Design Flood Discharge =
Q-50 = 0.278xCxlx A
= x 0.278 x 0.8511 x 176.3520 x 0.0811

= 3.3840 cum/sec
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5 Checking for adequacy of Waterway Provided
a Discharge = 3.3840 cum/sec

¢ Avg. Waterway Required = Q
\Y

2 3.3840
175

= 1.9337 Sg.m
d Proposed Opening = 1 2 1.2

e Height of Water = Avg. Waterway
Total Width

= 1.9337
2

= 09670 m

f Avg. Bed Level = 202.783

h  Min. Formation Required BL + Htof water + free Board
= 202.7830 +0.9670  +3.0450
= 206.7950

k Formation level adopted = 206.7950

Provided formation Level is O.K.
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