5 Linear Waterway :

Average Bed level = 287.20 m
HFL as per site condition & local inquiry = 26390 m
So, Total Depth of Water, H = 1.70m

Provided 8 RCC BOX of { 2x4 x 4 )m span at proposed bridge site location,

Clear Waterway ( provitfed ), L = 8400 m
Totai Area, A = 128.800 m2
Velocity , vV = QiA

' = 0.654 misec

8 Scour Depth :

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

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

In¢creased Design Discharge ‘ 92.553 Cumecs

Depth of Scour in accordance with Clause 4.6 of 1.R.8, Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,
Clause : 703.2,

Mean Depth of Scour, Gy = 134 x (D, 21K, )W
Dy = Design discharge per metre width 1.45 Cumecs/m
Kyt = Silt facior 1.00
dyp = 171 m

Maximum Scour Depth { as per Clause 4.6.6, IRS Code of Practices for Design of Sui:stmcture & Foundation of Bridges. }
{For moderate bend) _ ) = 1.5 x dy,
So, Maximum Scour Dapth o= 2570 m

7 Maximum Scour Level :

Maximum Scour Level- HFL - Maximum Scour Depth

= 266.33 m

G
B
L o]



: R
4 ™ i ti(!lifflt(Lﬁhni _‘i.urju_ kll&fsf

o um 191 0

ﬂs. bs g4 ¥l

3 »ﬁ a-vie

e +-,

-




PROPOSED BRIDGE NO. BR. 034 (PRL_314-B)

Rly Km. 276/11-18, DFCC Chainage 84550
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Existing 1 Bridge No — 315

Location — KM 277/7-9

Proposed Bridge No —

Location — CH: 86275

(Hydrology Details)




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

Natrte / No. of Proposed Bridge :
MName of Nallah / Stream / River -
River Sub - Zone ;

G.T Sheet No ;

Scale:

Location :

Latitude :

Longitude :

Catchment Area ,

Length of Longest Stream course from source fo the
bridge sife ,

Height of Farthest Point,

Height of Point of Interest,

Height of the Farthest Point above Point of Interast along

the river,

Average Bed Level

H1

Hz

315
Local Stream

Upper Indo- Ganga Plains 1 {g)

53B/ 1

1: 50,800

277-8

30%25 13

76%41'5g"
= 14368 SqgKm
= 1158 Km
= 268.87 m
= 287.42 m
= 145 m
= 26742 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBF - 18 }:

(i)

(i}

Qg =0.278xCxIx A
where | Qg =
G = Runcif Coefficient

50 years Design Flood Discharge { Gurmecs )

f= 50 Years Rainfall'intensity {mm /Hr ) lasting for tc hour duration whers t¢ is the time of ‘cancentration

A = Catchment Area { Sq Km )

Runoff Coefficient , C ;

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

5. No, Description

"G "Value

1

. Steep, bare rock, city paveménis

s

Rock, Steep but wooded

0.8

Piateaus , Lightly covered

07

Clavey soifs, Stiff & bare

0.8

Clavey soils, Lightly covered

0.5

Loam, Lightly cultivated or covered

04

Loam, largely cultivated

0.3

Sandy Scil, Light growth

G2

Dlwi~N{oinlalw|m

Sandy Sail, covered, heavy brush

0.1

In present case,

Runoff Coefficient, c

0.4




{ i } Calculation of intensity of Rainfall, | :

For estimating the fime of concentraticn {tc ) as per Bhatnagar's formula :

t. m

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

{c} Ceefficient, K =

(d})
(1) Reo(24) =

(i) Rop(1) =

(1) Rso (&) =

{ iv} Rainfall intensity, I

{ iv ) Design Flood Discharge :

Qso =

Q5(;| =

EL:,"H} 0.348

1.025 Hr

61.490 Mins

0.34 (from Fig. 4 of RBF - 15 )

0.34 { from Fig. 4 of RBF - 15 )

t. h Rafio
1 h Rafio

1.012

24.00 cm

0.34x R (24) [as per Clause : 2.1.3, RBF - 18, for River Sub-Zene:1(a)]

8.16 cm
KxRs(1)
" 8.26 em
82.55 mm
= Rsf(t:)
t
= 80.55 mm / Hr
0278xCxIxA

12.864 Cumecs

s

fagth



2 Discharge by Rational Formula { IRC approach ) :

Catchment Aréa, A
Length of path from Toposheat,

Difference in Levels from Toposheet, H

Maximum Rainfall, F
Duration of Storm, T
One Hour Rainfall,

= 1.436 Sq. Km 143.61 Hectares
= 1.158 Km
= 145 m

= 240.00 mm

= 24 Hrs

LS (FIT)x(T+1)/{1+1) 125.00 mm { Hr

I

Time of Concentration (IRC - 8P : 13 - 1998, Clause : 4.7 } to= {087 x LY )03 G.97 Hrs
Critical Rainfall infensity, L=lox{2/¢1+4)} = 126.64 mm/Hr
Discharge, Q=0028xPxixAxl,

P = Coefficient of Runoff { For clayey soits, lightly cultivated or covered } 0.400

f= Fraction of maximum point ih%ens%ty at centre of storm, depends on area 0.98

A= Catchment Area in Hectares
| = Critical Intensity of Rainfall

Q = Maximum Discharge

3 Discharge by Dicken's Formula -
Q =

where, o Q =

Hence, Q =

4 Desiqgn Discharge :

143.61 Hectares
12.684 cm /Hr
18.962 Cumecs

Cxm™

the peak rur-cff in Cumecs

the catchment area in $q Km

11 - 14, where the annual rainfall is 60 - 120 em
14 - 19 in Madhya Pradesh '
22 in Westem Ghats

16 ( adopted in present case )
1.436 Sq Km

© 20.990 Cumecs

{AsperIRC - SP: 13- 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practices for the Dasign of Substructure & Foundatian of

Bridge:s )

Discharge by Rational Formulg { REF - 16 Report }
Discharge by Rational Formula ( IRC approach }
Discharge by Dicken's Formuta

Maximum Discharge
Next Maximum Discharge

The difference is within 50% of the next maximum discharge

Hence, Design Discharge adopted Q

12.864 Cumecs
18.962 Cumecs
20,990 Cumecs

20.980 Cumecs
19.962 Cumecs

20.9890 Cumees

1]

§
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5

i)
{n

Linear Waterway ;

Average Bed teve! = 267.42 m
HFL as per site condition & local inguiry = 269.82 m
So, Total Depth of Water, H = 280 m

Provide 4 spans of 6.1 m at proposed site location as similar to existing spans arrangement but only three span arg using for passing
water.

Clear Waterway { provided ), L = 18.30 m
Total Area, A = 45750 m2
Velocity , v = Q/A

= 0.458 misec

Vertical Clearance :

Design Discharge ) Q = 20.990 Cumecs
Vertical Clearance as per IRC 5 - 1998 CI. 106.2.1 = 0.600 m
Verlical Clearance as per Railway Code for sub—stmcture CL 4.8 = 0600 m

Se, Vertical Clearance adopted . T = 0.600 m

HEL + Vertical Clearance
= 270,522 m

Minimum Soffit Levef

Scour Depth :

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

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

increased Design Discharge : . : ’ 27.287 Cumecs

Depth of Scaur in accordance with Clause 4.6 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,
Ciause : 703.2, )

Mean Depth of Scour, dom 21,34 X { Dy 27Ky )@ h
Dy, = Design discharge per matre width 1.4¢ Cumecs/m
Ky = Sit factor 1.00

dym = 175 m

Maximum Scour Depth ( 23 per Clause 4.5.6, RS Code of Practices for Dasign of Substructure & Foundation of Bridges. )
1.8 xd,,
Se, Maximum Scour Depth = 2623.m

i

(For moderate bend)

Maximum Scour Leve] :

It

Maximum Scour Level HFL - Maximum Scour Depth

= 28730 m
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Existing Bridge No — 316

Location — KM 278/3-5 |

~ Proposed Bridge No — 036
- Location — CH: 87150

(Hydrology Details)




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

Name / No. of Proposed Bridge : 316

Name of Nallah / Stream / River : Local Stream

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

G.T Sheet No : 53B/11

Scale : 1:50,000

Location : 278/3-5 -

Latitude : 30°25'27"

Longitude : 76%41'36"

Catchment Area, A = 3.280 Sq Km

Length of Longest Stream course from source to the

bridge site , L = 8.626 Km
Height of Farthest Point, H1 = 27165 m
Helght of Point of Interest , H2 = 269.05 m
AHeight of the Farthest Point above Point of Interest along H & 260 m
the river,

Average Bed Level = 269.05 m

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

(i) Qs =0.278xCxIxA

where , - Qsp = 50 years Design Flood Discharge ( Cumecs )
C = Runoff Coefficient '

| = 50 Years Rainfall Intensity ( mm / Hr ) lasting for t¢ hour duration where tc is the time of concentration

A = Catchment Area { Sg Km)

(ii ) Runoff Coefficient, C :

According to Report of the Committee of Engineers ( Khosfa ), Annexure - 5.1.1 (a), Bridges & Floods Wing Report No. RBF - 16, March - 1990

S. No. Description " C"Value
1 Steep, bare rock, city pavements 09
2 Rock, Steep but wooded 08
3 Plateaus, Lightly covered c07
4 ‘Clavey sails, Stiff & bare 0.6
5 Clavey sails, Lightly covered 0.5
6 Loam, Lightly cultivated or covered 04
7 Loam, largely cultivated ‘ 0.3 " e 0 2 !
8 Sandy Sail, Light growth 0.2 - .
9 Sandy Soil, covered, heavy brush 0.1

Inpresent case, Runoff Coefficient, c = 04



{ iii ) Calculation of Intensity of Rainfall, | :

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

te = [L3/H] O3
= 2.728 Hr
- 163.679 Mins
(a) t, h Ratio = 0.52 (from Fig. 4 of RBF - 16)
(b) 1 h Ratio = © 034 ( from Fig. 4 of RBF - 16)
(c) Coefficient, K = t. h Ratio
1 h Ratio
= 1.527
(d)
(1) Rso(24) = 24.00 cm
(i) Rsg(1) ‘ = 0.34x Rs (24) [as perClause: 2.1.3, RBF-1B,forRiverSub-_Zone:1(e)]
= 8.16 cm
(i) Reo (1) 5 KxRs (1)
=" 12.46 cm
= 124.59 mm
(iv) Rainfall intensity, 1 = ' Reo (te)
t
= . 45.67 mm/Hr
(iv) Design Flood Discharge :
Qs 7 = 0.278xCxIxA
Qs = 1_6.658 Cumecs

S HE



2 Discharge by Rational Formula { IRC approach ) :

Catchment Area, A = 3.280 Sq. Km 328,00 Hectares
Length of path from Toposheet, L = 3.626 Km

Difference in Levels from Toposhest, H = 260 m

Maximum Rainfall, F = 240.00 mm
Duration of Storm, T = 24 Hrs
One Hour Rainfall, L=(FIT)x{T+1)/{1+1) = 125.00 mm/ Hr
Time of Concentration ( IRC - SP : 13 - 1998, Clause : 4.7 ) t,=(0.87 x L*/ H) %% 2.90 Hrs
Critical Rainfall Intensity, le=lox[2/(1+t)] = 64.03 mm/ Hr
Discharge, Q=0.028xPxfxAxl,.

P = Coefficient of Runoff ( Fer clayey sails, lightly cultivated or covered ) 0.400

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

A = Catchment Area in Hectares 328.00 Hectares

.= Cﬁﬁcal Intensity of Rainfall 6.403 cm / Hr

Q = Maximum Discharge 23.050 Cumecs

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 annual rainfall is 60 - 120 cm
14 - 19 in Madhya Pradesh
22 in Westem Ghats

c = 16 ( adopted in present case )
= 3.280 SqKm
Hence, 7 Qa = 38.996 Cumecs

4 Design Discharge :

(As per IRC - SP: 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of |.R.S. Code of Practices for the Design of Substructure & Foundation of
Bridges )

Discharge by Rational Formula ( RBF - 16 Report ) 16.658 Cumecs
Discharge by Rational Formula ( IRC approach ) . 23.050 Cumecs
Discharge by Dicken's Formula 38.996 Cumecs
Maximum Discharge 38.996 Cumecs
Next Maximum 'Discharge 23.050 Cumei:s

The difference is beyond 50% of the next maximum discharge

Hence, Désign Discharge adopted Q = 34.576 Cumecs

= 081§



5 Linear Waterway :

Average Bed Level = 269.05 m
HFL as per site condition & local inquiry = 271.50 m
So, Total Depth of Water, H o= 245m

Provide 4 spans of 6.1 m at proposed brisge site location.

Clear Waterway ( provided ), L = 2440 m
Total Area, A = 59,780 m2
Velocity , \" = Q/A

= 0.578 misec

6 Vertical Clearance :

Design Discharge Q = : 34.578 Cumecs
(i) Vertical Clearance as per IRC 5 - 1998 Cl. 106.2.1 = 0.900 m
(il Vertical Clearance as per Railway Code for sub-structure CJ. 48 = 0.608 m

So, Vertical Clearan_ce adopted - = 0.900 m

Minimum Soffit Level HFL + Vertical Clearance

a | 272.402 m

7 Scour Depth :

Increase in Design Discharge ( as per IRG : 78 - 2000, Clause : 703.1.1 & Clause : 44, IRS
Code of Practices for Design of Substructure & Foundation of Bridges )

Increased Design Discharge 44,948 Cumecs

*30%

Depth 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, ) din =134 x (D, * 1 Ky )™
D, = Design discharge per metre width . 1.84 Cumecs/m
Ky = Silt factor 1.00
Oy = 201 m

Maximum Scour Depth ( as per Glause 4.6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) ’ = 1.5% dyp,
So, Maximum Scour Depth = 3.020 m

8 Maximum Scour Level :-

Maximum Scour Level HFL - Maximum Scour Depth

= 268.48 m

3%
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Existing :u """ No - 319

Location — KM

(Hydrology Details)




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

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

G.T Sheet No:

Scale:

Location :

lLatitude :

Longitude :

Catchment Area,

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

Height of Farthest Point ,

H1

18
Local Stream

Upper indo- Ganga Plains 1 (g)

Height of Point of Interest ,

Height of the Farthest Peint above Point of interast along

the river,

Average Bed Leve|

1  Discharge by Rational Formula { Bridges & Flood Wing Report No.

H2

53R/ 11
1: 50,000
280/17-19
30%26'18"
76%40' 17"
= 0.134 SqKm
= 0.628 Kin
= 270.95 1t
= 27025 m
= 0.70 m
= 27025 m

RBF-161:

(i) Qg = 0.278xCxIx A

where ,

Qs = 50 years Design Flood Discharge { Cumecs )

C

_ Roneff Coefficient

I'= 50 Years Rainfall Intensity ( mm / Hr ) |

A = Catchment Arez ( Sq Km }

(i } Runoff Coefficient . G :

According to Report of the Cornmittee of Engineers { Khosla )

asting for t¢ hour duration where te is the time of concentration

,Annexure - 5.1.1 (a), Bridges & Flocds Wing Report No, RBF - 16, March - 1990

&. No. Description *C " Value
1 Steep, bare rock, city pavements 0.9
2 Rack, Steep but wooded . 0.8
3 Piateaus , Lightly covereg 07
4 Clavey soils, Sfiff & bare c.6
5 Clavey soils, Lightiy covered 0.5
8 Loam, Lightiy cultivated or covered 0.4 [ g ? 4w
7 Loam, iargely cultivated 0.3 - . alald
8 Sandy Soil, Light growth 0.2
9 Sandy Seil, covered, heavy brush 0.1
In present case, Runoff Coefficient, c = 0.4



{ iii ) Galculation of Intensity of Rainfall, | :

For astimating the time of concentration { tc } as per Bhatragar's formula -

t. =

ta) t; h Ratie =
{b} 1 h Ratic =

{¢) Coefficient, K =

(d}
{1) Reo{24) =

{ii} R (1) =

(i) Res (%) =

{ iv}) Rainfall Intensity, i

{ iv } Design Flood Discharge :

Qsa

ELSIH] 0.345

0.68% Hr

41.926 Mins

0.27 {from Fig. 4 of RBE - 16 )

0.34 (from Fig. 4 of REBF - 16)

t. h Ratio
1 h Ratio

0.808

24.00 cm

0.34 % Ry, ( 24) [as per Clause : 2.1.3, RBF - 16, for River Sub - Zone:1(e))

8.18 ¢m

KxRgp{1}

8.5 cm

65.94 mm

I

Ree{t:}

= 94.37 mm / Hr

0.278xCxIxA

1.411 Cumecs

frots

LA



2 Discharge by Rational Formula { IRC approach } :

Catchment Area,
Length of path from Toposheet,

Difference in Levels from Topasheet,

Maximum Rainfall, F
Duration of Storm, T

One Mour Rainfall,

= 0.134 Sg. Km 13.45 Hectares
= 0.628 Km
= 70 m .

= 240.00 mm

= 24 Hrs

|,ﬁ(FlT)x(T+‘I}[(1+1) 125.00 mm / Hr

Time of Concentration { IRC - SP; 13 - 1998, Clause : 4.7 § t.=(0.87 x L3/ H } 0.38% 0.64 Hrs
Critical Rainfail Intensity, Belx[2/{1+t.)] = : 152.87 mm/ Hr
Discharge, Q=0.028xPxfxAxt,

P = Coefficient of Runoff { For clayey soils, lightly cultivated or covered ) 0.4

= Fraction of maximum point intensity at centre of storm, depends on area .85

A = Catchment Area in Hectares
I = Critical Irtensity of Rainfall

Q = Maximum Discharge

3 Discharge by Dicken's Formula :

Q

0

where,

f=s

Hence, Q

4 Design Discharge :

13.45 Hectares
15.287 cm/Hr
2187 Cumecs

CxmM*

the peak run-off in Cumecs

the catchment area in Sq Km

11 - 14, where the annual rainfall is 60 - 120 cm
14 - 18 in Madhya Pradesh

22 in Western Ghats

18 { adopted in presentcase ) -
0.134 8q Km

3.5583 Cumecs

(As perIRC - 5P 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 Rational Formala ( REF - 16 Report
Discharge by Rational Formuia { IRC approach ]

Discharge by Dicken's Formula

Maximum Discharge

Next Maximum Discharge

1.411 Cumecs
2.187 Cumecs
3.553 Cumecs

3.553 Cumeacs
2.187 Cumecs

The difference is beyond 50% of the nest maximum discharge.

Hence, Desigr Discharge adopted

= 3.281 Cumacs

§

i
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A
o



§ Linear Waterway :

Average Bed Levei = 27035 m
HFL as per site condition & local inquiry = 27175 m
So, Total Depth of Water, H = 1.50 m

Provided One RCC BOX of 2 x 2m span at proposed bridge site location.

Clear Waterway ( provided ), L = 200 m
Total Area, A = 4.000 m2
Velogity , A4 = QrA

= 0.820 misec

6 ScourDepth:

Increase 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 ) 30%

Increased Design Discharge 4,265 Curnecs

Depth of Scour in accordance with Ciause 4.6 of R.S. Code of Practicas for Désign of Substructure & Foundatian of Bridges & IRC - 78 ; 2000,
" Clause 1 703.2, _ ’

Mean Depth of Scour, Qum =134 X { D2 T Ky 1
Dy, = Design discharge par metre width 2.13 Cumecs/m
Kyr = Silt factor ’ 1.00
= _ : 222 m

Maximum Scour Depth { as per Clause 4.6.8, IRS Cade of Practices for Design of Substructure & Féundation of Bridges. )
{For mederate bend) = 1.5 x dy,
' So, Maximum Scour Depth = 3.33¢ m

7 Maximum Scour Level :

HEL - Maximum Scour Depth 4
= 268.42 m

Maximum Scour Level

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

Name / Now of Proposed Bridge : 320

Name of Naltah / Stream / River ; Locai Stream

River Sub - Zone : Upper Inde- Ganga Plains 1 ()

G.T Sheet No : 53B/M

Scale : 1:50,000

Location : 281/2-4

Latitude : 30%26'24"

Longitude ; 7805+

Catgchment Area, A = 9113 Sg Km

Length of Longest Stream course from source to the

bridge site , L = 0.508 Km
Height of Farthest Point , M1 = 27108 m
Height of Point of Interest, H2 E 270.63 m
Height of the Farthest Point abave Point of Interest along .

! H = £ 0.45 m
the river,
Average Bed Level : . = 27663 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report Mo, RBF -16) :

{i} Qg = 0278 xCxixA

where , ) Qsq = 50 years Design Flood Gischarge ( Cumecs )
C = Runof Coefficient

| = 80 Years Rainfall Intensity { mm / Hr } lasting for tc hour duration where tc is the time of concentration

A = Catchment Area { SgKm )

(i } Runoff Coefficient , C ¢

According e Report of the Committee of Engineers { Khos!a }, Annexure - 5.1.1 { &}, Bridges & Fioods Wing Report No. RBF - 18, March - 1890

8. Mo, Description " C " Value

1 Steep, bare rock, city pavements . 0.8

2 Rock, Steep but wooded 0.8

3 Plateaus , Lightly covered 07

4 Clavey soils, Stiff & bare 0.6

5 Clavey soils, Lighug covered 0.5

] toam, Lightly cultivated or covered 0.4

7 Loam, largely cultivated 0.3 " &
8 Sandy Soil Light growth 0:2 . _ @ 2 2 4
9 Sandy Soll, covered, heavy brush a1 )

In present case,  Runoff Goefficient, C = 04



{ lii ) Calculation of Intensity of Rainfall, 1 :

For estimating the time of concentration {tc ) as per Bhatnagar's formuyia ¢

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

{c} Coefficient, K =

{d)
{1) Rep (24} =

(1) Rea(1) o=

(i) Ry () =

(v} Rainfal Intensity, I

{ iv ) Design Flood bischarge :

Qg{) =

R
0.653 Hr
39.207 Mins
0.27 { from Fig, 4 of RBF - 18 )
0.34 {from Fig. 4 of RBE - 16 )

t. h Ratio
1 h Ratio

0.781

| 24.00 em
0.34 X R0 { 24) [as per Clauge - 2,1.3, RBF - 18, for River Sub_~ Zone:1(e)]
316 cm
K x Rag{1})
6.38 cm
63.77 mm

= Reo (&)
t

= 97.58 mm / Hr

D278xCxixA

1.226 Cumecs

L]

n

o

ey f}
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2 Discharge by Rational Formula {IRC approach } :

Catchment Area, A
Length of path from Toposheet,

Difference in Levels from Toposhest, H

Maxienum Rainfall, F
Duration of Storm, T

Cne Hour Rainfall,

= 0.113 8g. Km 11.29 Hectares
= 0.508 Km
= 0.45 m

= ) 240.08 mm

E 24 HTS

L={FITYx(T+1)/{1+1) 125.00 mm / Hr

Time of Concentration (IRC - SP : 13- 1998, Clause * 4.7 3 = (087X H) > 0.59 Hrs
Critical Rainfall Intensity, e=Lx[2/(1+8)] = 157.28 mm/ Hr
Discharge, Q=0028xPxFxAxl,

P = Coefficient of Runoff { For clayey soils, lightly cultivated or covered ) c4

f = Fraction of maximum point intensity at centre of storm, depends on area 0.85

A = Calchment Area in Hectares ?1.2_9 Hectares

I, = Criticai intensity of Rainfall

Q = Maximum Discharge

3 Discharge by Dicken's Formula :

Q -

where, Q =

Hence, . Q =

4 Design Discharge :

(Asper IRC - SP ; 13- 1998, Clause - 7.1 & Clause - 4.2 and
Bridges )

Discharge by Rational Formula ( RBF - 16 Report )
Discharge by Rational Fermula { IRC appreach )
Discharge by Dicken's Formula

Maximum Discharge
Mext Maximum Discharge

The difference is beyord 50% of the next maximum discharge

Hence, Design Discharge adopted Q

15.728 cm / Hr
1.890 Cumecs

CxmM¥

the peak run-off in Cumecs

the catchment area in Sq Km

11 - 14, where the annual rainfall is 60 - 120 om
14 - 19 in Madhya Pradesh

22 in Western Ghats

16 { adopted in.present case
0.113 Sq Km

3.117 Cumecs

43cfLR.S. Code of Prad?ces far the Design of Substructure & Foundation of

1.225 Cumecs
1.880 Cumecs
3117 Cumecs

3.117 Cumecs
1.880 Cumecs

= 2835 Cumecs



& Linear Waterway :

Average Bed Level - = 270683 m
HFL as per site condition & locat inquiry = 27225 m

So, Total Depih of Water, H = 162 m

Provided One RCC BOX of 2 x #m span at proposed bridge site location.

Clear Waterway { provided ), L = 2.00 m
Tota! Areg, A = 3.240 m2
Veiocity , v = QrAa

= 0.875 misec

Scour Depth ;

increase in Design Diécharge {as per IRG : 78 - 2000, Clause : 703.1.1 & Clause 4.4, IRS 30%
Code of Practices for Design of Substructura & Foundation of Bridges ) *

Increased Design Discharge 3.686 Cumecs

Depth of Scour in accordance with Clause 4.6 of RS, Code of Practices for Design of Substructure & Foundation of Bridges & IRG - 78 : 2000,
Clause : 703.2,

Mean Depth of Scour, o # 134 x (D21 K12
' By, = Design discharge per metre width 1.84 Cumecs/m
K = Silt factor 1.00
g 20 m

Maximum Scour De;ﬁh {28 per Clause 4.6,6, IRS Code of Practices for Besign of Substructure & Four;daﬁon of Bridges. )
{For moderate bénd) = 18 xdy,

So, Maximum Scour Depth = 3021 m

Maximum Scour Level :

[H

Maximum Scour Leval HFL - Maximum Scour Depth

= 269.23 m



Bridge no

0.113 sq km

0.508 km
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Existing .. N@ 322
Location — KM 282/28-28

Proposed Bridge N@ — 042
Location — CH: 92000

Hydrology Details)




Hydrological Calculations for Bridae 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 above Point of Interest alortg

the river,

.

Average Bed Level

H1

H2

322

Local Stream

Upper Indo- Ganga Plains 1 (&)

53B/11

150,000

282/28-283/2

30°26'50.7"

76%0'9"
= 0,083 SgKm
= 0.423 Km
= 270.60 m
= 27038 m
= 025m
= 27035 m.

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

(i)

{ir}

Qso = 0278 xCxIxA

where Q50 = 50 years Design Flocd Dischargs ( Cumecs )

c

A

Runoff Coefficient , C ;.

= Runoff Coefficient

I'= 50 Years Rainfait Infensity { mm / Hr ) lasting for tc hour duration where ig s the time of concentration

= Catchment Area ( 8g Km )

According to Report of the Committee of Engineers (Khosla ), Annexure - 5.1.1 (a), Bridges & Fioods Wing Report No. RBF - 15, March - 1890

S.No, Degcription " Value
1 Steep, bare rock, city pavements 0.9
2 Rock, Steep but wooded 08
3 Plateaus , Lightly covered 07
4 Ciavey soils, Stiff & bare 0.8
5 Cla\iey soiis, Lightly covered 0.5
6 Loam, Lightly cuitivated or covered 04 .
7 Loam, largely cuitivated 0.3
8 Sandy Scil, Light growth 0.2
g Sandy Soif, covered, heavy brush 8.1
inpresentcase, Runoff Coefficient, C = 0.4




{ lit ) Calculation of Infensity of Rainfall, | ;

For estimating the time of concentration (tc) as per Bhamégar‘s formilia

t. ]

faj t. h Ratio =
ib) 1 h Ratio =

{cy Ceefficient, K =

{d)
(i} Re(24) =

{#) Reo (1} =

{0} Rsa{t) ' =

{iv.} Rainfall Intensity, |

{ iv } Design Flood Discharge :

ng =

qu ) =

[LY1H] ™%
0.662 Mr
39.731 Mins
0.27 { from Fig. 4 of RBF - 16 )
*

0.34 (from Fig, 4 of RBF - 16 }

f. h Ratio
1 h Ratio

0.787

24.00 cm

0.34 xRygs {24} | as per Clause : 2.1.3, RBF ~ 16, for River Sub - Zone : 1 {e)]

816 cm
KxXRg{1)
'6..42 om
64.18 mm
= Reo (1)
t
= 96.93 mm/Hr
0.27BxCxExA
1.002 Cumecs



2 Discharge by Rational Formula { IRC approach ) :

Catchment Area, A = 0.003 8q. Km
length of path from Toposheet, L = 0.423 Km
Difference in Levels from Toposheet, H = 025 m

Maximum Rainfall, F -

Duration of Sterm, T =

One Hour Rainfall, L= (FIT)x(T+1)/(1+1) =

Time of Cancentration { IRC - SF : 13 - 1998, Clause : 4.7 ) t, = { 0,87 x L3/ 1 )3

Critical Rainfall Intensity, k=lhx{2/{1+1}] =

Discharge, QA=0028xPxfxAxl,

P = Coefficient of Runoff { For clayay soils, iightly cultivated or covared H 24

= Fraction of maximum point intensity at centre of storm, depends on area 0.95

A= Catchment Area in Hectares 8.30 Hectares
o = Critical Intensity of Rainfail ' 15,641 cm / Hr

Q = Maximum Discharge 1.548 Cumecs

Discharge by Dicken's Formuta :

Q = Cxm™
whare, Q = the peak run-off in Cumecs
M = the catchment area in ¢ K
c = 1 - 14, where the annual rainfall Is 80 - 120 em

14 - 19 in Madhya Pradesh
22 In Western Ghats

C . = 16 { adopied in present case §
M Co= 0.093 Sg Km
Hence, Q .= ' - 2.695 Cumecs

Design Discharge :

.30 Heclares

240.00 mm

24 Hrs
12500 mm/ Hr

0.60 Hrs
156.41 mm / Hr

{As periRC - 8P : 13 - 1888, Clause - 2;11 & Clause - 4.2 and 4.3 of LR.8. Code of Practices for the Design of Substructure & Foundation of

Bridges )

Bischarge by Rational Farmula ( RBF - 16 Report) : 1.002 Cumecs
Discharge by Rational Formula ( IRC approach ) 1.548 Cumecs
Discharge by Dicken's Formuia 2.695 Cumecs
Maximum Discharge 2.685 Cumecs
Next Maximum Discharge 1.548 Cumecs

The difference is beyond 50% of the next maximum diseharge

Hence, Design Discharge adopted Q ES 2.322 Cumecs

-G48y



5 Linear Waterway :

Average Bed Lavel = 27035 m
HFL as per site condition & iocat inguiry = 27219 m
So, Total Depth of Water, H El 184 m

Provided TwoRCC BOX of 1.2 x 1.2 m span at proposed bridge site location.

Clear Waterway ( provided j, L = 240 m
Total Area, A = 4.418 m2
Velocity , i = QA

= 0.525 m/sec

Scour Depth ;

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

Code of Practices for Design of Substruciure & Foundation of Bridges } 30%

* Increased Design Discharge 3.018 Cumecs

Depth of Scour in‘accordance with Clause 4.5 of L.R.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 ; 20004,
Clayse: 7032,

Mean Depth of Scour, =134 % {D, 1K, )"
' Dy, = Design discharge per metre widih 1.26 Cumecs/m
Ky = Silt factor ) 1.00
 tym= 1.56 m

Maximum Scour Depth ( as per Clause 4.6.8, RS Code of Practices for Design of Substructura & Foundation of Bridges. )
(For moderate bend) = 1.5xd,,
' So, Maximum Scour Depth = 2.342 m

Maximum Scour Level :

HFL - Maximum Scour Depth
= 26085 m

Maximum Scour Level



322

A

0.093 sq km

0.423 km

- 023




b
&
| < o
. —
7 ;! Q
i - =
u i
_ : : SLVI9Z BE9'S Orl L9¢ il Ll
H S92 £92 00051 ~ s o 0y | i iy =
L | 2817192 00z _.nmu uw gvii9e 00e o
- 981292 w00 | &3 | 8v1'192 00 | ~F
- et
¥eL 19z 00z m 91192 00¢ ©
BL1192 00t p ,ﬁ khdbid uid m
£17 19T 00°001 . . S _ ®
SLVI92 009 » o =
= g & @
| 0447192 008 0 w W
_ = 1331
2| | . = d | £ |8
& = o & £ o
y |2 - = —
. . EELER . g
| 182192 0005 o z
] (]
w
a
o
m
je
(o]
s
S G192 0000
o
NE=
N ]
28
o m wesz | 0005
]
N| ‘©
|| 2
o|lo| >
4
o 3 |
m _.n_m L 985'£92 00'001-
| o
— 2 _
[nel IDN
m| & | - BILTSE 5508
(] | L 1992 | 0005k @) B pLL 192 0008
rc_w_ X / | i— lu 659'292 009
Q £ | “ i s | 6oy | B 6292 00 =
Ol x , ,_ | w 62y 19T 002z . o
R | | | cie 2 [eb] T
& n|m._ = 1197 0000 = &)
| %929 | 0000 m e L9 00z a5 75
S | 06€'292 00 = 17p)
wim | oo | 2 | 11519 009 B %
m 669292 00'8- e o
S VoL 92 00°0}- —
t I 1
\‘ 099292 00°05¢- m W
[N}
Q
L8z | 0000% Ll o 2
g -
- 00207 | 00'00€-
691292 00°0S€
seLi9z | 000SE:
6L1292 00°00¢
1
WLST | 0000w
161292 0002
- YLL9T | 000SH 629192 z99€ =3 £v8'292 BEVZ =
— ¥£9'92 ooo_w S i we | S
AL 00002 5£9'192 0000 =2 S——— o | o
R ol
| 9€9'192 000 © 159292 000z | O
i - = : ! =
mese | oooos g & S & g B
w — w e
285 AT 2 k7] AT g D
~ — M o i M [
w i 592492 0005} = = -] = = =
] -
13N | S = o ~ = o
b ES
o o u




ydmmgy D eﬁaiﬁS}




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

Name / No. of Proposed Bridge : 323

Narne of Nallah / Stream / River : Local Stream

River Sub - Zone ; Upper Indo- Ganga Plains 1 {g)

G.T Sheet No ; 538/ 1

Scale : 1:50,000

Location : 285/13-15

Latitude : ' 30°2747"

Longitude : 76%37'54"

Catchment Area, A = 0,367 Sg Km

Length of Longest Stream course from source to the

bridge site, L = 1.398 Km
Height of Farthest Paint , : H1 = 26995 m
Height of Polnt of Interest , H2 = 269.25 m
Height of the Farthest Point above Point of Interest along .

A H = 070 m
the river,

Average Bed Lavel . = 268.25 m-

1 Discharge by Rational Formula { Bridges & Fiood Wing Report No. RBF -16 } :
(i) Qsp =0278xCxIxA

where | Qgo = 50 years Design Flood Discharge ( Cumecs )
C = Runoff Coefficient

I'= 50 Years Rainfall Intensity ( mm / Hr } lasting for te hour duration where iz is the time of concentration

A = Caichment Area { Sq Km )

{ #i ) Runoff Cosfficient, C :

Accarding to Report of the Committee of Engineers ( Khosia }, Annexure - 5.1.1 ( &), Bridges & Floods Wing Report No. RBF - 16, March - 1500

5. No. ‘ ’ Description "G " Value
1 Steep, bara rock, city pavements 0.9
2 Rack, Sieep but wocded 0.8
3 Plateaus , Lightly covered 07
4 Ciavey soils, Stiff & bare a.6
5 Clavey soils, Lightly covered 0.5
] Loam, Lightly cultivated or covered 0.4
7 Loam, fargely cultivated 0.3
8 Sandy Soil, Light growth ' 0.2
.9 Sandy Soil, covered, heavy brush 0.1

In present case, Runoff Coe'fﬂcient, [N = 6.4 - -



{ iti ) Calculation of Intensity of Rainfail, I ;

For estimating the time of concentration { ¢ ) as per Bhatnagar's formula -

t. =

{a) t, b Ratin =
(b}  1hRato =

{c} Coefficient, K =

{d)
(1) Ra{24) =

{1} Reo(1) -oo=

(i} Rep (e} =

{ iv } Rainfail Intensity, 1

{ iv } Dasign Flood Discharge :

Qs =

qu =

[L21H] o
1.600 Hr

95,983 Mins

0.43 { from Fig. 4 of RBF - 18)

0.34 (from Fig. 4 of RBF -« 18}

"t h Ratic
1 h Ratio

1.253

2400 om

034xRgp (24} [asperClause: 2,1.3, RBF - 16, for River Sub - Zene : 1 (e)]

8.16 cm
KxRyp(1)
10.22 cm

10223 mm

t

0278 xCxIxA

2,608 Cumecs

Rso (L.}

§3.91 mm/Hr

Pt

gﬁm



2 Discharge by Rational Formula { IRC approach }

Catchment Arza, A
Length of path from Toposheet,
Difference in Lavels from Toposheet, H

Maximum Rainfall, F.

Duration of Storm, T

One Hour Rainfail,

Time of Cencentration ( IRC - 5P : 13 - 1898, Clause - 4.7
Criticai Rainfall intensity,

= 0.367 Sq. Xm
= " 1.308 Km
= 870 m

b= (FITyx(T+1¥(1+1)
t.={0.87 x L3/ H)*¥®
=lx[2/(1+8)] =

[H

Discharge, Q=0.028xPxfxAxl

P = Coefficient of Runoff { For clayey sails, fightly cultivated or covered ) 0,400

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

A= Catchment Area in Hectares 36.67 Hectares
I, = Critical intensity of Rainfall 9.611 e/ Hr

Q = Maximum Discharge

3 Discharge by Dicken's Formula :
Q =

" whare, G =

Hence, Q =

4 Design Discharge :

(As per IRC - SP ; 13~ 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practicas for the Design of Substructure & Foundation of

Bridyes }

Discharge by Rational Formula { RBF - 16 Report)
Discharge by Rational Formula ( IRC approach: )
Discharge by Dicken's Formula

Maximurn Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q

3.868 Cumecs

Cx g™

the peak run-off i Cumecs

the calchment area in Sq Km

11 - 14, where the annual rainfall is 60 - 120 cm
14' - 19 in Madhya Pradesh

22 in Western Ghats

i5 { adop%ed in present case)
0.367 Sq Km

7.839 Cumecs

2.606 Cumecs
3.868 Cumecs
7.538 Cumecs

7.539 Cumecs
3.868 Cumecs

B 5.802 Cumecs

36.67 Hectares

240.00 mm
24 Hrs

125.00 mm /Hr

1.60 Hrs

96.11 mm/ Hr



5

]
]

Linear Waterway :

Average Bed Level = 269.25 m
HFL as per site condition & local inquiry = 27105 m
S0, Total Depth of Water, H = 180 m

Provide 2 spans of 3.05 m at bridge site focation.

Ciear Waterway { provided ), L = 6.10 m
Total Area, A = 10.980 m2
Velooity | A = Q/A

= 0.528 m/sec

Vertical Clearance :

Design Discharge a = 5.802 Cumecs

Vertical Clearance as per IRC 5 - 1998 £ 106.2.1 = 0.600 m
Verlical Clearance as per Railway Code for sub-structure C1, 4.8 = 0.800 m
So, Vertical Clearance adopted . = 0600 m

HFL + Vertical Clearance
= 271652 m

Minimum Soffit Level

Scour Depth :

Increase in Design Discharga (as per IRC: 78 - 2000, Ciause : 703.1.1 & Clause : 4.4, IRS 109
Cude of Practices for Design of Substructure & Foundation of Bridges )

Increased Desiga Discharge 7.543 Cumecs

Depth of Scour in accordance with Clause 4.6 of LR.S, Code of Fractices for Design of Subsiructure & Foundation: of Bridges & IRC - 78 : 2000,
Clause : 703.2,

Mean Depth of Scour, Gam =134 2 (D, 2/ K 1™
Dy = Design discharge per metre width 1.24 Cumecs/m
Ker = Silt féctor ) - 1.06
dym= : 1,54 m

Maximum Scour Depth ( as per Clause 4.6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend) = 15 xdy,
So, Maximum Scour Depth = 238 m

Maximum Scour Level :

Hl

Maximum Scour Level HFL - Maximum Scour Depth

= 26874 m

¥
o
]
%@ﬁ'
Lo e



( iii }

{a} L A Rafip

(b} 1hRatjn

{c) Ccefﬁcfem, K

{d}
{i} Rso(z‘“

i) Raof1)

i Ry

Mg -
= e TH] &5
= B.33g 4
= 20473 3 8
= 0.18 { am Fig,4ofRBF~18)
= 0.34 ! AN Fig. g4 OfRBF ., 18}
= Lh Ratie
1 h Ratig
= 0.532
24.00 o

0.34XR59{24} IE:
g1z,
Kst,,{U
43¢ ¢

43.41

LT

0.278xCX!§$¥

1:{?.93 & Mecg

Rafty

129,14 mm/ Hy
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name / No. of Froposed Bridge : 324
Name of Nallah/ Stream / River : Local Stream
- River Sub - Zone : Upper Indo- Ganga Plains 1 {e)
G.T Sheet No : §3B/11
Scala : 1: 50 900
Location : 285/26-28
Latitude : ' 30°28'28"
Longitude : 763640
Catchment Area, A = 0.0786 Sq Km

P h
Length of Longest Stream course from source to the L - 0.204 Km

bridge site ,
Height of Farthest Point , H1 = 268,95 m
Height of Point of interest’, Hz2 = 268.75 m
Height of the Farthest Point above Point of Interest alony .

N H = 0.20 m
the river, :
Average Bed Level ) = 26876 m

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

{i) Qg = 0.278xCxIxA
where |, Qg = 50 years Design Flood Discharge { Cumness )
C = Runoff Coefficient

t= 80 Years Rainfall intensity ( mm / Hr ) lasting for tc hour duration whers tc is the time of concentration

A = Catchmaent Area ( Sq Km )

{ ii } Runoff Coefficient , C :

According to Report of the Commitiee of Engineers { Khosia ), Annexure - 5.1.1 {a), Bridges & Floods Wing Report No. RBF - 16, March - 1690

3. No. Description " C " Value
1 ) Steep, bare rock, city pavernents 0.9
2 Rock, Steep but woaded . 0.8
3 Plateaus , Lightly covered : ] a7
4 Clavey soils, Stiff & bare 0.6
5 Clavey soifs, Lightly covered 0.5
8 Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3
8 Sandy Scil, Light growth 02
9 Sarxly Sail, covered, heavy brush 0.1 h W @ 2 g ﬁ

In presentcass, Runoff Coefficient, [ = 0.4



Discharge by Rational Formula ( IRC approach i:

Catchment Area, A = 0.076 Sq. Km 7.82 Hectares
Length of path from Toposheet, L = 0.204 Km

Difference in Levelg from Toposheat, H = 020 m

Maximum Rainfal, & . = 240,60 mm
Duration of Storm, T = 24 Hrs
OneHourRamfan, ID=(FIT)x(T+1)!{1+1) = 125.00 rm / Hr
Time of Goncentration ( (Re . gp $13- 1998, Clause: 4.7) E={0.87 x L1005 0.28 Hrs
Critical Rainfali infensity, L=l,x[2 T+ = 185,18 mm ¢ Hr
Discharge, QG=0028xPxixA Xk

P = Coefficlent of Runaff ( For clayey soifs, lightly cultivated or covered ) 0.400

T = Fraction of maximum point intensity at centre of storm, depends on areg 0.98

A= Catchment Area in Hectaras 7.82 Hectares

I = Criticai tntensity of Rainfay 19.519 em / Hr

Q= Maximum Discharge 1.832 Cumecs

3 Discharge by Dicken's Formula :

Q ' = Cxm™
where, Q = the peak run-off in Gumecs
M = the catchment area in Sq Km
C .= 11 - 14, where the annual rainfail is 80 - 129 cm

14 -1gin Madhya Pradesh
22in Western Ghats

c = . 16 { adopfed in present case J

= 0.076 Sq Km
Herice, Q = 2,320 Cumecs

Design Discharge :

Discharge by Rationa! Formula { RBF - 15 Report ) ) 1.083 Cumers
Discharge by Rational Formula (Rc approach ) 1.632 Cumecs
Discharge by Bicken's Formuig 2,320 Cumecs
Maximum Discharge - 2,320 Cumecs
Next'Maximum Discharge ’ 1.832 Cumecs

The differenca is within 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 2.320 Cumecs

Lald
Rl



5 Linear Waterway :

Average Bed Leve! w 28875 m
HFL as per site condition & local Inquiry = 27025 m
So, Total Depth of Water, ) H = 180 m

Provide 1 spans of 3.05m at bridge site iocation.

Clear Waterway { provided % L = 305 m
Totat Area, A = 4.575 m2
Velocity v = Q/A

= 0.507 misec

§ Vertical Clearance :

Design Dischargs Q = 2320 Cumecs
{i} Verical Clearance as perlRC 5 - 1988 Gl 108.2.1 _ = 0450 m
(i} Vertical Clzarance as per Railway Code for sub-structure CI 4.9 = 0.800 m
Se, {.fertica! Clearance adopted . = Q.800 m
Minimum Soffit Level : = HFL + Vertical Clearance
= 270.852 m

7 Scour Depth ;

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

9,
Cede of Practices for Design of Substructure & Foundation of Bridges ) 30%

increased Design Discharge ’ : - . ' ) 3.016 Cumecs

Depth of Scour in accordance with Clauge 4.8 of .R.3. Cade of Practices for Design of Substructure & Foundation of Brfdges &IRC-78: 2000,

Clause : 703.2,

Mean Depth of Scour, =134 { D21y
Dy = Design discharge per métre width 0.99 Cumecs/m
K. = Silt factor 1.00
dym = 133 m

Maximum Seour Depth ( as per Clause 4.6.8, IRS Code of Practices far Design of Substructure & Foundation of Bridges. )
{Far moderate bend) = 1.5 %xd,,
8o, Maximum Scour Depth ] = 1595 m

8 Haximum Scour Levei :

HFL - Maximuem Scour Depth
= 26826 m

Maximum Scour Level



0.076 sq km
0.204 km
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Emﬁmg Brid g@ No —324A
Location — KM 28 7/ 5-7

Proposed B m;ge N 0 — @SE ]

Location - CH: 96263

(Hydrology D emiﬁs)



Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to y Sanshwal

Nama / No. of Proposed Bridge : 324A
Name of Nallah / Stream / River : Local Stream
______ River Sub - Zone ; . Upper Indo- Ganga Plains 1 {g)
3 G.T Sheet No : 53B/11
Scafe : 1: 56,000
Location : 28715-7
Latitude : 30%28' Approx,
Longitude : 76%36'50" Approx.
Catchment Area, A = 0.496 Sg Km

length of Longest Stream course from source to the

bridge site, L = 1.305 Km
Height of Farthest Point | H1 = 27015 m
Height of Point of Interest , H2 = 268.05 m
Heig!at of the Farthest Point above Point of interest along H - " 410m
the river, . )

Average Bed Level . = 268,08 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBF -16 ) :
{i) Qg =0.278xCxixA

where , ) Qse = 50 years Design Flood Discharge ( Cumecs }
€ = Runoff Coefficient

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

A

a1

Catchment Area ( $g Km )

( ii } Runoff Coefficient , G :

According to Report of the Commiittee of Engineers ( Khosla ), Annexure - 5.1.1 ( a ), Bridges & Floods Wing Report Mo, RBF - 16, March - 1980

5. Na, Description o = C " Value
1 Steep, bare rock, city pavaments 0.9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 0.7
4 Clavey soifs, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
& Loam, Lightly cultivated or covered 04
7 Loam, largely cuitivated 0.3
8 Sandy Soil, Light growih 0.2
] Sandy Soil, covered, heavy brush 0.1 s

*  Runoff Coeffigient, c = 0.4



{ili } Caleulation of Infensity of Rainfali, | :

For estimating the time of concentration { tc } as per Bhatnagars formuia -

tt: =

{aj t. i Ratio =
{b) 1 h Ratio =

{c} Coefficient, K =

{d)
(i) Ry{24) =

(i} Rep (1) =

(i) Rgp (L} w

{ Iv} Rainfail Infensity, i

{ iv ) Design Flood Lischarge ;

Qs S

Qso =

[L*/H] %4

1.275 Hr

76.476 Mins

0.38 {from Fig. 4 of RBF - 18)

0.34 { from Fig. 4 of RBE - 18

{. h Ratio
1 h Ratie

1117

24.00 cm

0.34 xRsy (24} [as per Clause : 2.1.3, RBF - 186, for River Sub - Zone - 1 (e)}-

71.54 mm /i Hr

B.16 cm
CKxRgl1)

842 cm

91.18 mm

S Rep {1}
&

C0.278xCxixA

3.948 Cumecs

2

R



2 Discharge by Rational Formula { IRC approach )

Catchment Area, A
Length of path from Toposheat,

Difference in Levels from Toposheat, H

Maximum Rainfall, F

Duration of Storm, T

Qne Hour Rainfall,

Time of Concentration (IRC-SP ;13- 1008, Clayse : 4.7 }
Critical Rainfall Intensity,

= .496 Sq. Km
= 1.308 Km
= 140 m

Bl

Ia:(FIT}x(T+?}!(1«¢~1)
o= {0.87 x L5/ H 2%
k=hxf2/(1+4y] =

Discharge, QA=0028xPxfxAx [

P = Coefficient of Runoff { For clayey soils, lightly cultivated or covered §

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

A = Catchment Area in Heclares
I = Critical Intensity of Rainfall

Q = Maxirnum Discharge

3 Discharge by Dicken's Formula :

Q =
where, oa =
c =
[ =

Hence, o} =

4 Desigh Discharge :

Cxm*

the paak run-off in Cumecs

the catchment area in Sq Km

11 - 14, where the annual rainfali is 66 - 120 cm

14 « 19 in Madhya Pradesh
22 in Western Ghats

16 { adepted in present case )

0.496 8q Km

8450 Cumecs

c4

0.95
49.63 Hectares
11.148 cm / Hr
5.887 Cumecs

4863 Hectares

240,00 mm

24 Hrs
12500 mm / Hr

1.24 Hrs
111.48 mm / Hr

(As periRC - 8P : 13- 1098, Clause - 7.1 & Clause - 4.2 and 4.3 of L R.S. Cede of Practices for the Design of Substructurs & Foundaticn of

Bridges )

Discharge by Rational Farmuia { RBF - 16 Report )
Cischarge by Rational Formula (IRC approach )
Discharge by Dicken's Formula

Maximum Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q

3948 Cumecs
5.887 Cumecs
%480 Cumecs

9.460 Cumecs
5,887 Cumecs

= 8.830 Cumecs

Lo
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e
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5 Linear Waterway ;

Average Bed Level = 269.05 m
HFL as per site condition & iocal inguiry = 272,95 m
So, Total Depth of Water, H = ) 300m

Provided One RCC BOX of 6 x 4 m span &t propesed bridge site location,

Clear Waterway { provided h L = 6,00 m
Total Area, A = 18.000 m2
Veiocity , v = Q/A

= 0.491 m/sec

Scour Depth :

Increase in Design Discharge ( as per IRC : 78 - 2000, Clause : 703.1.1 & Clause : 4.4, IRS
Code of Practices for Design of Substrueture & Foundation of Bridges )

Increased Dasign Discharge

30%

11.479 Curmecs

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

Clause : 703.2 ,

Mear: Depth of Scour, dan =134 x (0,7 1K, )
Dy, = Design discharge per metre wicth 1.91 Cumecs/m
Ks = Sitt factor o 1.00
Hym = 2.07 m

Maximum Scour Degth ( as per Clause 4.6.6, IRS Code of Practices for Design of Subsiructure & Feundation of Bridges. }

(For moderate bend) = 1.5xd,,

So, Maximum Scour Depth = 3.098 m
Maximum Scour Leve| :
A UHIH 9Gour Level

i

HFL - Maximus Scour Depth
= 268.35 m

Maximum Scour Level



CATCHMENT AREA PLAN

Bridge no 324-A

A 0.496 sq km

S - 0247
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PROPOSED BRIDGE NO. BR.051 (324A)
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanshwal

Name / No. of Proposed Bridge : 3248

Namae of Nallah/ Stream / River : Local Stream

River Sub - 2Zone : Upper Inde- Ganga Plains 1 {e)

G.T Sheet No : 53B/r11

Scaie : 150,000

Location ; 28711113

Latitude 30%28" Approx.
Longitude : 76”38'50" Approx.
Catchment Area, A = 0.537 Sq Km
Length of Longest Stream course from source to the _

bridge site, ' L = 1.358 Km
Height of Farthest Point , Ht = 271.05 m
Height of Point of Interest , H2 = . 27005 m
Height of the Farthest Point ahove Point of Interest along H - 100

the river, A
Average Bed Level . S 270.05 m

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

(l) Q53=G1278XCX3XA

where , Qg = 50 years Design Flood Discharge { Cumecs )
C = Runoff Coefficient

I = 50 Years Rainfail Intensity { mm / Hr ) lasfing for te hour duration where fc is the tirme of concentration

A = Catchment Area ( Sg Km )

{ii} Rdnoﬁ Coefficient , C ;

Accarding to Repart of the Committee of Engineers ( Khosla }, Annexure - 5.1.1 ( a ), Bridges & Fioods Wing Report No, RBF - 16, March - 1990

8. No. Description "G " Value

1 Steep, bare rock, city pavements : 0.8

2 Rock, Steep but wooded 08

3 Plateaus , Lightly coverad 0.7

4 Clavay soils, Stiff & bare 0.6

5 Clavey sails, Lightly covered 0.5

5] Loam, Lightly cultivated or covered 04 . .. @ 2 ﬁ %
7 Loam, largely cultivated - 0.3 . 2o
8 Sandy Soil, Light grawth : 0.2

9 Sandy Sail, covered, heavy brush 0.1

In present case, Runoff Cosfficient, c = 0.4



{ iii ) Calculation of Intensity of Rainfali, | ;

For estimating the time of concentration { t¢) as per Bhatnagar's formuila ;

t. - [L"’I Hi 0.345
= 1.371 Hr
= 82,232 Mins
{a} t, h Ratio = 0.3 { from Fig. 4 of RBF - 16
{b) 1 h Ratio = 0.34 ( from Fig. 4 of RBF - 16)
{c) Coefficient, K = . h Ratio
"~ ihRao
= 1.158
(d} .
{1) R (24) = 24.00 cm
{it) R 1) _ = 0.34xRs, {24) [asper Cle_mse 12.1.3,-RBF - 18, for River Sub - Zone - 1 {e}]
= .18 cm
(i) Ree (L) = KxRe (1}
= 9.45 cm
= . 84.49 mm
{ iv ) Rainfall Intensity, | ‘ = Reg {1}
t

= 68.94 mm/ Hr
{ iv } Design Flood Discharge :
Qsg = . 0278xCxixA

Qg = 4113 Cumecs



2 Digcharge by Rational Formula { IRC approach } :

Catchment Area, A = 0.537 8q. Km 53,65 Hectares
Length of path frorm Toposheet, L = 1.386 Km
Difference in Levels fram Toposheet, H = ' 1.00 m

Maximum Rainfall, F
Duration of Storm, T

= 240.00 mm
= 24 Hrs

One Hour Rainfall, i L= {FITYyx{T+1)/{1+1) = 125.00 mm / Hr
Tirme of Concentration ( IRG - 8P : 13 - 1998, Clause : 4.7 ) t={087xL}/H )" 1.35 Hrs
Criticat Rainfali Intensity, eshx{2/{1+8)] = 106.50 mm / Hr
Discharge, Q=0028xPxfxAxi,

F = Coefficient of Runoff ( For clayey soils, Hightly cultivated or covered }
f= Fraction of maximum point infensity at centre of storm, depends on area
A = Catchment Area in Hectares

1. = Critical intensity of Rainfail

04
0.95
53.65 Hectares
10.650 ¢m / Hr

G = Maximum Discharge 6.080 Cumecs
3 Discharge by Dicken's Formula :
a = Cxm™
where, a = the peak run-off in Gumecs
M = the catchment area in Sq Km
c = 11 - 14, where the annual rainfall is 80 - 120 cm
14 - 18 in Madhya Pradesh
22 in Western Ghats
c = 16 { adopted in present case )
= 0.537 SgKm
Hence, Q = 10.530 Cumecs

4 Design Discharge :

(As per IRC - $P: 13- 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of L R.5. Code of Practices for the Design of Substructure & Foundation of

Bridges )

Discharge by Rationai Formula ( RBF - 16 Report ) 4.113 Cumecs
Discharge by Rationat Formula ( IRC approach ) 6,080 Cumecs
Discharge by Bicken's Formula 16,030 Cumecs
Maximum Discharge 10.030 Cumecs
Next Maximum Discharge 6.080 Cumecs

The difference is beyond 50% of the next maximum discharge

- Hence, Design Discharge adopted Q = 8,120 Cumecs



6 Linear Waterway :

Average Bed Leve! = 27005 m
HFL as per site condition & iocal inqiiry = 27225 m
So, Tolai Depth of Water, H = 220m

Provided One RCC BOX of 6 x 4 m span at proposed bridge site location.

Clear Waterway ( provided ), L = 800 m
Total Area, A = 13.200 m2
Velogity , v = Q/A

= 0.691 misec

8 Scour Depth:

increase in Design Discharge { as per IRC : 78 - 2000, Clause : 708.1.1 & Clause ; 4.4, RS

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

Increased Design Discharge 11.856 Cumecs

Depth 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: 7032,

Mean Depth of Scour, dem=1.343 (D, K, )"
B, = Design discharge per metre width 1.98 Cumecs/m
Ky = Sit factor ' 1.00
Uy = _ 2t m

Maximum Scour éepth { @s per Clause 4.8.5, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend) % 1.5 Xty
So, Maximum Scour Depth = 3185 m

7 Maximum Scour Level :

Maxirmum Scour Level HFL - Maximum Scour Depth

= | 269.08 m
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(Hydrology Details)




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

Name / No. of Proposed Bridge ¢ 2-D-7
Name of Mallah / Stream / River : Local Stream
River Sub - Zone : Upper Indo - Ganga Plains, 1 (&)
G.T Sheet Mo: 53B/10,53B/11,53B/13&53B/14
Scale ; 1: 50,000
Location : 96688
Latitude : , 30° 28' 29"
Longitude : 76° 36' 51"

>
i

Catchment Area, 252.985 Sq Km

Length of Longest Stream course from source to the

bridge site , L = 51.508 Kmi

.Length of the main stream from a point opposie to the
centroid of the catchment area fo the site along the main Le = 29.268 Km
siream ,

Average Bed Level = 26785 m

1 Discharge by Rational Formula {IRC approach } :

Catchment Area, A = 252.985 Sq. Km 25208.50 Hectares
Length of path from Toposheet, i = 51.508 Km

Difference in Levels from Toposheet, H = 96.15 m

Maximum Rainfall, F \ = 179.22 mm
Duration of Storm, T ) = 2 Hrs
One Hour Rainfall, L= {FIT)x(T+1}/{1+1) 134.42 mm/ Hr
Time of Concentration (IRC - SP : 13 - 1998, Clause : 4.7 ) t,={0.87 x LY/ H )" 15.51 Hrs
Critical Rainfall Intensity, ‘ =lex[2/(1+t.)] : = 16.29 mm / Hr

il

Discharge, Q=0.028xPxfxAxl,

P = Coefficient of Runaff { For clayey soils, lightly cultivated or covered } ' : 0.600

f = Fraction of maximum point intensity at centre of storm, depends on area 0.90

A = Catchment Area in Héctares 25298.50 Hectares
I = Critical Intensity of Rainfalt 1.629 cm/ Hr
Q = Maximum Discharge : 622.999 Cumecs

e
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2 Discharge by Dicken's Formula :

Hence,

3 Discharge by Ryve's Formula :

where,

Hence,

where,

=

CXMSM

the peak run-off in Cumecs

the catchment area in Sq Km

11 - 14, where the annual rainfall is 60 - 120 cm
14 - 18 in Madhya Pradesh

22 in Western Ghats

11 { adopted in present case }
252.985 Sq Km

687.772 Cumecs

Cxm*

the peak run-off in Cumecs

the catchment area in Sq K

6.8 for areas within 25 Km of the coast

8.5 for areas between 25 & 160 Km of the coast

10.0 for limited areas near the hills

10 ( adopted in present case )
252.985 Sg Km

400.003 Cumecs



4 Discharge by Flood Estimation Report - SUG ;

Name of Railway Section

Name of River/Nallah/Stream

Name of nearest Village/Town

Rb/Location
Longitude
Latitude

GT Shest No.
Sub-Zone

Shape of catchment

Kesri to Sahnewal

PECHIS DARA

Near RAJPURA

2-D-7 Near Km. 325

176" 36' 51°E

:30° 28' 2g'N

53B/11,538/10,53B/14 & 538/13

Base flow =

Upper Ganga Piains Sub-Zone-1{e)

Fern Elongated

Estimation of Equivalent stream slope

0.08 Cumecs/Sq.km.

12.65 Cumecs

G.T Sheet scale  1:50000

L2

Reduced Reduced Levels .
Distance Starting of Length of each | , Hetg_ht Above Datum Li (O + D)
s, ! i {D; Difference Befween :
No from Point of | River/streamy/nall Segment L, the Datum and the ih (D + 1) (4) x (8
' Study ah Bed (km} RL (m) {m x km)
. (kms) {m) -
1 2 3 4 5 § 7 7
1 0.000 267.850 0 0 0 0.000°
2 0.210 269.7G0 0.21 1.85 1.85 0.390
3 9.975 277.000 9.765 9.15 11 107.410
4 12.484 278.000 2519 10.15 19.3 48.620
5 19.583 '284.000 7.099 16.15 2683 186.700
6 21.993 288.000 2.40 20.15 36.30 8§7.120
7 23.995 252,000 2.00 2415 44,30 88.690
8 37.471 317.060 13:48 49.15 73.30 987.750
g 45,638 333.000 8.17 65.15 114.30 933.600
10 51.508 364.000 587 96.15 161.30 946.670
IL{D,;+0)= 3386.,990
S= ZL(D,+D)= 1277 mikm

e
s
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Synthetic Unitgraph Parameters;

Catchment area A =

d=

t =t (the unit duration of the UG) =

EQt=Axd/(036xt)=
L=
Lo=
L(sqrt(s) =
t, = 1.856%(qp) "=

Say
g, = 2.030" (L/NS)-0.640 =
Q, = Calchment area x g, =
Wi = 2.217* (q,)-0.990 =
Wz = 1.477* (q.)-0.876 =
Wreg = 0.812* (g,)-0.907 =
Ways = 0.808 (9,)-0.791 =
Qs t_O.S xQp=
Qs =0.75x Q, =
Ty =7.744" (t;,)o.779 =

Say

Th=t+42=t,+2/2=

252.99 Sq.Km.,
1.0 cm depth
2.0 br
351.368 Cumec.fsec,
51.508 km
29.27 km
45,59
11.68 hrs
12.0 hrs
0.17 Cumec/Sq.Km.
43.05 cumecs
12.80 hrs
£.897 hrs
4.05 hrs
2.46 hrs
21.53 cumecs
32.29 cumecs
53.86 hrs
54.0 hrs

13.6 hrs

L34

L
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Estimation of Design Flood Hydrograph
i Unit Graph{f cm 2 hour) | R.E, R.E, Base ) Total
i fow discharge
Reverse {Curm)
S.No. | Time Ordinathgi:Q -
order 1.13| _ 3.184] 8.003| 0.085 ° o
0 0 0 0 12.65 12.65
1 2 24 2.71 0.00 12.65 15.36
2 4 6.6 746 7580 go0 12.65 27.70
3 B 12 13.56| 20.88) 1921 o0.00 12.65 66.30
4 | @ 21 2373 37.97] 5282 o013| o000 12.65 127.30
5 10 | 345 | 055 | 1.3 | 3899 6644 96.04] 036 000 000 12685 214.48
6 12 | 4305 | 80,03 | 31.64 | 48.65 108.16! 168.06| 066 000 000! 1265 339.18
7 T4 | 404 | 3164 | 80.03 | 4565 136.21 27610 1.16| 000l o000 1265 47177
8 6 | 381 | 113 | 055 | 30.66| 127.83] 34453] 1.90| o000 o000 1265 526.56
9 18 1 207 33.56| 111.08( 323.32| 237 000] 000 1265 482.98
10 20 | 234 26.10| 9397} 28091 222 o000] ooo| 1265 41585
11 22 | 183 2068 73.09( 237.68] 193] 000i o000 1285 346.04
12 24 | 153 17.20|  57.90] 18487 163 000 o000 1265 274.34
13 28 13 14.68)  48.41| 146.45] 127 000{ 000 1265 223.47
14 28 114 _ 12.43)  41.13] 12245 101f - 000| o000 1265 180.66
15 30 8.8 ' 9.94| 3480 104.04; 084 o000 oo00f 1285 162.28
16 2 76 ' 850 2784 sso0s| ar2 00| 0.00| 1265 ' 137.83
7, 6 | 678] 2405 70430 o061 o000 o000 12,85 114.51
18 % | 48 ‘ 542( 1898 6082 048] o000 o000 1265 9836
19 a8 42 - 475| 15.19| 48.02 o042] o000| o000 1285 81.02
20 w | 38 , 407| 1329 3841] 033 000, 000[ 1265 68.75
21 42 3 ' 336) 11.3% 3361 026 000 o000 1265 61.31
22 w |27 3.05| 949 2881 023 000 000 1265 54.23
23 46 2.1 237]  854; 2401 o020 o000 o000l 1265 4777
24 .8 15 1.70 664| 2161 017 000 o000 1265 4276
25 50 | os 1020 475 1681 045 000| o000 1265 3597
26 52 0.6 0.68) 285 1200 o012 o000l oool 1265 28.29
27 s 0 0.00 190) 720| o008 000f o000 1265 21.83
N ‘ 0.00] 480 005 o000 o000 1265 17.50
29 58 | 0.00] 003 000 000 1265 12.68
30 60 _ 0.00| 000 0001 1285 12.65
Qp= 527|Cumecs
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5 Design Discharge :

{i}

{iy

( 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 Rational Fermula { IRC approach ) 622.999 Cumecs
Discharge by Dicken's Fermula . 887.772 Cumecs
Discharge by SUG 527.000 Cumees
Discharge by Ryve's Formula 400.003 Cumecs
Maximum Discharge 697.772 Cumecs
Next Maximum Discharge §22.989 Cumecs

The difference is within 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 697.772 Cumecs

Linear Waterway :
Regime Width, W=48x0™ = 126.794 m

In accardances with Para - 4.5.3 with a value of C = 2.67 of IRS - Code of Practice for the Design of Sub-structures & Foundations of Bridges,
alsa IRC - 5P : 13 - 1998, Clause : 8.5 & Clause : 104.3 of IRC ; 5 - 1998

Minimum waterway provided = : {2/13) of Regime Width = 84.529 m

Provide 4 span of 30.5 m at bridge site location.

Vertical Clearance :

Design Discharge ' Q = 697.772 Cumecs

Vertical Clearance as per IRC 5 - 1998 CI. 106.2.1 . = 1.200 m
Vertical Clearance as per Railway Code for sub-structure Cl. 4.8 = 1.560 m

So, Vertical Clearance adopted _ ' = 1.500 m

HFL + Vertiéai Ciearance
= 273752 m

Mintmum Soffit Level

Gt
3
[at-;



8 ScourDepth:

Increase in Pesign Discharge { as per iRC : 78 - 2000, Clause : 703.1.1 & Clause ° 4.4, IRS

Code of Praclices for Design of Substructure & Foundation of Bridges ) 30%
Increased [esiyn Discharge 907.104 Cumecs
Total Water Way provided, L = 122.00 m

Depth of Scour ir accordance with Clause 4.6 of 1.R.S. Code of Practices for Design of Substructure & Feundation of Br%cigeé &MIRC-78:
2000, Clause 1 703.2,

Mean Depth of Scour, e = 1.34 x (D, 1K, )™
Dy, = Design discharge per mefre width 7.44 Cumecs /m
Ky = Silt factor 1.743
dem= . 424 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 x d;,
So, Maximum Scour Depth = 6.363 m
Maximum scour depth, as per IRC:78-2000, Clause 703.3
Scour Depth For Pier = 2*d,, = 8483 m
Scour Depth For Abutment = 1274 d,, = 5.387 m

9 Maximum Scour Level :

Masximum Scour Level = HFL - Maximum Scour Depth
As per IRS = 265.89 m
As per IRC
For Pier = 28377 m

For Abutment - 266.87 m
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Location — CH: 10056

(Hydrology Details)



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

Name ! Mo. of Proposed Bridge :

Narmne of Maltah / Stream / River :

River Sub - Zone :

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

Catchment Area ,

Length of Longest Stream course from source {o the

bridge site ,

Helght of Farthest Polnt ,

Height of Point of Interest,

Height of the Farthest Point above Point of Interest along

the river,

Average Bed Level

H%

Mz

326

Local Strearn

Upper Indo- Ganga Plains 1 (e)
53B/11

1:586,000

281/15-17

30%29'45"

76°34'46"

= 0.380 S Km

= 1.504 Km

= 28549 m

= 2B8.19 m

= 1.30 m

= 268.19 m

1 Discharge by Rational Formula ( Bridyes & Flood Wing Report No, RBF -18 ) :

(i) Qg =

where |

02182 CxixA

Qey = 5C years Design Flood Discharge { Cumecs }

C = Runoff Coefficient

I = B0 Years Rainfall Intensity ( mm / Hr) iasting for to hour duration whers tc is the time of concentration

A = Catchment Area { 8q Km }

{ ii ) Runoff Coefficient, C :

According to Report of the Committes of Engineers ( Khosla ), Annexure -5.1.1 (a ), Bridges & Floods Wing Report No, RBF - 16, March - 1990

S. No. Description " C " Value

1 Steep, bare rock, ity pavements 0.9

2 Rock, Steep but wooded 0.8

3 Plateaus , Lightly covered 0.7

4 Clavey soils, SHiff & bare 0.8

5 Clavey soils, Lighly covered 0.5

8 Loam, Lightly cuitivated or coverad 0.4

7 Loam, largely cultivated 0.3

8 Sandy Soil, Lighi growth 6.2 ' %
g Sandy Sail, covered, heavy brush 0.1 - .

In present case,

Runoff Coefficient, G

0.4

EAN
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{ il ) Calculation of Intensity of Rainfail, | :

For esimating the time of concantration { tc } as per Bhatnagar's formuia :

i - [La FH] 0.3:48
= 1.394 Hr
= 83.617 Mins
{a} . 1 Ratio = 0.49 {from Fig. 4 of RBF - 16 )
(b) 1 hRatig = 0.34 { from Fig, 4 of RBF - 16 )
{c) Coefficient K = t. h Ratio
" inRato
= 1470
(d}
(1) R (24) = 24.00 ¢m
{i} Rgp(1 )7 - = .0.34me(24) [ as per Clause : 2.1.3, RBF-16! for River Sub-2Zone:1{e)]
= 8..16 cm
(it} Rgp (&} . = KxRgp(1)
= 9.55 cm
= 95.48 mm
{ v} Rainfall Infensity, P = Raaf{te)
' t
= 68.52 mm/ Hr
{ iv ) Design Flood Discharge :
Qg : = 0278xCxixA
Qg = 2.893 Cumecs



2 pigcharge by Rational Formula { IRC approach };

Catchment Area, ’ A = 0.380 8g. Km
Length of path from Topasheet, L = 1.604 Km
Difference in Leveis fram Toposheet, H = 130 m

Maxirmum Rainfail, F =
Duration of Storm, T -

One Hour Rainfall, b= (FITYx(T+13/{1+1) =

Time of Concentration ( IRC - SP : 13 - 1998, Clause ; 4.7} t,={0.87 x L7/ H )00

Criical Rainfall Intensity, ’ le=lx[2/{1+1,}] =

Discharge, Q=0028xPxfxAxi,

P = Coefficient of Runof! ( For clayey soils, fightly cultivated or covered § 0.4

f= Fraction of maximum peint intensity at centre of storm, depends on area G.95

A = Catchment Area in Hectares 37.97 Hectares
I, = Critical Intensity of Rainfali 10,537 cm/ Hr
Q = Maximum Discharge 4,256 Curnecs

3 Discharge by Dicken's Formuta :

Q = Cxpm

where, Q . the peak run-off in Cumecs
= the catchment area in Sg Km
c = 11 - 14, where the annuat rainfall is 60 - 120 ¢m
14 - 12 in Madhya Pradesh
22 in Western Ghats

c = 16 - (adopted in present case )
= 0.380 SgqKm
Hence, ' Q = 7.739 Cumecs

Design Discharge :

37.97 Hectares

240.00 mm
24 Hrs
125.00 mm/ Hr
1.37 Hrs
105,37 mmf Hr

{AspariRC- 5P 131998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Cade of Practices for the Design of Substnucture & Foundation of

Bridges )

Discharge by Rational Formula ( RBF - 16 Report ) ) 2.893 Cumecs
'Dfscharge by Rational Formula { IRC approach ) 4,255 Cumecs
Discharge by Dicken's Farmula 7.739 Cumecs
Maximum Discharge 7.739 Cumecs
Next Maximum Discharge 4.256 Cumecs

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 5.385 Cumecs .
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5 Linear Waterway :

Average Bed Level E] 26819 m
HFL as per site condition & local inquiry = 269.45 m
So, Tofal Depth of Water, H ) = 1.26 m

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

Clear Waterway ( provided J, L = 3.00m
Tutal Arez, A = 3.780 mz2
Velocity , v = QA

= 1.689 misec

& Scour Depth :

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

Code of Practices for Design of Substructure & Foundation of Bridges } 30%

Increased Design Discharge 8.300 Cumecs

Depth of Scour in accordance with Clause 4.6 of [R.S. Sode of Practices for Design of Substructure & Foundation: of Bridges & IRC - 78 : 2000,

Clause : 703.2,

Mean Depth of Scour, ten =134 X (D2 1K,
Dy, = Design discharge per metre wig%h 277 Cumecs/m
Kar = Silt factor 1,00
Gym = : _ 284 m

Maximurm Scour Depth { as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges, }
_ 1.5 X dyp
So, Maximum Scour Depth = 3961 m

{For mederate bend)

7 Maximum Scour Level :

Maximum Scour Eavel HFL - Maximuim Scour Depth

= 26549 m
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PROPOSED BRIDGE NO. BR. 059(PRL_326)
Rly Km. 291/15-17, DFCC Chainage 100564
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Existing Bridge No — 327

- Location — KM 291/26-27

Location — CH: 100835

(Hydrology Details)




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

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

G.T Sheet No:

Scale:

Location :

Latitude :

l.ongitude :

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 above Point of Interest along

the river,

Average Bed Level

(i

H1

H2

327
Locai Stream

Upper Inde- Ganga Piains 1 (g)

53B/1t
1 : 50,000
201/268-27
30%29'51"
76%34'35"
= 0.505 Sq Km
= 1.702 Km
= 269.30 m
= 267.75 m
= 1.55 m
® 26775 m-

1 Bischarge by Rational Formula { Bridges & Flood Wing Report No. RBF - 181 :

Qg = 0.27BxCxiIxA
where | ' Qgp = 50 years Design Fleod Discharge { Cumecs )
C = Runoff Coefficient

i = 50 Years Rainfall Intensity { mm / Mr ) lasting for ic hour duration where tc is the time of concentration

A = Calchment Area { Sg Km )

{1 ) Runoff Coefficient, G :

According to Report of the Committee of Engineers { Khosla ), Annexure - 5.1.1 {2, Bridges & Floods Wing Report No. RBF - 8, March - 1080

5. No. Description " " Value
1 _ Steep, bare rock, city pavements 0.8
2 Rack, Steap but wooded G8
3 Plateaus , Lightly covered 0.7
4 Clavey soils, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
8 Loam, Lightly cultivated or coverad 0.4
7 Loarn, largely cultivated 0.3
B Sandy Soil, Light growth 0.2
9 Bandy Soil, covered, heavy brush 0.1

In present case, Runoff Coefficient, [+

0.4

e, P

L



{ iii ) Calculation of Intensity of Rainfall | :

For gstimating the ime of concentration ( tc ) as per Bhatnagar's formula ;

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

{c} Coefficent K =

(d}
{i) Rso(24) =

{it) Ry (1) =

(i} Roo(tc) =

{iv) Rainfall Mensty, i

{ iv } Design Flood Discharge :

Qs =

Qs =

[LSIH] 0.345

1.491 Hr

89.440 Mins

0.41 { from Fig. 4 of RBF - 18)

0.34 ( from Fig. 4 of RBF - 16}

. h Ratio
1 h Ratin

1218

24.00 em

0.34 x Rs {24 ) [as per Clause:2.1.3, RBF - 16, for River Sub-Zone: 1 (e} ]

8,16 cm
KxRsp(1)
9.94 cm

99.44 mm

[H

D278 x CxixA

3.749 Cumecs -

By (tc)

66.71 mm{ Hr



2 Discharge by Rational Formula ( IRC approach }:

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

Maximum Rainfall, F

Dugation of Storm, T

Cne Hour Rainfall,

Time of Concentration { {RC - SP : 13- 1998, Clause - 4.7)

Critical Rainfail Intensity,

= 0.505 Sg. Km
= 1702 Km
= 1.55 m

L={F/Tix(T+1}/(1+1%)
to= { 0.87 X L3/ 408
Ec"“]co>([2"{1'}'t\’:)] =

Bischarge, Q=0.028xPxfxAxi

¢ P = Coefficient of Runoff { For clayey soiis, lightly cultivated or cavered ) 4
f = Fraction of maxirmum paint intensity at centre of storm, depends on area 0.95
A = Catchment Area in Hectares 50.54 Hectares
1, = Critical Intensity of Rainfal 10.082 em/ Hr
Q = Maximum Discharge §.422 Cumecs

3 Discharge by Bicken's Formula :

where, Q =

=
n

"Hence, Q =

4 Design Discharge :

Cxm*

the peak rur-off in Cumecs

the catchment area in Sg Km

11 - 14, where the annual rainfalt is 60 ~ 120 cm
14 - 19 in Madhya Pradesh

22 in Westemn Ghats

16 { adopted in present case )
0.506 Sg Km

9.581 Cumecs

50.54 Hectares

240,00 mim
24 Hrs

$25.00 mm / Hr

1.48 Hrs
100.82 mm/ Hr

{AsperIRC-SP: 13 - 1998, Ciause - 7.1 & Clause - 4.2 and 4.3 of L8, Code of Practices for the Design of Substructure & Foundation of

Bridges )

Discharge by Rational Formula { RBF - 16 Report }
Discharge by Rational Formula { IRC approach }
Discharge by Dicken's Formula

Maximum Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q

3.74% Cumecs
5,422 Cumecs
9.581 Cumecs

98.591 Cumecs
5422 Cumess

= ' 8.132 Cumecs



5 Linear Waterway :

Ayesrage Bed Level = 267.75 m
HFL as per site condition & local inquiry = 26845 m
So, Total Depth of Water, H = 170 m

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

Clear Waterway { provided ), L = 6.00 m
Total Area, A = 16.188 m2
Velocity , 3 = Q/A

= 0.798 mysec

§ ScourDepth:

Increase in Design Discharge ( as per IRC : 78 - 2000, Clause ; 703.1.1 & Clause 44, IRS

Code of Practices for Design of Substructure & Foundation of Bridges } 0%

Increased Design Discharge 10.872 Cumecs

Depth of Scour in accardance with Clause 4.6 of L.R.S. Code of Practices for Design of Substnicture & Feundation of Bridges & IRC - 78 : 2000,

Clause : 7032,

Mean Depth of Scour, _ den =134 % { D, ¥ 1K )™
Dy = Design discharge per metre width 1.76 Cumecs fm
Ko = Silt factor ' 1.00
tam = ’ 1.95 m

Maximum Scour Depth { as per Clause 4.6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(Far moderate bend) = 15 %xdp -

So, Maximum Scour Depth = 2932 m

-1 Maximum Scour Level :

Maximum Scour Level = HFL - Maximum Scour Depth
= 266.52 m .
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

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

3z8

Logal Stream

River Sub - Zone : Upper Indo- Ganga Plains 1 (e}
G.T Sheet No : 53B/ M1

Scale : 1: 50,000

l.ocation : 291/3%-33

Latitude : 30°29'55"

Longitude : 76%34'31"

. Catchment Area , A = 1.803 Sg Km
Le_ngth c.‘&f Longest Stream course from source to the L - 3785 K
bridge site ,

Height of Farthest Point , H1 = 27675 m
Helght of Point of Interest , H2 = 268.35 m
Height of the Farthest Point above Point of Interest along -
H = 240 m
the river, .
!

Average Bed Level : = 268,35 m

R 1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBF - 16 } :
(1) Qs = 0.278xCx1x A

whera, Qs = 50 years Desigh Flood Discharge ( Cumecs )
; C = Runoff Coefficient '

1= 80 Years Rainfall interisity ( mm / Hr } tasting for tc hour duration where tc is the time of concentration

A = Catchment Area { Sq Km )

{if ) Runoff Coefficient , C ;

According to Report of the Committes of Engineers { Khosla ), Annexure - 5.1,1 (&), Bridges & Floods Wing Report No. RBF - 18, March - 1990

3. No. Deseription " G " Value

1 ~ Steep, bare rock, city pavements 0.9

J 2 Rock, Steep but wooded 08

3 Plateaus , Lightly coverad o7

4 Clavey scils, Stiff & bare [1X:1

! 5 Clavey soils, Lightly covered 0.5

: 5] Loam, Lightiy cuitivated or covered 04

! 7 Loam, largely cultivated 0.3

) 8 Sandy Sail, Light growth 0.2
; o Sandy Soil, coverad, haavy brush ' a1 % 2 r}; G

& 4f

In present case, Runoff Coefficient, c = 0.4



{ il ) Calcuiation of intensity of Rainfall, I :

For astimating the ime of concentration {t¢) as per Bhainagar's formula :

ty = [L'rH] 0
= 2.940 Hr
= 176.385 Mins
{a} £, b Ratio = 0.52 ( from Fig. 4 of RBF - 16 )
(b} 1 h Ratio = 0.34 { from Fig, 4 of RBF - 16 )
{c} Coefficient K = . 1. h Ratie
"~ ThRato
= 1.558
(d}
{i) Ry{24) = 24,00 cm
) {it) Reg (1) E] 0.34me(2§} [ as per Clause : 2.1.3, RBF - 18, forRéverSub-Zone:T(e)]
= 816 c.m '
{iti} Ry (o) = KxRs{1}
= 1271 cm
= 12710 mm
{iv} Rainfalf inténsii:y, I = Ry (L)
| .
= . 43.24 mm/Hr
{ iv } Design Flood Discharge :
Qg = 0278xCxixA
Qg

7.2Z7 Cumacs

i
g
faty
oy



0 2 Discharge by Rational Formula { IRC approach §:

Catchment Area, A = 1.503 Sq. Km 150,31 Hectares
Length of path from Topasheat, L = 3.765 Km

Differerice in Levels from Toposhest, H = 240 m

Maximumn Rainfali, F = 240,00 mm
Buration of Storm, T = 24 Hrs
One Hour Raintall, LE{F/Tix(T+1)/{14+1) = 125.00 mm / Hr
Time of Concentration ( IRC - SP : 13 - 1898, Clause : 4.7 ) t.={0.87 x L/ H )% 3.16 Hrs
Critical Rainfall Intensity, L=lyx{2/(1+t)] = 60.13 mm / Hr
Discharge, Q=0.028xPufxAx],

P = Coefficient of Runoff { For clayay soils, lightly cultivated or covered ) 0.400

= Fraction of maximusm point infensity at centre of storm, depends on area ) 0.98

A = Catchment Area in Hectares 150.31 Heclargs

| = Critical Intensity of Rainfail ' 8013 cm / Hr

@ = Maximum Discharge 9.821 Cumecs

3 Discharge by Dicken's Formula :

Q = Cxm™
wherg, Q = the peak run-off in Cumecs
M = the catchment area in Sq Km
o3 = 11 - 14, where the annuai rainfall is 60 - 120 cm

14 - 19 in Madhya Pradesh
22 in Westemn Ghats

C o= 16 ( adopted in present case §

M = 1.503 SgKm
Hence, Q = 21.726 Cumecs

4 Design Pischarge :

{ As per IRC - SF : 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practices for the Desigr: of Substructure & Fourdation of

Bridges )

Discharge by Rational Formula { RBF - 16 Raport } 7.227 Cumecs
Discharge by Rational Formula { {RC approach ) 9,921 Cumecs
Bischarge by Dicken's Formula 21,720 Cumecs
Maximurn Discharge ’ 21.720 Cumecs
Next Maximurm Discharge 9.921 Cumecs

The difference is beyand 50% of the next masdmum discharge

Hemce, Design Discharge adopted Q = 14.882 Cumecs



5

{
(i

Linear Waterway :

Average Bed Level = 26835 m
HFL as per site candition & local inquiry = 268.67 m
So, Total Depth: of Water, H = 032m

Provide 2 spans of 9.15 m at bridge site location.

Clear Waterway ( provided ), L = 18.30 m
Total Ares, A = §.801 m2
Velocity , v = QrA

= 2.585 misec

Vertical Clearance :

Design Discharge Q = 14.882 Cumecs
Vertical Clearance as per IRC 5 - 1898 CI. 106.2.1 = 0.600 m
Vertical Cleararice as per Railway Code for sub-structure ¢, 48 : = 0.80C m
So, Verticat Clearance adopted . l = _0.600 m

HFL + Vertical Clearance
= 268,268 'm

Mintrmum Soffit Leve!

Scour Depth ;

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

Code of Practices for Design of Subsiructure & Feundation of Bridges ) 30%

Increased Design Discharge : . 19.346 Cumecs

Depth of Scour in accordance with Clause 4.6 of LR.8. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,
Clause : 7032, :

Mean Depth of Scour, da = 134 % (D, 2/ K,y )P
By, = Design discharge per metre width - 1.08 Cumecs/m
Ky = Silt facter 1.00
o = 139 m

Maximum Scour Depth { as per Clause 4.8.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. }
{For moderate bend) ) = 1.5xdy,
80, Maxirum Scour Depth = 2086 m

Méximum Scour Level :

it

HFL - Maximum Scour Depth
= ) 266.58 m

Maximum Scour Leve)

Bt
g
L
kel



: _' | Bridge no

328

n

1.503 sq km

3.795 km

i i
# 2
i
o e -
R
;

‘ i 'l

0283




PROPOSED BRIDGE NO. BR.061 (PRL_328)

Rly Km. 291/32-34, DFCC Chainage 101086
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Existing ] nﬁg@ No — 329

Location — KM 293/13- 15

- Location — CH: 102518

(Hydrology D emiﬂs}




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 SheetNo:

Scale !

Location :

Latitude :

Longitude :

Catchment Area ,

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

Height of Farthest Point
Height of Point of Interest ,

Helght of the Farthest Point above Point of Interest ajlong
the river

Average Bed Level

H1

H2

329
Local Stream

Upper Indo- Ganga Plains 1 {g)

53B/10

1: 50,000

293/13-15

30%30'20"

76%33'53"
= 1.034 8q Km
= 3,536 Km
= 27070 m
= 26745 m
= 325 m
= 267.45 m

1 Bischarge by Rational Farmula { Bridges & Flood Wing Report No. RBF - 16} ;

{i} Qpp =0.278xCxixA
where, Qsp = 50 years Design Flood Discharge ( Cumecs )
C = Runoff Coefficient

I = 58 Years Rainfall Intensity ( mm / Hr ) lasting for tc hour guration where t¢ is the time of concentration

A = Calchment Area ( Sg Km }

{ it ) Runoff Coefficient , C :

According to Report of the Committee of Engineers { Khosta ), Annexure - 5.1.1 (a), Bridges & Floods Wing Report No. RBF - 16, March - 1990

5. No. Descripfion "G " Value
1 Steep, bare rock, city pavements [12:]
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 07
4 Clavey soils, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
=] Loam, Lightly cultivated or covered 0.4 . @ 2 % ?;
7 - Loam, largely cultivated 0.3 - ¥
8 Sandy Soll, Light growih 0.2
2 Sandy Scil, coverad, heavy brush G.1
In present case, Runoff Coefficient, c = 0.4



- { il } Calculation of Intensity of Rainfall, | :

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

t = [LA/H] *
= 2.461 Hr
= 147.660 Mins
1
¢ {a) ¢, h Ratio = 0.50 (from Fig. 4 of RBE - 16}
b - .
{h} 1 h Ratio = 0.34 { from Fig. 4 of RBF - 18}
3
(¢} Coefficient, K = 1. h Ratie
1 h Ratio
= 1.482
| (d)
. (1) Rey(24) = 24.00 cm
{ii} Reg{ ) .= 0.34xRs(24) [asperClause: 2,1.3, RBF-16,forRiverSub-Zone:1(e)i
= 8.16 cm
{iH) Re (s} = KxRg{1)
30 o= 12.09 cm
1
= : 120.83 mm
{iv} Rainfall Intensity, i = Rg {t:)
t.
= 4944 mm/Hr

{ iv } Desian Fiood Discharge

. n

Qs S 0278XCxIXA

i Qs = 5.649 Cumecs



Discharge by Rational Formula { IRC approach )} :

Catchment Area, A = 1.034 Sq. Km 103.38 Hectares
Lengtﬁ of path from Toposheet, = = 3.526 Km

Difference in l.evels from Toposheat, H = 325 m

Maximum Rainfail, F = 24G.00 mm
Duration of Storm, T = 24 Hrs
Cne Hour Rainfall, L={FIiT)x{T+13/{1+1) = 125.00 mm / Hr
Time of Concentration { IRC - SP: 13 - 1998, Clause : 4.7 } t. = (0.B7 x L/ H )08 2.59 Hrs
Critical Rainfafl Intensity, = lox[2/(t+t 3] = 68.65 mm/Hr
Discharge, Q=0028xPxfxAxi,

P = Coefficient of Runaff { For clayey solls, lightly cllfivated or covered ) G.400

f= Fraction of maximurn point intensity at centre of storm, depeﬁds on area G.68

A = Catchment Area in Hectares 103.38 Hectares

I, = Criticat intensity of Rainfall 6,985 cm/Hr

Q = Maximum Discharge 7.904 Cumecs

Discharge by Dicken's Formula :

Q = Cxm

where, Q = the peak run-off in Cumecs
= the catchment area in 8q Km
c = 11 - 14, where the annual rainfalf is 80 - 120 cm
14 - 13 in Madhya Pradeash
22 in Western Ghats

c = 18 { adopted in present case )
M = 1.634 SqKm
Herice, ' Q = 16.404 Cumecs

Design Discharge :

(As per IRC - 8P 13 - 1688, Clause - 7.1 & Ciause - 4.2 and 4.3 of LR.S. Code of Practices forthe Design of Substructure & Foundation of
Bridges }

Bischarge by Rational Formula { RBF - 16 Repart ) ) 5,848 Cumecs
Discharge by Rational Formula ( IRC approach ) 7.904 Cumecs
Discharge by Bicken's Farmula 16,404 Cumecs
Maximum Bischarge . '16.404 Cumecs
Next Maximum Discharge 7.904 Cumecs

The difference is beyond §0% of the next maximum discharge

Hence, Design Discharge adopted Q = 11.856 Cumecs



&

{n
(i)

Linear Waterway :

Average Bed Level = 267.45 m
HFL as per site conditicn & local inguiry = 288.15 m

3o, Total Depth of Water, H = 170 m

Provide 4 spans of 3.08 m at bridge site location.

Clear Waterway ( provided ), 1 = 12.20 m
Total Arga, A = 20716 m2
Veiocity , v = Q/A

= 0.572 misec

Yertical Clearance :

Design Discharge Q = 11.8568 Cumecs
Vertical Clearance as per IRG 5 - 1998 (1. 106.2.1 = 0.600 m
Vertical Clearance as per Railway Code for sub-structure Gl 4.8 = 0600 m
So, Vertical Clearance adepted - ) = 0800 m

Minimum Soffit Leval HFL + Vertical Clearance

= 269.750 m

Scour Depth :

Increase i Design Discharge { as per IRC : 78 - 2000, Clause : 703.1.% & Clause : 4.4,1RS

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

Increased Design Discharge : . _ : 18.412 Cumecs

Depth of Scour in accordance with Clauge 4.5 of LR.8. Cede of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000
Clause : 703:2,

Mean Depth of Scour, Gy = 134 x (D, 2/ K, )7
D, = Design discharge per metre width 1.26 Cumecs/m
Ke = Sift factor 1.00
dyp = 157 m

Maximum Scour Depth { as per Clause 4.8.6. IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) = 1.5xd,,
So, Maximum Seour Depth = 2349 m

Maximum Scour Level :

Maxirmum Scour Level

HFL - Maximum Scour Depth
= 266.80 m



Br.MNg.

PB No. | Km Chainage | Up Stream | Down $tream Differenca in M
Up Stream ' Down St;é;;__

001 287 248/15-18 | 56653 88.292 78.295 a
003 290 253/1-3 61240 7.429 3.68 -
016 299 263/21-23 72637 14.09 11.403 |
017 300 264/21-24 73445 18.445 11.47 o
018 301 264/33-36 73695 10.018 7.867 ]
019 302 266/19-22 75644 2.172 3.432

021 304 267/25-27 76908 3.084 2.63 i
033 | 314A 275/7-10 84355 24.687 31.789
032 314 275/1-8 84206 49.087 26.462 ]
039 319 280/17-20 89630 7.618 7.841
040 320 - 281/2-4 90105 3.329 4.392
052 | 324B | 287/11-14 @ 96433 12.971 24.634 |
059 326 291/15-17 | 100564 12.472 9.541
060 327 291/26-27 | 100835 33.632 22.566

| 061 328 291/32-34 | 101086 8 12 i

G2



1.034 sq. km.
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PROPOSED BRIDGE NO. BR.062 (PRL_329)
Rly Km. 293/14-16, DFCC Chainage 102518
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Existing -u N@ 33
Location — KM 6

(Hydrology Details)



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

Name / No. of Proposed Bridge :
Nare of Nailah ! 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 above Point of Interest along
the river,

Average Bed Level

H1

H2

33n
Local Stream

Upper indo- Ganga Plains 1 (g)

53B/10
1: 50,000
294/4-6
30%30'25" ~ Approx.
768%33'58" Approx,
= 1.060 Sq Km
= 1,268 Km
= 288,30 m
= 266.85 m
= ' 1.45 m
- | 266.85 m

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

(i) Qg =0.278xCx1xA

where , Qg = S0 years Dasign Flood Discharge ( Cumecs )

C = Rurwoff Coefficient

>
)

{ fi ) Runoff Coefficient . C:

Catchment Area { Sg Km)

= 50 Years Rainfall Intensity ( mm / Hr ) fasting fer tc hour duraficn:where tc is the time of concentration

According to Report of the Committee of Engineers ( Khosla ), Annexure - 5.1.1 { a ), Bridges & Fioods Wing Report No. RBF - 18, March - 1950

3. No. BDescription "¢ " Value

1 Steep, bare rock, city pavements 0.9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly coverad a7
4 Clavey soils, Stiff & bare [+X:]
5 Clavey soils, Lightly coverad 0.5

-8 Loam, Lightly cultivated or covered 0.4
7 Loarn, Iar.gelsj' cultivatad 0.3 5 . @ 2 @% o
g Sandy Sail, Light growth 0.2 59 ha
9 Sandy Soii, covered, heavy brush a1 "o

In present case,  Runoff Coefficient, c

0.4



( ifi ) Calculation of Intensity of Rainfail, ! ;

For gstimating the tirme of concentration ( t¢ ) as per Bhatnagar's formuta :

te = {LJ! H1 .38
= 1.152 Hr
= 68.138 Mins
{a) t, h Ratio = G.36 { from Fig. 4 of RBF - 16)
{b} 1 h Ratio = 0.34 ( from Fig. 4 of RBF - 16 )
fc) Coefficient, K = . Ratio
1 h Ratio
= 1.060
{d)
(1) Ry{24) = 24.00 cm
{f) RSD“). = 0.34wa(2§) [as per Clause : 2.1.3, RBF - 18, for River Sub - Zone : 1 {e}]
= 816 cm
{ill} Reo (L} = - KxRg (1)}
= 8.65 cm
= 86,51 mm
{iv} Rainfall Intensity, | = Rso{tc)
= 7508 mm/ Hr
{ iv ) Desian Flood Discharge :
Qs = 0278 XCxIxA

s = 8.849 Cumecs



2 Discharge by Rational Formula { IRC approach ) ;

Gatchenent Area, A =
Length of path from Toposheet, L =
Difference in Leveis from Toposheet, H =

Maximum Rainfail, F

Duraticn of Storm, T

One Hour Rainfall,

Time of Concentration (IRG - SP: 13 - 1998, Clause : 4.7 }
Critical Rainfall Intensity, Lebx[2/(1+4)]
Discharge, Q=0028xPxfxAxl,

P = Coefficlent of Runoff { For clayey soils, lightly cuitivated or covered H

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

A = Catchment Area in Heclares

i, = Critica# Intensity of Rainfall

Q = 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 annual rainfall is 60 - 120 cm
14 - 19 in Madhya Pradesh
22 in Westem Ghats

c . = 18

M = 1.080 Sq K

Hence, Q o= 16.715 Cumecs

4 Design Discharge :

L= (F/TYX(T+1)i(1+1)

1.060 8q Km
1.298 Km
145 m

H

te= (0.87 x L /H )™

0.400
0.98
108.00 Hectares
11.847 cm / Hr
13.783 Cumecs

{ adopted in present case )

106.00 Hectares

240.00 mm

24 Hrs
125,00 mm/ Hr

111 Mrs
118.47 mm / Hr

(AsperIRC -« 5P :13 - 1988, Cléuse - 7.1 & Clause - 4.2 and 4.3 of LR.S. Code of Practices for the Design of Substructure & Foundation of

Bridges )

Discharge by Rational Formuia { RBF - 16 Report )
Discharge by Rational Formula { IRC appreach )

Discharge by Dicken's Formula
Maximum Discharge
Next Maximurm Discharge

The difference is within 50% of the next maximum discharge

Hence, Design Discharge adopted

8.848 Cumecs
13.783 Cumecs
16,715 Cumecs

16.715 Cumecs
13.783 Cumecs

16,715 Cumecs

]
AN



5

i
(H}

Linear Waterway :

Average Bed Level = 266.85 m
HFL as per site condition & local inguiry = 26545 m
So, Total Depth of Water, H = 260 m
Provide 3 spans of 3.05 m at bridge site location.
Clear Waterway { provided ), L = 815 m
Total Area, A = 23.790 m2
Velogity , W = QA
= 0.703 misec
Vertical Clearance :
Design Discharge Q = 18.715 Cumecs
Vertical Clearance as per IRC & « 1898 Cl, 106.2.1 = 0.600 m
Vertical Clearance as per Railway Code for sub-siructure Cl. 4.8 = 0.600 m

So, Vertical Clearance adopted

Mintmum Soffit Level

Scour Depih :

Increase in Design Dischérge { as per IRC : 78 - 2000, Clause : 703.1.1 & Clause : 4.4, IRS
Code of Practices for Design of Substructure & Foundation of Bridges }

Increased Design Discharge

= . 0800 m

HFL + Vertical Clearance
= 270052 m

30%

21.72% Cumecs

Depth of Seour in accordance with Clause 4.5 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,

Clause : 703.2 ,
lean Gepth of Scour,

Oy = 1.34 8 { D ¥ 1Ky y'°

Dy, = Design discharge per metre width 237 Cumecs/m
Kgr = Silt factor .00
der= 238 m

Maxdmum Scour Bepth { 25 per Clause 4.6.8, IRS Code of Practices for Design of Subsfructure & Foundation of Bridges, )

{For moderate bend}

Maximum Scour Level :

Maximum Scour Level

= 1.6 x dgm
So, Maximum Scour Depth = 35718 m

it

HFL - Maximum Scour Depth
= 265.87 m

g
o
£
g5
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PROPOSED BRIDGE NO. BR.063 (PRL_330)

Rly Km. 294/4-6, DFCC Chainage 103190
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