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Hydraulic Data for Contract Package 301

Sr. No. Chainage Exist. No. IR KM Prop. No. Page Numbers
1 Methodology 0001-0008
2 119330 237 180/11-13 5 0009-0012
3 4030.336 241 195/29 - 196/1 9 0013-0016
4 5866.009 242 197/23-25 10 0017-0020
5 21013.359 253 212/33-35 23 0021-0024
6 27676.071 259 219/17-19 31 0025-0029
78 29000 260 221/5-7 32 0030-0034
8 32467.577 283 224/9-11 35 0035-0039
9 36864.174 268 228/25-29 40 0040-0049
10 44086.609 276 235/29-31 48 0050-0054
1 46669.462 279 238/15-17 51 0055-0058
12 56653 287 248/15-17 59 0059-0064
13 59410 289 251/8-7 60 0065-0071
14 61240 280 25311-3 61 0072-0078
15 62017 291 253/23-25 62 0079-0085
16 62309 292 254/5-7 63 0086-0091
17 64372 293 256/5-9 64 0092-0098
18 65481 204 257/7-13 85 0098-0110
19 72637 299 263/21-23 74 0111-0116
20 73445 300 264/21-23 75 0117-0122
21 73695 301 264/33-35 76 0123-0128
22 75644 302 266/19-21 77 0128-0133
23 76908 304 267/25-27 79 0134-0139

24 78984 309 269/29-31 83 0140-0144
25 79952 311 270/33-35 87 0145-0150
26 80744 312 271/19-21 89 0151-0156

27 80763 312 New 271/19-21 90 0157-0161

28 82722 313 273/21-29 a1 0162-0182
29 84355 314 A 2751-7 92 0183-0188
30 84206 314 275/7-9 93 0189-0194
31 84550 314 B 275/13-15 94 0195-0200
32 868275 315 277/7-9 95 0201-0207

33 87150 316 278/3-5 96 0208-0214

34 89680 319 280/17-19 99 0215-0220
35 90105 320 2811-3 100 0221-0226

36 92000 322 282/27-283/1 102 0227-0232
37 94473 323 285/13-18 104 0233-02378B
38 94850 324 285/25-27 107 0238-0242
39 96263 324 A 287/5-7 111 0243-0248
40 96433 324 B 287/M11-13 112 0249-0254
41 96688 325 (2-D-7) 287/17-25 114 0255-0266
42 100564 326 291/16-18 121 0267-0272
43 100835 327 291/24-26 122 0273-0278
44 101086 328 291/32-292/2 123 0279-0284

45 102518 329 293/12-14 124 0285-0291

46 103190 330 294/4-6 125 0292-0297
47 103563 3N 294/14-18 126 0298-0303
48 104372 332 295/8-10 127 0305-0310
49 104574 333 295/14-16 128 0311-0316
S0 106823 334 297/22-24 130 0317-0323
51 108072 335 298/34-36 131 0324-0329
52 109307 337 300/7-9 0330-0335
53 109654 338 300/18-20 134 0336-0343
54 110723 339 301/20-22 135 0344-0350
55 110979 340 301/28-30 136 0351-0356
56 111543 341 302/14-16 137 0357-0362
57 112435 342 303/12-14 138 0363-068

58 112930 343 303/26-28 139 0369-0374
59 113176 344 304/2-4 140 0375-0381

60 113413 345 304/10-12 142 0382-0387
61 113741 346 304/18-20 143 0388-0392
62 114341 347 305/8-10 144 0393-0397




Hydraulic Data for Contract Package 301

Sr. No. Chainage Exist. No. IR KM Prop. No. Page Numbers
63 114637 348 305/16-18 145 0398-0403
64 114840 349 305/22-24 146 0404-0409
85 115254 350 306/4-6 147 0410-0415
66 115550 351 306/12-14 148 0416-0421
67 116215 352 307/6-8 149 0422-0426
68 116770 353 307/24-26 150 0427-0432
69 118668 354 309/18-20 152 0433-0438
70 119243 © 355 310/4-6 154 0439-0444
71 119841 355 A 310/22-24 153 0445-0450
72 120688 356 311/18-20 155 0451-0456
73 121275 356 A 312/6-8 156 0457-0462
74 122080 357 312/30-32 157 0463-0468
75 122805 358 313/20-22 158 0469-0474
76 125700 Detour (3-D-4) Sirhind Detour 163 0475-0485
77 131393 362 320/26-28 171 0486-0491
78 132402 363 321/28-30 172 0492-0497
79 139140 366 328/15-17 176 0498-0503
80 147247 370 336/15-21 183 0504-0508
81 148704 371 338/3-5 184 0509-0514
82 150823 372 340/7-9 185 0515-0520
83 151200 373 340/17-19 186 0521-0526
84 152014 375 341/13-15 188 0527-0532
85 158390 377 348/25-27 191 0533-0538
86 159595 a7s 348/31-349/1 192 0539-0543
87 163211 383 352/21-23 197 0544-0548
88 164481 384 353/33-35 198 0549-0554




Existing Bridge No — 331

Location - KM 294/13-17 |

P'rdeSed Bridge No — 064

___Location — CH: 103563

" (Hydrology Details)
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Name / No. of Proposed Bridge :
Name of Nalfah / Stream / River :
River Sub - Zone :

G.T SheetNo :

Length of Longest Stream course from sourcs to the

| Calculations for Bridge of Dedi

ted Freight Corridor - Kesri to Sanehwal

39
Local Stream
Upper Indo- Ganga Plains 1 (e)
538710
1:50,000
264/13-17
30"30'58" Approx.
76°%3257" Approx.
= 20.241 Sq Km
= 6.692 Km
= 27606 m
= 28765 m
= 840 m
= - 28755 m
. RBF-16):

1= 50 Years Rainfafl Ir}hnsw‘{mmmr)lasﬁm bri:hourdumﬂmmmtcumeﬁrmulmon

bridge sits,
Helght of Farthest Polnt,
Helght of Polnt of Intsrest,
Helght of the Farthest Point above Polnt of Interast along
the river,
Average Bed Lavel
1 Formuia { Bri Fi
mn Qg = 0278 xCxIxA
where, Qe = 50 years Design Flood Discharga ( Cumecs )
C = Runoff Coefficient
A = Calchment Area { 5q Km)
(#) Runoff Coefficient, C ;

Aowrﬂrubﬂmwmmmmimomw(m). Annexure - 5.1.1 (@), Bridges & Floods Wing Report No. RBF - 18, March - 1980

8. No. Deacription ) " C " Value
1 Steep, bare rack, city pavements’ ) © 08
2 Rock, Steep but wooded 0.8
3 Piateaus , Lightly covered 0.7
4 Clavey soils, Stiff & bare 0.8
5 " Clavay solls, Lightly covered 0.6
8 Loam, Lightly cultivated of covered 0.4
7 Loam, largely cultivated " 0.4
8 Sandy Soll, Light growth 02
g Sandy Soll, covered, heavy brush 0.1 - . ﬁ 2
In present case,  Runoff Cosfliclent, ¢ 04



(1) Caleulation of Intensity of Rainfall, I

For estimating the tima of concentration ( tc ) as per Bhatnagar's formula :

t -

(a) 1, h Ratio =

{b) 1 h Ratio =

(¢) Coefficient, K

{d)
(1) Rep(24) =

(i) Rea (1) =

{lH} Reo (L) =

(v} Raintall intenshy, !

[LrH]
3432 Hr
205.933 Mina
0.54 ( from Fig. 4 of RBF - 18
0.34 ( from Fig. 4 of RBF - 18)

t; h Ratio
1 h Ratio

1.574

24.00 cm

0.34 xR (24) {asperClauss : 2.1.3, RBF - 18, for River Sub - Zone : 1 (e)}
8.18 cm

KxRe(1)
1284 cm.

128.40 mm

_Ratt)
ot

- 37.41 mm /Hr

0.278 XCxixA

84.201 Cumecs
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onal F ula { IRC a ch):

Catchment Area, . A = 20.241 Sq. Km 2024,08 Hectares
Length of path from Toposheat, L s 8,882 Km
Difierence in Levels from Toposheet, H s 840m
Maximum Rainfall, F = 240,00 mm
‘Duration of Storm, T = 24 Hrs
One Hour Rainfall, L=(F/T)x(T+1)/(1+1) = 125,00 mm/ Hr
Time of Concentration (IRC - SP : 13 - 1898, Clause : 4.7) t=(0.87 x L3/ H) %™ 3.75 Hre
Critical Rainfall Intensfty, b=LX[2F(1+L)] = 82,60 mm / Hr
Discharge, Q=0028xPxfxAxl,
P=cufﬂd|ntdﬂmoﬂ(Fcrdwudhﬁnthﬂiwhdorm} 0.400
= Fraction of maximum point intensity at centre of storm, depends on ares 0.68
A = Caichment Area In Hectares 2024.08Hectares
I, = Critical intensity of Rainfall 5.280 cm / Hr
Q = Maximum Discharge 118.852 Cumecs
[ lc‘ n's F &
Q = CxmM™
ﬁlére, Q = the peak run-off in Cumeca
M = the catchment area in 5q Km
c = '11-14.whmﬂ1bnnnuafminfnlﬂs'ed-120mn
14 - 19 In Madhya Pradesh:
22'in Westem Ghats
¢ & 18 (adopted in present case ).
M - 20241 SqKm
Hencs, Q = .152.882 Cumecs

Desian Discharge :

(As per IRC - SP : 13- 1908, Clause - 7.1 & Clausa - 4.2 and 4.3 of LR S. Coda of Practicas for the Design of Substructure & Foundation of
Bridges ) '

Discharge by Rational Formuta ( RBF - 18 Report) 84.201 Cumecs
Discharge by Rational Formuta ( IRC approach ) 116.862 Cumecs
Discharge by Didu_n's Formuia 152.662 Cumecs
Maximum qulwge 152.682 Cumecs
Next Masimum Discharge 116.852. Cumacs

The difference Is within 50% of the next maximum discharge

Hencs, Design Discharge adopted- - a = 162.682 Cumecs

- 0300



5 Linear Waterway :

-M

Avérage Bed Lavel = 28755 m

HFL as per site condition & local inquiry = 269.056 m

8o, Total Depth of Water, H = 1.50 m

Frovide 16 spans of 6.1 m at propossd brisge site location.
'cnuuwmy(pmrdou), L = 91.50 m

Total Area, A = 137.250 m2

Veloclty, v = Q/A

= 1112 m/sec

Vertical nee :

Design Discharga . Q = 152.882 Cumecs.
Vertical Clearance ag periRC 6. 1888 Cl. 108,21 = 0.800 m
Vubmcumamﬂmcmbrmmecl.u = 0874 m
So, Vertical Clearanca adopted = 0800 m
Minlmum Soffit Leve! = HFL + Vertical Clearance

= 269,952 m

sﬂ g'r Depth ;

WusehDulmthw(uperlﬂc 78 - 2000, Clause : 70311&Clausa 4.4, IRS

cmmmmmdsubmmarommqam %
haumDelanhcharga 198.488 Cumecs
DaphdSmwhmrdmmcm4enﬂRs.CodoofolwmseredgndSubomma&FomdﬁmofBﬁm&lﬂc-n 2000,
17032,

Mean Dapth of Scour, don = .34 X (D, 77K, )®

D, = Design discharge per metrs width 217 Cumecs/m

Ker = St factor 1.00.

Ay = 225 m
Mnanmmnupmmpemausuu IRSCmomecﬂauh'DnlgnofSuane&FnundaﬂmofBﬂdgu.)
(For moderate bend) 2 18xd,,

So, Maximum Scour Depth - 3368 m
i} m r H
Mexdmum Scour Level = HFL - Maximurn Scour Depth

0301
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PRL_331

PROPOSED BRIDGE NO. BR.064 (

Rly Km. 294/14-18, DFCC Chainage 103563
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PRL_331

PROPOSED BRIDGE NO. BR.064 (

Rly Km. 294/14-18, DFCC Chainage 103563
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Existing Bridge No — 332
1 295/8-10

Proposed ﬂdﬁge No — 065
- L@caﬁm — CH: 104372

(Hydrology Details)




Hydrological Caiculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name / No. of Proposed Bridge : 332

Name of Nallah/ Stream / River : Local Stream

River Sub - Zone : Upper Indo- Ganga Plains 1 (g)

G.T SheetNo : ' B3B/10

Scale: 1:50,000

Location : 205/8-10

Latitude : 30°30'58"

Longitude : . 76"az'57"

Catchment Area, A = 0.191 8¢ Km

Length of Longest Stream course from source to the

bridge site, L = 0.873 Km
Height of Farthest Point , H1 = 268,895 m
Height of Point of Interest H2 L= 268.05 m

- Height of the Farthest Point above Point of Interost a!ongr H _— 0.90 m
the river,
Average Bed Level . ' =. . 268.05 m

1 Digscharge by Rational Formuta { Bridges & Flood Wing Report No. RBF - 16} :

(i) Qp =0.278xCxixA
~ where, Qsp = 50 years Design Flood Discharge ( Cumecs )

C = Runoff Coefficient
I = 80 Years Rainfall Intensity ( mm / Hr Y iasting for te hour duration where te is the time of concentration

A = Catchment Area { Sq Km )

{ ii } Runoff Coefficient, C:

According to Report of the Cammittee of Engineers { Khosla ), Annexure - 5.1.1 { a }, Bridges & Floods Wing Report No. RBF - 16, March - 1980

. No. Description " C " Value
f 1 Steep, bare rock, city pavements ' 0.9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 0.7 _—
4 Clavey sois, Stiff & bare 06 . % 2 F 3
5 Clavey soils, Lightly covered G5 "
8 Loam, Lightly cultivated or coverad 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth 0.2
g Sandy Soil, covered, heavy brush 0.1

In presentcase, Runoff Coefﬁcient,‘ C = 0.4



{ iii ) Calculation of Intensity of Rainfall, | :

For estimating the time of concentrations { tc J as per Bhatnagars formula :

tc =

{a}  thRatio =
(b}  1hRato =

{¢} Coefficlent, K =

(d}
(i} Rsp{24) =

{i}) Reo(1) ’ : =

(i) Raa(t) .

{ iv} Rainfall Intensity, i

{ iv) Design Flood Discharge ;

Qsa ’ =

[ L*1H 1 0.345
0.901 Hr
54_1.661 Mins
032 { from Fig. 4 of RBF ~ 168 )
0.34 (from Fig. 4 of RBF - 18}

t, h Ratic
1 h Ratio

0.936

24.00 ¢cm

0.34x R5 {24 ) [as per Clause: 2.1.3, RBF - 18, for River Sub - Zone © 1 {e)]

8.16 em
K xR (1 ).
7.64 em
76.38 mm
= Ry (t.}
. L™
= 8477 mm/Hr
0.278xCxixA

1,796 Cumecs

Cr

€l



2 pischarge by Rational Formula { IRC approach ) :

Catchment Area, A
'Length of path from Toposheet,

Difference in Levels from Teposheet, H
Maximum Rainfall, F

Buration of Storm, T

One Hour Rainfall,

Time of Concentration ( IRG - SP: 13 - 1998, Clause 4.7)

" Criticat Rainfalt intensity.

= 0.491 Sq. Km
= 0.873 Km
= 9.80 m

n

L= (F/Tyx(T+1)7(1+1)
t.=(0.87 x L*H )™
l=bxE2/(1+L)] =

Digcharge, Q=0.028xPxfrAxl
P = Coefficient of Runoff { For clayey soils, lightly cuttivated or covered ) 04
f = Fraction of maximum point intensity at centre of storm, depends on area 0.95

A= Catchment Area in Hectares
I, = Criticat Intensity of Rainfali

Q = Maximum Discharge

1 Discharge by Dicken's Formula :
Q =

where, Q =

=
]

Hence, Q ' =

4 Design Discharge :

16.05 Hectares

24086 mm

24 Hrs
125.00 mm / Hr

C.84 Hrs
135.59 mm/ Hr

19,05 Hectares
13.559 cm/ Hr
2.749 Cumecs

cxm™

the peak run-off in Cumecs

the catchment area in Sq Km _

11 - 14, where tha_annual rainfaf is 60 - 120 cm
14 - 19 in Madhya Pradesh

22 in Western Ghats

16 .{ adopted in present case }
0.191 Sq Km

4.614 Cumecs

{As perIRC - 8P :13- 1908, Clayse - 7.1 & Clause-4.2and 4.3 of LR.S. .Code of Practices for the Design of Substructure & Foundation of

Bridges ) .

Discharge by Rational Formula { RBF - 16 Report)
Discharge by Rational Farmuia ( IRC approach §

Discharge by Dicken's Formila
Maximum Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q

1,796 Gumecs
2.749 Cumecs
4.614 Cumecs

4614 Cumecs
2.749 Cumecs

= 4,123 Cumecs -

ol
L
e



5 Linear Waterway :

Average Bed Levef = 268.05 m

HFL as per site condition & local inquiry = 269.83 m
So, Total Depth of Water, H = 178 m

Provided One RCC BOX of 3 x 3m span at proposed bridge site location.

Clear Waterway ( provided }, L = 300 m
Total Area, A = 5.340 m2
Velocity , v = Q7iA

= 0.772 misec

& Scour Depth :

Increase in Design Discharge ( as per IRC : 78 - 2000, Clause : 703.1.1 & Clause - 4.4, IRS

0,
Code of Practices for Design of Substructure & Foundation of Bridges ) 30%

Increased Design Discharge ) 5.360 Cumecs

Depth &f Scour in accordance with Clause 4.5 of LR.S. Cede of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,
Clause : 703.2,

Mean Depth of Seour, : Gum = 134 X [ Dy 2/ K,p )P
DOy, = Design discharge per metre width 1.78 Cumecs/m
Ky = Siltfactar o © 100
dyn = ' 197 m

Maxéimum Scour Depth ( as per Clause 4.6.5, IRS Code of Practices for Design of Substrucm're & Foundaticn of Bridges. )
{For moderate bend) = 1.5 x d,n

S0, Maximum-Scour Depth V = 2.960 m

7  Maximum Scour Leval :

HFL. - Maximum Scour Depth
= 266.87 m

Maximum Scour Levet
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Hvdro!égicai Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name / No. of Proposed Bridge :
Name of Nailah / Stream | River :
River Sub - Zone *

G.T Sheet No :

Scale :

Location :

Latitude :

Longitude :

Catchment Arza,

Length of Longest Stream course from source to the
bridge site,

Height of Farthest Point,

Height of Point of Interest ,

Helght of the Farthest Point above Paint of interest aiong

the river,

Average Bed Level

H1

H2

333
Local Stream
Upper Indo- Ganga Plains 1 (e}

53B/10
1: 50,000
205/13-15
30731
76%32°8"
= 0.408 Sg'Km
= 0.427 Km
= 269.00 m
= 267.95 m
= 1.05 m
= 267.95 m

1 Disgharge by Rational Formula { Bridges & Flood Wing Report No. RBF - 16 }:

(1)

(i)

Qsa =027T8xCxiIxA

where , Qs = 50 years Design Flood Discharge { Cumecs }

C = Runcff Coefficient

I'= 50 Years Rainfall Intensity { mm / Hr ) lasting for 1o hour duration where te is the time of concentration

A = Catchment Area { 8q Km}

Runoff Coefficient, C :

According to Report of the Committee of Engineers (Khosla ), Annexure - 5.1.1 ( & ), Bridges & Floods Wing Report No. RBF - 18, March ~.1980

S. No. Description "CUValue
1 Steep, bare rock, city pavements 0.9
2z Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 0.7
4 Clavey sciis, Stiff & bare 0.6
5 Clavey soiis, Lightly covered 0.5
8 Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth a2 - -
9 Sandy Scif, covered, heavy brush 0.1 - Q "iﬁ ﬂi

Inpresent case, Runoff Coefficient, [

04

Bontis



{ iii ) Calculation of Intensity of Rainfall, { :

For estimating the time of concentration { 1 ) as per Bhatnagar's formula :

f. =

{a)  t.hRatio =

{6}  1hRato =

{t) Coefficient, K =
(d)

(i) Rep(24) =
{il) Rea(1) =
(i) Reo (1) -
(v} -Rainfall Intensity, i

{ iv } Desiqgn Flood Discharge :

Qsa W

qu =

[Lﬂ[H] 2345

0.408 Hr

24,453 Mins

620 { from Fig. 4 of RBF - 16 )

0.34 ( from Fig. 4 of RBF - 16 )

t. h Ratio
1 h Ratio

0.595

24.00 cm
034 x R;o (24) [asperClause: 2.1.3, RBF - 186, for River Sub - Zone ; 1 fe)l
816 cm
KXRg {1}
4.85 cm
48.54 mm

= Rg{t)

= 14911 mm | Hr

0278 xCxixA

§.378 Curmnecs

Frartn

ol



2 Discharge by Rational Formuia { IRC approach ) :

Catchment Area, = 0.408 Sg. Km
Length of path from Toposhest, = 0.427 Km
Bifference in Levels from Toposheet, H = 105 m

Maxirmum Rainfall, F

Duration of Storm, T

One Hour Rainfalt,

Time of Concentration { IRC - & : 13 - 1998, Clause 4.7)

L=(F/Tyx(T+1}/(1+1}

Critical Rainfall Intensity, L= lx{2/(1+1}]

Discharge, Q=002BxPXxFfxAXI

P = Coefficient of Runcff ( For clayey soils, lighlly cultivated or covered }
f= Fracticn of maxdimum point intensity at centre of storm, depends cn area
A = Catchment Area in Hectares

ls = Critical Intensity of Rainfall

Q = Maximum Discharge

3 DBischarge by Dicken's Formula :

It

t.=(0.87 x P/ H )08

0.400

0.98
46.60 Hectares
18.545 cm/ Hr
8.264 Cumecs

Q = Cxm¥
where, Q o= the peak run-off in Cumecs

M = the catchment area in Sq Km

C = 11 - 14, where the annual rainfall is 60 - 120 em
14 - 19 in Madhya Pradesh
22 in Western Ghats

c . = 16 { adopted in present case )

= 0.406 Sg Km
Hence, a . = 8.138 Cumecs

4 Desiqgn Discharge :

40.6C Hectares

245.00 mm

24 Hrs
125.00 mm { Hr

0.35 Hrs
185,45 mm/ Hr

(As perIRC - P : 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.&. Code of Practices for the Design of Substructure & Foundation of

Bridges }

Discharge by Rational Formula { RBF - 16 Report ) 5,378 Cumecs
Discharge ty Rational Formula { IRG approach ) 8.264 Cumecs
Distharge by Dicken's Formula 8.138 Cumecs
Maximum: Discharge 8.264 Cumecs
Next Maximum Discharge 8.284 Cumecs

The difference is within 50% of the next maxirmum discharge

Hence, Design Discharge adopted

8.264 Cumecs

S
God
frats
Gt

i



§ Linear Waterway ;

Average Bed Level = 267.85 m
HFL as per site condition & lecal inquiry = 26835 m
So, Total Depth of Water, H = 140 m

Provide 2 spans of 3.05 m at bridge site location.

Clear Waterway { provided ), L = 510 m
Total Area, A = 8.540 m2
Velocity , W = Q/A

= ' 0.968 mifsec

6 Vertical Clearance :

Besign Discharge Q _ = 8.264 Cumecs
{i) Vertical Clearance as per tRC 5 - 1998 €. 106.2 1 ’ = ’ 0800 m
(if} Vertical Clearance as per Raitway Code for sub-structure C_i. 4.8 = © 0.600 m

So, Verlical Clearance adopted : l = . 0800 m

HFL + Vertical Clearance
= 269,952 m

Minimum Soffit Level

7- Scour Depth :

Increase in Design Discharge ( as per IRC : 78 - 2000, Clause : 703.1.1 & Clause ‘4.4, IRS

0,
Cade of Practices for Design of Substructure & Foundation of Bridges H 30%

Increased Design Dzscrzarge - : - 10.743 Cumecs

Depth of Scourin aocordance with Clause 4.6 of LR.S. Code of Practices for Deszgn of Substructure & Feundation of Bridges & IRC - 78 : 2000,

Clause : 703.2,
. Mean Depth of Scour, o = 1.34 % (D521 Ky )P
’ . ' B, = Design discharge per metre width 1.76 Cumecs/m
Ko = Silt factor . 1.00
tam = ’ 195 m

Maximum Scour Depth ( as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend) = 1.5 xdgm
i So, Maximum Scour Depth = 2931 m

8 Maximum Scour Level :

Maximurm Scour Leved = HFL - Maximum Scour Depih
= Z66.42 m

4

L1
=
L
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S

Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name / No. of Proposed Bridge :
Name of Nallah / Stream / River :
River Sub - Zone :

G.T Sheet No :

Scale :

Location :

Latitude :

Longitude :

Catchment Area,

Length of Longest Stream course from source to the

bridge site ,

Height of Farthest Point ,

Height of Point of interest,

Height of the Farthest Point abave Point of Interest along

the river,

Average Bed Level

Ht

H2

334
Loeai Stream

Upper indo- Ganga Plains 1 ()

53B/10

150,000

207/21-23

30%ar47r

76%31'45"
= 1768 Sg Km
= 4.018 Km
= 269.15 m
= 265,85 m
= 330 m
= _ 265.85 m

RBF -161:

1 Discharge by Rationai Formuia { Bridges & Flood Wing Report No.

(1) Qso

v

0278 xCxixA

Qsz = 50 years Design Flood Discharge { Cumecs }

C = Runoff Coefficient

=
H]

{ ii } Runoff Coefficient . C :

Catchment Area ( SgKm )

= 50 Years Rainfall Intensity { mm / Hr } lasting for t¢ hour duration where t¢ is the time of cancentration

Accerding to Report of the Comimittee of Engineers { Khosla }, Annexure - 5.1.1 {a), Bridges & Floods Wing Report No. RBF - 16, March - 1990

S. No. Pescription "G " Value
1 Steep, bare rock, city pavements [1R°]
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 07
4 Clavey soils, Stiff & bare ce
5 Clavey soils, Lightly covered 0.5
G Loam, Lightly cultivated or covereq 0.4
7 Loam, {argely cuitivated ' 0.3
8 Sandy Scd, Light growih 0.2
9 Sandy Soil, covered, heavy brush 0.1
o 03
. kb
tn present case, Runoff Coefficient, c = 0.4 -



{a) t; h Ratio -

(b} 1 h Ratig =

{c) Coefficient, K =

(d)
(1) Reg(24) =
(1) Reg (1) =
(iil) Rep (L) . =

{iv}) Rainfali Intensity, I

(iv } Design Flood Discharge :
Qs.g =

Qs ' =

{ ifi ) Calgulation of Intensity of Rainfall, |

For estimating the time of concentration { fc } as per Bhatnagar's formula :

[ [;3! H] 0.345
2,794 Hr
167.654 Mins
0.52 {from Fig. 4 of RBF - 16 )
0.24 { frem Fig. 4 of RBF - 16 )
t. h Ratio
1 it Ratio
1.835
24.00 cm

0.34 xRgp { 24 ) [asper Clause : 2.4.3, RBF - 16, for River Sub - Zone : 1 (e}]

818 cm
KXRg{1)
12,52 cm
125.22 mm
= Rss{tc).
&
= _ 44.82 mm { Hr
4278 xCxlixA

8.810 Cumecs

e



2 Discharge by Rational Formula { IRC approach ) :

Catchment Area, A =
Length of path from Toposhest, L =
Difference in Levels from Toposheet, H =

Maximum Rainfali, F

Duration of Storm, T

QOne Hour Rainfall,

Time of Concentration ( IRC - SP : 13 - 1698, Clause : 4.7 )
Critical Rainfail Intensity, =l x[2/(14)]
Discharge, QA=0.028xPxfxAxi,

P = Coefficient of Runcff { For clayey soils, lightly cuitivated or covered j

f= Fracticn of maximum poirt intensity at centre of storm, depends on areg

A = Catchment Area in Hectares

I, = Critical [ntensity of Rainfali

& = Maximum Discharge

3 Discharge by Dicken's Formula :

Q = Cxm
where. Q = the peak run-off in Cumecs

M = the catchment area in Sq Km

c = 11 - 14, where the annuai rainfall is 60 - 120 cm
14 - 19 i Madhya Pradesh
22 in Western Ghats

c ' = 16

M z 1,768 Sq Km

Hence, [#] =

4 Design Discharge :

b= {FITIx{F+1)/(1+1)

1.768 Sq. Km
4,018 Km
330 m

t,= (0,87 x L3/ H ) 0%s

0.400
0.98
176,78 Heclares
6.276 cm/Hr
12477 Cumecs

{ adopted in present case )

24.530 Cumecs

176.78 Hectares

240.00 mm

24 Hrs
125.90 mm/ Hr

2.98 Hrs
62.76 mm/ Hr

(Asper IRC - SF : 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of {.R.8. Code of Practices for the Design of Substructure & Foundation of

Bridiges } :

Rischarge by Rationai Formula { RBF - 16 Report )
Discharge by Rational Formula { IRC approach )

Discharge by Dicken's Formuig
Maxdmum Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q : =

8.810 Cumecs
12,177 Cumecs
24.530 Cumecs

24,530 Cumecs
12.177 Cumecs

18.266 Cumecs



§

{0
(it}

Linear Waterway :

Average Bed Level = 26585 m
HFL as per site condition & local inguiry = 288.50 m
So, Totai Depth of Water, H = 2865 m
Provide 4 spans of 3.05 m at bridge site location.
Clear Waterway ( provided }, L = 12.20 m
Total Area, A = 32.330 m2
Velocity , \' = QrA

= 0.565 mlsec
Vertical Clearance ;
Design Discharge Q = 18.266 Cumecs
Vertical Clearance as per IRC 5- 19898 CL 106.2.1 ) = 0.600 m
Veriical Clearance as per Railway Code for sub-structure G, 4.8 . = 0.600 m
So, Verlical Clearance adapted = . 0.800 m

Minimum Soffif Level

Scour Depth :

Increase in Design Discharge (as perIRC: 78 - 2000, Clause : 703.1.1 & Clause : 4.4, IRS
Code of Pracfices for Design of Substructure & Foundation of Bridges )

Increased Design Disch'arge

Depth of Scour in accordance with Clause 4.8 of LR.S. Code of Practices for D

HFL + Vertical Clearance
269,102 m

30%

23.746 Cumecs

esign of Substructure & Foundation of Bridges & IRG - 78 * 2000

Clause : 703.2,

Mean Depth of Scour, tdyn =134 % (D21 K, 1P
Dy, = Design discharge per metre width 1.95 Cumecs/m
Ky = Silt factor 1.00
Oy = 209 m

Maxi'mum Scour Depth ( as per Clause 4.8.8, iRS Code of Practices for Design of Substrﬁcture & Foundation of Bridges. }

{For moderate bend)

= 1.5 x dyy

So, Maximum Scour Depth = 3133 m

Maximum Scour Level :

- Maximum Scour Level

HFL - Maximum Scour Depth
26537 m



1.768 sqg. km.
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Hydrological Caiculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name ! No. of Proposed Bridge : 335

Name of Naliah / Stream / River ; Local Stream

River Sub - Zone :

G.T Sheet No : 538/10
Scafe : 160,000
Location : 298/33-34
Latitude : 0%z 11
Lengitude : 76%37g
Catchment Area, A =

Length of Longest Stream course from source to the

bridge site , -
Height of Farthest Point, H1
Helght of Point of Interest , H2
Height of the Farthest Point above Point of Interest along H

the river,

Average Bed Level

RBF-161}:

1 Discharge by Rational Formuia { Bridges & Flood Wing Report No.
(i) Qs =0.278xCxlx A
where | Qs = 50 years Design Flood Discharge { Cumec-s)

¢ = Runcff Coefficient

Upper indo- Ganga Piains 1 (g)

0.232 Sq Km

0.871 Km

26806 m

26745 m

C.EO m

267,45 m

i= 50 Years Rainfall intensity ( mm / Hr) lasting for tc hour duration where te is the me of concentration

A = Catchment Area ( Sg Km )

(it ) Runoff Coefficient . C :

According to Report of the Committee of Engineers { Khosia ), Annexure - 5.1.1 {a)

. Bridges & Floods Wing Report No. RBF - 16, March - 1980

5. No. Description " C " Value
1 Steep, bare rock, city pavements a9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 0.7
4 Glavey soils, Stiff & bare 06
5 Clavey sails, Lightly covered G.5
B Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth 0.2
g Sandy Scil, covered, heavy brush 01

In present case,  Runoff Coefficient, c =

0.4

e

A

s



(iii ) Calculation of Intensity of Rainfali, I :

For estimating the time of concentration { tc } as per Bhatnagar's formula

t. )

{a) t. h Ratio =
{b} 1 h Ratio =

fc) Coefficient K =

(dj
{i} Rsp(24) =

(i) R (1) . =

(Ui} Reo () . =

" {iv) Rainfail Intenslty, |

{ iv ) Design Flood Discharge :

Qe =

Qso =

[L'TH} *%

C1AST Hr

£9.416 Mins

0.36 { from Fig. 4 of RBF - 16

0.34 (from Fig. 4 of RBF - 18)

t. it Ratio

1 h Ratio

1.063

24.00 cm

0.34x Rgy{24) [asperClayse: 2.1.3, RBF - 18, for River Sub - Zone : f (&)}

B.16 cm

KxRg{1)
8.67 cm
86.73 mm

=_ Rss ()

= 74.97 mm/Hr

0.278xCxixA

1.934 Cumecs

s -
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2 Discharge by Rational Formula { IRC approach ) :

Catchment Area, A = 0,232 S Km 23.20 Hectares
Length of path from Toposheet, L = 0.971 Km

Difference in Levels from Toposheet, H = 080 m

Maxirum Rainfall, F = 240,00 mm
Buration of Stdrm, T = 24 Hrs
One Mour Rainfall, l={FIT)x{T+4}/{(1+1} = 125.00 mm/Hr
Time of Cancentration ( IRC - SP : 13- 1998, Clause : 4.7 ) t.={0.87 x L3/ H )™ 1.12 Hrs’
Critical Rainfall Intensity, l=tx[27(1+1t1] = 118.1% mm/ Hr
Discharge, Q=002 xPxfxAxl

P = Coefficient of Runaff { For clayey soils, lightly cultivated or coverad ) 0.400

f "—""Frac!ion of maximum point intensity at centre of storm, depends on area 0.98

A= Catehment Area in Hectares 23.20 Hectares

I, = Critical Intensity of Rainfall 11.818 cm/ Hr

Q = Maximum Discharge . 3.010 Cumecs

3 Discharge by Dicken's Formula ;

Q & Cxm™
where, Q = the peak run-off in Cumecs
M = the catchment area in Sq Km
[ = 11 - 14, where the annual rainfall is 60 ~ 120 cm

14 - 19 in Madhya FPradesh
22 in Western Ghats

c = 16 - { acdopted in present case )
= 0.232 SgKm
Hence, 4 Q ' = . 5.349 Cumecs

4 Design Discharge !

{As per IRC - 5P : 13 - 1908, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practices for the Design of Substructure & Foundation of
Bridges )

Discharge by Ratlonal Formztla ( RBF - 16 Report } 1.934 Cumecs
Discharge by Rational Formuia { IRC approach ) 3.010 Cumecs
Discharge by Dicken's Formula 5.348 Cumecs
Maximum Discharge 5.349 Cumecs
Next Maximum Discharge 3.010 Cumecs

The difference is beyond 50% of the next maximurm discharge

Heﬁce, Design Discharge adopted Q = 4.514 Cumecs

¢
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(i
{i

maregs prdierway

Averages Bed Level = 28745 m
HFL as per site cendition & local inguiry = 268.04 m
So, Totai Depth of Water, ] = 0.59 m

Provide 2 spans of 3.05 m at bridge site location,

Clear Waterway ( provided ), L = 610 m
Total Area, A = 3.587 m2
Velocity | \ = Q/A

= 1.259 misec

Vertical Clearance -
S=Ld Ulearance -

Design Discharge . Q = ) 4.514 Cumecs
Vertical Clearancs as periRC 5- 1998 ), 106.2.1 = 0.800 m
Vertical Clearance as per Railway Cade for sub-structure 1. 4.8 = 0.600 m
So. Vertical Clearance adopted , = 0600 m
Minirmum Soffit Level = HFL + Vortical Cle'arance

= 268.640 m

Scour Depth :

Increase in Cesign Discharge ( as periRC : 78 2008, Clause : 703.1.1 & Clause : 4.4, RS
Code of Practices far Design of Substructure & Foundation of Bridges )

Increased Design Discharge

30%

5.889 Cumecs

Bepth of Scour in accordance with Clause 4.6 of LR S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,

Clause: 703.2,
Mean Depth of Scour, den =1.34x (D, 7} Ky 1
' Dy = Design discharge per metre width 0.96 Cumecs /m
Ky = Silt factor 1.08
= 13t m

Maximum Scoyur Depth { as per Clause 4.6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend) = 15 xd,,

Maximum Scour Level ;

—~sasulecour tevel

Maximum Scour Level = HFL - Maximum Seour Depth
= 266.08 m
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PROPOSED BRIDGE NO. BR.069(PRL _335)

Rly Km. 298/33-35, DFCC Chainage 108102
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Existing Bridge No — 337
Location — KM 300/7-9

Proposed B rﬁdﬁge No - 072
Location — CH: 109307 |

(Hydrology Details)




Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri {o Sanchwal

Name / No. of Proposed Bridge :

Name of Nallah/ Stream / River :

River Sub - Zone ;
G.T Sheet No :
Scale :

Location :
Latitude :
Longitude :

Catchment Areg,

Length of Longest Stream course from source to the

bridge site ,

Height of Farthest Point,

Height of Point of

Interest ,

Height of the Farthest Point above Point of Interest along

the river,

Average Bed Level

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBF - 16 );

(i) Qg =

where,

0278xCxixA

H1

H2

337

Locai Stream

Upper Indo- Ganga Plains 1 (g}

53B/10
1: 50,000
300/7-9
30"32'a5"
76%30'32"

Qse = 50 years Design Flood Discharge { Cumecs )

C = Runoif Ceefficient

2.399 8¢ Km

6.830 Km

269.85 m

28605 m

380 m

266.06 m

t= 50 Years Rainfail Intensity { mm: / Hr } fasting for t¢ hour duration where t¢ is the time of concentration

A = Catchment Area { Sq Km )

{ i } Runoff Coefficient, C :

According to Report of the Committee of Engineers | Khosla }, Annexure - 5.1.1 { 2 }, Bridges & Flcods Wing Report No. RBF - 16, March - 1990

S

¥
Gt
Ay
i
St
&

5. No. Description "G "Value
1 Steep, bare rock, city pavements 6.9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 07
4 Clavey soils, Stiff & bare 0.6
5 Ciavey soils, Lightly covered 0.5
5 Loam, Lightly cuitivated or covered 0.4
7 Loam, largely cuitivated 03
8 Sandy Soil, Light growth 0.2
g Sandy Soil, covered, heavy brush 0.1

In present case,

Runoff Coefficient, c

0.4



{ iti ) Calculation of Intensity of Rainfail, | :

For estimating the time of concentration { tc ) as per Bhatnagar's formuia :

t, = [ LK 1 0,345

= 4.568 Hr
= 274.063 Mins

{a) t. h Ratio = .54 ( from Fig. 4 of RBF - 16)

(b} 1 h Ratio = 0.34 ( from Fig. 4 of RBF - 18)

{c}) Coefficient, K = t. h Ratio

1 h Ratio

= 1.574

{d}

{1} Ry (24) = 24.00 cm

{it} Rg{1) = {Jf34xR5.,(24) [ as per Clause : 2.1.3, RBF - 16, for River Sub - Zone : 1 (e )]
= 8.18 ém

(ii”RSO(.tc) ’ = Ksta“). .
= 12.84 ¢m
= 128.40 mm

Reo (1)
t

{ iv} Rainfall Infensity, )

= : 28.41 mm f Hr
{ iv ) Design Flood Discharge :
Qs = 0278 x CxIxXA

Qs L= 7.497 Cumecs



2 Pischarge by Rational Formuia {IRC approach ) :

Catchment Area, A = 2.399 Sq. Km 239 85 Hectares
Length of path from Toposheet, L = 5.830 ¥m

Difference in Levels from Toposhest, H = 390 m

Maximum Rainfall, F = 240.0C mm
Duration of Storm, T = 24 Hrs
One Hour Rainfall, b= (FIT)x(T+1)/(1+1) = 125.00 mm / Hr
Time of Concentration ( IRC - SP: 13 - 1998, Clause : 4.7 ) to=({ 0.87 x L¥/H ) 0% 5.18 Hrs
Critical Rainéall Intensity, = lax[27(1+)] = 40.58 mmt / Hr
Discharge, Q=0028xPxfxAxl,

P = Coefficient of Runaff { For clayey soils, lightly cuitivated or covered ) 0.400

f = Fraction of maximum point intensity at centre of storm, depends on area G.o8

A = Catchment Area in Hectares 239.85 Hectares

I; = Critical intensity of Raiafali 4056 em / Hr

@ = Maximum Discharge ) 10.679 Cumecs

3 Discharge by Bicken's Formuia :
Q = CxH e

where, Q ' a the peak run-off in Cumecs
= the catchment area in Sg Km
c = 11 - 14, where the annual rainfait is 60 - 120 cm
' 14 - 19 in Madhya Pradesh
22 in Western Ghats

[ = 16 (adopted in present case )
= 2.398 Sq Km
Hencs, Q- ' = 30.837 Cumecs

4 Design Discharge :

{ As per IRC - 8P : 13- 1998, Clause - 7.1 & Clause - 4,2 and 4.3 of LR.S. Code of Practices for the Design of Subsfructure & Foundation of
Bridges )

Discharge by Rational Formuia ( RBF - 16 Repart) 7.497 Cumecs
Discharge by Rational Formulz { IRC approach } ) 10.679 Cumecs
Bischarge by Dicken's Fermula : 30.837 Cumecs
Maximum Discharge ) 30.837 Cumecs
Next Maximum Discharge 10.6‘?_9 Cumecs

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q. = 16,018 Cumecs

’E\mﬁ



5

U]
{i

Linear Waterway :

Average Bed Level ' = 266.05 m
HFL. as per site conditicn & lecal inguiry = 26837 m
So, Total Depth of Water, ; H = 232 m

Provide 2 spans of 3.05 m at bridge site location,

Clear Waterway { provided j, L = 610 m
Total Area, A = 14.140 m2
Valocity , v = QA

) = 1.133 misec

Vertical Clearance ;

Design Discharge ' Q = 16.018 Cumecs
Vertical Clearance as per IRC 5 - 1998 CI, 106.2.1 ‘= 0.600 m
Vertical Clearance as per Railway Code for sub-struciure €L 4.8 = 06.600 m

S0, Vertical Clearance adopted . .= 0.600 m
Minimum Soffit Level = HFL + Vertical Clearance -

= - 268970 m

Scour Depth :

tncrease in Design Discharge ( as per IRG : 78 - 2000, Clause ; 703.1.1 & Clause : 4.4, |RS
Code of Practices for Design of Substructure & Foundation of Bridges )

Increased Design Discharge

Depth of Scour in accordance with Clause 4.6 of LR.8. Cede of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000

Clause : 703.2,
Mean Depth of Scour, dym = 1,34 X (D, 2/ Ke )™
. Dy, = Design discharge per metre width 3.41 Cumecs / m
Ky = Silt factor . 1.00
Ay & ’ 3.04 m

Maximum Scaur Depth ( as per Clause 4.6.6, iRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) ' = 1.5 X dym,
So, Maximum Scour Depth = 4.557 m

Maximum Scour Leve} :

Maximum Scour Lavel . = HFL - Maximum Scour Depth
= 263831 m

30%

20.824 Cumecs

s



2.399 sq. km.

Bridge no | 337

0334



PROPOSED BRIDGE NO.BR.072(PRL_337)
Rly Km. 300/8-10, DFCC Chainage 109307
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Existing Brid ge No — 338
Location — KM 300/18-20

Proposed Brid g@ No — @73
Location — CH: 10

(Hydrology D




Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name / No. of Proposed Bridge :

Name of Maltah / Stream / River :

River Sub - Zone :

G.T Sheet No :
Scale:
Location ;
Latitude :
Longitude :

Catchment Area ,

Length of LLongest Stream course from source to the

bridge site,

Height of Farthest Point ,

Helght of Point of interest,

Height of the Farthest Point above Point of Interest along

the river,

Average Bed Level

H1

H2

- 338

Local Stream

Upper Indo- Ganga Plains 1 {e}
53B/10

1: 50,000

300/18-20

30% 243"

76%3021"

= 9,647 Sq Km

= 5.674 Km

= 27138 m

= 266.35 m

= 503 m

= Z266.35 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBF - 16} :

(i} Qp = 0.278xCxixA

where ,

Qsp = 50 years Design Flood Discharge { Cumecs }

C = Runoff Coefficient

I'= 50 Years Rainfail Intensity { mm / Hr } lasting for tc hour duration where ic is the time of concentration

A = Catchment Area ( Sq Km )

(il } Runoff Coefficient , C :

According ta Report of the Committee of Engineers ( Khosla }, Annexuire - 5.1.1 «(a}, Bridges & Floods Wing Report No. RBF - 16, March - 1990

5. No, Description "G " Value
1 Steep, bare rock, city pavements 0.9
2 Rack, Steep but wooded 0.8
3 Plateaus , Lightly covered .07
4 Clavey soils, Stiff & bare 0.6
5 Clavey scils, Lightly covered 0.5
5 Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated .3 = @ 3 o0
8 Sandy Soil, Light growth 0.2 o & &
g Sandy Soil, covered, heavy brush .1

in present case,

Runoff Coefficient, c

0.4



Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

’

Name / No. of Praposed Bridge : 338

Name of Nallah ! Stream/ River : Local Stream

River Sub - Zone : Upper Indo- Ganga Plains 1 (g)

G.T Sheet No : 53B/10

Scale : : 1: 50,000

Location : 300/18-20

Latitude : 30%3z43"

Longitude : 765301

Catchment Area , A = 9.647 SqKm

Length of Longest Stream course from source to the

bridge site L = 5.674 Km
Height of Farthest Point , H1 = 27138 m
Height of Point of interest , H2 = 266.35 m
Height of the Farthest Point above Point of interest along .

. H = 503 m
the river,
Average Bed Levei ' = 28635 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBF - 16 ) :

{i) Q59=0.27BXCXIXA

where , Qsy = 50 years Design Flood Discharge ( Cumecs )
C = Runoff Coefficient

t = 50 Years Rainfall intensity { mm / Hr') lasting for t¢ hour duration where feis the time of concentration

A = Calchment Area ( Sq Km )

{ it ¥y Runoff Coefficient , C :

According to Report of the Commitiee of Engineers { Khosla }, Annexure - 5.1.1 (2}, Bridges & Fioods Wing Report No. RBF - 18, March - 1680

8. No. Description " C"Value
1 Steep, bare rock, city pavements 0.9
2 Rack, Steep but wooded - 0.8
3 Piateaus , Lightly covered ) 0.7
g 4 Clavey soits, Stiff & bare 0.8
: 5 Clavey soils, Lightiy covered 0.5
] Loam, Lighily cultivated or covered 0.4
7 Loam, {argely cultivated 0.3 )
8 Sandy Soi, Light growth ' ez J— @ g i; ?
: ] Sandy Soil, covered, heavy brush 0.1 -

In present case, Runoff Coefficient, c = 0.4



{ ii ) Calculation of Intensity of Rainfail, i ;

Fer estimating the time of concentration { tc } as per Bhatnagar's formula ;

to 3

{a) t. h Ratio =
{b) 1 h Ratio =

{e} Ceoefficient, K =

{d)
(i) Rso(24) =

{il} Reo(1) : =

(i) e (L} . =

{iv} Rainfail Intensity, 1

(iv) Design Flood Discharge :

Qsy ) =

[LYR] 9

3.483 Hr

207.198 Mins

0.54 ( from Fig, 4 of RBF - 16 )
034 { from Fig. 4 of RBF - 16)
{; i Ratio
 ihRato
1.574
24.00 em

0.34 xRyy {24} [as perClause: 2.1.3 RBF - 16, for River Sub - Zone: 1(e)]’

B.16 ¢m
K;R5(1)
12.84 cm
128.40 mm
= Ry (1)
t
= 37.18 mm/ Mr
G278xCxIxA

39.886 Cumecs



2 Discharge by Rational Formuia { IRC approach |

Catchment Area, A = 9.647 Sq. Km
L.ength of path from Toposheet, L = 5.674 Km
Difference in Levels from Toposhest, H = 503 m

Maximum Rainfall, F =

Duration of Storm, T =

One Hour Rairfall, L2 (FIT)x(T+1)3/{1+1) =

Time of Goncentration ( IRC - SP: 13 - 1998, Glause : 4.7} t.= {087 x L3 1} 03

Critical Rainfall Intensify, =lhx[2/(1+4)} =

Discharge, Q=002 xPxfxAxl,

P = Coefficient of Runoff { For clayey soils, lightly cultivated or covered ) D.400

f= Fraction of maximum point intensity at centre of storm, depends on area

A = Catchment Area in Hectares 964.6% Hectares
I, = Critical Intensity of Rainfall 5.231 cm/ Hr
Q = Maximum Cischarge 55.393 Cumecs

3 Discharge by Dicken's Formula :

G = Cxm™
where, Q - the peak run-off in Cumees
M = the catchment area in Sq Km

c = 11 - 14, where the annual rainfall is 60 - 126 cm

14 - 19 in Madhya Pradesh
22 in Western Ghats

c ' = 16 { adopted in present case )
= 9.647 Sg Km
Hence, Q = 87.581 Cumecs

4 Design Discharge :

964,689 Mectares

240.00 mm

24 Hrs
125.00 mm / Hr

3.78 Mrs
52.31 mm/ Hr

(As perIRC - SP: 13- 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.§. Code of Practices for the Design of Substructure & Faundation of

Bridges )

Discharge by Rational Formula { RBF - 18 Report ) ] 39.886 Cumecs
Discharge by Rational Formula { IRC approach } 55.393 Cumecs
Discharge by Dicker's Formula 87.581 Cumecs
Maximum Discharge B7.581 Cumecs
Next Maximum Discharge 55.393 Cumecs

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q = B3.090 Cumecs

o
L
iy
Gy



i
(i

Linear Waterway :

Average Bed Level = 266.35 m
HFL as per site condition & local inquizy = 268.20 m
So, Total Depth of Water, H B 185 m

Provide 8 spans of 6.1 m at bridge site location.

Clear Waterway ( provided J, . L = 4880 m
Total Area, A = 80.182 m2
Velocity , Vv = Q/A

= 0.921 misec

Vertical Clearance :

Design Discharge Q = 83.080 Cumecs
Verticai Clearance as per IRC 5 - 1998 Cl. 106.2.1 = 0.900 m
Veﬁical Clearance as per Railway Code for sub-structure CI. 4.8 = 0716 m
So, Vertical Clearance adopted ' . = 0.800 m -
Minimum Soffit Level = HFL + Verticat Clearance

‘= 269.100 m

Scour Depth ¢

Increase in Desigh Discharge ( as per IRC : 78 - 2000, Ciause : 703.1.1 & Clause : 4.4, RS

. o,
Code of Practices for Design of Substruciure & Foundation of Bridges ) 30%

Increased Design Discharge ) : . 108.016 Cumecs

Depih of Seaur in accordance with Clause 4.6 of LR S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 ; 2000,
Clause : 703.2, .

Mean Depth of Scour, Ay = 134 x (D21 Ky )
" D, = Design cischarge per matre width 221 Cumess/m
Ky = Siltfactor 1.00
dypy = 228 m

Maximusm Scour Depth { as per Clause 4.5.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) ) = 1.5xd,

So, Maximum Scour Depth = 3414 m

Maximum Scour Level :

HFL - Maximum Scour Depth
= 26479 m

Maximum Scour Levet



9.647 sq. km.

Bridge no | 338




PROPOSED BRIDGE NO. BR. 073 (PRL_338)

Rly Km. 300/17-20, DFCC Chainage 109654
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Existing ] mdge No - 339
Location — KM 301/18-20

mp@sed Bridge No — 074
Location - CH: 110979

(Hydrology Details)




Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name / No. of Proposed Bridge :
Nama of Nallah/ Stream / River :
River Sub - Zone ;

G.T SheetNo:

Scale:

Location :

Latitude :

Longitude :

Catchment Area ,

Length of Longest Stream tourse from source to the
bridge site,

Helght of Farthest Point ,

Height of Point of Interest ,

Height of the Farthest Point above Point of Interest along

the river,

Average Bed Level

H1

H2

33g

Local Stream

Upper Indo- Ganga Plains 1 {g)

53B/6
1: 50,000
301118-20
a3z

76°28'51"

1 Discharge by Rational Formula ( Bridqgs & Flood Wing Report No, RBF - 16 }

Qp =0.278xCxIxA

where , Qs = 50 yeérs Design Flood Discharge ( Cumecs )

G = Runoif Coefficient

11.0668 Sq Km

7.518 Km

271171 m

266.25 m

548 m

266.25 m

I = 50 Years Rainfail Intensity { mm/ Hr ) lasting for tc hour duration where tc is the time of concentration

A = Catchment Area { SgKm)

{ ii ) Runoff Coefficient , C :

According to Report of the Committee of Engineers ( Khosla j, Annexure - 5.1.1 {a ). Bridges & Floods Wing Repoert No. RBF - 16, March - 1950

§. No. Description " C " Value
1 Steep, bare rock, city pavements G.9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 0.7
4 Clavey soils, Stiff & bare 08
5 Clavey sails, Lightly covered . 05
é Loam, Lightly cultivated or covered 0.4
7 Loam, largely cuitivated 0.3
8 Sandy Soll, Light growth 0.2
g Sandy Soll, covered, heavy brush G.1

§

¥
B e
LA
mm Y
o

Inpresentcase, Runoff Coefficient, c

8.4



( iii ) Galculation of Intensity of Rainfall, | :

or estimating the fime of concentration () as per Bhatnagar's formuia ;

i =

{a}  i.hRatio =
(b} . 1hRatio =

{c) Coefficient, K =

(d}
{i} Rep{24) =

(i} Rsa (1) =

(i} Rsa(te) =

{ iv ) Rainfafl intensity, i

{ iv } Besign Flood Discharge

Q5g =

[ L:l i H} 0145
4.492 Hr
269.517 Mins
0.54 { from Fig. 4 of RBF - 16 )
0.34 {from Fig. 4 of RBF - 16)

f. h Ratio

——————e e

1 h Ratio

1.574

24.00 ¢ ”
0.34xRep { 24) [as per C;ause 121 .3', RBF - 18, for River Sub-Zore 1 1 (e 1
8.16 em
KxRspit)

12.84 cm

128.40 mm

H

Rsp ()
ok

= 28.58 mm / Hr

0.278xCxixA

35.174 Cumecs
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2 Discharge by Rational Formula { IRC approach ) :

Catchment Area, A = 11.088 Su. Km 1108.80 Hectares
tength of path from Toposheet, [X = 7.518 Km

Difference in Levels from Toposheet, H = 546 m

Maxisnum Rainfall, F = 240.60 mm
Duration of Storm, T _ = 24 Hrs
Cne Hour Rainfall, Ia=(F!T)x(‘!'+1)l(1+1) = 125.00 mm ! Hr
Time of Concentration { IRC - SP - 13 - 1998, Clause - 4.7 ) te= (0,87 x L3/ H ) *®8 5,07 Hrs
Critical Rainfall Intensity, Eelx[2/(1+t,)] = 41.20 mm/ Hr
Discharge, : QG=0028xPxfxAxi,

P = Coefficient of Runoff { For clayey soils, fightly cultivated or covered ) . 0.400

f= Fraction of maximum point intensity at centre of storm, depends on area ' 0.98

A = Catchment Area in Hectares ) 1106.60 Hectares

k; = Critical Intensity of Rainfall 4126 em / Hr

Q = Maximum Discharge 50.045 Cumecs

3 Discharge by Dicken's Formula :

f Q = Cxm¥
where, Q _ = the peak run-off in Cumecs
M = the catchment area in Sq Km
C = 11 - 14, where the annual rainfall 1s 60 - 120 cm

14 - 19 in Madhya Pradesh
22 in Wastern Ghats

c = BT {-adopted in present case )
M = i1.068 SqKm

Hence, Q = . 97.076 Cumecs

4 Design Discharge :

{As perIRC - 8P : 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practices for the Dasign of Substructure & Fourdation of

Bridges )

Discharge by Rational Formula ( RBF - 16 Report ) 35.174 Cumecs

Discharge by Rational Farrriuia { [RC approach } 50.045 Cumecs

Discharge by Dicken's Formula 97.078 Cumecs
¥ " Maximum Discharge _ : 97.676 Cumecs

Next Maximum Discharge ] 50.045 Cumecs
- / The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 75.068 Cumecs




5 Linear Waterway :

Average Bed Lavel = 266.25 m
HFL as per site condition & local inquiry = 268.20 m
S0, Total Depth of Water, ) H = 195 m

Provide 8 spans of 6.1 m at bridge site locatlon.

Clear Waterway ( provided ), L = 48,80 m
Tolat Area, A = §5.062 m2
Velogity , v = Q/A

= 0.790 misec

& Verfical Clearance :

Design Discharge Q - = 75.068 Cumecs
{(§ Verlical Clearance as per {RC 5 - 1998 CI. 108.2.1 = 0.900 m
(i) Vertical Clearance as per Railway Code for sub-structure Cl. 4.8 = 0.698 m

8o, Vertical Clearance adopted a © ostom

Minlmum Soffit Lavel

i

HFL + Vertical Clearance
= 269100 m

7 Scour Depth :

increase in Design Discharge { as per IRC ; 78 - 2000, Clause : 703.1.1 & Clause : 4.4, IRS ’ 209
Code of Practices for Design of Substructure & Foundatiar of Bridges § ¢

increased Design Discharge i : . . 97.588 Cumecs

Depth of Seour in accerdance with Clause 4.6 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRG - 78 . 2000,

Clause : 703.2,
Mean Depth of Scour, = 1,34 X (D, /K,y |
Dy, = Design discharge per metre width © 200 Cumecs/m
Ky = Silt factor 100
Ay = 243 m

Maximum Scour Depth ( as ber Clause 4.6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend)

1.8 x dypy
- 8o, Maximum Scour Depth o= 3180 m

8 Maximum Scour Levei :

Maximum Scour Levet-

[H

HFL - Maximum Scour Depth
= 265.01 m

#
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Exnstmg B

301/27-29

Proposed Bridge No — 075
Location — CH: HMW,

\ (Hyd@iml@gy Details)




Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name { No. of Proposed Bridge : 340

Name of Nallah / Stream / River : Locai Stream

River Sub - Zone : - Upper indo- Ganga Plains 1 (e}

G.T Sheet No : 53B/6

Scale : 1:50,000

Locatlon : 301/27-28

Latitude : 30%33'8"

Longitude : 78°284 2"

Catchment Area, ' A = 2.472 Sq Km

Length of L.ongest Stream course from source to the

bridge site, L _ = 5261 Km
Helght of Farthest Point, ) H1 = 270.04 m
Height of Point of interest , “H2 = 28544 m
:—:silltet:f, the Farthest Point abave Point of Interest along H : - 460 m
Average Bed Lavel ' , = 26544 m

1 Digcharge by Rational Formula ( Bridges & Flood Wing Report No. RBF - 16} :

(i) Qe =0,278xCxIxA

where , Q50 = 50 years Design Flood Discharge ( Cumecs }
C = Runoff Coefficient

t= 60.Years Rainfall Intensity { ram / Hr ) lasting for t& hour duraticn where tc is the time of cancentration

A = Calchment Area { Sq Km}

(i } Runoff Coefficient , C ;

Accarding to Repart of the Committee of Engineers ( Khosla }, Annexure - 5.1.1 ( a }, Bridges & Floods Wing Report No. RBE - 16, March - 1990

] 8. No. Description "G Value
v 1 Steep, bare rock, city pavements 0.8
2 Rock, Steep but wooded G.8
3 Plateaus , Lightly covered 0.7
4 Clavey soils, Stiff & bare ' 0.6
5 Clavey soils, Lightly covered 0.5
5} Loam, Lightly cultivated or covered 0.4 - § % 34 ‘?;
7 toam, fargely cullivated 03 o & W
8 Sandy Soil, Light growth 0.z
9 Sandy Scil, covered, heavy brush 0.1

L In present case, ' Runoff Coefficient, C = 0.4



{ iii ) Calculation of Intensity of Rainfail, | :

For estimating the time of concentration { tc } as per Bhatnagar's formufa :

t. =

{a) t: h Ratio =
(b} 1 h Ratio =

{c}) Ceosfficient, K =

{d}
{1) Ry (24) =

(#) Rsa(1) =

(it} Reo (1) =

{iv) Rainfail Intensity, s

{iv } Besign Flood Discharge :

Qs =

[LJ 1H] 0.345
3.293 Hr
197.608 Mins
0.54 ( from Fig. 4 of RBF - 18}
0.34 { from Fig, 4 of RBF - 16 )
1. h Ratio
1h Ratio
1,588
24.00 cm

8.16 cm
KxRg( 1 13
12.96 cm
129.80 mm
= Reo (L)
t
= 39.35 mm / Hr
0.278xCx1IxA

10,816 Cumecs

0.34 x Ry ( 24} [asperClause: 2.1.3, RBF - 18, for River Sub - Zone : 1 {e)]

b

o



2 Discharge by Rational Formula { IRC approach }:

Catlchment Area, A = 2.472 8g. Km
Length of path from Toposheat, L = 5,281 Km
Difference in Levels from Toposhest, H = 4.60 m

Maximum Rainfail, F =

Duration of Storm, T =

One Hour Rainfall, B={F/T)X(T+1)/(1+1) =

Time of Cancentration { IRC - SP: 13 - 1698, Clause : 4.7 ) t, = {0.87 x L} H )"

Critical Rainfall intensity, Lmlox[2/{1+t)] =

Discharge, Q=0028xPxfxAxI

P = Coefficient of Runcff ( For clayey saifs, lightly cultivated or coverad ) D.400

£= Fraction of maximum point intensity at centre of starm, depends on area

A = Catchment Area in Hectares 247.17 Hectares
I = Critical Intensity of Rainfall : 5.454 cm/Hr
Q = Maximurn Discharge B 14,795 Cumecs

3 Discharge by Dicken's Formula :

Q = Cxm™
where, Q ’ = the peak run-off in Cumecs
= the catchment area in Sq Km
c = 11 - 14, where the annual rainfall is 80 - 120 ¢m

14 - 19 in Madhya Pradesh
22 in Western Ghats

c = 16 { adepted in present case }
M = 2.472 Sq Km

Hence, . Q = - 31.841 Cumecs

4 Design Discharge :

247.17 Hectaresg

240.00 mm

24 Hrs
125.0C mm /Hr

3.68 Hrs
54.54 mm/Hr

(AsperIRC - SP: 13- 5998, Clause - 7.1 & Clause - 4.2 and 4.3 of | R.8. Code of Practices for the Design of Substructure & Foundation of

Bridges }

Discharge by Rational Formula { RBF - 18 Report) . 10.816 Curnecs
Discharge by Rational Formuta { IRC approach ) ) 14.795 Cumecs
Discharge by Dicken's Formula _ 31.541 Cumecs
Maximum Discharge 31.541 Cumecs
Next Maximum Discharge . 14,795 Cumecs

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 22.193 Cumecs

sy
2

L5
it



§ Linear Waterway :

Average Bed Level = 28544 m
HFL. as per site condition & iocal inquiry = 267.85 m
So, Total Depih of Water, H B 241 m

Provide 2 spans of 9.15m at proposed site location.

Clear Waterway ( provided ), L = 18.30 m
) Total Area, A = 44.030 m2
wF
Velogity , - A = Q/A
= 8.504 misec

6 Vertical Clearance :

Design Discharge Q = 22,193 Cumecs
() Vertical Clearance as per IRC 5 - 1998 Ci, 108.2.1 = G800 m
: (it} Vertical Clearance as per Raiiway Code for sub-structure CI. 4.8 = 0.600 m
So, Vertical Clearance adopted - = 0.600 m
Minimum Soffit Level = HFL + Vertical Clearance

= : 268,450 m

7 Scour Depth :

Ingrease in Design Discharge ( as per IRC : 78 - 2000, Clause : 703.1.1 & Clause : 4.4, IRS

0,
Code of Practices for Design of Substruciure & Foundation of Bridges ) 30%

Increased PDesign Discharge - ' - 28.881 Cumecs

Depth of Scour in accardance with Clause 4.6 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,

Clause : 703.2 ,
Mean Depth of Scour, o =134 X (D, 21Ky )™
, ‘ B, = Design discharge per metre width 1A58“Cumecs! m
4 K, = Silt factor ' 1.00
by = 182 m

Maximum Scour Depth ( as per Clause 4.6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) = 1.5xdyy
So, Maximum Scour Depth = 27123 m

8 Maximum Scour Level:

Maximum Scour Level HFL. - Maximum Scour Depth

= 26513 m

¢
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Existing Bridge No — 341
Location — KM 302/13-15

~ Proposed Bridge No — 076

Location — CH: 111543

Hydrology Details)




Hydrological Caiculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

River Sub - Zone :

G.T Sheet No :

Scale :

[.ocation :
Latitude :
Longitude :

Catehment Area,

Name / No. of Proposed Bridge :
Name of Nallah/ Stream / River :

Length of Longest Stream course from source to the

bridge slte,

Height of Farthest Point,

Height of Point of Interest,

the river,

Height of the Farthest Point above Point of nterest along

Average Bed Level

H1

H2

341
Local Stream

Upper indo- Ganga Plains 1 (g)

53816
1:50,000
302/13-15
30%33'20"
76"28'25"
u 2626 8q Km
= 3.455 Km
= 267.95 m
= 26505 m
= 290 m

= 26506 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBE - 16 ):

where ,

(i) Qg = 0.278xCxlIxA

Qs = 50 years Design Flood Discharge ( Cumecs )

C = Runoff Coefficient

1= 50 Years Rainfall Intensity { mm / Hr ) lasting for fc hour duration where g is the time of cancentration

A = Catchment Area ( Sq Km }

{ il } Runoff Coefficient, ¢ :

According to Report of the Committee of Engineers { Khosla ), Arnexure - 5.1.1 ( a ), Bridges & Floods Wing Repart No. RBF - 16, March - 1980

5. No.

Description

"¢ Value

1

Steep, bare rock, city pavements

0.8

Rock, Steep but wooded

12:]

Plateaus , Lightly covered

0.y

Clavey soils, Stiff & bare

0.6

Clavey soils, Lightly covered

0.5

Loam, Lightly cutivated or covered -

04

Loam, fargely cuitivated

0.3

Sandy Soll, Light growth

i
L
L
P

. 0.2 #

iR ~N[fo]juwjbs|lwin

Sandy Sail, coverad, heavy brush

0.1 -

in present case,

Runoff Coefficient, - <

04



{ ili } Calculation of Intensity of Rainfail, | :

Far estimating the time of concentration { {c ) as per Bhatnagar's formuia :

[ =

{a}) th Raﬁo B =

{b) 1 1 Ratio =

{c} Ceefficient, K =

(d})
{i} Rg(24) =

(i) Rea (1) . =

(b} Rep (1.} . =

{iv} Rainfall intensity, I

{ iv ) Besign Flood Discharge :

" Qs =

Qso =

{ 1%H 1 0.345
2,499 Hr
148.940 Mins
0.51 { from Fig. 4 of RBF - 16)
0.34 { from Fig. 4 of RBF - 16 )
t, h Ratio
1 h Ratio-
1491
24,06 cm

0.34 x Rsy (24 ) [as per Clause: 2.1.3, RBF - 18, for River Sub - Zonekz 1{e)]
8.16 cm
KxRs(1}
1247 cm
121.66 mm

= Rey (L)
t

= ' 48.68 mm / Hr

0278xCxixA

14.214 Cumecs

oy
Eaot
B ]
e



2 Discharge hy Rational Formula { IRC approach } ;

Catchment Area, A = 2826 Sq. Km 262.56 Hectares
Length of path from Toposheat, 3 = 3455 Km

Difference in Levels from Toposhest, H = 280 m

Maximum Rainfall, F = 240.00 mm
Duration of Storm, T = 24 Hrs
One Hour Rainfalf, La(FITYx{T+1)/i{1+1) = 125.00 sam / Hr
Time of Cancentration ( IRG - 8P : 13- 1998, Clause : 4.7) t.=(0.87 x LI H O™ - 2,63 Hrs
Critical Rainfall intensity, e=lx[2/{1+t)] = 68.80 mm/ Hr
Discharge, Q=0.028xPxfxAxi.

P = Coefficient of Runoff  For clayey scils, lightly cultivated or covered )] 0.400

f = Fraction of maximum point intensity at cantre of storm, depends on area 0.98

A = Catchment Area in Heclares ) 262.56 Hectares

1, = Critical Intensity of Rainfall 6.880 cm/ Hr

Q = Maximum Discharge . ' 19.826 Cumecs

3 Discharge by Dicken's Formula :

K a = Cxme
where, Q - = ' the peak nin-off in Cumecs
M = the catchment area in Sg Km
c = 11 - 14, where the arnual rainfail is 80 - 120 em

14 - 19 in Madhya Pradesh
22 in Westem Ghats

c = 16 -{ adopted in present case )
= 2.626 SqKm i
Hence, Q = 33.002 Cumecs -

4 Desiqgn Discharge :

(As per IRC - 8P: 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practices for the Design of Substructure & Foundation of

Bridges )

Discharge by Rationai Formula ( RBF - 16 Report } ) 14.214 Cumecs

Discharge by Rational Formula ( IRC approach } - 18.826 Cumecs

Discharge by Dicken's Formula 33.002 Cumecs
i Maximum Discharge 33.062 Cumecs

Next Maximum Discharge 19.826 Cumecs

The difference is beyond 50% of the next maximurm discharge

Hence, Design Discharge adopted [#] = 29.739 Cumecs
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§ Linear Waterway ;

Average Bed Level = 265.05 m
MFL as per site condition & local inquiry = 28755 m
So, Toial Depth of Water, H = 250 m

Provide 5 spans of 3.05 m RCC SLAB at proposed bridge site location.

Clear Waterway ( provided ), £ = 15.25 m
Total Area, A = 38,125 m2
Velocity , A = Q/A

= 0.780 misec

€ Vertical Clearance :

Design Disﬁharge Q = 29,739 Cumecs
(i) Vertical Clearance as per IRC 5. 1998 CI. 106.2.1 = _ 0.600 m
{if) Vertical Clearance as per Railway Code for sub-structure CJ. 4.8 = 0.80C m
So, Vertical Clearance adopted ) . = . 0.800 m
Minimum Soffit Level = HFL + Vertical Clearance
= 268.182 m

7 Scour Depth :

Increase in Design Discharge { as per IRC ; 78 2000, Clause : 703.1.1 & Clause : 4.4, IRS

o
Code of Practices for Design of Substructure & Foundaticn of Bridges } 30%

fncreased Design Discharge ) : - 38.660 Cumecs

Depth of Scour in accordance with Clause 4.6 of LR.S. Code of Practices for Design of Substricture & Foundation of Bridges & IRC - 78 ; 2000,

Clause : 703.2, ‘
Mean Depth of Scour, dyn =1.34% (D, 2/ Ky }?
' D, = Design discharge per metre width 2.54 Cymecs/m-
Kot = Silt factor 1.00
o = ’ 249 m

Maximum Scour Depth { as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) ) = 1.5 xdy

So, Maximum Scour Depth = AT m

3 Maximum Scour Leve! ;

H]

Maximum Scour Level HFL - Maximum Scour Depth

= . 26381 m
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesti to Sanehwal

Name / No. of Proposed Bridge ; 342

Name of Nallah / Stream / River : Local Stream

River Sub - Zone : Upper indo- Ganga Plaing 1 (@)

G.T Sheet No : 53B/6

Scale : 1: 50,000

Location : 30311214

Latitude : 303337

Longitude : 76%28'58"

Catchment Area , A = 0.549 SqKm

Length of Longest Stream course from source to the

bridge site , L = - 1703 Km
Helght of Farthest Point , H1 = 2687.70 m
Height of Point of Interest , H2 = 266.45 m
Height of the Farthest Péint above Point of Intarest along H u 1.25 m
the river,

Average Bed Level . = 26645 m

1 ﬂischérqe by Rational Formula (_ Bridges & Flood Wing Report No. REF - 16 ):

{i) Qg = 0.278xCxIxA

where , Qg = 50 years Design Flood Discharge ( Cumecs )
G = Runoff Coefficient

i = 50 Years Rainfall Intensity ( mm / Hr ) tasting for te hour duration whe_are fc is the fime of concentration

A = Catchment Area { SgKm)

{ii } Runoff Coefficient , C :

- According to Report of the Committee of Engineers { Khosla }, Annexure - 5.1,1 { a), Bridges & Floods Wing Report No. RBF - 16, March - 1690 .

S. No. Description " C " Value
i . Steep, bare rock, city pavements 09
2 Rock, Steep but wooded 08
3 Plateaus , Lighlly covered 07
4 Clavey soils, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
6 Loam, Lightly cultivated or covered 04 _
7 .Loam‘ largely cultivated 0.3 : § 3 g 5
8 Sandy Scil, Light growth : 0.2 . -~
9 Sandy Soil, covered, heavy brush 0.1

Inpresentcase, Runoff Coefficient, c = 0.4





