{ iii } Calculation of Intensity of Rainfali, I :

For estimating the time of concentration ( tc ) as per Bhatnagar's farmuig ;

t. =

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

(¢} Coefficient, K =

(d)
(1) Re(24) =

(i) Rsa(1) =

{iil} Rsp (%) =

{iv) Rainfall Intensity, i

{ iv ) Design Flood Discharqe ;

Qs =

[ LIH 1 0.345
1.606 Hr
96.388 Mins
0.43 ( from Fig. 4 of RBF - 18)
0.34 . { from Fig. 4 of RBF - 16 )

t. h Ratio
1h Ratio

1.264

24.00 em
034 xRy (24) [_as per Ciause ; 2.1.3, RBF - 18, for River Sub - Zone 1 1{e)]
816 cm
KxRg {1}
10.24 cm
102.36 mm

= Ru (L)
L

= 63.72 mm/Hr

0278 xCxIxA’

3.890 Cumecs

€F

B

Yo
s iy



2 Discharge by Rational Formula { IRC approach )

Catchrment Area, A
Length of path from Toposhest,

Difference in Levels from Toposheet, H

Maximum Rainfall, F
Duration of Storm, T

= 0.549 Sq. Km 54.90 Hectares
= 1.703 Km
= 125 m

= 240.00 mm

= . 24 Hrs

One Hour Rainfalt, L= {F/T)x(T+1)/{1+4) = 125.00 mm/ Hr
Time of Concentration ( IRC - SP : 13 - 1998, Clause : 4.7 } t={0.87 x L} /H )" 1.61 Hrs
Critical Rainfall Intensity, L=k x[2/(1+1)] = 88.84 mm/ Hr
Discharge, Q=0028xPxfxAxi

P = Coefficient of Runoff ( For clayey soils, lightly cultivated or covered ) 04

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

A = Calchment Area in Hectares 54,980 Hectares

|, = Critical Intensity of Rainfall 9.584 cm/Hr

Q = Maximum Discharge 5.588 Cumecs

3 Discharge by Dicken's Formula :

where, Q =

Hence, Q =

4 Design Discharge :

(AsperJRC - SP: 13-1998, Clause - 7.1 & Clause - 4.2 and
Bridges )

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

Maximum Discharge
Next Maximurm Discharge

The difference is beyond 50% of the next rhaximum discharge

Hence, Design Discharge adopted Q

Cxm¥

' the peak run-off in Gumecs

the catchment area in Sg Km

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

22 in Wastern Ghats

18 (adopted in present case )
0.548 Sg Km

10.205 Cumecs

4.3 of LR.8. Code of Practices for the Design of Substructure & Foundation of

3.880 Cumecs
5.598 Cumecs
10.205 Cumecgs

10.205 Cumecs
§.598 Cumecs

= 8.397 Cumecs



§ Linear Waterway :

Average Bed Level = 266.45 m
HFL. as per site conditicn & local inquiry = 268.20 m
So, Totat Depth of Water, H = 178 m

Provided Two RCC BOX of 3 x 2 m span at proposed bridge sits location.

Clear Waterway { pravided ), L = 6.00 m
Total Area, A = 10.500 m2
Velocity | WV = QrA

= 0.800 m/sec

§ Scour Depth :

Increase in Design Discharge { as per IRC ; 78 - 2000, Clause : 703.1.1 & Clause 1 4.4, 1RS

1)
Cade of Practices for Design of Substruciure & Foundation of Bridges } 30%

Increased Design Discharge 10.916 Cumecs

Depth of Seour in accordance with Clause 4.6 of LR.S. Code of Practicas for Pesign of Suﬁst:ucture & Foundation of Bridges & IRC - 78 : 2000
Clause : 703.2,

Mean Depth of Scour, : dun =134 x (D1 K, )™

: D, = Design discharge per metre width 1.82 Cumecs/m
Ky = Silt factor ' 1.00
ym = ' : 2.00 m

Maximurn Scour Depth ( as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) . ' = 1.5 xdypy
So, Maximum Scour Depth = 2986 m

7 Maximum Scour Level :

HFL. - Maximum Scour Dépth
= 26521 m

3

Maxdimuam Scour Level



Existing ] ndge No — 343

Location — KM 303/ 25-27

B Location — CH: 112930

(Hydrology Details)
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesti to Sanehwal

Nama / 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 source to the

bridge site ,

Helght of Farthest Point ,

Helght 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 Régort No.RBF -18) ;

(i} Qg =

where ,

0278 xCx1x A

Mt

H2

343
Local Stream

Upper Indo- Ganga Plains 1 (g)

53B/6

1: 50,000
303/25-27
30%347"
75%28'44"

Qsy = 50 years Design Flood Discharge ( Cumecs )

C = Runoff Coefficient

I

0,658 Sq Km

1.668 Km

267.47 m

26637 m

116 m

266.37 m

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

A = Catchment Area ( Sq Km }

- {ii } Runoff Coeflicient, C:

According to Report of the Committee of Engineeqs (Khosla }, Anhexure - 5,1.1 { a ), Bridges & Floods Wing Report No. RBF - 18, March - 1990

3. No. Description " C" Value
1 Steap, bare rock, city pavements 0.9
2 Rock, Steep but woeded 0.8
3 Plateaus , Lightly covered 0.7
4 Clavey soils, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
8 Loam, Lightly cuftivated ar covered 04
7 Loarmn, largely cultivated 03 -
8 Sandy Seil, Light growth 0.2
9 Sandy Soil, covered, heavy brush 0.1

In present case,

Runoff Coefficient, c

0.4



{ iti ) Calcuiation of Intensity of Rainfall, | :

For estimating the time of cancentration { tc ) as per Bhatnagar's formula ;

t = [LPrHy 4
= 1.644 Hr
= 98.654 Mins
{a) t, h Ratio C= 0.43 { from Fig. é of RBF - 16 )
{b} 1 h Ratio = 0.34 { from Fig. 4 of RBF - 16}
{¢) Coefficient, K = t. h Ratio
1 It Ratio
= 1.263
{d)
{1} Rw(24) = 24.00 cm
{0} Res (1) o= © B34 xRy (24} [asperClause:2.1.3, RB¥—16,forRiverSub-Zope:1(e)i-.
= 8.16 cm
{lit) Res (1} = . KxRgl1}
= ) ) 10,31 cm
= 103.09 mm
{iv} Rainfall Intensity, i = Ry () -
o
= 62,70 mm Hr
{ iv) Design Flood Diséhg;gg__:
Qse = ©0278xCxixA
Csg = 4.586 Cumecs



2 Discharge by Rafional Formula {IRC approach } :

Catchmant Area, A
Length of path from Toposheat,

Difference In Levels from Topusheet, H

Maximum Rainfall, £

Duration of Storm, T

One Hour Rainfail,

Time of Concentration { iRC - 3P : 13 - 1098, Clause : 4.7 )]
Critical Rainfall intersity,

= 0.858 Sq. Km
= 1668 Km
= 110 m

Bl

L=(FITIX(T+1}/(1+1)
te={ 0.87 x LY H )™
Eelyx[2/{t+t)] =

DGischarge, Q=0028xPxfxAxk

P = Coefficient of Runctf { For clayey soils, lightly cultivated or covered )' 0.4
f= Fraction of maximum point intensity at centre of storm, depends on area 0.95

A = Catchment Area in Hectares
I, = Critical Infensity of Rainfali

Q = Maximum Discharge

3 Discharge by Dicken's Formula :

where, a =

=
]

Hence, . Q - =

4 PDesign Discharge :

. 6578 Hectares
9.431 cm / Hr
6.600 Cumecs

Cxm¥

the peak run-off fﬁ Cumecs

the catchment area in Sq Km

11 - 14, where the annual rainfall is 80 - 120 cm
14 - 19 in Madhya Pradesh

22 in Westem Ghats

16 { adopted in present case )
0.658 Sq Km

11.686 Cumecs

65.78 Hectares

240.00 mm
24 Hrs

25.00 mm/ Hr

1.65 Hrs

94.31 mm/Hr

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

Bridges }

Discharge by Rational Formula { RBF - 16 Report )
Discharge by Rational Formufa ( 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

4.588 Cumecs
6.600 Cumecs
11.686 Cumecs

11.686 Cumeacs
6.600 Cumecs

= 8.801 Cumecs



5§ Linear Waterway :

Average Bed Leve! = 266.37 m
HFL as per site condition & local inquiry = 26877 m

So, Tota! Depth of Water, H = 240 m
Provided Two RCC BOX of 3 x 3m span at proposed bridge site focation.

Clear Waterway ( provided }, L = 8.00 m

Total Area, A = 14.400 m2
Velocity , v = Ql/A
= 0.688 misec

Scour Depth :

Increase in Design Discharge ( as perIRC . 78 - 2000, Clause : 703.1,1 & Clause : 4.4, IRS
Code of Practices for Design of Substructure & Foundation of Bridges )

Increased Design Discharge

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, Gyn=1.34% (D21 K )
Dy = Design discharge par metre width _ 215 Cumecs/m
Ky = Silt factor _ 1.00
Qo= : 223m

Maximum Scour Depth { as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )

(For moderate bend) _ . = 1.5xd,,

So, Maximum Scour Depth .= 3343 m

Maximum Scour Level -

Maximurh Scour Levei HFL - Maximur Scour Depth

= 26543 m

0%

12.871 Cumecs

g



0.658 sq. km.
1.669 km

J

10373
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Location — KM 304/1-3




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

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

G.T SheetNo :

Scale ;

Location :

Latitude :

Longitude :

Catchment Area,

l.ength 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

344

Local Stream

Upper Indo- Ganga Plains 1 (g}

53B/6
1: 50,000
304/1-3
ap’aas1”
7628'37"

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

(i) Qe =0.278xCxixA

where , Qso = 80 years Design Flood Discharge ( Cumecs )

C = Runoff Coefficient

15,543 SqKm

7,382 Km

27344 m

26744 m

6.00 m

26744 m

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

A = Calchment Area ( Sq Km )

{ it } Runoff Coefficient , C ;

According 1o Report of the Committes of Engineers ( Khosla }, Annexure - 5.1.1 { a ), Bridges & Eloods Wing Report No. RBF - 16, March - 1090

In present case, Runoff Coefficient, [

0.4

$. No. Description "G " Value
1 Steep, bare rock, city pavements cs
2 Rock, Steep but wooded 0.8
3 Plateaus,, Lightly covered a7
4 Clavey soils, Stff & bare 0.6
5 Clavey soils, Lightly covered [+ 33
& Loam, Lightly cuitivated or coverad 0.4
7 Loam, largely cultivated 0.3
- B Sandy Soil, Light growth 0.2
9 Sandy Scil, covered, heavy brush .1 - g g s
-3

€2



{ iit ) Calculation of Intensity of Rainfall, § :

{a}

(5}

(c})

{d)

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

te

. h Ratio

1 h Ratio

Coefficient, K

(1) Rpp{24)

(1) Rea(1)

(1) Re (L)

{ iv } Rainfali infensity,

{ iv ) Design Flood Discharge :

Qg

E L31' H ] G345
4,267 Hr
256,005 Ming
0.54 { from Fig. 4 of RBF - 16 }
0,34 ( from Fig. 4 of RBF - 16)
t; h Ratio
1 h Ratio
1.574
2400 cm

0.34 xRyt 24) [asper Clause_ 12.1.3, RBF - 18, for River Sub-Zone: 1{e)}

30.08 mm /Hr

8.18 cm
KxRe (1}
12.84 cm
128.40 mm
=  Ra{t)
L
0.278xCxIxA
52.013 Cumecs



.

2 Discharge by Rational Formula { IRC approach ) :

Catchment Area, A = 15.543 8q. Km
Length of path from Toposheat, L = 7.382 Km
Difference in Lavels from Toposheet, H = 6.00 m

Maxirnum Rainfall,

Duration of Storm, T

One Hour Rainfall,

Time of Concentration { IRC - SP: 13 - 1998, Clause : 4.7 }

Critical Rainfa Intensity, LElx[2/(1+%)]

L= (FITIX(T+1)/(1+1%)
t.={0.87 x L}/ H )"

Discharge, Q=002 xPxfxAxl,
P = Coefficient of Runcff ( For clayey soils, lightly cultivated or covered } 0.400
f= Fraction of maximum point intensity at centra of storm, depends on area 0.98

A = Catchment Area in Hectares

i. = Critical intersity of Rainfall

Q = Maximum Discharge

Discharge by Dicken's Formula

1554.31 Hectares
4.322 cm/ Hr
73.728 Cumecs

Q Cxm™*
where, Q the peak run-off in Cumecs

the catchment area in Sg Km

c 11 - 14, where the annual rainfall is 80 - 120 cm
14 - 18 in Madhya Pradesh’
22 in Western Ghais

c 18 { adopied in presert case }

15.543 SqKm
Q 125.249 Cumecs

Hence,

4 Design Discharge *

1554.31 Hectares

240.00 mm

24 Hrs
125.00 mm { Hr

4.78 Hrs
43,22 mm/ Hr

(As perIRC ~ §P : 13- 1988, Clause - 7.1 & Clause - 4.2 and 4.3 of LR, 3. 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 Maximurn Discharge

The difference is beyond 50% of the next masdmum discharge

Hence, Design Discharge adopted Q =

52.013 Cumecs
73,728 Cumecs

125,249 Cumecs

125.249 Cumecs
73,728 Cumecs

110.582 Cumecs

oo
g St
a3
e,



& Linear Waterway :

Average Bed Level
HFL as per site condition & Jocal inquiry

So, Total Depth of Water,

= 26744 m

= 26864 m

H = 120 m

Provide 8 spans of 6.1 m at bridge site location.

Clear Waterway ( provided ),
Total Area,

Velocity ,

8 Verfical Clearance :

Design Discharge

L = 48.80 m

A = 58.658 m2

Vv = Q/A
= . 1.885 misec

Q o= 110.592 Cumecs

{f) Vertical Clearance as per IRC 5 - 1908 CI, 106.2.1 = 0.900 m
{ii} Ventical Clearance as per Raitway Code for sub-structure Gt 4.8 = 0778 m

S0, Verfical Clearance adopted

Minkmum Soffit Level

7 Scour Depth ;

increase in Design Discharge { as per IRC : 78 - 2000, Clause : 703.1.1 & Clause - 44, 1RS
Cuade of Practicas for Design of Substructure & Foundation of Bridges )

Ingreased Design Discharge

= 0.900 m

= HFL + Vertical Clearanca
= ' 269.542 m

30%

. 143,769 Cumecs

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

Clause : 703.2,
Mean Depth of Scour,

A =134 x (D327 K, 1

D, = Design di'scharge per metre width 2,85 Cumecs /m
Ky = Silt factor 1.00
T dyn= 275 m

Maximum Scour Depth ( as per Clause 4.8.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. }

(For moderate bend)

& Maximum Scour Level:

Maximum Scour Level

= 1.5 X dyyg
So, Maximurm Scour Depth =. 4131 m

HFL - Maximum Scour Depth
=, 26451 m
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Existing Bridge No — 345

Proposed Bridge No — 081
Location — CH: 113413

~ (Hydrology Details)




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 source fo the
bridge site ,

Helght of

Helght of

Farthest Point ,

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. RBEF - 161

(i)

Ht

H2

345

lLocal Stream

Upper Indo- Ganga Plains 1 (g}

53B/6

1: 50,000

304/10-1

2

30%33'57"
78%2829"

Qsa =0278xCxixA

where , : Q5o = 50 years Design Flood Discharge ( Cumecs )

c

Runeff Coefficient

0.376 Sq Km

1.121 Km

267.98 m

266.83 m

116 m

268.83 m

I'= 50 Years Rainfali Intensity ( mm / Hr } lasting for tc Bour duration where 1c is the time of concentration

k]
]

(11 ) Runoff Coefficient . C ;

Catchment Area ( Sq Km )

According to Report of the Committes of Engineers ( Khosla }, Annexure - 5.1.1 { 2 ), Bridges & Floods Wing Report No. RBF - 16, March - 1880

S. No. Description "G " Value
1 Steep, bare rock, city pavements aRe]
2 Rock, Steep but wooded 08
3 Plateaus , Lightly covered 0.7
4 Clavey scils, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
5 Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth G2
] Sandy Soit, covered, heavy brush 0.1

Inpresent case.  Runoff Coefficient, Cc

0.4



( iit ) Calculation of intensity of Rainfall, 1 :

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

{a} t, h Rafio =
{b} 1 h Ratio =

{c) Coefficient, K =

{d}
(1) Rsp(24) =

(i} Reo( 1) =

(ili} Reg(t;) o=

{ iv} Rainfall Intensity, 1

{ iv } Besign Flood Discharge :

Qs =

[L3fH] 0%

1.073 Hr

64.351 Mins

.35 { from Fig, 4 of RBF - 15}

0.34 { from Fig. 4 of RBF - 16}

t: h Ratio
1 h Ratio

1.033

24.00 cm

0.34 x Rs; { 24 ) [as per Clause: 2.1.3, RBF - 18, for River Sub - Zone - 1 (e)}]

816 cm
KxRgp{1}
8.43 cm
84.28 mm
= Rs(t)
L
= 78.58 mm /! Hr
D2ATExCxRixA
3.284 Cumecs



2 Discharge by Rational Formula { IRC approach ) :

3

Catchment Area, A
Length of path from Toposheet,

Difference in Lavels from Toposhest, H

Maximum Rainfall, F

Duration of Storm, T

One Hour Rainfall,

Fime of Concentration ( IRC - SP : 13 - 1996, Clause : 4.7 )

Criticai Rainfalt intensity,

Discharge,

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

A = Catchment Area in Hectares
i, = Critical Intensity of Rainfali

Q = Maximum Discharge

Discharge by Dicken's Formiwda :

where, 7 Q =

Hence, Q . =

Besign Discharge :

(As periRC - 8P : 13 - 1998, Clause - 7.1 & Clause - 4.2 and
Bridfges )

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

Discharge by Dicken's Formuta
Maximum Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q

= (FITIx(T+1}/(1+1)
to= (0.87 x L3/ H )3
l=lx[2/(1+t}]

Q=0028xPxfxAxl
P = Coefficient of Runoff { For clayey soils, lightly cultivated ar covered )

Cxm™

0.376 Sq. Km
1.42% Km
116 m

n

0.400

37.59 Hectares
12.347 cm/ Hr
5.094 Cumecs

ihe peak run-off in Cumecs

the catchment area in $q Km

11 - 14, where the annual rajnfall is 86 - 120 em

14 - 19 in Madhya Pradesh

22 in Western Ghats

18

( adopted in present case )

37.55 Hectares

240.00 mm

24 Hrs
125.00 mm / He

1.02 Hrs
12347 mm/Hr

4.3 of LR.S. Code of Practices for the Design of Substructure & Foundation of

3.284 Cumecs
5.094 Cumecs
7.680 Cumecs

7.880 Cumecs
5.084 Cumecs

T.640 Cumecs



5

" . Maximum Scour Level

Linear Waterway :
Average Bad Level = 266.93 m
HFL as per site condition & lacaj inqudry = 268.73 m

So, Total Depth of Water, H = 1.80m

Provided Two RCC BOX of 4 x 3 m span at proposed bridge site location,

Clear Waterway { provided }, L = 8.00 m
Total Area, A = 15.200 m2
Velogity , v = GQJ/A

= 0.503 m/sec

Scour Depth :

Increase in Design Discharge ( as per IRC : 78 - 2000, Clause : 703,1.1 & Clause : 4.4, RS

o,
Cade of Practices for Design of Substructure & Foundation of Bridges ) 30%

Increased Desigr: Discharge 8.932 Cumecs

Depth of Scour in accerdance with Clause 4.6 of LR.S, Code of Practices for Design of Substructure & Foundatien of Bridges & IRGC - 78 : 2000
Clause : 703.2,

Mean Depth of Scaur, o = 1.34 % (0,21 Ky )™
Ds = Design dischargs per matre width 1.24 Cumecs/m
K,y = Silt factor ’ 1.00
Gy = ) 1.55 m

Maximum Scour Depth ( as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Fondation of Bridges. )
(For moderate bend) u 1.5 xdy,
So, Maximum Scour Depth = C 2322 m

Maximum Scour Level :

HFL - Maximum Seour Depth
= 266.41f m



/

Bridge no 345
A 0.376 sqg. km.
L 1.121 km

0386
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 Existing Bri

304/18-20

Location — KM

Proposed Bridge No — 0
Location — CH: 113741

(Hydrology Details)




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

Name / No. of Proposed Bridge : 345

Name of Nallah / Stream / River : Local Stream

River Sub - Zone ¢ Upper Indo- Ganga Piains 1 (&)
G.T Sheet No : 53B/6

Scale 1:580,000

Locaticn : 304/18-20

Latitude : 30°34'5'

Longitude : 76"28'12"

Catchment Area, A = 0.243 Sq Km

Length of Longest Stream course from source to the

bridge site, L = 0.574 Km
Height of Farthest Point , H1 = 267.47 m
Height of Point of Interest, Ha = 266.87 m
;ﬂ?—;teif, the Farthest Point above Point of interest along H - 060 m
Average Bed Lavel = 266.87 m

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

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

= 50 Years Rainfalt Intensity ( mm/ Hr ) lasting for fc hour durafion where tc is the time of concentration

A = Calchment Area { Sq Km )

{ ii } Runoff Coefficient , C :

According to Report of the Committee of Engineers ( Khosla }, Anrexure - 5:1.1 (a ). Bridges & Fioods YWing Report No, RBF - 18, March - 1990

8. No. Description T C " Value
1 Steep, bare rock, city pavements 8
2 Rock, Steep but woaded 0.8
3 Plateaus , Lightiy coverad 0.7
4 Clavey soils, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
<] Loam, Lightly cuitivated or covered 0.4
7 Loam, fargely cultivated 0.3 -
B Sandy Soll, Light grawth ' 0.2 e @ 3 éi% i
g Sandy Soil, covered, heavy brush C.f. .o

Inpresentcase, Runoff Coefficient, ' c = 0.4



{ iii } Calculation of Intensity of Rainfall, ! :

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

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

{c) Coefficient, K =

{d}
(1} Rsp(24) =

(i} Ry (1) '

{Hl} Ry {t) =,

{ iv) Rainfall intensity, ]

{ iv ) Design Flood Discharge :

ng =

[ L.‘l i HI 0.345
0.671 Hr
40.287 Mins
0.27 (from Fig. 4 of RBF - 16)
0.34 {from Fig. 4 of RBF - 18}

t. h Ratic

D —

1 h Ratio

6.792

24.00 cm
0.34 xReq (24) [as per Clause : 2.1.3, RBF - 18, for River 4Sab - Zone :-'1 {(e}]
B..1G cm
KXRs(1)
846 cm

£§4.63 mm

It

Rslt)

= . 96.25 mm/Hr

0.278xCxixA

2.604 Cumecs



2 Discharde by Rational Formuta { IRC approach §:

Catchment Area, A = 0.243 Sq. Km 24,32 Hectares
Length of path from Teposheet, L = 0.574 Km

Difference in Levels from Toposheet, H ' = 060 m

Maximum Rainfall, F ] = 240,00 mm
Duratian of Storm, T = 24 Hrs

One Hour Rainfall, : L={FIT)x{(T+1)I{1+1) = 125.06 mm/ Hr
Time of Concentration ( IRC - SP : 13 - 1998, Clause : 4.7 ) t.={087 x L3/ H)* 0.61 Hrs
Critical Rainfall Iatensity, L=lx{2/(1+L)] = 165.50 mm{ Hr
Discharge, Q=0028xPxfxAxl,

P = Goefficient of Runoff { For clayey soils, fightly cultivated or covered 3 0.4

f = Fracticn of maximum peint intensity at centre of storrs, depends on area 0.95

A = Catchment Area in Hectares 24,32 Hectares

i, = Critical Intensity of Rainfall ' 15.550 cm/ Hr

Q = Maximum Discharge 4.025 Cumecs

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 em

14 - 19 in Madhya Pradesh
22 in Western Ghats

c = 6 { adopted in present case }
= 0.243 5q Km

Hence, ) Q = 5.542 Cumecs

Design Discharge :

(AsperIRC - 8P : 13- 1098, Clause - 7.1 & Clause - 4.2 and 4.3 of LR.S, Code'of Pragtices for the Design of Substructure & Foundation of
Bridges }

Discharge by Rational Formula { RBF - 18 Report ) ] 2.604 Cumecs
Discharge by Rational Formula { IRC approach ) 4.025 Cumecs
Discharge by Dicken's Formuia 5.542 Cumecs
Maximum Discharge 5,542 Cumecs
Next Maximum Discharge 4.025 Cumecs

The difference is within 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 5.542 Cumecs

S ELT



§ Linear Waterway ;

Average Bed Leve! = 266.87 m
HFL as per site condition & local inguiry = 268.67 m
So, Total Depth of Water, H = ] 1.80 m

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

Clear Waterway { provided ), L = 300 m
Total Area, A = 5.384 m2
Velocity , Vv = QrA

= 1.027 misec

Scour Depth ;

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

L
Code of Practicas for Design of Substructure & Foundation of Bridges ) 0%

Increased Design Discharge ) 7.204 Cumecs

Depth of Scour in accordance with Clause 4.8 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges &IRC - 78 : 2000
Clause : 703.2 |

Mean Depth of Scout, O =134 x (D215, )"°
Dy = Design discharge per metre width 2.40 Cumecs/m
K = Silt factor _ 1.00
Oy = 240 m

Maximurm Scour Depth ( as per Clause 4.6.6, IRS Cade of Practices for Désign of Subsiructure & Foundation of Bridges. )
{For roderate bend) ) = 1.5 xdyy
So, Maximum Scour Depth = 3605 m

Maximum Scour Level :

Maximum Scour Level

B

HFL - Maximum Scour Depth
= 265.07 m



346

0.243 sq. km.

0.574 km




Existing Bridge No — 347
1 305/8-10

Location — KM

Pro @Sed Bridge No — 083

Location — CH: 114341

(Hydrology Details)




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 :

Scate :

L.ocation :

Latitude :

Longitude :

Catchment Area,

Length of l.ongest Stream course from source to the
bridge site,

Height of Farthest Point ,
Height of Paint of Interest,

Height of the Farthest Point ahove Point of Interest along
the river ,

Average Bed Level

H1

H2

347
Local Stream
Upper Indo- Ganga Plains 1 (g)

53B/6

150,000

305/8-10

ao%a4'15”

. 76"284"

- 0.146 Sq Km
= 0.811 Km
= 267.03 m
= 265.73 m
= ' 0.30 m
= 266.73 m

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

(i) Qp =0.2783xCxixA
where , Qg =
C = Runoff Coefficient

50 years Design Flocd Discharge { Cumecs )

| = 50 Years Rainfall Intensity ( mm./ Hr } lasting for ic hour duration where to is the time of concentration

A = Caichment Area { Sq Km)

{ 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 - 1980

5. No. Description " C " Value
1 Steep, bare rack, city pavements 0.9
2 Rock, Steep but wooded c8
3 Plateaus , Lightly covered 0.7
4 Cilavey sails, Stiff & bare 0.6
5 Clavey soils, Lightly covered 0.5
<] Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3 -
8 Sandy Socil, Light growth 0.2 - Q 3 g{ g
9 Sandy Scil, covered, heavy brush a1 o

In present case, Runoff Coefficient, c

0.4



(iii ) Calculation of intensity of R

ainfall, | :

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

t. =

{a)  thRatio =
{b)  1hRato =

{c) Coefficient, K =

{d)
{1} Rz{24) =

(i} Rsa (1) =

(Hi} Rep{%) =

{iv) Rainfall Intensity, [

{ iv ) Design Flood Discharge :

Qg =

Qm =

[LPrHy 0¥

0.910 Hr

54.588 Mins

0.32 { from Fig. 4 of RBF - 16)

0.34 ( from Fig. 4 of RBF - 16 )

t, i Ratio
1 h Ratio

9.942

24.00 cm

0.34 xRy (24 ) {as perClause: 21.3, RBF - 18, for River Sub - Zone ; 1 (e)]

8.16 cm
KxRgp (1}
769 em
76.88 mm.

= R { .}
te

= B4.51 mm/{ Hr

0278 xCxixA

1.372 Cumecs

i



2 Discharge by Rational Formula { IRC approach } :

Catchment Area, A = 0.148 Sq. Km 14.60 Heclares
Length of path from Toposheet, L ' = 0.611 Km
Difference in Levels from Toposheet, H = G300 m
Maximum Rainfall, F = 240.00 mm
Duration of Storm, T = 24 Hrs
One Hour Rainfall, L={FIT)x{T+1)/(1+1) = 12800 mm/ Hr
Time of Concentration ( IRG - $P : 13 - 1998, Clause : 4.7 ) L={ 087 xL3H))™™ 0.85 Hrs
Critical Rainfall intensity, =lhXx[2/{1+%)} = 134,92 mm / Hr
Discharge, Q=0028xPxfxAxl
P = Coefficient of Runoff { For clayey soils, fightly cultivated or coversd ) 04
f = Fracticn of maximum point intensity at centre of storm, depends on area .95

© A= Catchment Area in Hectares 14.60 Hectares
I, = Critical Intensity of Rainfali 13.492 cm/ Hr
Q = Maxirum Discharge 2.096 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, whera the annual rainfall is 60 - 120 om
14 - 19 in Madhya Pradesh
22 in Westemn Ghats

c = ' 16 { adapted in present case )
M = 0.146 Sq Km
Hence, Q = 3.77% Cumecs

4 Design Discharge :

{AsperIRC-SP:13-1998, Clause-7.1 & Ctahse - 4.2 and 4.3 of LR.S. Code of Practices for the Design of Substructure & Foundation of
Bridges )

Discharge by Raticnal Formula ( RBF - 16 Repart ) 1,372 Cumecs
Discharge by Rational Formula ( IRC approach ) 2.096 Cumecs
Discharge by Dicken's Formuila 3.778 Cumecs
Maximum Discharge 3.77¢ Cumecs
Next Maximum Discharge 2.096 Curnegs

The difference is beyond_su% of the next maximum discharge

Hence, D.esign Discharge adopted Q = 3.144 Cumecs



5 Linear Waterway :

Average Bed Level = 286,73 m
HFL as per site condition & facal inquiry = 28872 m
8o, Total Depth of Water, H = 2.00m

?rovided Cne RCC BOX of 3 x 3m span at proposed bridge site location.

Clear Waterway ( provided }, L = 300 m
Total Area, A = 5988 m2
Veiocity , V' = Q/A

= 0.525 misec

Scour Depth :

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

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

Increased Design Discharge 4,087 Cumecs

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

Mean Depth of Scour, Gym=1.34 x { D, * 1K, )P
: D, = Design_éischa{gé per metre width 1.36 Cumecs/m
Ky = Silt factor ’ 1.00
Oy = ) ) 165 m

Maximum Scour Depth { as per Clause 4.8.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend) _ = 1.5 x dypy

So, Maximurﬁ Scour Depth = 240 m

Maximum Scour Level :

HFL - Maximum Scour Depth - '
= 266.25 m

Maximum Scour Level

§
e
£al
i
LSk
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Existing B ndge No — 348

Emaﬁmn — KM 305/ ES 17

(Hydrology Details)




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

Name / No. of Proposed Bridge :

Name of Nallah{

River Sub - Zone
BT SheetNo :

Scale :

Location ;
Latitude :

Longitude :

Catchment Area,

Stream / River :

Length of Longest Stream course from source to the

bridge site ,

Helght of Farthest Point

Height of Point of interest ,

the river,

(i) Qg =

where ,

- Height of the Farthest Point above Point of Interast along

Average Bed Level

0278 xCxixA

H1

H2

348

Local Stream

Upper Indo- Ganga Flains 1 {g)

53B/6

1:50,00
305M5-4
303420
762753

: Qs = 50 years Design Flood Discharge (Cumecs )

C = Runoff Coefficient

Q
7

"

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

1.380 Sq Km

1.381 Km

26759 m

266.39 m

120 m

266.3%9 m

1= 50 Years Rainfall Intensity ( mm / Hr ) lasting for tc hour duration where fc is the time of concentration

A = Calchment Area { Sq Km )

{ ii } Runoff Coefficient, C ;

Accarding to Report of the Commitiee of Engineers ( Khosla }

5. No., Description "¢ Value
1 Steep, bare rock, city pavements 049
2 Rock, Steep but wooded 08
3 Piateaus , Lightly covered 0.7
4 Clavey soits, Stiff & bare 0.6
5 Ciavey soils, Lightly covered 0.5
6 Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth 3.2
g Sandy Seil, covered, heavy brush 0.1
In present case, Runoff Coefficiant, c = 0.4

B0
L

 Annexure - 5.1.1 (a ), Bridges & Floods, Wing Report No. R8F - 16, March - 1990



{ H#i } Calculation of Intensity of Rainfall, | :

Feor estimating the time of concentration { t¢ ) as per Bhatnagar's formuia ;

& =

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

ey Coefficient K =

{d)
(1) Rso(24) =

(i) Re( 1} =

(i} Reg(t:) =

(iv) Rainfall Intensity, v

{ iv } Design Flood Discharge :

Qsa =

[P H] o

1.312 Hr

78.693 Mins

0.39 (from Fig. 4 of RBF - 16 )

0.34 {from Fig. 4 of RBF - 16 )

t, h Ratio
1 i Ratio

1.136

24.00 em

0.34 x Ry { 24 [ as per Clause : 2,1.3, RBF - 16, far River Sub - Zona : 1 (e)]

8.16 cm
KxRgf1)
9.27 cm
92.68 mm
= Ra{t:}
te
= 70.66 mm / Hr
0278 xCxlxA
10.844 Cumecs

H
!
o]
Cac
L
L



2 Discharge by Rational Formula { IRC approach )i

Catchmeni Area, A
Length of path from Toposheet, L
Difference in Levels from Toposheet, M

Maximum Rainfali, F
Duration of Storm, T

Qne Hour Rainfall,

= 1.380 5g. Km
= 1.381 Km
= 1.20m

It

L=(FITyx(T+1)/{1+1)

Time of Concentration ( IRC - SP : 13 - 1598, Clause: 4.7) t. = (0.87 x L?/ H ) *4
Critical Rainfall intensity, le=bx{2/(1+1t}] =
Discharge, Q=0028xPxfxAx|

P = Coefficient of Runoff { For clayay seifs, lightly cultivated or covered ) ) 0.400
f= Fraction of maximum peint intensity at centre of storm, depends on area 0.98

A= Caichment Area in Heclares
I, = Criticat intensity of Rainfali

Q = Maximum Discharge

3 Discharge by Dicken's Formula :

Q =
‘whe;re. Q ' =
G =
C. £

Hence, Q =

4 Design Discharge :

138.00 Hectares
10.952 cm/ Hr
16.588 Cumecs

CxMm™

the peak run-off in Cumecs

the catchment area in Sg Km

11 - 14, where the apnual rainfall is 60 - 120 cm
14 - 12 in Madhya Pradesh

22 in Western Ghats

16 { adopted in present case )
1.380 Sg Km

20.372 Cumecs

138.00 Hectares

240.90 mm
24 Hrs

125.06 mm/ He

1.28 Hrs

109.52 mm / Hr

(As per IRC - SP: 13 - 1698, Clause - 7.1 & Clause - 4.2 and 4.3 of L R.S. Code of Practices for the Desigr;' of Substructure & Foundation of

Bridges )

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

Discharge by Dicken's Formula
Maximum Discharge
Next Maximum Discharge

The difference ia within 50% of the next maximurm discharge

Hence, Design Discharge adopted Q

10.844 Cumecs
16.588 Cumecs
20.372 Cumsacs

20.372 Cumecs
16.588 Cumecs

= 20,372 Cumecs



&

{}
(it}

Linear Watsrway :

Average Bed Levet ' = 266.39 m
HFL as per site condition & local inquiry = 26818 m
So, Total Depth of Water, M = 176 m

Provide 2 spans of 9.15 m at proposed site location.

Clear Waterway { provided ), L B 1830 m

Total Area, A = 32.209 m2
Velocity , v = QrAa
= 0.631 m/sec

Vertical Clearance :

Design Discharge Q = 20.372 Cumecs
Vertical Clearance as per IRC 5 - 1888 CI, 106.2.1 = 0.600 m’
Vertical Clearance as per Railway Code for sub-structure Cl. 4.8 = 0.600 m

So, Vertical Clearance adopied - A = 0.600 m
Hinimum Soffit Level = HFL + Vertical Clearance

= " 268752 m

Scour Depth :

Increase in Design Discharge ( as per IRG : 78 - 2000, Clause : 703.1.1 & Clause : 4.4, IRS
Code of Praclices for Design of Substructure & Foundation of Bridges }

Increased Design Discharge

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, Qen =134 x (D, 27Ky )™
0y, = Design discharge per metre width 1.45 Cumecs/m
Ko = Silt factor 1.08
dam = 1.7t m

Maximum Scour Depth ( as per Clause 4.6.6, RS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For mederate bend} = 15 2t
So, Maximum Scour Depth = 2572 m

Maximum Scour Leve] :

Maxirmum Scour Level = HFL - Maximutm Sceur Depth
= 26558 m

'26.483 Cumecs

30%
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CATCHMENT AREA PLAN

Bridge no | 348
A 1.380 sq. km.
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PROPOSED BRIDGE NO. BR.084(PRL_348)
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Existing | rmge No — 349
Location — KM 305/21-23

Proposed Bridge No — 085

Location — CH: 114¢

(Hydrology Details)




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

Name / No. of Proposed Bridge :
Name of Nailah / $tream / River :
River Sub - Zone :

G.¥ SheetNo :

Seale:

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

349
Local Stream
Upper Indo- Ganga Plains 1 (g)

53B/6

150,000

306/21-23

30%4'24"

78°27'47"
= 0.313 Sq Km
= (.570 Km
= 287.05 m
= 266.35 m
= G.70 m
= . 266.35 m

RBF-16):

1 Discharge by Rational Formula { Bridges & Flood Wing Report No.
(i) Qe = 0.278xCxixA
where | Qs = 50 years Design Flood Discharge { Cumecs )

¢ = Runoff Coefficient

I'= 80 Years Rainfail Intensity ( mm / Hr ) lasting for t hour duration where g is the time of concentration

A = Calchment Area { Sg Km)

{ ii ) Runoff Coefficient, C:

According to Report of the Committee of Engineers { Khosla 3, Annexure - 5,1.1 (a), Bridges & Floods Wing Report No. RBF - { 8, Masch - 990

§. No. Description "G " Valye

1 Steep, bare rock, city pavements .9

2 Rock, Steep but waoded 0.8

3 Plateaus , Lightly covered 07

4 Clavey soils, SHff & bare 0.6

5 Clavey soils, Lightly covered a.5

5] Loam, Lightly cultivated or coverag 0.4

7 Loam, largely cultivated 0.3 - f o
8 Sandy Soil, Light growth 0.2 i @ é W4
9 Sandy Soit, covered, heavy brush 0.1 t

Inpresentcase,  Runoff Coefiicient, [

0.4



( 1ii } Galculation of Intensity of Rainfall, | :

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

{a} t. h Ratio =

(b}  1hRatioc =

{c) Coefficient, K =

{d)

{1) Reo(24) =
(i} R (1) 4 <=
{ill) Reo (%) .=
{ iv} Rainfail Intensity, I

{ iv ) Design Flood Discharge :

Qw Co=

[LPrp] 9™

1.096 Hr

65,751 Mins

0.35 { from Fig. 4 of RBF - 18)

0.24 { from Fig. 4 of RBF - 167

i, h Ratio
1 h Ratio

1.042

2400 cm

0.34 x Ren (24 ) [as per Clause : 2.1.3, RBF - 16, for River Sub - Zoné 1(e)]

816 cm
KxRg(1}
8.51 em

85.06 mm

= Ra(t)

t;

0278 xCxixA

2.702 Cumecs

77.62 mm/Hr



2 Discharge by Rational Formula {IRC approach } ;

Catchment Area, A = 0.313 Sg. Km 31.30 Hectares
Length of path from Toposheet, L = 0.970 Km

Difference in Levals from Toposheet, H = 070 m

Maximum Rainfal, F = 240.00 mm
Duration of Sterm, T = " 24 Hrs
One Hour Rainfall, L=(F/T)x(T+1}1{1+1) 125.00 mm / Hr

Time of Concendration (IRC - SP : 13 - 1998, Clausa : 4.7 ) te= {087 x L300 1.05 Hrs

Criticat Rainfall intensity, L=hx[2/{i+t)] = 121.97 mm ! Hr

Discharge, Q=0028xPxfxAxl,
P = Coefficient of RLihOff( For clayey sails, lightly cultivated or covered ] 0.4

f = Fraction of maximum point intensity at centre of storm, depends on area 0.95
A = Catchment Area in Hectares 31.30 Hectares
I = Critical Intensity of Rainfall ' 12,197 cm/ Hr

Q = Maximum Discharge 4.062 Cumeacs

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 )
= 0.313 8gKm
 Hence, ' - a - 6.695 Cumecs

4 Design Discharge :

(As per IRC - SP; 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 Formula { RBF - 18 Report ) ) 2.702 Cumecs
Discharge by Rational Formula ( IRC approach ) 4.0682 Cumecs
Discharge by Dicken's Formida £.6885 Cumecs
Maximum Discharge 6.685 Cumecs
Next Maximum Discharge 4.062 Cumecs

The difference is beyond 50% of the next maximum discharge

Hence, Deslgn Discharge adopted Q = £.093 Cumecs

#
[
Ced
#hn
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5 Linear Waterway ;

Average Bed Levei = 266.35 m
HFL as per site condition & focal inquiry = 268.55 m
So, Total Depth of Water, H = 220m

Provided Two RCC BOX of 3 x 3m span at proposed bridge site focation,

Clear Waterway ( provided ), L = 600 m
Total Area, A = 13.200 m2
Velecity , v = Q/A

= ' 0.462 m/sec

6 Scour Depth :

increase in Design Discharge { as per IRC : 78 - 2000, Clause : 703.1.1 & Clause - 44, RS 30%
Code of Practices for Design of Substructure & Foundation of Bridges ) “

increased Design Discharge 7.921 Cumecs

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

Clause ; 703.2,

Mean Depth of Scaur, Ui =1.3d x [D,2 1K, )"
Dy, = Design discharge per metre width 1.32 Cumecs/m
Ky = Silt factor o 1,00
dyp = ) 1.6t m

Maximum Scour Depth ( as per Clause 45.6,4 IRS Cede of Practices for Design of Substruchure & Faundatian of Bridges. )
(For moderate bend) = 1.5xd,,

So, Maximum Scour Depth = 2419 m

7 Maximum Scour {evel :

Maximum Scour Levei

HFL - Maximum Scour Depth
= 26643 m



Bridge no

0.313 sq. km.

0.970 km
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri fo Sanehwal

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

G.T Sheet No :

Scale :

Location :

Latitude :

Longitude ;

Catehiment Area,

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

Helight 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

350
Local Stream
Upper Indo- Ganga Plains 1 {e}

53B/6
1: 50,000
306/3-5
30%34'33”
78%27'34"
= 0.3684 Sq Km
= 0.953 Km
= 267.17 m
= 266.57 m
= 060 m
= 266,57 m

1 Discharge by Rational Formula ( Bridges & Flood Wing Report No. REF - 18 ):

(E) an"&ZTBXCXiXA
where , Qs =
C = Runoff Coefficient

S0 years Design Flood Discharge ( Cumecs )

1= 50 Years Rainfall Intensity { mm / Hr } lasting for tc hour duration where ¢ is the time of conceniration

A = Cafchment Area ( Sg Km )

tii ) Runoff Coefficient, C ;

According to Repori of the Committee of Engineers { Khosta 3, Annexure - 5.1.1 (a), Bridges & Floods Wing Report No. RBF - 16, March - 1990

5. No. Description "¢ " Value
1 Steep, bare rock, city pavements 08
2 Rock, Steep but wooded 0.8
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 covered 0.4 . : '
7 Loam, fargely cuitivated 0.3 . e @ é jﬁ ._
8 Sandy Scil, Light growth 0.2 .o
°] Sandy Soil, covered, heavy brush 0.1
In present case, Runoff Coefficient, [ = 04



(iii } Galculation of Intensity of Rainfall, | ;

For estimating the tirne of concentration ( tc ) as per Bhatnagar's formula ;

t. o=

{a) t, h Ratio o
{b) 1 h Ratio =

(e} Coefficient, K =

{d}
(i} Rso(24) =

(it} Rea (1) =

(i) Reo(t) =

(iv) Rainfall Intensity, |

( iv ) Design Flood Discharge

ng =

Ii.af}‘{] 0.345

1.435 Hr

68.085 Mins

£.36 (from Fig. 4 of RBF - 16)

0.34 { from Fig. 4 of RBF - 16}

t; h Ratio
1 h Ratio

1.054

24.00 em .
034 xRy 2:_& ) las perClause : 2.1.3, RBF - 18, for River Sub - Zone - 1 (e)]
816 cm
KxRg(1)
8.60 cm
86.03 mm

= Reo (L)
te

= 75.82 mm/Hr

0278xCxixA

3.069 Cumecs



2 Discharge by Rational Formula { IRC approach }:

Catchment Area, A = 0.364 Sq. Km 36.40 Hectares
Length of path from Toposhest, L ' = 0.953 Km

Difference in Levels from Toposheet, H = 0.60 m

Maximurms Rainfall, F . = 240.00 mm
Duration of Storm, T = 24 Hrs
Cne Hour Rainfall, LE{FITyx(T+1)/(1+1) = 125.00 mm/Hr
Time of Concentration { IRC - SP : 13 - 1998, Clause : 4.7 ) t.=(0.87 x L}/ H )% 1.09 Hrs
Critical Rainfall Intensity, e=lx[27(1+t,3] = 119.54 mm/ Hr
Discharge, Q=0.028xPxfxAxl,

P = Coefficient of Runcff { For clayey soils, lightly cultivated ar covered ) 0.4

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

A = Catchment Area in Hectares 36.40 Meclares

f; = Critical Intensity of Rainfall 11.854 cm f Hr

Q = Maximum Discharge 4.630 Cumecs

3 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 rainfall is 60 - 120 cm
14 - 18 in Madhya Pradesh
22 in Westerr Ghats

c = 16 ( adopted in present case )
= 0.364 SqKm
Hencé, Q = ' © 7.498 Cumecs

4 Desigﬁ Discharge :

(AsperIRC - $P: 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of | R.8. Cade of Practices for the Design of Substructure & Foundation of
Bridges )

Discharge by Rational Formula { RBF - 16 Repart) 3.089 Cumecs
Discharge by Rational Fermula { IRC approach ) 4.630 Cumecs
Discharge by Dicken's Formula ) 7.498 Cumecs
Maximum Discharge 7.498 Cumecs
Next Maximum Discharge 4.630 Cumecs

The difference is bayond 50% of the next maximum discharge

Hence, Design Discharge adopted G = 6.944 Cumecs

¢
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5 Linear Waterway :

Average Bed Level = 286.57 m
HFL as per site condition & locat inquiry = 268.57 m
So, Tetal Depth of Water, ) H = 200 m

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

Ciear Waterway { provided }, L = 6.00 m
Total Area, A = 12.000 m2
Velocity , V' = QA

= 0.579 misec

6 Scour Depth :

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

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

Increased Design Discharge 9.028 Cumecs

Depth of Scour in accordance with Clause 4.8 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 2000,
Clause ; 703.2, '

Mean Depth of Scour, Ay = 1.34 X { D71 Ky )™
) [, = Design discharge per metre width 1.80 Cumecs/m
Kg = Silt factor ' 1.00
Oy = _ 176 m

Maximum Scour Depth ( as per Clause 4.6.6, IRS Code of Practices for Dasign of Substructure & Foundation of Bridges. )
{For moderate bend) _ = 1.5 X dyy
' So, Maximum Scour Depth = 2639 m

7 Maximum Scour Level :

HFL - Maximum Scour Depth
= 26593 m

H

Maximum Scour Level

i
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CATCHMENT AREA PLAN |

Bridge no | 350
) A 0.364 sqg. km.
L _0.953 km
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PROPOSED BRIDGE NO. BR.086(PRL_350)
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Existing Bridge No — 351
Location — KM 306/11-13

Proposed Bridge No — 087

Location — CH: 115550

(Hydrology Details)




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

(i)

(i}

Hydrological Calculations for Bridge of Dedicated F reight Corridor - Kesri to Sanehwai

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,

Helght of Farthest Point ,

Height of Point of Interest ,

Height of the Farthest Point ahove Point of Interest along

the river ,

Average Bed Level

H1

H2

351

Local Stream

Upper Indo- Ganga Plains 1 (e}

53B/8

1:50,000
308/11-13
aoa4a7n
76%27'285"

= 3.539 Km

= 268.95 m

= 266.95 m
= 3.00 m

= 256.85 m

RBF-16):

Qg =

where .

0.278xCxiIx A

Qs = 50 years Design Flood Rischarge ( Cumecs }

C = Runoff Coefficient

I'= 80 Years Rainfall Intensity ( mm / Hr ) lasting for tc hour duration where tc is the time of concentration

A = Caichment Area { Sq Km )

Runoff Coefficient , C :

According to Report of the Committee of Engineers {Khosla }, Annexure - 5.1.1 (a ), Bridges & F

5. No. Description "G " Value
1 Steep, bare rock, city pavements 0.8
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered 0.7
4 Clavey soifs, Stiff & bare 0.6
5 Ciavey soils, Lightly covered 0.5
B Loam, Lightly cultivated or coverad 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth 9.2
g Sandy Seil, covered, heavy brush 0.
In present case, Runoff Coefficient, [ = 0.4

- 04

locds Wing Report No. RBF - 16, March - 1980

4 1
a



(iit ) Calculation of Intensity of Rainfall, | ;

For gstimating the time of concentration { ic ) as per Bhainagar's formula -

t. =

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

{c} Coefficient, K =

{d)
(1) Rep(24) =

iy Rep(1) ‘ =

{fif} Rsp (L) =

(iv) Rainfal Intensity, I

{ iv ) Design Flood Discharge :

Q5o =

[ LHH ] C.345
2532 Hr
181.927 Mins
0.51 { from Fig. 4 of RBF - 16 )
0.34 (from Fig. 4 of RBF - 16 )
t;  Ratio
1 h Ratio
1.495
24.00 om

0.34 x Ry ( 24} [asperClause: 2.1,3, RBF - 18, for River Sub - Zone : 1 {e)}
8.16 cm
KxRg(1)
12.20 em
121.99 mm

= Reo (.}
t,

= 48.18 mm / Hr

G278xCxixA

21.654 Cumecs



2 Discharge by Rational Formula { IRC approach }:

Catchment Area, A = 4.042 Sg. Km 404.20 Hectares
Length of path from Topasheet, L = 3.538 Km

Difference in Lavels from Toposheet, H = 300m

Maximum Rainfall, F = _ 242,00 mm
Duration of Storm, T = 24 Hrs
One Hour Rainfall, L2 (FIT)x{T+1)/{1+1) = 125.00 mm/ Hr
Time of Concentrafion { IRC - SP : 13 - 1998, Clause : 4.7} to={ 0.87 x L} )08 267 Hrs
Critical Rainfall Intensity, fe=lox[2/{1+t)] = . 68.07 mm/ Hr
Discharge, Q=0.028xPxfxAxl,

P = Coefficient of Runcff { For clayey soils, ightly cuitivated or covered j 0.400

{= Fraction of maximum point intensity at centre of storm, depends on area 0.28

A = Catchment Area in Hectares 404.20 Hectares

I, = Crifical Intensity of Rainfail 6.807 cm/ Hr

Q = Maximum Discharge ) 30.198 Cumecs

3 Discharge by Dicken's Formula :

Q = Cxm™
whaere, Q = the peék nun-off in Cumecs
M = the catchment area in Sg Xm

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

c = 16 ( adopted in preéent case }
M : = 4.042 Sq Km
‘Hence, ' Q = 45,611 Cumecs

4 Design Discharge :

{As perIRC - 8P : 13 - 1998, Clause - 7.1 & Clause -4.2 and 4.3 of LR.S. (;odé of Pfacu’ces for the Design of Substructure & Foundation of
Bridges }

Discharge by Rationat Fosmula ( RBF - 16 Repart ) . 21854 Cumecs
Digcharge by Rational Formula ( IRC approach ) 30.188 Cumecs
Discharge by Dicken's Formuia 45,811 Cumecs
Maximum Discharge 45.611 Cumecs
Next Maximum Discharge 30.198 Cumecs

The differenice is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 45.296 Cumecs
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{in)

Linear Waterway ;

Average Bed Level = 266.85 m
HFL as per site condition & local inguiry = 268.50
So, Total Depth of Water, H = ] 165 m
Provide & spans of 6.1 m at proposed bridge site location. -
Clear Waterway ( provided §, L = 3050 m
Tetal Area, A = 47.275 m2
Velocity , v = QA

' T o= . 0.953 misec
Vertical Clearance :
Design Discharge Q = 45,236 Cumecs
Vertlical Clearance as per [RC 5- 1998 Cl. 106.2.1 = 0.800 m
Vertical Clearance as per Railway Cede for sub-struciure GI. 4.8 = 0.632 m
So, Vertical Clearance adapted ' = 0.900 m

n

Minimum Soffit Level

Sr;our Depth :

HFL + Vertical Clearance
269.402 m

lncrease in Design Discharge ( as per IRC 1 78 - 2(590, Clause : 703.1.1 & Clause ; 4.4, IRS

Code of Practices for Design of Substructure & Foundation of
Increased Design Discharge

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,

K = Sil factor

d!m =

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

{For moderate bend)

So, Maximum Scour Depth =

Maximum Scour Level ¢

H]

Maximum Scour Levet

Bridges )

.
o =1.34 % (D, 71K, )™
D, = Design cischarge per metre width

1.93 Cumecs/m
1.00
208 m

= S 18xd,,
3T m

HFL - Maximum Scour Depth
265.39. m

30%

58.885 Cumecs
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Hydrological Calcufations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Name ! No. of Proposed Bridge : 352

MName of Naliah / Stream / River : Local Stream

River Sub - Zone : Upper Indo- Ganga Piains 1 (&)

G.T Sheet No : 53B/8

Scate : 1 50,000

Location : 307/5-7

Latitude : 30%34'52¢

Longitude : 76%7'5"

Catchment Area, A = 0.235 8g Km

Length of Longest Stream course from source to the

bridge site , L * 0.675 Km
Height of Farthest Point, Hi = 267.00 m
Height of Point of interest , H2 = 266.50 m
Height of the Farthest Point above Point of Interest along :

. H = 0.50 m
the river,
Average Bed Level = 266.50 m

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

{1} Qs =0.278xCxIx A
where , Qs = 50 years Design Fiood Discharge ( Curnecs }
C = Runoff Coefficient

I'= 50 Years Rainfall Intensity ( mm / Hr) fasting for f¢ hour duration where i is the time of concentration

A = Caichmen{ Area ( SqKm )

{ it } Runoff Coefficient , C :

According o Report of the Committee of Engineers { Khosla ), Annexure - 5.1,1 { a }, Bridges & Floods Wing Report No, RBF - 18, March - 1980

8. No. ' Description " C " Value
1 Steep, bare rock, city pavemants (i3]
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly covered _ 0.7
4 Clavey soils, S$tff & bare 13
M T ﬁ £ 4%
5 Clavey soifs, Lightly covered 0.5 g £ Q ffg
3] Loam, Lightly cultivated or covered 0.4 -
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth 0.2
9 Sandy Sail, covered, heavy brush 0.1

In present case, Runoff Coefficient, c - 0.4



{iii ) Calculation of Intensity of Rainfall, | :

For estimating the time of concentration { te ) &3 par Bhatnagar's formula ;

t, =

(a} t. h Ratio =
(b} 1 h Ratio =

{e) Coefficient, K =

(d}
{f} Rg(24) =

(i) Rep(1) =

(iit) Rsa(t:} =

{ iv } Rainfail Intensity, |

{ iv ) Besign Flood Discharge :
QSD .2

ng =

[LrHy oS
0.846 Hr

50.735 Mins

0.31 (from Fig. 4 of RBF - 16 }

0.34 { from Fig. 4 of RBF - 16)

. h Ratio

—————— e

1 h Ratio

0.588

24,00 cm

034 xRsy (24} [asper Clausé :2.1.3, RBF - 18, for River Sub- Zone : 1 { e ¥

8.16 em
KxRe{1}
7.41 cm
7418 mm
= Rsp{ b}
t
= 87.89 mm / Hr
0.27BxCxixA

2.293 Cumecs



2 Discharge by Rational Formula { IRC approach )

.

Catchment Area, A
Length of path from Toposheat,

Difference in Lavels from Toposhest, H

Maximusn Rainfall, F

Duration of Storm, T

Cne Hour Rainfall,

Time of Ceneentration (IRC - SP ; 13 - 1998, Clause : 4.7 }
Critical Rainfalf Infensity,

= 0.235 Sq Kt
= 0.675 Km
= 0.50 m

L= {FIT)x(T+1)/{1+1)
t.={0.87 x L3/ H)***
!c:Inx[2’(1+tq)] =

B

Bischarge, Q=0028xPxfxAxl

P = Coefficient of Runoff ( For clayey scils, lightly cultivated or covered ) 0.4

f= Fraction of maximum point intensity at centre of storm, dep
A = Catchment Area in Hectares
I, = Criticat Intensity of Rainfall

Q = Maximum Discharge

3 Discharge by Dicken's Formula :

Q =

where, l Q =

M =

C =

9] =

M =

Hence, Q =

4 Design Discharge :

ends on area 085

23.51 Hectares
13.888 cm/ Hr
3.502 Cumecs

Cxm™

* the peak run-off in Cumecs

the catchrmeant area in Sq Km

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

22 in Westem Ghats

16 (adopted in present case )
0.235 Sg Km

5.403 Cumecs

23.51 Heclares

240,00 mm

24 Hrs
125.00 mm/ Hr

0.79 Hrs
139.98 mm/ Hr

{AsperiRC-SP: 13- 1988, Clause - ?,1'& Clause - 4.2 and 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 Formula ( IRC approach }

Discharge by Dicken's Formula

Maximum Discharge

Next Maximuzn Discharge

2.293 Cumecs
3.502 Cumecs
5.403 Cumecs

5.403 Cumecs
3.502 Cumecs

The difference is beyond 50% of the next maximum discharge

Henca, Design Discharge adopted Q

= 5,253 Cumnecs

[
Fa
B



5 Linear Waterway :

Average Bed Level = 266.50 m
HEL as per site condition & focal inquiry = 268.00 m
So, Total Depth of Water, ) H = 150 m

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

Clear Walerway ( provided j, L = 300 m
Total Area, A = $.000 m2
Veloeity , . v = Q/A

= 0.584 misec

6 Scour Depth :

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 }

Increased Pesign Discharge

BDepth of Scour in acdordance with Clause 4.6 of LR.S. Code of Practices for Design of Substructure & Foundation of Bridges & IRC - 78 : 20060,

Clause: 703.2,

Mean Depth of Scour, . Gy = 134 % (D2 K )P
B, = Design discharge per metre width 2.28 Cumecs/m
Ky = Silt factor * ' 1.00
tan = 232 m

Matirmiurm Scour Depth { as per Clause 4.6.6, IRS Code of Practices for Design of Substructire & Foundation of Bridges. }
{For moderate bend) _ = 1.5 X dgpy
' So, Maximum Scour Depth = 3478 m

7 Maximum Scour Level :

HFL - Mandmum Scour Depth
= 264.52 m

- Maximum Scour Level

30%

6.829 Cumecs

L g g
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0.235 sq. km.

1.675 km




- Existing Bridge No — 353
307/24-26

Location — KM

Proposed Brid
Location — CH H@’?W

(Hydrology Details)




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

Mame / No. of Proposed Bridge :

Name of Nallah / Stream / River :

River Sub - Zone

G.T Sheet No :
Scale :
L.ocation :
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

353

tocai Stream

Upper indo- Ganga Plains 1 (&)
53B/6

1: 50,000
307/24-26
30%5'3"
75°26'48"
= 0.240 Sg Km
= 0.558 Km
= 267.05 m
= 266.65 m
= ) 040 m
5 266,65 m

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

{i) Qg =0.278xCxixA

where | )

C = Runcff Coefficient

I

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

A = Catchment Area { Sq Km )

{ ii } Runoff Coefficient, C :

According to Report of the Committee of Engineers { Khosta }, Annexure - 5.1.1 (&), Bridges & Fioods Wing Report No. RBF - 18, March - 1990

Qsu = 50 years Design Flood Discharge { Cumecs )

S, No. Deseription * G Value
1 Steep, bare rock, ¢ity pavements 0.9
2 Rock, Steep but wooded [+R:]
3 . Plateaus , Lightly covered 0.7
4 Clavey soils, Stiff & bare 0.6
5 Clavey sails, Lightly covered 0.5 e
<] Loam, Lightly cultivated or covered 0.4
7 Loam, largely cuitivated 03
3 Sandy Sail, Light growth [+344
9 Sandy Soil, covered, heavy brush 0.1

tn present case,

Runoff Coefficient, c

0.4



{ it ) Calculation of Intensity of Rainfall, | :

For estimating the time of concentration {tc ) a5 per Bhatnagar's formula -

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

(c) Coefficient, K =

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

(i) Reo (1) s

(ili} Rep{t:) =

{ v ) Rainfall Intensity, |

{ iv ) Design Flood Discharge :

Qs =

[L3IH] 0.3458

0.747 Hr

44,833 Mins

0.29 ( from Fig. 4 of RBF - 16)

0.34 { from Fig, 4 of RBF - 16 )

f. h Ratia
t h Ratio

0.850

24,00 cm

0.34x Ry {24) [asperClause : 2.1.3, RBF - 6, for River Sub - Zone - 1{e}]

8:!6_ cm
KxRs (1}
6.94 cm
§9.40 mm
= Ralt)
te
= 92.88 mm !/ Hr
0.278xCxlixA
2476 Cumecs

B

Bt

£



2 Discharge by Rational Formula { IRC approach )

Catenment Area,

Length of path from Teposheet,

Difference in Levels from Toposhest,

Maxiraum Rainfall, F

Duration of Storm, T

One Hour Rainfall,

Time of Concentration ( IRC - SP: 13 - 1998, Clause: 4.7 )
Critical Rainfall intensity,

Discharge,

b= {FIT)x(T+1)/{1+1)

0.240 Sq. Km
0.556 Km
04C m

i

to={0.87 x L°/H %

le=bx[2/(1+1t)]

Q=0028xPxfxAxi,

P = Coefficient of Runoff ( For clayey soils, lightiy culfivated or covered )

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

A = Catchment Area in Hectares

I, = Critical Infensity of Rainfail

Q= Maximum Discharge

Discharge by Dicken's Formula :

where,

Hence,

Design Discharge :

{As periRC - SP: 13- 1998, Clause - 7.1 & Clause -4.2 and 4.3 of LR.S.

Bridges )

Discharge by Rational Formuta ( RBE - 16 Report }
Discharge by Rational Formula { iRC approach )

Q

[o]

Discharge by Dicken's Formula

Maximum Discharge
Next Maximum Discharge
The difference is within 50% of the next maximum discharge

Herice, Design Discharge adopted

Cxm¥

0.400

23.97 Hectares
14.840 cm/ Hr
3.805 Cumecs

the peék run-gff in Cumecs

the catchment area in Sq Km

11~ 14, where the annual rainfall is 60 - 120 cm

14 - 19 in Madhya Pradesh

22 in Western Ghats

16 ( adopted in present case )
0.240 Sg Km

5.482 Cumecs

2.476 Cumecs
3.905 Cumecs
5.482 Cumecs

§.482 Cumecs
3.905 Cumecs

5.482 Cumecs

23.87 Hectares

240.06 mm

24 Hrs
126.00 mm/Hr

0.68 Hrs
14840 mm / Hr

Code'of Practicas for the Design of Substructure & Foundation of




&

{
(i)

Linear Waterway :

Average Bed Leve} = 28685 m
HFL as per site condition & loca; inquiry = 26745 m
So, Total Depth of Water, H = 080 m

Pravide 2 spans of 3.66 m at bridge site location,

Clear Waterway ( provided ), L = 732 m
Total Area, A = 5.856 m2
Velocity v = Q/A

= 0.936 milsec

Yertical Clearance :

Design Discharge - ' Q = 5.482 Cumecs
Vertical Clearance as per IRC 5 - 1998 Ci. 106.2.1 = 0.600 m
Vertical Ciearance as per Railway Code for sub-structure Gl 4.8 = 0.606 m
So, Vertical Clearance adopted - . = G600 m

Minimum Soffit Level HFL + Vertical Clearance

= 268.082 m

Scour beg'th :

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 : . 7.126 Cumecs

Depth of Scour in accordance with Clause 4.6 of LR.S. Code of Practicas for Design of Substructure & Foundation of Bridges & IRC - 78 - 2000,
Clause ; 703.2,

Mean Depth of Scour, dam =1.34 % (D, %7K, )™
Ds = Design discharge per metre width 0.97 Cumecs / m
Kg = Silt factor 1.00
o = 132 m

Mapdmum Scour Depth ( as per Clause 4.6.6, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
1.6xd,y,
So, Maximum Scour Depth. = 1974 m

i

(For moderate bend)

Maximum Scour Level ;

[H

Maximum Scour Level HFL - Maximum Scour Depth

= 26548 m



353

0.240 sq. km.

km

- 0431

=

.556

)
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