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Hydraulic Data for Contract Package 301

Sr. No. Chainage Exist. No. IR KM Prop. No. Page Numbers
1 Methodology 0001-0008
2 119330 237 190/11-13 5 0009-0012
3 4030.336 241 195/29 - 196/1 9 0013-0016
4 5866.009 242 197/23-25 10 0017-0020
5 21013.359 253 212/33-35 23 0021-0024
6 27676.071 259 219/17-19 31 0025-0029
7 29000 260 221/5-7 32 0030-0034

i 32467.577 263 224/9-11 35 0035-0039
9 36864.174 268 228/25-29 40 0040-0049
10 44086.609 276 235/29-31 48 0050-0054
11 46669.462 279 238/15-17 51 0055-0058
12 56653 287 248/15-17 59 0059-0064
12 59410 289 251/5-7 60 0065-0071
14 61240 280 263/1-3 61 0072-0078
15 62017 291 253/23-26 62 0079-0085
16 62309 292 254/5-7 63 0086-0091
17 64372 293 256/5-9 64 0092-0098
18 65481 294 257/7-13 65 0099-0110
19 72637 299 263/21-23 74 0111-0116
20 73445 300 264/21-23 75 0117-0122
21 73695 301 264/33-35 76 0123-0128
22 75644 302 266/19-21 77 0129-0133
23 76908 304 267/25-27 79 0134-0139
24 78984 309 269/29-31 83 0140-0144
25 79952 311 270/33-35 87 0145-0150
26 80744 312 271M19-21 89 0151-0156
27 80763 312 New 27119-21 90 0157-0161
28 82722 313 273/21-29 91 0162-0182
29 84356 314 A 275/1-7 92 0183-0188
30 84208 314 275/7-9 93 0189-0194
31 84550 314 8B 275/13-15 94 0195-0200
32 86275 315 277/7-9 95 0201-0207
33 87150 316 278/3-5 96 0208-0214
34 89680 319 280/17-19 99 0215-0220
35 90105 320 281/1-3 100 0221-0226
36 92000 322 282/27-283/1 102 0227-0232
37 94473 323 285/13-15 104 0233-0237B
38 94850 324 285/25-27 107 0238-0242
39 96263 324 A 287/5-7 111 0243-0248
40 96433 3248B 287/11-13 112 0249-0254
41 96688 325 (2-D-7) 287/17-25 114 0255-0266
42 100564 326 291/16-18 121 0267-0272
43 100835 327 291/24-26 122 0273-0278
44 101086 328 291/32-282/2 123 0279-0284
45 102518 329 293/12-14 124 0285-0291
46 103190 330 294/4-6 125 0292-0297
47 103563 331 294/14-18 126 0298-0303
48 104372 332 295/8-10 127 0305-0310
49 104574 333 295/14-16 128 0311-0316
50 106823 334 297/22-24 130 0317-0323
51 108072 335 298/34-36 131 0324-0329
52 109307 337 300/7-9 0330-0335
53 109654 338 300/18-20 134 0336-0343
54 110723 339 301/20-22 135 0344-0350
55 110979 340 301/28-30 136 0351-0356
56 111543 341 302/14-16 137 0357-0362
57 112435 342 303/12-14 138 0363-068
58 112930 343 303/26-28 139 0369-0374
59 113176 344 304/2-4 140 0375-0381
60 113413 345 304/10-12 142 0382-0387
61 113741 346 304/18-20 143 0388-0392
62 114341 347 305/8-10 144 0393-0397




Hydraulic Data for Contract Package 301

Sr. No. Chainage Exist. No. IR KM Prop. No. Page Numbers
63 114637 348 305/16-18 145 0398-0403
64 114840 349 308/22-24 146 0404-0409
65 115254 350 306/4-6 147 0410-0415
66 115550 351 306/12-14 148 0416-0421
67 116215 352 307/6-8 149 0422-0426
68 116770 353 307/24-26 150 0427-0432
69 118668 354 309/18-20 152 0433-0438
70 119243 355 310/4-6 154 0439-0444
71 119841 355 A 310/22-24 153 0445-0450
72 120688 356 311/18-20 155 0451-0456
73 121275 356 A 312/6-8 156 0457-0462
74 122090 357 312/30-32 157 0463-0468
75 122805 358 313/20-22 158 0469-0474
76 125700 Detour (3-D-4) Sirhind Detour 163 0475-0485
77 131393 362 320/26-28 171 0486-0491
78 132402 363 321/28-30 172 0492-0497
79 139140 366 328/15-17 176 0498-0503
80 147247 370 336/19-21 183 0504-0508
81 148704 371 338/3-5 184 0509-0514
82 150823 372 340/7-9 185 0515-0620
83 151200 373 340/17-19 186 0521-0526
B4 152014 375 341/13-15 188 0527-0532
85 159390 377 348/25-27 191 0533-0538
86 159596 378 348/31-349/1 192 0539-0543
87 163211 383 352/21-23 197 0544-0648
88 164481 384 353/33-35 188 0549-0654
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METHODOLOGY FOR HYDROLOGICAL CALCULATIONS

Physiographic parameters of various structure sites have assessed on the basis of G.T. sheets
of the area as available on scale 1: 50,000. Inputs in the study include the field surveys data,
road inventory records, geo-technical investigations and information gathered during field visit.
Design discharge at each' structure site shall be estimated through various available
approaches. -

Study on topography (topographic maps), storm duration, rainfall statistics, top soil
characteristics, vegetation cover etc were done so as to assess the cafchments areas and
hydraulic parameters for all existing and proposed drainage provisions. The findings of the desk
study have been further supplemented and augmented by a reconnaissance along the area. All
important hydrological features were noted during this field reconnaissance.-

Information on high flood fevel (HFL), low water levels (LWL), discharge, velocity etc. were:
collected from available past records, local inquiries and visible signs, on the structurat
components and embankments. Local inquiries were also made with regard to the road sections
getting overtopped during heavy rains. The maximum Scour level has been calculated based on
Lacey’s theory and comparable with unscourable strata as per geotechnical report and final
maximum scour level has been calculated for design purpose. )

For the theoretical computation of Design Discharge, following methods shall be used.

1. Empirical Formula

2. Raﬁc_mal' Method

3. Manning Formula

1. Empirica! Formula

During the past decade, numbers of inventers /. scientists have evolved many empirical
formulae, to be utilized in different zones across the world. IRC-SP: 13, though has
recommended using empirical formulae like Dicken's, Ryves and Inglis. Wherever hydrological

records are inadequate, empirical formulae developed for thé région is used. The common type

of formula makes the flow function of catchment area i.@. C * (M) # n. The important formulae
used in India are Dicken's, Ryve and-Inglis. The exponent ‘n’ assigned the value of 3/4, 2/3
and1/2 respectively in Dicken, Ryve and Inglis formulae. Most popular formula in the region is
Dicken’s Formula and is adopted for catchment area up to 25 - 30 sq.-Km.

Q= C *(M)*

Where, Q = Peak runoff in cumecs
M = Catchment area in Sq.km.
C = Dicken’s constant ,
= 11-14 where the annual rainfall is 600 mm fo 1200 mm
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= 14 -19 where the annual rainfall is more than 1200 mm
= 22 in Western Ghats

2. Rational Formula

The rational formula for assessment of peak discharge from project catchment takes into
account rainfall, runoff under various circumstances, time of concentration and critical intensity
of rainfall. For small size catchment (less than 25 Sq. Km), design discharge is estimated using

the techniques described in RDSO Report No: RBF - 18, titled as “Flood Estimation Methods
for Catchments Less Than 25 Sq. Km in Area” and “IRC Approach”. '

() RBF Method
Rational Formula is proposed with suggested improvements in the values of C and I.

 Que=0278C*I*"A
Where, Qs = 50 year design flood discharge (m®/ s)
- C..=Runoff coefficient . :
I =50 year rainfall intensity (mmi / h) lasting for t, hour duration where t. is the time of
- concentration- .
A = Catchment area (Sq Km)

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 S S

- 8.No. - . : Description = - ' | - . "C"Value
1~ | steep, bare rock, city pavements ‘ 09 .
2 " Rock, Steep but wooded ' 08
. 3 Plateaus ; Lightly covered . |- 0.7
4 Clavey soils, Stiff&bare . | 08
5 . Clavey soils, Lightly covered - 1 0.5.
8 Loam, Lightly cultivated or covered ; 0.4
7 Loam, largely cultivated =~ - 03
8 Sandy Soil, Light growth 0.2
9 Sandy Soil, covered, heavy brush 04
Rainfall Intensity, I ;

»> By using Btiatnagar's formula, the time of concentration t, is calculafed as
t(Inhrs)=[L%/H] %%
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> Obtain 50 year 1 hour rainfall value using the rainfall map for the catchment lying in the
sub-zone as attached with the Annexure.

> Method for computing Reo (t)
Step 1: Read the ratio for t, h (from Fig. 4)
‘Step 2: Read the ratio for 1 h (from Fig. 4)

~Step 3: Obtain Coefficient, K

K=t h ratio
1 h ratio

Step 4: Ry (t:) = K R (1)

Step 5: Rainfall Intensity is calculated as
1= Ry (L)
. -~

Now, having obtained values of C, | and A, the 50 year design flood dlscharge can be computed
using the formula as stated above.

(i»i)' IRC Approach

Rational Formula for Peak Rhn-oﬁ is given as

. Q=0.028P*f*I,*A
Where, Q= Maximum discharge (m®/ s)
P = Coefficient of Runoff for the Catchment characteristics °
f = Fraction of maximum point intensity at centre of storm, depends on area
A = Catchment Area in Hectares
I, = Critical intensity of Rainfall in cm/hours
Critical Intensity I:

Critical Rainfall Intensity, =1, x[2/11+t;)]
Where

Tmeofconoenu'aﬁoncanbeca}culatedas t.=(0.87 x L}/ H) ***
l, is One Hour Ralnfall intensity is calculated as l,= (F/T) x (T + 1) /(1 + 1)

Here F =Maximum Rainfall in cm
T = Duration of Storm in hours
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Coefficient of Runoff, P:
Steep, bare rock, city pavements : 0.9
Rock, Steep but wooded " o 0.8
Plateaus , Lightly covered - - 0.7
Clavey soils, Stiff & bare S 0.6
Clavey soils, Lightly covered ) 0.5
Loam, Lightly cultivated or covered . 04
_'Loam, largely cultivated 03
Sandy Soil, Light growth - N 0.2
Sandy Soil, covered, heavy brush . 01

{iif) Synthetic Unit Hydrograph

This method is applicable For Catchmenit area greater than 25 Sq: Km. some parameter are
use in'this method which are computed as listed below.

t, = 0.257 * A™° go4

Qp =2.185* (1, )*“"’3 ‘

Wy = 2,664 * (q ! e

Wy = 1 672'( )-0816

Wrso = 1.245 *(q,) B

Wnso_-u'l 245 * (qp) "

Ta = 6.209 " (tp )***

Ta=(tp+t)2

Qp =y xA

By using these paramaters unit. hydrograph is plotted on graph paper and dlscharge can
calculated.-

U004
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3. Manning’s Formula

For estimation of design flood based on field data, knowirig the siope of the stream (S), Velocity
as per Manning's Formula is given by the relation,

Velocity of flow in a channel
V=1/nq* (R?*(5)"

Where, V = Mean velocity of flow in misec. -
R = Hydraulic Radius in meter = A/P,
A =Water areai.e. area of flow in Sq.m.
P =Wetted perimeter in meter - _
§ = Slope of the energy fine {when flow is uniform, energy slope gradient may
become parallel to the water surface slope and bed of the channel)
1 = Coefficient of Roughness

Discharge, Q = A"V (in cumecs)
=A*1/ n * (R)m*(s)m
=1 l"fl'."' WAR)? *r(s)uz_. '
Q=A*(AP)™*[1/9.* (8)"] (R=AP)
Or,Q=1/n*(8)"* [(A) KPY] ™

Knowing Q, W and S, D can be calculated.

Note: In this portion, Manning’s formula can't be adopted.for Hydrological calculations of Minor

Bridges and Major Bridges, as the terrain is not well defined (partially flat & partially undulating).
So in the present case only Empirical and Rational methods are-applicable.

[ LE
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4. Design Discharge

Design discharge can be fixed 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. The values

8. Linear Waterway

Regime width can be calculated for the design djscharge determined above as per provisions in
IRC-5 & IRC: SP-13. Linear waterway may be kept normally equal fo the regime width for
alluvial streams or equal to the natural-width for streams with rigid banks. From the economy
point of view, the linear waterway may be contracted leaving shallow depths.

'Regimé width as per IRC: 5-1998, Clause — 104.3; IRC-SP; 13-1 898, Clause - 8.5 & Clause —

4.5, IRS - Code of Practice for the Design of Sub-structures & Foundstions of Bridges:
W= 4.8 (Q) A (%)

Where, W = Regime Width _
Q = Design Discharge ( m'lse_c')

6. Vertical Clearance

Vertical Clearance as per IRC ~ 5: 1998, Clause - 106.2.1 is given as under :

If)ischarge ( h)’!sec ) Minimum Veriical Clearance {mm)
‘Upto0.3 e 150
Above 0.3& upt0 3.0 450
_Above30&upto300 | - goo
Above 30.0 & up to 300 ) | 900
Above 300 & up to 3000 - ' . 1200
. Above 3000 : =y © 1500




Vertical Clearance as per Railway Code for sub-structure, Clause — 4.8 is given as under:

Discha‘rge(m'fsec) T ' Minimum Vertical CIearanca.(rnm‘) :
" 0-30 ‘ | T80
 31-300 = - 600 — 1200 ( Pro-rata)
301-3000 - I P 1500 |
Above 3000 e 1800
7. Scour Depth

Determination of scour depth is important factor for deciding depth of foundation. As per Clause
703.1, IRC : 78 — 2000 & Clause 4.4, IRS - Code of Practices for Design of Substructure &
Foundation- of Bridges, to provide for an adequate margin of safety, the "scour for the
foundations has been. calculated for a larger discharge over the design discharge calculated
above. . S '

Increase in.ljésigri Disc_harée as per IRC : 78 - 2000, Clause : 7(_)3.13 Is given as under :

:CatchmmArga(sq.Kxn) ~ Increase over Design Discharge (%) -
~—oam o T
3000-10000 . - B . 30-20
10000-40000 = . - 20-10
_ Above 40000 oo w0

Increase in Design Discharge as per Clause: 4.4, IRS - Code of Practices for Design of
Substructure & Foundation of Bridges is given as under:

_Catchment Area { Sq. Km) ~ Increase over Design 'Bisohar"ge(%)” ]
0-500 T e
- 500-5000 T 30-20
5000 - 25000 | | '~ 20-10
Above 25000 - - - 10

"~ 0067
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The mean depth of scour can be calculated as per Clause 703.2, IRC: 78 ~ 2000 & Clause 4.6,
IRS - Code of Practices for Design of Substructure & Foundation of Bridges

dom = 1.34 X (Dt / Kat ) %o

Where, d.m = Mean Depth of Scour
- Dy = Design Discharge per metre width of effective waterway
Ket = Silt factor of bed material '

Maximum Scour Depth below the highest flood level ( HFL ) for the design of foundations,

protection works may be taken as per Clause 4.6.8, IRS Code of Practices for Design of
Substructure & Foundation of Bridges.

" Nature of the River ~ Depthof Scour
In a straight reach . 125D
Atthe moderatebend | | 15D
At a severe bend | 1.75D
Atarightanglebend | ~ = 20D
‘Insevereswils . = | . .  25t0275D

I 1112






Existing Bridge No — 237
Location — KM 190/11-13

Proposed Bridge No — 01
- Location - CH: 119330

(Hydrology Details)
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Nams / No. of Proposed Bridge :
Name of Nallah/ Stream / River -
River Sub - Zone ;

G.TShest No :

umummm.mmfmmmmbﬂa
bridge site,

Height of Farthest Point ,

Helght of Point of Irterest ,

Hdgmwﬂurmmmmmmumum
along the river,

Average Bed Lovel

Ht

237

Local Stream

UpporlmlmGamPtahsJ(a}

BaFr8

1: 50,000

KM 190/ 11- 13

30" 0 2281

T 27 2528
= 0.151 8gKm
= 0.485 Km
= 21311 m
= 27220 m
= - 0.85 m
= 27226 m

{n Qe =0278xCxIxA
whe , %n&DmD@ﬂganodDﬁMe{&nm}
‘C = Runoff Cosfficient

,_mvmnmmm(mmmr)mmmmmmmmmmma

A = Catchment Area ( Sq Km )

(i) Runoff Cosfricient . C :

Whﬂwdhcwnﬂmdmﬂlﬂm},

Annexure - 5.1.1(a ), Bridges & Floads Wing Report No. RBF - 16, March -

8. No, Description "C ™ Valus
1 Steep, bare rock, city pavements X}
2 ‘Rock, Steep but wooded 08
3 P}am « Lightly covered 0.7
4 Clavey soils, SHT & bare 0.8
8 Clavey solls, Lightly covered 08
8 Loam, Lightly cultivated or covered 04
7 Loam, largsly cullivated 0.3
| 8 Sandy Sodl, Light growth 0.2
i B Sandy Sod, coverad, heavy brush 0.1
"‘—'_"-u—_.__
In prisent cage, Runoff Coefficient, [ 04

- 0068
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(111 ) Calcuistion of Intansity of Rainfall, | :

For esbmating the me of concantration ( tc ) as per Bhatnagar's formula :

t 3
(=) t. h Ratlo =
{b) 1 hRetio =
{¢} Costiiclent, K -
(d)
(i) Rm{24) =
{ii} Ra(1) "
{1} Rea (L) *
{iv) Reinfall infensity, ]
(iv) Desian Fiood Discharge ;

[» ¥ =

Qe =

0.841 Hr
3
30,648 Mina
023 (from Fig. 4 of RBF - 18)

0.34 ( from Fig. 4 of RBF - 16)

i, h Ratio
1h Ratlo

0.672

2800 cm
.34 % Ry (24) [as per Clouse : 2.1.3, RBF - 16, for River Sub - Zone : 1 ()]
9.52 cm
KxRy(1)
840 cm
64,01 mm

= Raa (%)

= 126.30 mm { Hr

02T8xCxixA

2.104 Cumscs



Tims of Concentration { IRC - SP: 13 - 1988, Clause : 4.7)

- 0.151 Sq. Km
= 0.495 Km 4
= 085 m

L=(FIR)X(T+1)/(1+1) =
Y mosrxiiry) e

Crhtical Rainfall Intsnsity, k=bx{2/(1+1,)] =
Discharpe, Q=002 xPxfxAxi,
PHCMGRM(F“MM.WWGM) 0400
1= Fraction of maximum point intensrly at centre of storm, depends on area 0.08
A = Caichment Arag In Hectares 15.10 Hectares
[, = Critical Intensity of Ralrfal 20.145 cm [ Hr
Q = Maxmum Discharge 3,328 Cumecs
3 Discharge by Dicken's Formula :
Q = CxmM¥
where, Q = tha paak run-off in Cumecs -
M = the catchment area in 5q Km
Cc = 11 - 14, whevre tha annuai rainfall is 80 - 120 cm
14 - 19 in Madhyn Pradesh
22 in Wesiem Ghats
c = 14 ( adopted In pregent casa )
M = 0.151 SqKm )
Henca, Q = 3391 Cumecs
a = CxM*
whene, Q = the peak run-off in Cumecs
M = tha catchment ares In 8q Km
c = 0.8 for aress within 25 Km of the coast
8.5 for areas between 25 & 160 Km af the coest
10.0 for kmited areas near the hils
c = 10 ( edopled In present case )
M = 0.161 8g Km
Hence, Q = 2.828 Cumecs

16.10 Hectares

280.00 mm

24 Hrs
145.83 mm /Hr

0.45 Hrs
201.45 mm/ Hr

(As per [RC - 8P : 13 - 1808, Clause - 7.1 &cm-4.2m¢3an.a.s.Codnomewmforﬂ-Dwunorswmm&Fmof
Bridges

Dhuwnahyﬂabmanma(RsF-wRapon)
DNWwWmeuRcW)
Discharge by Dicken's Formuia
Discharge by Ryve's Formula

Maximum Discharge
Next Madimum Discharge
The diffarence i5 within 80% of the naxi maxdmum discherge

Hence, Design Dischargs adopted Q

2.104 Cumscs
3.339 Cumecs
3.3¢1 Cumecs
2,836 Gumecs

3,381 Cumecs T

3.338 Cumecs

- 3.391 Cumsca
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2=

Linoar Watorway ;
Average Bed Level = 27226 m 4
HF\L as per site condition & locat lnquiry = 273.96 m
80, Toial Depth of Water, H = .70 m
s |
Provide {1 span of 6.10 m i bridge site location.
Clear Weterway ( provided ), L = 610 m
Total Area, A = 10.358 m2
Veloaty , v = Q/A
= 0327 missc
Vertical Clsarance ;
Design Discharge Q = 3.301 Cumecs
Verbical Clsarance gs per IRC 5- 1998 CL 108.2.1 = 0.600 m
Vertical Clearance as per Railway Code for sub-structure Cl. 4.8 = - 0.800 m
Sa, Verlicat Clearance adopted - 0.600 m
Minimum Soffit Level . = HFL + Yertical Clesrance
- 2T4.580 m
Scour Depth :
mmmmm(uwlm:m-m,m:m.amm:u,ms 0%
mumwwm&m&mﬁmwmm
Increassd Dasign Discharge . 4408 Cumecs

Msen Depth of Scou, Q=134 x (D} K™
Dy, = Design dischargs par mefre width 0.72 Cumecs / m
Ky = Slt factor 1.00
L 1.08 m

Mexdmum Scour Depth { 2s per Clause 4.6.6, IRS Coda of Practices for Design of Substructure & Foundation of Bridges. )
(For moderate bend) = 1.5xd,,
So, Maximum Scour Depth = 1.618 m

Madmum Soour Level = HFL - Maximum Scour Depth
= 2234'm



Existing Bridge No — 241
Location —-Km 195/29 - 196/1

Proposed Bridge No — 9
Location — CH: 4030.336

(Hydrology Details)
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(A)

Br. No.

Nala/River Crossing
Proposed Chainage
Type of STR

Skew Angle

FLOOD ESTIMATION

By Slope Area Method

HFL(by local enquiry)

241

Kala Nala

Indian Railways Ch:196/29-1

Composite Girder(1 x 24.4)

0

Degree

268.460 m

RITES CH:4/30.336

L_Slope of Kala Nala

y = 0.0004x + 265

266
E
]
> a4
< 265 e \,/_’ o '-"C
g
2 4
S
@
x
264 T T T T T T T T
0 50 100 150 200 250 300 350 400 450
Reduced Distance (m)
—+— Series]1 ===Linear (Series1) W
Average Bed Slope of River, S = 0.0004
Manning's Coefficient,n = 0.025  (in main channel)
= 0.03 (in flood plains)
At Bridge Site
Cross Section At Bridge Site
269.0
268.0
E
~ 267.0 -
~l
o Rt
266.0 \_'/\/
265.0 + S t EEE—
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
R.D (m)
Original X-Seclion Modified X-Seclion Hﬂ
RL of RL of
Dlstlance Exgtmg Modified GL HFL a p r=a/p q depth, d
0.00 266.643 266.643 268.460 - - - - -
1.00 266.523 266.523 1.877 1.007 1.864 2.2744 1.8372
2.00 266.403 266.403 1.997 1.007 1.983 2.5220 2.0573
3.00 266.283 266.283 2117 1.007 2.102 27798 21774
4.00 266.162 266.162 2.237 1.007 2.222 3.0475 2.2975
5.00 266.042 266.042 2.358 1.007 2.341 3.3250 2.4176
6.00 265.922 1265.922 2.478 1.007 2.460 3.6121 2.5377
7.00 265.802 265.802 2.598 1.007 2.579 3.9085 2.6578
8.00 265.745 265.745 2.686 1.002 2.682 4.1486 2.7150
9.00 265.762 265.762 2.707 1.000 2.708 4.2053 2.6985
- 4 0
ey Q U i é
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10.00 265.794 265.794 2.682 1.001 2.681 4.1416 2.6664
11.00 265.826 265.826 2.650 1.001 2.649 4.0595 2.6345
12.00 265.857 265.857 2.619 1.001 2.617 3.9783 2.6025
13.00 265.889 265.889 2.587 1.001 2.585 3.8978 2.5706
14.00 265.916 265.916 2.557 1.000 2.657 3.8253 2.5442
15.00 265.933 265.933 2.5636 1.000 2.535 3.7714 2.5269
16.00 265.931 265,931 2.528 1.000 2.528 3.7527 2.5288
17.00 265.907 265.907 2.541 1.000 2.540 3.7838 2.6526
18.00 265.884 265.884 2.564 1.000 2.564 3.8429 2.5763
19.00 265.860 265.860 2.588 1.000 2.587 3.9024 2.6001
20.00 265.836 265.836 2.612 1.000 2.611 3.9623 2.6238
21.00 265.812 265.812 2.636 1.000 2.635 4.0225 2.6475
22.00 265.790 265.790 2.659 1.000 2.658 4.0817 2.6702
23.00 265.756 265.756 2.687 1.001 2.686 4.1533 2.7040
24.00 265.724 265.724 2.720 1.001 2.719 4.2390 2.7363
25.00 265.691 265.691 2.752 1.001 2.751 4.3232 2.7686
26.00 265.882 265.882 2.673 1.018 2.626 4.0710 2.5781
27.00 266.108 266.108 2.465 1.025 2.404 3.56388 2.3517
28.00 266.335 266.335 2.239 1.025 2.183 3.0138 2.1253
29.00 266.561 266.561 2.012 1.025 1.962 2.5231 1.8989
30.00 266.716 266.716 1.821 1.012 1.800 2.1556 1.7435
31.00 266.803 266.803 1.700 1.004 1.694 1.9334 1.6575
32.00 266.889 266.889 1.614 1.004 1.608 1.7730 1.5714
Anl= | 77.499 | [ Q= T 112570 ]
(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.
Cross Section At Bridge Site
270.0 - T -— J
|
== |
_ 268.0 - [
g |
-
¥ 2660 |
264.0 = t t — S + 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
R.D (m)
| Original X-Section Modified X-Section HFL
RL of
Distance Existing RL o HFL a p r=a/p depth, d
GL Modified GL '
0.00 266.643 268.500 268.460 - - - -
1.00 266.523 268.500
2.00 266.403 268.500
2.10 266.283 266.283 0.107 2.220 0.048 21774
4.00 266.162 266.162 4.251 1.904 2.233 2.2975
5.00 266.042 266.042 2.358 1.007 2.341 2.4176
6.00 265.922 265.922 2.478 1.007 2.460 2.5377
7.00 265.802 265.802 2.598 1.007 2.579 2.6578
8.00 265.745 265.745 2.686 1.002 2.682 2.7150
9.00 265.762 265.762 2.707 1.000 2.706 2.6985
10.00 265.794 265.794 2.682 1.001 2.681 2.6664
11.00 265.826 265.826 2.650 1.001 2.649 2.6345
12.00 265.857 265.857 2.619 1.001 2.617 2.6025
13.00 265.889 265.889 2.587 1.001 2.585 2.5706
14.00 265.916 265.916 2,557 1.000 2.557 2.5442
15.00 265.933 265.933 2.536 1.000 2.535 2.5269
16.00 265.931 265.931 2.528 1.000 2.628 2.5288
17.00 265.907 265.907 2.541 1.000 2.540 2.5526
18.00 265.884 265.884 2.564 1.000 2.564 2.5763
AT A -~
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19.00 265.860 265.860 2.588 1.000 2.587 2.6001
20.00 265.836 265.836 2.612 1.000 2.611 2.6238
21.00 265.812 265,812 2.636 1.000 2.635 2.6475
22.00 265.790 265.790 2.659 1.000 2.658 2.6702
23.00 265.756 265.756 2.687 1.001 2.686 2.7040
24.00 265.724 265.724 2.720 1.001 2.719 2.7363
25.00 265.691 265.691 2.752 1.001 2.751 2.7686
26.90 265.882 265.882 5.079 1.910 2.660 2.5781
27.00 266.108 268.500 0.127 2.620 0.048
28.00 266.335 268.500
29.00 266.561 268.500
30.00 266.716 268.500
31.00 266.803 268.500
32.00 266.889 268.500
[ An2*= [ 64309 |
Therefore,
Discharge, Q = 112.570 cumec
HFL (Without Afflux) = 268.460 m
Average Depth, d = 2.585 m
Lowest bed level = 265.691 m
Area before constriction
An1 = 77.499 sgm
Average velocity prior to constriction
Vn1 = Q/AN1
= 1.453 m/s
Area before constriction(excluding piers)
An2* = 64.309 sgm

Area after constriction
An2

non

Average Velocity after constriction

Vn2

Afflux due to constriction (By Molesworth Formula)

An2* - no's of piers * average width of piers * average depth (d)

64.309

Q/AN2
1.750

sqm

m/s

h = [(Vn122)/17.88+0.015] [ (An1/An2)*2-1]
= 0.060 m
(D) Recommendation
Design Discharge, Q = 112.570 cumecs
Design Affluxed HFL = 268.520 m
Average Velocity, Vn2 = 1.750 m/sec
Check
Formation Level = 272.444 m
Slab Thickness = 26 m
Sofit level = 269.8 m
Avalilable vertical clearance = 1.780 m
Required vertical clearance = 1.50 m
Adequacy = Adequate
Required Freeboard = 1.000 m
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(E) CALCULATION OF SCOUR DEPTH
(Ref:IRS Sub-structure & Foundation Code)

Chainage (km) 196/29-1
Str No.
HFL (m) 268.460
Q (cumecs) 112,570
Silt Factor (K or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 146 341

Effective Linear Waterway Provided { Le ) (m)

24.400
Lacey's Wetted perimeter , P,, = 1.811 x C xV(Q)(m) 58.494
Factor for increase in depth of scour,y 2.000 (Cl.4.6.6)
Normal Scour Depth(m),Dn=0.473*Qyf)" 2.582 (Cl.4.6.3)
Constricted Scour Depth(m),Dc=1.338*(q,%/f)'" 4.575 (Cl.4.6.4)
Lowest Bed level(m) 265.691
RECOMMENDATIONS
Final Recommended Scour depth below HFL, D = 4465 m
Maximum Scour depth below HFL, Dmax = 8930 m
Maximum scour depth level = 259530 m
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Existing Bridge No — 242
Location — Km 197/23-25

Proposed Bridge No — 10
Location — CH: 197/23-25

(Hydrology Details)
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(A}

Br.No 242
Nala/River Crossing
Proposed Chainage |
Type of STR

Skew Angle 0

FLOOCD ESTIMATION
By Siope Area Method
HFL(by local enquiry)

Budhi Nala
Indian railways:197/22-23
Steel Girder( 2x 30.5)

RITES Chainage:5/866.008

Degree

269.704 m

L_Slope of Budhi Nala y =-0.0007x + 265.51

266
= ——
=
@
o 2651 -
@
[E]
=3
o
D
4
264 T T r T T T T v T |
0 50 100 150 200 250 300 350 400 450 500
Reduced Distance (m)
—+— Series] =——Linear (Series1)
Average Bed Slope of River, S = 0.0007
Manning's Coefficient,n = 0.025 (in main channel)
= 0.03 (in flood plains)
At Bridge Site
—_— Cross Section At Bridge Site
270.0
268.0
E 2680
— 2670 A
14 o
266.0 R - _ Ememe
265.0 s I
264.0 — + + + +
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
R.D (m)
Original X-Section Modified X-Section HFL
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" RL of RL of
Distance Existing GL| Modified GL HFL a p r=alp q depth, d
0.00 269.881 269.881 269.704 - - - - -
2.00 269.119 269.119 0.408 2.140 0.180 0.1428 0.5850
4.00 268.237 268.237 2.052 2.186 0.939 2.0814 1.4665
6.00 267.356 267.356 3.815 2.186 1.745 5.8520 2.3481
8.00 266.571 266.571 5.481 2.148 2.551 10.8295 3.1328
10.00 266.326 266.326 6.511 2.015 3.231 15.0603 3.3782
12.00 266.081 266.081 7.002 2.015 3.475 16.9982 3.6235
14.00 265.835 265.835 7.492 2.015 3.718 19.0308 3.8689
16.00 265.590 265.580 7.883 2.015 3.962 21.1531 4.1142
18.00 265.344 265.344 8.474 2.015 4.205 23.3643 4.3596
20.00 265.099 265.099 8.964 2.015 4.449 25.6625 4.6049
22.00 264,998 264.988 9.311 2.003 4.650 27.4505 4.7061
24.00 264.984 264.984 9.426 2.000 4.713 28.0430 4.7202
26.00 264.969 264.969 9.455 2.000 4727 28.1856 4.7349
28.00 264.955 | ' 264.955 9.484 2.000 4.742 28,3299 4.7493
30.00 264.940 264.940 9.513 2,000 4.756 28.4732 4.7636
32.00 264.926 264.926 9.542 2.000 4771 28.6166 4.7780
34.00 264.912 264.912 9.570 2.000 4.785 28.7604 4.7924
36.00 264.897 264.897 9.599 2.000 4.799| 28.9045 4.8067
38.00 264.993 264.993 9517 2.002 4.753 28.4747 4.7108
40.00 265.089 265.089 9.326 2,002 4.657 27.5240 4.6148
42.00 265.185 265.185 9.134 2.002 4.562| 26.5863 4.5188
44.00 265.279 265.279 8.943 2.002 4.467 25.6711 4.4247
46.00 265.377 265.377 B.752 2.002 4.371 24.7580 4.3269
48.00 265.473 265.473 8.558 2.002 4.274| 23.8517 4.2309
50.00 265.569 265.569 8.366 2.002 4.178 22.9667 4.1349
52.00 265.665 265.665 8.174 2.002 4.082 22.0951 4.0389
54.00 265.761 265.761 7.982 2.002 3.986 21.2371 3.9429
56.00 266,045 266.045 7.602 2.020 3.763] 19.4658 3.6593
58.00 266.369 266.369 6.995 2.026 3.452 16.9095 3.3355
60.00 266.798 266.798 6.241 2.046 3.051 13.8941 2.9057
62.00 267.286 267.286 5.323 2.059 2.586| 10.6139 24178
54.00 267.821 267.821 4.301 2.070 2.077 7.4096 1.8828
66.00 269.039 269.038 2.548 2.342 1.088 2.8527 0.6651
68.00 270.307 270.307 0.062 2.368 0.026 0.0057
[ An1= | 2459004 | [ a= T es1.256 |
(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.
Cross Section At Bridge Site
2720
270.0 +—— —
g \ /
5 w0 \ //
2 L v
2660 A S . ffr_’j_,jr_,./
264.0 - ¢ + : 5 ‘ - ‘
0.0 10.0 200 30.0 400 50.0 60.0 70.0 80.0
R.D (m)
Original X-Section Modified X-Section HFL —‘

0018
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(D)

3 RL of RL of
Distance Existing GL| Modified GL HFL a p r=alp depth, d

0.00 269.881 270.000 266.704 - - - -
2.00 269.119 270.000

4.00 268.237 270,000

6.00 267.356 267.356 2.052 3.315 0.619 2.3481
8.00 266.571 266.571 5.481 2.148 2.551 3.1328
10.00 266.326 266.326 6.511 2.015 3.231 3.3782
12.00 266.081 266.081 7.002 2.015 3.475 3.6235
14.00 265.835 265.835 7.492 2.0156 3.718 3.8689
16.00 265.590 265.590 7.983 2.015 3.962 4.1142
18.00 265.344 265.344 8.474 2.015 4.205 4.3586
20.00 265.099 265.099 8.964 2.015 4.449 4.6049
22.00 264.998 264.988 9.311 2.003 4.650 4.7061
24.00 264.984 264.984 9.426 2.000 4.713 4.7202
26.00 264.969 264,969 9.455 2.000 4.727 4.7349
28.00 264.955 264,955 9.484 2.000 4.742 4.7483
30.00 264.940 264.940 9.513 2.000 4.756 4.7636
32.00 264.926 264.926 9.542 2.000 4.771 47780
34.00 264.912 264.912 9.570 2.000 4.785 4.7924
36.00 264.897 264.897 9.599 2.000 4.799 4.8067
38.00 264.993 264.993 89.517 2.002 4.753 4.7108
40.00 265.089 265.089 9.326 2.002 4.657 4.6148
42.00 265.185 265.185 9.134 2.002 4.562 4.5188
44.00 265.279 265.279 8.943 2.002 4.467 4.4247
46.00 265.377 265.377 8.752 2.002 4.371 4.3269
48.00 265473 265473 8.5568 2.002 4.274 4.2309
50.00 265.569 265.569 8.366 2.002 4.178 4.1349
52.00 265.665 265.665 8.174 2.002 4.082 4.0389
54.00 265.761 265.761 7.982 2.002 3.986 3.9429
56.00 266.045 266.045 7.602 2.020 3.763 3.6593
58.00 266.369 266.369 6.995 2.026 3.452 3.3356
60.00 266.798 266.798 6.241 2.046 3.051 2.9057
52.00 267.286 267.286 6.323 2.059 2.586 2.4178
64.00 267.821 267.821 4.301 2.070 2.077 1.8828
66.00 268.039 270.000 1.587 2.958 0.537

68.00 270.307 270.000

[ An2=_ | 240660 |
Therefore,
Discharge, Q 661.256 cumec

HFL (Without Afflux)

Average Depth, d

Lowest bed level

Area before constriction
An1

n u

Average velocity prior to constriction

Vn1

268.704 m
4.021 m
264.897 m

245,904 sgm

Q/AN1
2.689 mis

Area before constriction(excluding piers)

An2*

Area after constriction
An2

Average Velocity after constriction

Vn2

240.660 sqm
An2* - no's of piers * average width of piers * average depth (d)
232618 sgm

Q/AN2
2.843 mis

Afflux due te constriction (By Molesworth Formula)

h

Recommendation
Design Discharge, Q

[(Vn142)/17.88+0.015] [ (An1/An2)"2-1]
0.049 m

661.256 cumecs

Design Affluxed HFL = 269.753 m
Average Velocity, Vn2 = 2.843 misec
Check
Formation Level = m
Slab Thickness = 2.4 m
Sofit level = m
Proposed vertical clearance £ 1.780 m - @ 0 1 9
Required vertical clearance = 1.50 m - - e
Adequacy = Adequate v, o N
Required Freeboard = 1.000 m *
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(E) CALCULATION OF SCOUR DEPTH

(Ref:IRS Sub-structure & Foundation Code)

Chainage (km)

railways:197/22-23

Str No.
HFL {m) 269.704
Q (cumecs) 661.256
Silt Factor (K or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 859.632
Effective Linear Waterway Provided ( Le ) (m) 61.000
Lacey's Wetted perimeter , P, = 1.811 x C xV(Qq}(m) 141.771
Factor for increase in depth of scour,y 2.000
Normal Scour Depth(m),Dn=0.473*(Q¢f)"° 4.658
Constricted Scour Depth(m),Dc=1.338*(q /)" 8.085
Lowest Bed level(m) 264.770

RECOMMENDATIONS
Final Recommended Scour depth below HFL, D
Maximum Scour depth below HFL, Dmax
Maximum scour depth level

m nmn

(C1.4.6.6)

(Cl.4.6.3)

(Cl.4.6.4)
8.085 m
16.171 m
259.530 m
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Existing Bridge No — 253
Location — Km 212/33-35

Proposed Bridge No — 23
Location — CH: 21013.359

(Hydrology Details)
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(A)

(1)

Br. No.

Nala/River Crossing
Proposed Chainage
Type of STR

Skew Angle

FLOOD ESTIMATION

By Slope Area Method
HFL{by local enquiry)

253
Drain
Indian Railways ch:212/33-35
RCC Box
0 Degree

= 273.65 m

RITES Chainage21/13.359

]

L._Slope of Nala

y =-0.0026x + 269.89

271 ~
E
E
Q
= 270 4»—\‘\
L]
g T/Avd_\o—\
=]
° % .
[ v sl
14
269 : . :

40 60 80

100 120 140

Reduced Distance (m)

160

180

—+— Series1 e inear (Series1)
Average Bed Slope of River, S = 0.0026
Manning's Coefficient,n = 0.025  (in main channel)

0.03

il

{in flood plains)

T3
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At Bridge Site

Cross Section At Bridge Site
274.0
273.5
273.0 4
2725 4
=272.0
—271.5
o 2710 1
270.6 e
270.0 e
269.5 | h
269.0 - : -+ t e - -
0.0 2.0 4.0 6.0 8.0 10.0 12.0
Original X-Section Modified X-Section E,
RL of
) 0 RL of
Distance Exg}_lng Modified GL HFL a p r=a/p q
0.00 270.463 270.463 273.650 - - - -
1.00 270.261 270.261 3.288 1.020 3.223] 14.6341
2.00 270.060 270.060 3.490 1.020 3.421 16.1585
3.00 269.582 269.582 3.829 1.108 3.455| 17.8496
4.00 269.605 269.605 4.057 1.000 4056 21.0423
5.00 269.627 269.627 4.034 1.000 4,033 20.8469
6.00 269.650 269.650 4.011 1.000 4.010] 20.6522
7.00 269.673 269.673 3.989 1.000 3.988| 20.4586
8.00 269.695 269.695 3.966 1.000 3.965| 20.2653
9.00 270.455 270.455 3.575 1.256 2.847 14.6456
10.00 270.356 270.356 3.245 1.005 3.229] 14.4573
11.00 270.257 270.257 3.344 1.005 3.328] 15.2014
[ Ani= | 40827 | Q= [ 196.212 |
(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.
SHE Cross Section At Bridge Site
274.0
2735
273.0
_.2725
E2720 1
12715 A
& 271.0 -
270.5
270.0 L/\
269.5
269.0 L - + f—t | - - + {
0.0 20 4.0 6.0 8.0 10.0 12.0

‘ Criginal X-Section

Modified X-Section

HFL
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ko RL of
Distance Exg:_mg Modified GL HFL a p =a/p depth, d
0.00 270.463 274.000 273.650 - - = -
0.10 270.261 270.261 0.152 3.740 0.041 3.3888
2.00 270.060 270.060 6.630 1.911 3.470 3.5903
3.00 269.582 269.582 3.829 1.108 3.455 4.0680
4.00 269.605 269.605 4.057 1.000 4.056 4.0454
5.00 269.627 269.627 4.034 1.000 4.033 4.0227
6.00 269.650 269.650 4.011 1.000 4.010 4.0001
7.00 269.673 269.673 3.989 1.000 3.988 3.9775
8.00 269.695 269.695 3.966 1.000 3.965 3.9548
9.00 270.455 270.455 3.575 1.256 2.847 3.1951
10.90 270.356 270.356 6.165 1.903 3.240 3.2943
11.00 270.257 274.000 0.147 3.646 0.040
[ An2== T 40555 |
Therefore,
Discharge, Q = 196.212 cumec
HFL (Without Afflux) = 273.650 m
Average Depth, d = 3.754 m
Lowest Bed level = 269.582 m
Area before constriction
An1 = 40.827 sqm
Average velocity prior to constriction
Vn1 = Q/An
= 4.806 m/s
Area after constriction(excluding piers)
An2* = 40.555
Area after constriction
An2 An2* - no's of piers * average width of piers * average depth (d)

Inn

35.300 sgm
Average Velocity after constriction
Vn2 = Q/An2
= 5.558 m/s
Afflux due to constriction (By Molesworth Formula)
h = [(Vn142)/17.88+0.015] [ (An1/An2)*2-1]
= 0.441 m
(D) Recommendation
Design Discharge, Q = 196.212 cumecs
Design Affluxed HFL = 273.650 m
Average Velocity, Vn2 = 5.558 m/sec
Check
Formation Level = 27465 m
Slab Thickness = 0.5 m
Sofit level = 274.15 m
Available vertical clearance = 0.500 m
Required vertical clearance = - m
Adequacy Adeguate.
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(E) CALCULATION OF SCOUR DEPTH

Chainage (km) Railways ch:212/33-35
Str No.
HFL {(m) 273.650
Q (cumecs) 154.500
Silt Factor (K or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 200.850
Effective Linear Waterway Provided ( Le ) (m) 8.000
Lacey's Wetted perimeter , P,, = 1.811 x C xV(Q;)(m) 68.528
Factor for increase in depth of scour,y 2.000 (Cl.4.6.6)
Normal Scour Depth(m),Dn=0.473*Qf)"" 2.869 (Cl.4.6.3)
Constricted Scour Depth(m),De=1.338*(q/’/f)""” 12.325 (Cl.4.6.4)
Lowest Bed level(m) 271.973
RECOMMENDATIONS
Final Recommended Scour depth below HFL, D = 12.325 m
Maximum Scour depth below HFL, Dmax = 24650 m
Maximum scour depth level = 249400 m

-~ 0024
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Existing Bridge No — 259
Location — Km 219/17-19

Proposed Bridge No — 31
Location — CH:27676.071

(Hydrology Details)
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(A)

Br No. 259
Nala/River Crossing Rakshi Nala
Proposed Chainage Indian railways:219/17-19 RITES Ch:27/676.071
Type of STR Composite Girder(1x 24.4)
Skew Angle 0 Degree
FLOOD ESTIMATION
By Slope Area Method
HFL(by local enquiry) = 276.130 m
L_Slope of Rakshi Nala =-0.0017x + 274.08
275 4
E
T 274 4
>
(]
i |
k-]
@
g 273 -
T
@
o
272 T T T T T T 1
0 100 200 300 400 500 600 700
Reduced Distance (m)
r—ﬂ— Series1 Linear (Series1)
Average Bed Slope of River, S = 0.0017
Manning's Coefficient,n = 0.025  (in main channel)
= 0.03 (in flood plains)
At Bridge Site
Cross Section At Bridge Site
2765
276.0
2755
E 2750 |
- 2745 1
14
274.0 -
2735 _\—’_////
273.0 o i
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
R.D (m)
L— Original X-Section Maodified X-Section HFL B




. RL of RL of
Distance Exgtlng Modified GL HFL a p r=a/p q depth, d
0.00 274.329 274.329 276.130 - - = - E
1.00 273.985 273.985 1.973 1.057 1.866 49322 2.1446
2.00 273.642 273.642 2.316 1.057 2.191 6.4436 2.4878
3.00 273.254 273.254 2.682 1.073 2.500 8.1479 2.8761
4.00 273.281 273.281 2.862 1.000 2.861 8.5152 2.8489
5.00 273.308 273.308 2.835 1.000 2.834 9.3649 2.8217
6.00 273.336 273.336 2.808 1.000 2.807 9.2156 2.7945
7.00 273.363 273.363 2.781 1.000 2.780 9.0672 2.7672
8.00 273.390 273.390 2.754 1.000 2.753 8.9198 2.7400
9.00 273.417 273.417 2.726 1.000 2.725 8.7734 2.7128
10.00 273.444 273.444 2.699 1.000 2.698 8.6280 2.6856
11.00 273.472 273.472 2.672 1.000 2.671 8.4835 2.6584
12.00 273.513 273.513 2.638 1.001 2.636 8.3007 26172
13.00 273.539 273.539 2.604 1.000 2.603 8.1263 2.5908
14.00 273.566 273.566 2.577 1.000 2.576 7.9885 2.5640
15.00 273.593 273.593 2.551 1.000 2.550 7.8517 2.5375
16.00 273.619 273.619 2.524 1.000 2.523 7.7158 2.5109
17.00 273.646 273.646 2.498 1.000 2.497 7.5808 2.4843
18.00 273.672 273.672 2.471 1.000 2.470 7.4469 2.4577
19.00 273.699 273.699 2444 1.000 2.444 7.3138 2.4311
20.00 273.725 273.725 2.418 1.000 2417 7.1818 2.4046
21.00 273.762 273.762 2.386 1.001 2.385 7.0258 2.3684
22.00 273.788 273.788 2.355 1.000 2.354 6.8740 2.3419
23.00 273.813 273.813 2.329 1.000 2.328 6.7484 2.3165
24.00 273.839 273.839 2.304 1.000 2.303 6.6264 2.2912
25.00 273.864 273.864 2.278 1.000 2.278 6.5052 2.2658
26.00 273.890 273.890 2.253 1.000 2.2562 6.3850 2.2404
27.00 273.915 273.915 2.228 1.000 2.227 6.2656 2.2151
28.00 273.940 273.940 2.202 1.000 2.202 6.1472 2.1897
29.00 273.966 273.966 2177 1.000 2.176 6.0296 2.1643
30.00 273.983 273.983 2.156 1.000 2.156 5.9330 21474
| Ani= | 74503 | [ o= ] 225538 |

(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.

R.L (m)

Cross Section At Bridge Site

278.0

276.0

274.0

272.0
0.0

5.0

10.0 15.0 20,0 250
R.D (m)

{ QOriginal X-Section Modified X-Section

HFL




- RL of
Distance Exgtlng Modified GL HFL a p r=a/p depth, d
0.00 274.329 276.000 276.130 - - - -
1.00 273.985 276.000 0.130 1.000 0.130 0.1300
2.00 273.642 276.000 0.130 1.000 0.130 0.1300
2.10 273.254 273.254 0.150 2.748 0.055 2.8761
4.00 273.281 273.281 5.439 1.900 2.862 2.8489
5.00 273.308 273.308 2.835 1.000 2.834 2.8217
6.00 273.336 273.336 2.808 1.000 2.807 2.7945
7.00 273.363 273.363 2.781 1.000 2.780 2.7672
8.00 273.390 273.390 2.754 1.000 2.753 2.7400
9.00 273.417 273.417 2.726 1.000 2.725 2.7128
10.00 273.444 273.444 2.699 1.000 2.698 2.6856
11.00 273.472 273.472 2.672 1.000 2.671 2.6584
12.00 273.513 273.513 2.638 1.001 2.636 2.6172
13.00 273.539 273.539 2.604 1.000 2.603 2.5906
14.00 273.566 273.566 2.577 1.000 2.576 2.5640
- 15.00 273.593 273.593 2.551 1.000 2.550 2.5375
16.00 273,619 273.619 2.524 1.000 2.523 2.5109
17.00 273.646 273.646 2.498 1.000 2.497 2.4843
18.00 273.672 273.672 2.471 1.000 2.470 2.4577
19.00 273.699 273.699 2.444 1.000 2.444 2.4311
20.00 273.725 273.725 2.418 1.000 2.417 2.4046
21.00 273.762 273.762 2.386 1.001 2.385 2.3684
22.00 273.788 273.788 2.355 1.000 2.354 2.3419
23.00 273.813 273.813 2.329 1.000 2.328 2.3165
24.00 273.839 273.839 2.304 1.000 2.303 2.2912
25.00 273.864 273.864 2.278 1.000 2.278 2.2658
26.90 273.890 273.890 4.281 1.800 2.263 2.2404
27.00 273.915 276.000 0.119 2.113 0.056 0.1300
28.00 273.940 276.000 0.130 1.000 0.130 0.1300
29.00 273.966 276.000 0.130 1.000 0.130 0.1300
30.00 273.983 276.000 0.130 1.000 0.130 0.1300
An2*= | 64292 |
Therefore,
Discharge, Q = 225538 cumec
HFL (Without Afflux) = 276.130 m
Average Depth, d = 2.070 m
Lowest bed level = 273.254 m
Area before constriction
An1 = 74.503 sgqm
Average velocity prior to constriction
Vn1 = Q/An1
= 3.027 m/s
Area before constriction(excluding piers)
An2* = 64.292 sqm

Area after constriction

An2

Average Velocity after constriction
Vn2

Afflux due to constriction {By Moleswo

h

An2* - no's of piers * average width of piers * average depth (d)

64.292

Q/AN2
3.508

rth Formula)
[(Vn172)/17.88+0.015] [ (An1/An2)*2-1]

0.181

sgqm

m/s

m

0027



(D) Recommendation

Design Discharge, Q 199.110 cumecs
Design Affluxed HFL 276.130 m
Average Velocity, Vn2 = 3.508 m/sec
Check
Formation Level 280.13 m
Slab Thickness = 26 m
Scfit level = 277.5 m
Proposed vertical clearance = 1.220 m
Required vertical clearance = 1.0 m
Adequacy = Adequate
Required Freeboard = 1.000 m
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(E) CALCULATION OF SCOUR DEPTH
(Ref.IRS Sub-structure & Foundation Code)

Chainage (km)

railways:219/17-19

Sir No.
HFL (m) 276.130
Q (cumecs) 199.110
Silt Factor (K or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 258.843
Effective Linear Waterway Provided ( Le ) (m) 24.400
Lacey's Wetted perimeter , P, = 1.811 x C x\(Qg)(m) 77.794
Factor for increase in depth of scour,y 2.000
Normal Scour Depth(m),Dn=0.473*Qyf)"" 3.122
Constricted Scour Depth(m),Dc=1.338*(q//f)" 6.691
Lowest Bed level{m) 273.504

RECOMMENDATIONS

Final Recommended Scour depth below HFL, D
Maximum Scour depth below HFL, Dmax
Maximum scour depth level

-]

(C1.4.6.6)
(C1.4.6.3)

(C1.4.6.4)

8.565
17.130
259.300

m
m
m
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Existing Bridge No — 260
Location — Km 221/5-7

Proposed Bridge No — 32
Location — CH: 29000

(Hydrology Details)
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Br.No 260

Nala/River Crossing Nala 22115-7
Proposed Chainage

Type of STR

Skew Angle 0 Degree

(A) FLOOD ESTIMATION

(1) By Slope Area Method

HFL(by local enquiry) = 275.76 m
L_Slope of Nala =-0.0035x + 275.49

|
‘ 279
T

©

>

Q
=
. -]
8L

=
| g e — v/\

= \\/' —

274 e — ‘ ——
0 50 100 150 200 250

Reduced Distance (m)

—e— Series! ==| inear (Series1)

0.0035
0.025  (in main channel)
0.03 (in flood plains)

Average Bed Slope of River, S
Manning's Coefficient,n

nm o u
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At Bridge Site

Cross Section At Bridge Site

275.8 -
2756 -
2754 4
Eorsz
—1 2750 | |
& o748 | I ‘
2746 - ||
2744 |
2742 4——— i =4 et t - — I B
0.0 5.0 10.0 15,0 20,0 25.0 30.0 35.0 40.0 450 50.0
Original X-Section Modified X-Section HFL
RL of
’ " RL of
Distance Eng_mg Modified GL HFL a p r=alp q
0.00 274.814 274.814 275.760 - - - -
2.00 274.793 274.793 1.913 2.000 0.957 4.3952
4.00 274.774 274.774 1.953 2.000 0.976 45483
6.00 274.754 274.754 1.992 2.000 0.996 4.7005
8.00 274.735 274.735 2.031 2.000 1.015 4.8547
10.00 274.722 274.722 2.063 2.000 1.031 4.9825
12.00 274721 274.721 2.076 2.000 1.038 5.0366
14.00 274711 274.711 2.088 2.000 1.044 5.0838
16.00 274.694 274.694 2115 2.000 1.057 5.1944
18.00 274678 274 678 2.148 2.000 1.074 5.3303
20.00 274 661 274.661 2.181 2.000 1.090 54677
22.00 274.401 274.401 2.458 2.017 1.219 6.6354
24.00 274.665 274 665 2.454 2.017 1.216 6.6166
26.00 274.690 274.690 2.164 2.000 1.082 5.3088
28.00 274.716 274.716 2.114 2.000 1.057 51912
30.00 274743 274,743 2.062 2.000 1.031 4.9784
32.00 274.765 274.765 2.012 2.000 1.006 4.7811
34.00 274.785 274.785 1.970 2.000 0.985 4.6144
36.00 274.805 274.805 1.929 2.000 0.965 4.4574
38.00 274.842 274.842 1.872 2.000 0.936 4.2399
40.00 274.882 274.882 1.796 2.000 0.898 3.9560
42.00 274.881 274.881 1.758 2.000 0.879 3.8158
4400 274915 274.915 1.724 2.000 0.862 3.6950

[ An1= | 44872 ] [ o= [ 107974 |

(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.

_Cross Section At Bridge Site

276.0 E/‘) [L

E
=
o 2750

2740 A— . P A P RV S S S R S O S GO S : N
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 450 50.0

Original X-Section Modified X-Seclion HFL

i - — = =




RL of

: e RL of
Distance Exg:-lng Modified GL HFL a p r=alp depth, d
0.00 274.814 276.000 275.760 - - - -
2.00 274.793 276.000
2.05 274.774 274774 0.019 1.227 0.015 0.9862
6.00 274.754 274.754 3.934 3.950 0.986 1.0056
8.00 274,735 274.735 2.031 2.000 1.015 1.0251
10.00 274.722 274.722 2.063 2.000 1.031 1.0375
12.00 274.721 274.721 2.076 2.000 1.038 1.0385
14.00 274.711 274.711 2.088 2.000 1.044 1.0492
16.00 274.694 274.694 2.115 2.000 1.057 1.0657
18.00 274.678 274678 2.148 2.000 1.074 1.0822
20.00 274.661 274.661 2.181 2.000 1.080 1.0987
22.00 274.401 274.401 2.458 2.017 1.219 1.3590
24.00 274.665 274.665 2.454 2.017 1.216 1.0948
26.00 274.690 274.690 2.164 2.000 1.082 1.0696
28.00 274.716 274.716 2.114 2.000 1.057 1.0445
30.00 274.743 274.743 2.062 2.000 1.031 1.0172
32.00 274.765 274.765 2.012 2.000 1.006 0.9950
34.00 274.785 274.785 1.970 2.000 0.985 0.9748
36.00 274.805 274.805 1.929 2.000 0.965 0.9545
38.85 274.842 274.842 2.762 2.950 0.936 0.9179
40.00 274.882 276.000 0.356 1.563 0.228
42.00 274.881 276.000
4400 274,915 276.000
[ An2*= | 38934 |
Therefore,
Discharge, Q = 107.974 cumecs
HFL (Without Afflux) = 275.760 m V
Average Depth, d = 1.045 m
Lowest Bed level = 274.401 m
Area before constriction
Ant = 44 872 sgm
Average velocity prior to constriction
Vn1 = Q/An1
= 2.406 m/s
Area after constriction(excluding piers)
An2* = 38.934
Area after constriction
Anz2 An2* - no's of piers * average width of piers * average depth (d)

mn

Average Velocity after constriction

Vn2

34.753

Q/AN2
3.107

Afflux due to constriction (By Molesworth Formula)

h

i

[(Vn172)/17.88+0.015] [ (An1/An2)"2-1]

0.226

sgm

m/s

m



(D) Recommendation
Design Discharge, Q
Design Affluxed HFL
Average Velocity, Vn2

Check
Formation Level
Slab Thickness
Sofit level
Available vertical clearance
Required verlical clearance
Adequacy

mun un mnunn

107.974
275.986
3.107

276.768
1
275.768
-0.22
0.77
Not Adequate

cumecs

m/sec

3333



(F) CALCULATION OF SCOUR DEPTH

Chainage (km) 0.000
Str No.
HFL (m) 275.760
Q (cumecs) 107.974
Silt Factor (K or f) 0.900
#REF! #REF!
Effective Linear Waterway Provided (Le ) (m) 36.120
Lacey's Wetted perimeter , P,, = 1.811 xC xV(Q)(m) #REF!
Factor for increase in depth of scour,y 2.000
Normal Scour Depth(m),Dn=0.473*(Qy/f)"" #REF!
Constricted Scour Depth(m),Dc=1.338*(q/ /)" #REF!
Lowest Bed level(m) 274.401

RECOMMENDATIONS
Final Recommended Scour depth below HFL, D
Maximum Scour depth below HFL, Dmax
Maximum scour depth level

1

(C1.4.6.6)
(C1.4.6.3)
(C1.4.6.4)

#REF!
#REF!
#REF!

m
m
m

sy
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Existing Bridge No — 263
Location — Km 224/9-11

Proposed Bridge No — 35
Location — CH: 32467.577

(Hydrology Details)
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(A)

Br No. 263
Nala/River Crossing Chautang Nala

Proposed Chainage Indian railways:224/10-12 RITES Chainage:32/467.577
Type of STR
Skew Angle 0 Degree
FLOOD ESTIMATION
By Slope Area Method
HFL(by local enquiry) = 277.120 m
L_Slope of Chautang Nala y =-0.0012x + 273.64
274 <
E
< 273
>
a
4
g -]
8
9 272 -
k=]
@
@
271 \ ‘ T T T T ‘ ‘ ‘ ‘
0 100 200 300 400 500 600 700 800 900 1000

Reduced Distance (m)

—o— Series!  ==| inear (Series1)

0.0012
0.025  (in main channel)
= 0.03 (in flood plains)

H

Average Bed Slope of River, S
Manning's Coefficient,n

At Bridge Site

Cross Section At Bridge Site

277.5
277.0
276.5 1
276.0 1
= 275.5 1
=~ 275.0 1
s 274.5 1
= 274.0
273.5 1
273.0 1

I e e T
0.0 10.0 200 30,0 40.0 500 60.0

R.D (m)

Original X-Section

Modified X-Section HFL




o

Lo RL of
Distance Exg;tlng Modified GL HFL a p r=alp q

0.00 275.928 275.928 277.120 - - - -
2.00 275.929 275.929 2.383 2.000 1.192 3.7114
4.00 275.943 275.943 2.368 2.000 1.184 3.6722
6.00 275.956 275.956 2.341 2.000 1.171 3.6035
8.00 275.969 275.969 2.315 2.000 1.157 3.6352
10.00 275.988 275.988 2.282 2.000 1.141 3.4531
12.00 276.029 276.029 2.223 2.000 1.111 3.3042
14.00 276.069 276.069 2.142 2.000 1.071 3.1063
16.00 276.110 276.110 2.061 2.000 1.030 2.9129
18.00 275.349 275.349 2.781 2.140 1.300 4.5888
20.00 273.396 273.396 5,495 2.796 1.965 11.9463
22.00 273.377 273.377 7.467 2.000 3.734 24.9025
24.00 273.358 273.358 7.506 2.000 3.753| 25.1157
26.00 273.338 273.338 7.544 2.000 3.772 25.3302
28.00 273.319 273.319 7.582 2.000 3.791 25.5449
30.00 273.300 273.300 7.621 2.000 3.810 25.7603
32.00 275.716 275.716 5224 3.137 1.665 10.1696
34.00 276.329 276.329 2.195 2.092 1.049 3.1395
36.00 276.428 276.428 1.482 2.002 0.740 1.6809
38.00 276.479 276.479 1.333 2.001 0.666 1.4090
40.00 276.342 276.342 1.419 2.005 0.708 1.56624
42.00 276.205 276.205 1.693 2.005 0.844 2.0951
4400 276.069 276.069 1.966 2.005 0.981 2.6886
46.00 275.932 275.932 2.239 2.005 1.117 3.3397
48.00 275.959 275.959 2.348 2.000 1.174 3.6215
50.00 276.022 276.022 2.259 2.001 1.129 3.3933
52.00 276.084 276.084 2.134 2.001 1.066 3.0864
54.00 276.147 276.147 2.009 2.001 1.004 2.7912
[ An1= T 90412 | [ Q= T 209.465 |

(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.

Cross Section At Bridge Site
280.0
278.0 —/) [%
E
~ 276.0 -
-1
(14
2740 4
272.0 : . t 1 . ; . : {
0.0 10.0 20.0 30.0 40.0 50.0 60.0
R.D (m)

Modified X-Secticn

Original X-Section HFL




RL of RL of
Distance Exg}_mg Modified GL HFL a p r=a/p depth, d
0.00 275.928 278.000 277.120 - - - -
2.00 275.929 278.000
4.00 275.943 278.000
4.10 275.956 275.956 0.014 2.046 0.007 1.1640
8.00 275.969 275.969 4.513 3.900 1.157 1.1508
10.00 275.988 275.988 2.282 2.000 1.141 1.1316
12.00 276.029 276.029 2.223 2.000 1.111 1.0912
14.00 276.069 276.069 2.142 2.000 1.071 1.0607
16.00 276.110 276.110 2.061 2.000 1.030 1.0102
18.00 275.349 275.349 2.781 2.140 1.300 1.7706
20.00 273.396 | 273.396 5.495 2.796 1.965 3.7242
22.00 273.377 273.377 7.467 2.000 3.734 3.7433
24.00 273.358 | 273.358 7.506 2.000 3.753 3.7625
26.00 273.338 273.338 7.544 2.000 3.772 3.7817
28.00 273.319 | 273.319 7.582 2.000] . 3.791 3.8008
30.00 273.300 273.300 7.621 2.000 3.810 3.8200
32.00 275.716 275.716 5.224 3.137 1.665 1.4037
34.00 276.329 | 276.329 2.195 2.092 1.049 0.7908
36.00 276.428 | 276.428 1.482 2.002 0.740 0.6916
38.00 276.479 | 276.479 1.333 2.001 0.666 0.6414
40.90 276.342 276.342 2.058 2.903 0.709 0.7780
42.00 276.205 278.000
44.00 276.069 278.000
46.00 275.932 278.000
48.00 275.959 278.000
50.00 276.022 278.000
52.00 276.084 278.000
54.00 276.147 278.000
[ An2*= | 71524 |
Therefore,
Discharge, Q = 209.465 cumec

HFL (Without Afflux)

Average Depth, d

Lowest bed level

Area before constriction
An1

m n u

Average velocity prior to constriction

Vn1

277.120 m
1.961 m
273,300 m
90.412 sgm
Q/AN1

2.317 m/s

Area before constriction(excluding piers)

Anz2*

Area after constriction
An2

mn

Average Velocity after constriction

Vn2

71.524 sqm

An2* - no's of piers * average width of piers * average depth (d)

63.678 sqgm
Q/An2
3.289 m/s

Afflux due to constriction (By Molesworth Formula)

h

[(Vn142)/17.88+0.015] [ (An1/An2)A2-1]

0.320 m

-

G037



(D) Recommendation

Design Discharge, Q = 209.465 cumecs
Design Affluxed HFL = 277.120 m
Average Velocity, Vn2 = 3.289 m/sec
Check
Formation Level = 280.85 m
Slab Thickness = 1.8 m
Sofit level = 2791 m
Available vertical clearance = 1.900 m
Required vertical clearance = 1.0 m
Adequacy = Adequate
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(E) CALCULATION OF SCOUR DEPTH
(Ref:IRS Sub-structure & Foundation Code)

RECOMMENDATIONS

Final Recommended Scour depth below HFL, D
Maximum Scour depth below HFL, Dmax
Maximum scour depth level

(C1.4.6.6)
(C1.4.6.3)
(Cl.4.6.4)

Chainage (km) ) railways:224/10-12
Str No.

HFL (m) 277.120

Q (cumecs) 209.465

Silt Factor (K or f) 0.900

Qf=1.3xQ (As per Cl.4.4) 272.304

Effective Linear Waterway Provided (Le ) (m) 36.600
Lacey's Wetted perimeter , P, = 1.811 x C x¥(Qp)(m) 79.792
Factor for increase in depth of scour,y 2.000
Normal Scour Depth(m),Dn=0.473*Q/f)"" 3.175
Constricted Scour Depth(m),Dc=1 .338*(q /)" 5.282

Lowest Bed level(m) 276.164

5282 m
10.563 m
266.557 m
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Existing Bridge No — 268
Location — Km 228/25-29

Proposed Bridge No — 40
Location — CH: 36864.174

(Hydrology Details)
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(A)

Br. No. 268
Nala/River Crossing Saraswati Nala
Proposed Chainage Indian railways:228/25-27 RITES Ch:36/864.174
Type of STR Composite Girder(2 x 24.4)
Skew Angle 0 Degree
FLOOD ESTIMATION
By Slope Area Method
HFL(by local enquiry) = 276.280 m
L_Slope of Saraswati Nala y =-0.0025x + 273.45
276
275 3
E
T 274
-
4 e
=1 273 - =4
=}
8
8 272
k=]
® 271 -
270 T T T : T T !
0 50 100 150 200 250 300 350
Reduced Distance (m)
—+— Series! = | inear (Series1)
Average Bed Slope of River, § = 0.0025
Manning's Coefficient,n = 0.025  (in main channel)
= 0.03 (in flood plains)
At Bridge Site
Cross Section At Bridge Site
276.5
276.0 -
275.5 A
E 275.0 1
~1 2745 -
14
274.0 - /\/
273.5 -
273.0 = : + ; S o ——
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
R.D (m)
Original X-Section Modified X-Section HFL

0040



RE gt RL of
Distance Exg:ﬂmg Modified GL HFL a p r=a/p q
0.00 274.091 274.091 276.280 - . - 0
2.00 273.890 273.890 4.580 2.010 2.278| 15.8600
4.00 273.689 273.689 4.981 2.010 2.478 18.2456
6.00 273.488 273.488 5.383 2.010 2.678| 20.7630
8.00 273.287 273.287 5.785 2.010 2.878[ 23.4090
10.00 273.288 273.288 5.985 2.000 2.993| 24.8575
12.00 273.288 273.288 5.984 2.000 2.992| 24.8482
14.00 273.289 273.289 5.982 2.000 2.991| 24.8388
16.00 273.200 273.290 5.981 2.000 2.991| 24.8295
18.00 273.291 273.291 5.980 2.000 2.990| 24.8201
20.00 273.291 273.291 5.978 2.000 2989 24.8108
22.00 273.292 273.292 5.977 2.000 2.988| 24.8015
24.00 273.293 273.293 5.976 2.000 2.988| 24.7921
26.00 273.293 | 273.293 59074 2.000 2.987| 247828
28.00 273294 | 273.294 5.973 2.000 2.986[ 247735
30.00 273.295 | 273.295 5.972 2.000 2.986)| 24.7641
32.00 273.295 | 273.295 5.970 2.000 2.985| 24.7548
34.00 273.318 273.318 5.947 2.000 2.973| 24.5947
36.00 273.341 273.341 5.902 2.000 2.951 24.2826
38.00 273.364 273.364 5.856 2.000 2.928| 23.9677
40.00 273.387 | 273.387 5.810 2.000 2.905| 23.6546
42.00 273.410 273.410 5.764 2.000 2.882| 23.3431
44.00 273.433 273.433 5.718 2.000 2.859] 23.0333
46.00 273.456 273.456 5.672 2.000 2.836| 227251
48.00 273.464 273.464 5.641 2.000 2.820[ 225205
50.00 273.469 273.469 5.627 2.000 2.814| 22.4302
52.00 273.984 273.984 5.106 2.065 2472 18.6733
54.00 273.789 273.789 4.787 2.010 2.382[ 17.0757
56.00 273.987 273.987 4.784 2.010 2.380| 17.0581
58.00 274.186 274.186 4.386 2.010 2.182 14.7604
60.00 274.385 274.385 3.989 2.010 1.985| 12.5994
| Ani= [ 167.449 | [ o= ] e66.668 |
(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.
Cross Section At Bridge Site
2780 T—

. 276.0

E

ut

& 5740 -

272.0 +— | ———— ey + s
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
R.D (m)
Qriginal X-Section Modified X-Section HFL

R [T




. Bl RL of
Distance Exg:_mg Modified GL HFL a p r=a/p depth, d
0.00 274.091 276.000 276.280 - - - 2
2.00 273.890 276.000 0.560 2.000 0.280 0.2800
4.00 273.689 276.000 0.560 2.000 0.280 0.2800
4.10 273.488 273.488 0.154 2.514 0.061 2.7920
8.00 273.287 273.287 11.281 3.905 2.889 2.9929
10.00 273.288 273,288 5.985 2.000 2.993 2.9922
12.00 273.288 273.288 5.984 2.000 2.992 2.9915
14.00 273.289 273.289 5,982 2.000 2.991 2.9908
16.00 273.290 273.290 5.981 2.000 2.991 2.9902
18.00 273.291 273.291 5.980 2.000 2.990 2.9895
20.00 273.291 273.291 5978 2.000 2.989 2.9888
22.00 273.292 273.292 5977 2.000 2.988 2.9881
24.00 273.293 273.293 5.976 2.000 2.988 2.9875
26.00 273.293 273.293 5.974 2.000 2.987 2.9868
28.00 273.294 273.294 5973 2.000 2.986 2.9861
30.00 273.295 273.295 5972 2.000 2.986 2.9854
32.00 273.295 273.295 5.970 2.000 2.985 2.9848
34.00 273.318 273.318 5.947 2.000 2.973 2.9624
36.00 273,341 273.341 5.902 2.000 2.951 2.9394
38.00 273.364 273.364 5.856 2.000 2.928 2.9164
40.00 273.387 273.387 5.810 2.000 2.905 2.8933
42.00 273.410 273.410 5.764 2.000 2.882 2.8703
44.00 273.433 273.433 5718 2.000 2.859 2.8473
46.00 273.456 273.456 5.672 2.000 2.836 2.8243
48.00 273.464 273.464 5.641 2.000 2.820 2.87165
50.00 273.469 273.469 5.627 2.000 2.814 2.8107
53.90 273.984 273.984 9.957 3.934 2.531 2.2956
54.00 273.789 276.000 0.129 2.018 0.064 0.2800
56.00 273.987 276.000 0.560 2.000 0.280 0.2800
58.00 274.186 276.000 0.560 2.000 0.280 0.2800
60.00 274.385 276.000 0.560 2.000 0.280 0.2800
[ An2r= [ 147.987 |

Therefore,

Discharge, Q = 666.668 cumec

HFL (Without Afflux) = 276.280 m

Average Depth, d = 2.383 m

Lowest bed level = 273.287 m

Area before constriction
An1

Average velocity prior to constriction

Vn1

167.449 sgm

Q/ANT
3.981 m/s

Area before constriction(excluding piers)

An2*

Area after constriction
An2

Average Velocity after constriction

Vn2

147.987 sqm
An2* - no's of piers * average width of piers * average depth (d)
143.220 sqm

Q/ANn2
4.655 m/s

Afflux due to constriction (By Molesworth Formula)

h

[(Vn1#2)/17.88+0.015] [ (An1/An2)*2-1]
0.331 m

TN

id



(D) Recommendation

Design Discharge, Q = 541.000 cumecs
Design Affluxed HFL 276.280 m
Average Velocity, Vn2 = 4.655 misec
Check
Formation Level 280.48 m
Slab Thickness = 26 m
Sofit level = 277.9 m
Auvailable vertical clearance = 1.420 m
Required vertical clearance = 1.2 m
Adequacy = Adequate
Required Freeboard = 1.000 m
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(E) CALCULATION OF SCOUR DEPTH

(Ref:IRS Sub-structure & Foundation Code)

Chainage (km)

railways:228/25-27

Str No.
HFL (m) 276.280
Q (cumecs) 541.000
Silt Factor (K4 or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 703.300
Effective Linear Waterway Provided ( Le ) (m) 48.800
Lacey's Wetted perimeter , P, = 1.811 xC xV(Qp)(m) 128.233
Factor for increase in depth of scoury 2.000
Normal Scour Depth(m),Dn=0.473%(Q,/f)"* 4.357
Constricted Scour Depth(m),Dc=1.338*(q/*/)"" 8.207
Lowest Bed level(m) 273.287

RECOMMENDATIONS
Final Recommended Scour depth below HFL, D
Maximum Scour depth below HFL, Dmax
Maximum scour depth level

(Cl.4.6.6)
(C1.4.6.3)
(Cl.4.6.4)

4860 m
9720 m
266.560 m
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(A)

Br. No. 268

Nala/River Crossing Saraswati Nala

Proposed Chainage Indian railways:228/25-27 RITES Ch:36/864.174
Type of STR Composite Girder(2 x 24.4)

Skew Angle 0 Degree

FLOOD ESTIMATION

By Slope Area Method

HFL{by local enquiry)

276.280 m

]

276
275 I
274 -

273 4

L_Slope of Saraswati Nala y =-0.0025x + 273.45

L 2

272 4

Reduced Level (m)

271

270 T

100 150 200 250 300
Reduced Distance (m)

—— Series] e=|inear (Series1)

350

Average Bed Slope of River, S
Manning's Coefficient,n

At Bridge Site

0.0025
= 0.0256  (in main channel)
0.03 (in flood plains)

276.5

Cross Section At Bridge Site

276.0 1
2755 |
E 2750 A
I 2745 |
o
2740
2735 A

R o

273.0

0.0 10.0

20.0 30.0 40.0 50.0 60.0
R.D (m)

Original X-Section

Modified X-Section

HFL {

70.0




(C) Afflux Calculation

Determination of Obstructed Area At Bridge Site.

el e RL of
Distance EXI(S;EHQ Modified GL HFL a p r=a/p q
0.00 274.091 274.091 276.280 e = 3 £
2.00 273.890 273.890 4.580 2.010 2.278 15.8600
4.00 273.689 273.689 4.981 2.010 2.478| 18.2456
6.00 273.488 273.488 5.383 2.010 2.678| 20.7630
8.00 273.287 273.287 5.785 2.010 2.878| 23.40890
10.00 273.288 273.288 5.985 2.000 2.993| 24.8575
12.00 273.288 273.288 5.884 2.000 2.992| 248482
14.00 273.289 273.289 5.982 2.000 2.991 24,8388
16.00 273.290 273.290 5.981 2.000 2.991| 24.8295
18.00 273.291 273.291 5.980 2.000 2.990| 24.8201
20.00 273.291 273.291 5.978 2.000 2.989] 248108
22.00 273.292 273.292 5.977 2.000 2.988| 24.8015
24.00 273.293 273.293 5.976 2.000 2.988| 247921
26.00 273.293 273.293 5.974 2.000 2.987] 247828
28.00 273.294 273.294 5.973 2.000 2.986| 247735
30.00 273.295 273.295 5.972 2.000 2.986| 24.7641
32.00 273.295 273.285 5.970 2.000 2.985| 24.7548
34.00 273.318 273.318 5.947 2.000 2.973] 24.5947
36.00 273.341 273.341 5.902 2.000 2.951 24.2826
38.00 273.364 273.364 5.856 2.000 2.928| 23.9677
40.00 273.387 273.387 5.810 2.000 2.905| 23.6546
42.00 273.410 273.410 5.764 2.000 2.882| 23.3431
44.00 273.433 273.433 5.718 2.000 2.859| 23.0333
46.00 273.456 273.456 5.672 2.000 2.836] 22.7251
48.00 273.464 273.464 5.641 2.000 2.820] 22.5205
50.00 273.469 273.469 5.627 2.000 2.814| 22.4302
52.00 273.984 273.984 5.106 2.065 2.472| 18.6733
54.00 273.789 273.789 4.787 2.010 2.382 17.0757
56.00 273.987 273.987 4,784 2.010 2.380| 17.0561
58.00 274.186 274,186 4.386 2.010 2.182| 14.7604
60.00 274.385 274.385 3.989 2.010 1.985] 12.5994
[ An1l= [ 167.449 | Q= [ 666.668 |

278.0

Cross Section At Bridge Site

276.0 1

R.L (m)

274.0 1

272.0
0.0

10.0

200 300 400
R.D (m)

50.0

60.0

70.0

Qriginal X-Section

Modified X-Section

HFL
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RL of RL of
Distance Exg'lt_mg Modified GL HFL a p r=a/p depth, d
0.00 274.091 276.000 276.280 - - - -
2.00 273.890 276.000 0.560 2.000 0.280 0.2800
4.00 273.689 276.000 0.560 2.000 0.280 0.2800
4.10 273.488 273.488 0.154 2.514 0.061 2.7920
8.00 273.287 273.287 11.281 3.905 2.889 2.9929
10.00 273.288 273.288 5.985 2.000 2.993 2.9922
12.00 273.288 273.288 5.984 2.000 2.992 2.9915
14.00 273.289 273.289 5.982 2.000 2.991 2.9908
16.00 273.290 273.290 5.981 2.000 2.991 2.9902
18.00 273.291 273.291 5.980 2.000 2.990 2.9895
20.00 273,291 273.291 5.978 2.000 2.989 2.9888
22.00 273.292 273.292 5.977 2.000 2.988 2.9881
24.00 273.293 273.293 5.976 2.000 2.988 2.9875
26.00 273.293 273.293 5.974 2.000 2.987 2.9868
28.00 273.294 273.294 5.973 2.000 2.986 2.9861
30.00 273.295 273.295 5.972 2.000 2.986 2.9854
32.00 273.295 273.295 5.970 2.000 2.985 2.9848
34.00 273.318 273.318 5.947 2.000 2.973 2.9624
36.00 273.341 273.341 5.902 2.000 2.951 2.9394
38.00 273.364 273.364 5.856 2.000 2.928 2.9164
40.00 273.387 273.387 5.810 2.000 2.905 2.8933
42.00 273.410 273.410 5.764 2.000 2.882 2.8703
44.00 273.433 273.433 5.718 2.000 2.859 2.8473
46.00 273.456 273.456 5.672 2.000 2.836 2.8243
48.00 273.464 273.464 5.641 2.000 2.820 2.8165
50.00 273.469 273.469 5.627 2.000 2.814 2.8107
53.90 273.984 273.984 9.957 3.934 2.531 2.2956
54.00 273.789 276.000 0.129 2.018 0.064 0.2800
56.00 273.987 276.000 0.560 2.000 0.280 0.2800
58.00 274.186 276.000 0.560 2.000 0.280 0.2800
60.00 274.385 276.000 0.560 2.000 0.280 0.2800
[ Anz*= | 147.987 |

Therefore,

Discharge, Q = 666.668 cumec

HFL (Without Afflux) = 276.280 m

Average Depth, d = 2.383 m

Lowest bed level = 273.287 m

Area before constriction

An1 = 167.449 sqm
Average velocity prior to constriction
Vn1 = Q/An1
= 3.981 m/s
Area before constriction(excluding piers)
An2* = 147.987 sgm

Area after constriction

An2

non

Average Velocity after constriction
Vn2

An2* - no's of piers * average width of piers * average depth (d)

143.220

Q/AN2
4655

Afflux due to constriction (By Molesworth Formula)

h

mn n

[(Vn1~2)/17.88+0.015] [ (An1/An2)"2-1]

0.331

sgm

m/s

m



(D) Recommendation

Design Discharge, Q 541.000 cumecs
Design Affluxed HFL = 276.280 m
Average Velocity, Vn2 = 4.655 m/sec
Check
Formation Level 280.48 m
Slab Thickness = 26 m
Sofit level = 2779 m
Available vertical clearance = 1.420 m
Required vertical clearance = 1.2 m
Adequacy = Adequate
Required Freeboard 1.000 m

F=
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(E) CALCULATION OF SCOUR DEPTH
(Ref:IRS Sub-structure & Foundation Code)

Chainage (km)

railways:228/25-27

Str No.
HFL (m) 276.280
Q (cumecs) 541.000
Silt Factor (K¢ or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 703.300
Effective Linear Waterway Provided ( Le ) (m) 48.800
Lacey's Wetted perimeter , P, = 1.811 xC xV(Qg)(m) 128.233
Factor for increase in depth of scoury 2.000
Normal Scour Depth(m),Dn=0.473*Qy/f)"* 4.357
Constricted Scour Depth(m),De=1.338*(q/ /)" 8.207
Lowest Bed level(m) 273.287

RECOMMENDATIONS

Final Recommended Scour depth below HFL, D
Maximum Scour depth below HFL, Dmax
Maximum scour depth level

I

mnn

(C1.4.6.6)
(Cl.4.6.3)

(Cl.4.6.4)

4860 m
9720 m
266.560 m
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Existing Bridge No — 276
Location — Km 235/29-31

Proposed Bridge No — 48
Location — CH: 44086.609

(Hydrology Details)







(A)

(1)

Br No. 276

Nala/River Crossing Drain

Proposed Chainage Indian railways:235/28-30 RITES Ch:44/86.609
Type of STR RCC Box.

Skew Angle 0 Degree

FLOOD ESTIMATION

By Slope AreaMethod

HFL(By local enquiry) = 274.84 m

L_Slope of Nala y = 0.0007x + 272.87

275 4
E
-
g /’_\—'—0\
] M
o
@
Q
=]
=
@
[v'd
271 . ‘ e g o .
0 50 100 150 200 250 300 350 400
Reduced Distance (m)
| —e—sSeriest ——Linear (Seriest)
Average Bed Slope of River, S = 0.0007
Manning's Coefficient,n = 0.025 (in main channel)
= 0.03 (in flood plains)
At Bridge Site
Cross Section At Bridge Site
2750 ————— ity z B
\
2745 -
274.0 -
E .5
= 2735 -
-
® 5730
2725 -
2720 — - . —
0.0 5.0 10.0 15.0 20.0 25.0
= Original X-Secﬁon7 — = 7HF7Li

2

c"\



Rl ol RL of
Distance Exglt_lng Modified GL HFL a p r=alp q
0.00 273.692 273.692 274.840 - - - -
1.00 273.595 273.595 1.197 1.005 1.191 1.4230
2.00 273.498 273.498 1.294 1.005 1.288 1.6209
3.00 273.400 273.400 1.391 1.005 1.385 1.8289
4.00 273.303 273.303 1.488 1.005 1.481 2.0470
5.00 273.206 273.206 1.586 1.005 1.578 2.2747
6.00 273.109 273.109 1.683 1.005 1.675 2.5120
7.00 273.011 273.011 1,780 1.005 1.772 2.7585
8.00 272.914 272.914 1.877 1.005 1.869 3.0142
9.00 272.817 272.817 1.975 1.005 1.965 3.2789
10.00 272.720 272,720 2.072 1.005 2.062 3.5525
11.00 272.622 272.622 2.169 1.005 2.159 3.8347
12.00 272.525 272.525 2.266 1.005 2.256 4.1255
13.00 272.530 272.530 2.313 1.000 2.313 4.2800
14.00 272.535 272.535 2.308 1.000 2.308 4.2652
15.00 272.539 272.539 2.303 1.000 2.303 4.2505
16.00 272.544 272.544 2.298 1.000 2.298 4,2359
17.00 272.549 272.549 2.293 1.000 2.293 4.2212
18.00 272.554 272.554 2.289 1.000 2.289 4.2065
19.00 272.559 272.559 2.284 1.000 2.284 41918
20.00 272.563 272.563 2.279 1.000 2.279 41773
21.00 272.568 272.568 2.274 1.000 2.274 4.1628
22.00 272573 272.573 2.270 1.000 2.270 4.1482
23.00 272.578 272.578 2.265 1.000 2.265 4.1335
[ Ant=" T 45954 | Q= | 7854 |
(C) Afflux Calculation
‘ Determination of Obstructed Area At Bridge Site. -
Cross Section At Bridge Site
2755 — =
2750 ———————————— [~—
274.5 -
E 2740
2735 | |
('4 |
273.0 4 |
2725 | l
272.0 J. L — = 3 - e —
0.0 5.0 10.0 15.0 20,0 25.0

Original X-Section

Modified X-Section




RL of RL of
Distance Exgtng Modified GL HFL a p r=a/p depth, d
0.00 273.692 275.000 274.840 - - - -
1.00 273.595 275.000
2.00 273.498 275.000
3.00 273.400 275.000
4.00 273.303 275.000
5.00 273.206 275.000
5.10 273.109 273.109 0.079 1.894 0.041 1.7315
7.00 273.011 273.011 3.382 1.902 1.778 1.8288
8.00 272.914 272.914 1.877 1.005 1.869 1.9260
9.00 272.817 272.817 1.975 1.005 1.965 2.0233
10.00 272.720 272.720 2.072 1.005 2.062 2.1205
11.00 272.622 272.622 2.169 1.005 2.159 2.2178
12.00 272.525 272.525 2.266 1.005 2.256 2.3150
13.00 272.530 272.530 2.313 1.000 2.313 2.3102
14.00 272.535 272.535 2.308 1.000 2.308 2.3054
15.00 272.539 272.539 2.303 1.000 2.303 2.3007
16.00 272.544 272.544 2.298 1.000 2.298 2.2959
17.00 272.549 272.549 2.293 1.000 2.293 2.2911
18.00 272.554 272.554 2.289 1.000 2.289 2.2863
19.00 272.559 272.558 2.284 1.000 2.284 2.2815
20.90 272.563 272.563 4.330 1.800 2.279 2.2768
21.00 272.568 275.000 0.106 2.439 0.043
22.00 272.573 275.000
23.00 272.578 275.000
An2*= | 34.344 |
Therefore,
Discharge, Q = 78.54 cumec
HFL (Without Afflux) = 274.840 m
Average Depth, d = 2.167 m
Lowest Bed level = 272525 m
Area before constriction
An1 = 45,954 sgm
Average velocity prior to constriction
Vn1i = Q/An1
= 1.709 m/s
Area after constriction(excluding piers)
Anz* = 34.344
Area after constriction
An2 = An2* - no's of piers * average width of piers * average depth (d)
= 31.960 sgm
Average Velocity after constriction
Vn2 = Q/AN2
= 2.458 m/s

Afflux due to constriction (By Molesworth Formula)
[(Vn172)/17.88+0.015] [ (An1/An2)"2-1]

h

0.180

m
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(D) Recommendation

Design Discharge, Q 78.544 cumecs
Design Affluxed HFL = 274.840 m
Average Velocity, Vn2 = 2.458 mfsec
Check
Formation Level = 275.84 m
Slab Thickness = 0.75 m
Sofit level = 275.09 m
Available vertical clearance = 0.250 m
Required vertical clearance = - m
Adequacy = Adequate

- O Bt o,
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(E) CALCULATION OF SCOUR DEPTH

Chainage (km) railways:235/28-30
Str No.
HFL (m) 274.840
Q (cumecs) 78.544
Silt Factor (K¢ or f) 0.900

Qf=1.3xQ (As per Cl.4.4) 102.107

Effective Linear Waterway Provided { Le ) (m) 15.000

Lacey's Wetted perimeter , P,,=1.811 xC xV(Qg)(m) 48.860
Factor for increase in depth of scour,y 2.000 (ClL4.6.6)
Normal Scour Depth(m),Dn=0.473*Q/f)""® 2.290 (CL.4.6.3)
Constricted Scour Depth(m),Dc=1.338*(q//f) " 4.978 (C1.4.6.4)

Lowest Bed level(m) 273.213

RECOMMENDATIONS
Final Recommended Scour depth below HFL, D

= 4978 m
Maximum Scour depth below HFL, Dmax = 9955 m
Maximum scour depth level = 264.885 m
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Existing Bridge No — 279
Location — Km 238/15-17

Proposed Bridge No — 51
Location — CH: 46669.462

(Hydrology Details)







(A)

(1)

Br. No.

Nala/River Crossing
Proposed Chainage
Type of STR

Skew Angle

FLOOD ESTIMATION

By Slope Area Method
HFL(By local enquiry)

279
Drain
Indian railways: 238/15-17 RITES Ch:46/669.462

0 Degree

273.793 m

L_Slope of Nala y =-0.0016x + 272.15

273 1
E
g e
- 272 R ——— T
Q
3
k=1
Q{
[+4
271 T T T T -
0 50 100 150 200 250
Reduced Distance (m)
—+— Series1 = Linear (Series1)
Average Bed Slope of River, S = 0.0016
Manning's Coefficient,n = 0.025  (in main channel)
= 0.03 (in flood plains)
At Bridge Site
Cross Section At Bridge Site
274.0
2735 4
F2780 1
|
o 2725
272.0 -—______a_“_\’/—
2715 - e
0.0 0.5 1.0 15 2.0 25 3.0 35 40 4.5 5.0
L Original X-Section Modified X-Section HFL ’
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Rl of RL of
Distance Exgtng Modified GL HFL a p r=alp q
0.00 272.000 272.000 273.793 - - - -
0.50 271.952 271.952 0.909 0.502 1.809 2.1580
1.00 271.903 271.803 0.933 0.502 1.857 2.2548
1.50 271.855 271.855 0.957 0.502 1.905 2.35633
2.00 271.806 271.806 0.981 0.502 1.953 2.4534
2.50 271.757 271.757 1.006 0.502 2.002 2.5556
3.00 271.729 271.729 1.025 0.501 2.047 2.6433
3.50 271.820 271.820 1.009 0.508 1.986 2.5507
4.00 271.911 271.911 0.964 0.508 1.896 2.3618
450 272.002 272.002 0.918 0.508 1.806 2.1788
[ Aant= [ 8701 | Q= | 2151 |
(C) Afflux Calculation
Determination of Obstructed Area At Bridge Site.
— Cross Section At Bridge Site
274.0 - Y.
273.5 -
5273.0 E
-
X o725 |
272.0 -
2718 e - - . -
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0 45 5.0
L Original X-Section Modified X-Section HFL
il i
- —  QGuv




. S RL of
Distance Elet-lng Modified GL HFL a p r=a/p depth, d
0.00 272.000 274.000 273.793 - - - -
0.50 271.952 271.952 0.409 2.109 0.194 1.8414
1.00 271.903 271.903 0.933 0.502 1.857 1.8899
1.50 271.855 271.855 0.957 0.502 1.905 1.9383
2.00 271.806 271.806 0.981 0.502 1.953 1.9868
2.50 271.757 271.757 1.006 0.502 2.002 2.0358
3.00 271.729 271.729 1.025 0.501 2.047 2.0638
3.50 271.820 271.820 1.009 0.508 1.986 1.9727
4.00 271.911 271.911 0.964 0.508 1.896 1.8817
4.50 272.002 274.000 0.419 2.148 0.195
[ An2="T 7702 ]
Therefore,
Discharge, Q = 21.51 cumec
HFL (Without Afflux) = 273.793 m
Average Depth, d = 1.951 m
Lowest Bed level = 271.729 m
Area before constriction
An1 = 8.701 sgm
Average velocity prior to constriction
vn1 = Q/Ant
= 2.472 m/s
Area after constriction(excluding piers)
An2* = 7.702
Area after constriction
An2 AnZ* - no's of piers * average width of piers * average depth (d)

Average Velocity after constriction

Vn2

Afflux due to constriction (By Moleswol

7.702

Q/An2
2.793

sqm

mls

rth Formula)
h = [(Vn172)/17.88+0.015] [ (An1/An2)"2-1]
= 0.099 m
(D) Recommendation
Design Discharge, Q = 21.510 cumecs
Design Affluxed HFL = 273.892 m
Average Velocity, Vn2 = 2.793 m/sec
Check
Formation Level = 274.093 m
Slab Thickness = 0.55 m
Sofit level = 273.543 m
Proposed vertical clearance = -0.349 m
Required vertical clearance = 0.60 m
Adequacy Not Adequate

AL [t



(E) CALCULATION OF SCOUR DEPTH

Chainage (km) railways: 238/15-17
Str No.
HFL (m) 273.793
Q (cumecs) 21.510
Silt Factor (K¢ or f) 0.900
Qf=1.3xQ (As per Cl.4.4) 27.963
Effective Linear Waterway Provided ( Le ) (m) 3.000
Lacey's Wetted perimeter , P,, = 1.811 x C x¥(Q)(m) 25.569
Factor for increase in depth of scoury 2.000 (Cl.4.6.6)
Normal Scour Depth(m),Dn=0.473*Q¢f) ' 1.487 (Cl.4.6.3)
Constricted Scour Depth(m),Dc=1.338*(q/ /)" 6.138 (Cl.4.6.4)
Lowest Bed level(m) 271.72921
RECOMMENDATIONS
Final Recommended Scour depth below HFL, D = 6.138 m
Maximum Scour depth below HFL, Dmax = 12276 m
Maximum scour depth level = 261517 m



Existing Bridge No — 287
Location — KM 248/15-17

Proposed B'r-idge No — 001
Location — CH: 56653

(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 :

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

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

(i) Q50=0.278XCXIXA

H1

H2

287

Local Stream

Upper Indo- Ganga Plains 1 (g)

53B/15

1:50,000
248/15-17
30°15'46"
76"56'15"

—_——e—

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

C = Runoff Coefficient

0.146 Sq Km

0.451 Km

27270 m

27250 m

0.20 m

272.50 m

| = 50 Years Rainfall Intensity ( mm / Hr ) lasting for t¢ 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 ( Khosla ), 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 0.9
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 05
6 Loam, Lightly cultivated or covered 0.4
7 Loam, largely cultivated 0.3
8 Sandy Soil, Light growth 0.2
9 Sandy Soil, covered, heavy brush 0.1

In present case, Runoff Coefficient, c

04

]

1]
R
“
2.
r;::)



( iii ) Calculation of Intensity of Rainfall, I :

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

te = [L’I H] 0,345
= 0.764 Hr
= 45.853 Mins
(a) t. h Ratio = 0.29 ( from Fig. 4 of RBF - 16)
(b) 1 h Ratio = 0.34. ( from Fig. 4 of RBF - 16)
(c) Cbefﬁcient. K = t; h Ratio
1 h Ratio
= 0.860
(d}
(i) Rso(24) = 24.00 cm
;il) Rso (1) ' = 0.34xRg(24) [asper Clause:g.t:i, RBF - 186, for River Sub-Zone : 1 (e)]
] 8.16 cm
(i) Rsp (t:) = KXRs(1)
# 7.01 cm
= . 70.15 mm
{iv) Rainfall Intensity, 1 = Rso (L)
' t
= 91.79 mm [ Hr

(iv) Design Flood Discharge :

Qsq = 0.278xCxIxA

Qso = 1.487 Cumecs



2 Discharge by Rational Formula ( IRC approach ) :

Catchment Area, A
Length of path from Toposheet,

Difference in Levels from Toposheet, H

Maximum Rainfall, F

Duration of Storm, T

One Hour Rainfall,

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

Critical Rainfall Intensity,

= 0.146 Sq. Km
= 0.451 Km
= 0.20m

LE(FIT)X(T+1)/(1+1)
t.=(0.87 xL*/H)
le=lx[2/(1+t)] =

Discharge, Q=0.028xPxfxAxl,

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

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

Q = Maximum Discharge

3 Discharge by Dicken's Formula :
Q =

where, Q =

Hence, - Q =

4 Design D_ischarge z

ends on area

14.57 Hectares
14.688 cm / Hr
2.277 Cumecs

Cxm¥

the peak run-off in Cumecs

the catchment area in Sq Km

11 - 14, where the annual rainfall is 6 - 120 cm

14 - 19 in Madhya Pradesh
22 in Western Ghats

16 ( adopted in present case )

0.146 Sq Km

3.773 Cumecs

14.57 Hectares

240.00 mm

24 Hrs
125.00 mm/ Hr

0.70 Hrs
146.88 mm/Hr

(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 )
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

1.487 Cumecs
2.277 Cumecs
3.773 Cumecs

3.773 Cumecs
2.277 Cumecs

= 3.415 Cumeécs



6 Linear Waterway :

Average Bed Level = 27250 m
HFL as per site condition & local inquiry = 27342 m
So, Total Depth of Water, H = 092 m

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

Clear Waterway ( provided ), L = 6.00 m
Total Area, A = 5,502 m2
Velocity , v = QlA

= 0.621 misec

6 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 ) 0%

Increased Design Discharge 4.439 Cumecs

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

Mean Depth of Scour, dim =134 x (Dp2 /Ky )™
D, = Design discharge per metre width 074 Cumecs/m
Kyt = Silt factor 1.00
dam= 110 m

Maximum Scour Depth ( as per Clause 4.6.8, IRS Coade of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend) = 1.5 x dypy

So, Maximum Scour Dépth = 1.644 m

7 Maximum Scour Level :

Maximum Scour Level

HFL - Maximum Scour Depth
= 2M.7Tm
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Location — KM

'c Bridge No — 002 |

Location — CH: 59410

~ (Hydrology Details)




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

Name f No. of Proposed Bridge : 289

Name of Nallah/ Stream j River : Local Stream

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

G.T Sheet No : 53B/15

Scale : 1: 50,000

L.ocation : 251/5-7

Latitude : 30%15'ag"

Longitude : 76"54'50"

Catchment Area, A = 14.156 Sg Km

Length of Longest Stream course from source to the

bridge site, - = 8.086 Km
Height of Farthest Point , H1 = : 276.35 m
Height of Point of Interest , H2 = 270.05 m
Height of the Farthest Point above Point of Interest along - E
: H = 8.30 m
the river, : .
Average Bed Level = 27005 m

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

(i} Qe =0278xCxixA
where , Qg = 50 years Design Flood Discharge { Cumecs )
' G = Runoff Coefficient

1= &0 Years Rainfall intensity { mm / Hr } lasting for t¢ hour duration where {c is the time of concentration

A = Catchment Area {SqKm}

( ii } Runoff Goefficient , € ;

Accaording to Report of the Committee of Engineers ( Khosla ), Annexure -5.1.1 { a ), Bridges & Floods Wing Repert Mo. RBF - 16, March - 1990

8. No. Description " G Valye
. i Steep, bara rock, cify pavemenis 0.4
2 Rock, Steep but wooded . 08
3 Plateaus , Lightly covered 07
4 Clavey scils, Stiff & bare 0.6
5 Ciavey soils, Lightly covered [+X-3
<] Loam, Lightly cuitivated or covered 0.4
7 Loam, largely cultivated 0.3 - .
8 Sandy Sail, Light growth 0.2 w =
g Sandy Soil, covered, heavy brush 0.1

In presentcase, Runoff Coefficient, [ = 0.4



{ lii } Calculation of Infensity of Rainfall, | :

Far estimating the time of concentration { ic } a5 per Bhatnagars formula

te

{a}  thRato

{b} 1 h Ratio

{c} Coefficient, K

(d)
{i) Rep{24)

(#) Rso (1]

(i} Reo (L)

( v } Rainfall Intensity,

{ iv } Design Flood Discharge ;

Qs

Q5{]‘

13

{LafH} 0.348%

3.436 Hr

| 206.140 Mins

0.54 {from Fig. 4 of RBF - 16}
0.34 ( from Fig. 4 of RBF - 18}
i, h Ratio
1 h Ratio
1.574
2490 om

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

Bi6 em
KxRs (1)
12.84 cm
128.40 mm
= Rep (£}
t.
=, 37.37 mmIHr_ :
0278 xCxixA

58.996 Cumecs

pecp



2 Discharge by Rationat Formula { IRC appreach }:

Catchment Area, A
Length of path from Topusheet,

Difference in Levels from Toposheet, H

Maximum Rainfall, F

Duratien of Sterm, T

Qne Hour Rainfall, )

Time of Concentration { IRG - 3P : 13 - 1998, Clause 1 4.7 )
Critical Rainfail Infensity,

Discharge,

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

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

A= Catchment Area in Hectares
le = Criticai [ntensity of Rainfali

Q = Maximum Discharge

3 Discharge by Dicken's Formula :

Q =

where, Q =

Hence, ] =

4 BDesign Bischarge :

(As periRC - 8P 13 - 1988, Clause - 7.1 & Clause - 4.2 énd 4.3 of LR.S:

Bridges } :

Discharge by Rational Formula ( RBF - 16 Report)
Discharge by Raticnai Farmula ( IRC approach )

Discharge by Dicker's Formula
Maximum Discharge
Next Maximum Discharge

The difference is within 0% of the naxt maximum discharge

Hence, Design Discharge adopted Q

14,196 8q. Km

8.G86 Km
8.30m

L=(F/T)x{T+1)/{1+1)

QA=0028xPxfxAxk

CXMM‘

to = (0.87 x L3/ 1) 0¥
mlX[2/(1+4)]

0.400
0.98
1419.59 Hectares
5.2585 cm/ Hr
81.882 Cumecs

the peak run-off in Cumegs

the catchment area in $q Km

11 - 14, whare the annual rainfall is 50 - 120 em

14 - 18 in Madhya Pradesh

- 22 in Western Ghats

16

{adopted in present case )

117.015 Cumecs

58.866 Cumecs
81.882 Cumecs
117.015 Cumecs

117.015 Cumecs
81.882 Cumecs

F17.015 Cumees

' 4419.59 Hectares

240.00 mm

24 Hrs
125.00 mm / Hr

3.76 Hrs
52.55 mm/Hr

Code of Practices for the Design of Substructure & Foundation of




U]
{i

Linear Waterway :

Average Bed Levsl = 27005 m
HFL as per site condition & local inquiry = 27255 m
So, Total Depth of Water, H = 250 m

Provide 5 spans of 6.1 m at proposed bridge site.

Clear Waterway ( provided }, L = 30.50 m
Total Area, A B 78.250 m2
Velocity v = QA

' = 1.535 misec

Vertical Clearance :

Design Discharge Q = 117.015 Cumacs
Vertical Clearance as per IRC 5 - 1998 (I 106.2.1 ’ = 0.800 m
Vertical Clearance as per Railway Qode for sub-siructure Cl. 4.8 ' = 0.792 m
So, Vertical CEeérance adopted . = V 0.900 m
Minimum Soffit Level = HFL + Vertical Clearance

' = 273.452 m

Scour Depth :

Increase in Design Discﬁarge (as per IRC : 78 - 2000, Clause : 703.1.1 & Clause ; 4.4, IRS
Code of Praciices for Design of Substruciure & Foundation of Bridges }

increased [esign Discharge . - 152.120 C‘umecs

30%

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

Mean Depth of Scour, Oy = 1.34% ED. 2 I YR
Dy = Desigﬁ discharge per metre width 4.89 Cumecs/m
Kgr = Silt factor 1.00
o = 391 m

Maximum Scour Depth ( as per Clause 4.8.6, I1RS Coede of Practices for Design of Subsiructure & Foundation of Bridges. }
{For moderate bend) = 1.5 % Oy

So, KMaximum Scour Depth = 5867 m

Maximum Scour Level :

Maximurm Scour Level HFL - Maximum Scour Depth

= 266.68 m
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- Existing Bridge No — 290
Location — KM 253/ 1-3

etails)

~ (Hydrology D



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

Name / Mo, of Proposed Bridgs : 290

Name of Nallah / Stream / River : Locai Stream

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

G.T Sheet No : 53B/15

Scale : 1: 50,000

Location : 253/1-3

Latitude : 30%7'13"

Longitude : 76°53'54"

Catchment Area, A = 5517 8qKm

Length of Longest Stream course from source to the

i)ridgg site, L = 7.930 Km
Height of Farthest Point, H1 = 279.85 m
Height of Point of Interest , H2 = 268.75 m
Height of the Farthest Point above Paint of interest along -

. H = 1010 m
the river,
Average Bed Level : = 269756 m

41 Discharge by Rational Formula { Bridoes & Fload Wing Report No. RBF - 16 i

{i}) Qg = 0.278xCxixA
whera | Q5 = 50 years Design Flocd Discharge { Cumecs
C = Runoff Coefficient

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

A = Catchment Area { Sg Km }

{ ii } Runoff Coefficient , C :

According o Report of the Committee of Engineers { Khosla ), Annexurs - 5.1,1 ( a ), Bridges & Floods Wing Report Mo, RBF - 18, March - 1990

5. No. Drescription "G " Value

1 Steep, bare rack, city pavements ' 0.8

2 Rock, Steep but wooded 0.8

3 Piateaus , Lightly covered 0.7

4 Clavey saolls, Stiff & bare 08

5 Clavey soils, Lightly covered . 0.5

& LLoam, Lightly cultivated or coverad 0.4 - @ f ? s}
7 Loamn, largely cultivated : 0.3 WoE
B Sandy Soll, Light growth 02 T

9 Sandy Soil, covered, heavy brush 0.4

in prasent case, Runcff Coefficient, o = 5.4



{ ifi } Caleulation of intensity of Rainfall, | :

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

tc = { LJ H I 6345
= 3.839 Hr
= 230.361 Mins
{a} t; 1 Ratio = 0.54 { from Fig. 4 of RBF - 18}
[§:3 1 h Ratio = 0,34 { from Fig. 4 of RBF - 16}
{c} Coefficient K = t. h Ratio
" ihRato
= 1.588
(dj
(i) Rep(24) = 24.00 cm
{fE} Ree (1} = ﬂ.34x350{24} [as per Clause : 2.1.3, SBF‘-’JG, for River Sub -Zone : 1 (a)]
= 8.16 cm
{i#) Reo (%) = KxRe(1)
= 12.96 cm
= 129.60 mm
{iv) Rainfall Intensity, ; = Reg (L} ’
' t
= _ 33,76 mm{ Hr )
{ iv } Design Flood Discharge :
Qs = 0.278x CxIx%A
Cso = 20.708 Curnecs

;o | | o007

oy



2 DBischarge by Rational Formula { IRC approach }

"

Catchment Area, A
Length of path from Toposheet,

Difference in Levels from Toposhest, H

Maximum Rairfall, 7

Duration of Storm, T

One Hour Rainfall,

Time of Concentration ( IRC - 8P 13 - 1498, Clause : 4.7 }

Critical Rainfalf Intensity,

= 5517 Sq. Km
x 7.930 Km
= 10.16 m

H]

= (FITYx{(T+14)/{1+1})
t= {087 x L3 H )"
el xf27(1+4,}] =

Discharge, Q=0.028xPxfxAxl,

£ = Coefficient of Runoff ( For clayey soils, #ghily cuifivated or covered )

f= Fraction of maximum poini intensity at centre of storm, deperids on area

A = Caichment Arga in Hectares
I, = Criticat intensity of Rainfaf

Q= Maximurﬁ Discharge

3 Discharge by Dicken's Formula :

Q =

where, &) "=

=
1

Hence, Q =

Design Discharge :

551.89 Hectares
4.758 cm/ Hr
28.818 Cumecs

Cx]m™

the peak run-off in Cumecs

the catchment area in 3g Xm

11 - 14, whers the annual rainfail is 60 - 120 em

14 - 12 in Madhya Pradesh
22 in Western Ghais

18 { adopted in present case )

5.517 SqKm

57.596 Cumecs

0.400

551.69 Heclares

240.00 mm

24 Hrs
125.60 mm / Hr

4,25 Hrs
47.58 mm/ Hr

(AsperiRC- SP: 13 - 1998, Clause - 7.1 & Clause - 4.2 and 4.3 of L. R.S. Code of Practices for the Design of Substructure & Foundation of

Bridges }

Discharge by Rational Formula { RBF - 16 Report )
Discharge by Rationa! Formula { tRC approach )
Digcharge by Dicken's Formula

Maximum Discharge
Next Maximum Discharge

The difference is beyond 50% of the next maximum discharge

Hence, Design Discharge adopted Q

20.708 Cumecs
28.818 Cumecs
57.586 Cumecs

57.596 Cumecs
28.818 Cumecs

= 43.226 Cumecs

§
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(i}
G

" Increase in Design Discharge { as per iRC : 78 - 2009, Clause : 703.1.1 & Clause * 4.4, IRS

Linear Waterway :

Average Bed Level = 26975 m

HFL as per site condition & local inguiry = 27030 m
&

S0, Total Depth of Water, : H = 0.55 m

Provide 1 span of 24.4 m at bridge site location.

Clear Waterway { provided 3, L = 2440 m
Total Area, A = 13,371 m2
Velocity , . Vv = QilA

= 3.233 misec

Vertical Clearance :

Design Discharge Q = 43,226 Cumecs
Verdical Clearance as per IRC 5 - 1588 Cl. 106.2.1 = o 0900 m
Verticai Clearance as per Railway Code for sub-structure G, 4.8 = 0627 m
So, Verticai Clearance adapted - ‘ = . 0.900 m

Minimum Soffit Level

HFL + Vertical Clearance
= 271.200 m

Scoar Depth :

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

Increased Design Discharge . i : ‘ - 56,194 Cumecs

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

Mean Deptnof Scour, - Gum = 1.34 X { D2/ Ky )P
Dy = Design discharge per metre width 230 Cumecs
Ky = Silt factor : 1.00 -
g = ’ 234 m

Maximum Scour Depth { as per Clause 4 6.8, IRS Code of Practices for Design of Substructure & Foundation of Bridges. )
{For moderate bend} = 1.5 X dyy
3o, Maximum Scour Depth = 3.505 m

Maximum Scour Level :

it

Maximum Scour Level HFL - Maximum Scour Depth

= 268.79 m

kol
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Rly Km. 253/1-3, DFCC Chainage 61240

PROPOSED BRIDGE NO. BR. 003 (PRL_290)
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Mamae / No. of Proposed Bridge :

Name of Mallah / Stream / River :

River Sub - Zone :
G.T SheetNo :

Scale ;

lL.ocation :

Latitude :

Longitude :

Catchment Area ,

{.ength of L.ongest 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

Mz

291
Local Stream

Upper Indo- Ganga Plains 1 (g)

53B/15

1: 50,000

253/23-25

apti7zr

76°53'31"
= 19.647 Sg Km
= 19.532 Km
= 283.95 m
= 287.55 m
= 1640 m
= 267.55 m

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

(1)

Qs = 0278 xCxixA

where', Qs = 50 years Design Fiocd Discharge { Cumecs §

C = Runoff Coefficient

1= &0 Years Rainfail Intensity { mm / Hr } lasting for fc hour duration where to is the time of concentration

A = CatchmentArea { SgKm}

{ i } Runoff Coefficient , C :

According to Report of the Committee of Engineers ( Khosla ), Annexure - .11 (a ), Bridges & Floods Wing Report No. RBF - 16, March - 1880

5. No. Description

"G Value

Steep, bare rack, city pavements

0.9

Rock, Steep but wocded

-G.8

Plateaus , Lightly covered”

0.7

Clavay soils, Stiff & bare

08

Clavey soils, Lightly covered

0.5

Loam, Lightly cultivated or covered

G4

Loars, largely cultivaled

0.3 .

¢
L
L -
G §

9]

Sandy Soll, Light growthi

0z o

Wi |~ ofpdb| )N

Sandy Scil, covered, heavy brush

c1

In present case, Renoff Coefficient, c

0.4



{ iif ) Calculation of Intensity of Rainfall, | :

For estimating the time of concentration { {6} as per Bhatnagar's formua ;

‘c =

fa}) . © Ratin =
{b) 1 h Ratio =

{e} Coefficient, K o=

{d)
{1} Rsy(24) =

(i) Ra (1) , .

Sy Ry (L} =

{ iv )} Rainfall Intensity, I

{ iv ) Design Flood Discharge ;

Qs - s

Ii.sfﬂ] 2.345

8.257 Hr

495.397 Mins

0.54 {from Fig. 4 ¢f RBF - 16}
0.34 (from Fig. 4 of RBF - 16 )
. h Ratio
1 I Ratic
1.588
24.00 om

0.34x Qw {24} [asperClause: 2.1.3, RBF - 186, for River Sub-Zone:1(ej]
B8.16 om
KxRg{1}
12.96 cm

128.60 mm

i

R (&)
Tk

= 15,70 mm/ Hr

02780 xIxA

34.292 Cumecs




2 Discharge by Rational Formula { IRC approach }:

Catchment Area, A B 19,647 8q. Kin 1964.66 Hoctares
Length of path from Toposheat, L = 19.532 Km '

Difference in Levels from Toposheet, H = 1640 m

Maximum Rainfall, F ) = _ 240.0C mm
Duration of Storm, T ' = 24 Hrs
One Hour Rainfall, L=(FITIx(T+13/(1+%1) = 125.00 mm/ Hr
Time of Coneentration ( IRC - SP : 13 - 1698, Clause : 4.7) t.={0.87x 171K )" $0.00 His
Criticat Raingail Intensity, Lelx[2/{1+1}) = 22.74 mm/Hr
Discharge, Q=0028xPxExAXI

P = Coefficient of Runoff ( For clayey soils, lightly cuitivated or covered § 0.400

f = Fracticn of maximum paint intensity at centre of storm, depends an area ' 0.98

A = Catchment Area in Hectares 1964.66 Hectares

I, = Gritical Intensity of Rainfall ' ' 2.274 cm fHr

@ = Maximum Discharge 49.029 Cumecs

3 PRischarge by Dicken's Formula :
Q = Cxm™

where, Q = the peak run-off in Cumecs
= the caichment area in Sq Km
C = 11+ 14, where the annual rainfall is 60 - 120 cm
14 - 19 in Madhya Pradesh
22 in Western Ghats

] ' = 16 {adopted in present case )

= 19.647 Sg Km

Hence, Q = 149,308 Cumecs

4 Design Discharge :

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

Discharge by Rational Formida ( RBF - 16 Report) ) 34.292 Cumecs
Discharge by Raficnal Formula { {RC approach ) 49,029 Cumecs
Discharge by Dicken's Formula 148.308 Cumecs
Maximum Discharge 149.309 Cumecs
Next Maximum Discharge 49.028 Cumecs

The difference is beyond 50% of ihe next maximum discharge

Hence, Design Discharge adopted Q @ 73.543 Cumecs

3
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U]
i)

Linear Waterway :

Average Bed Level
HFL as per site condition & local inquiry

3o, Totat Depth of Water,

Provide 1 span of 24.4 m at bridge site location.

Clear Waterway { provided ),

Total Area,

Velocity ,

Vertical Clearance :

Design Discharga

Vertical Clearance as per IRC 5 - 1998 G 106.2,1

= 26755 m
= 270.05 m

= . 250 m

= 2440 m
= 81.000 m2

= Q/A
= 1.208 mvsec .

Q = " 73.543 Cumecs
= 0.800 m

Verdical Clearanca as per Railway Code for sub-séructure Cl. 4.8 = 0695 m

So, Vertical Clearance adopted

Minimum Soffit Level

Seour Depth :

Increase in Design Dsscharge{as per IRG: 78 - 2000, Clause : 703.1.1 & Clause ; 4.4, IRS
Code of Practices for Design of Substructure & Foundation of Bridges )

Increased Design Discharge

4

= : 0.900 m

HFL + Vertical Clearance
10952 m

30%

95.8606 Cumecs

Depth of Scour i accordance with Clause 4.6 of LR.S. Cods of Practices for Design of Substructure & Foundation f Bridges & IRC - 76 - 2000,

Clause ; 793.2 ,

-Mean Depth of Scour,

e = 134 % (D, %/ K, J°

Dy = Design discharge per metre width 3.92 Cumecs/m
Ky = Silt factor 1.06
dem= 333 m

Maximum Seour Depth ( as per Clause 4.6.6, IRS Code of Practices for [xesign of Substructure & Foundation: of Bridges. )

{For moderale bend)

Maximum Scour Level ;

Maxdmum Scour Leval

= e xdy,

So, Maximum Scour Depth = 48998 m

[H

HFL. - Maximum Sceur Depth
265.06.m
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PROPOSED BRIDGE NO. BR. 004 (PRL_291)

Rly Km. 263/23-25, DFCC Chainage 62017
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Hydrological Calculations for Bridge of Dedicated Freight Corridor - Kesri to Sanehwal

Nama / No, of Proposed Bridge :
Mame of Mallah f Stream / River :
River Sub - Zone :

G.T Sheet No :

Scale :

Location

Latitude :

Longitude :
Catchment Arsa,

Length of Longest Stream course from source fo the
hridge site ,

Height of Farthest Point,

Height of Point of Interest ,

Helght of the Farthest Point above Point of Interest along
the river, :

Average Bed Level

H1

H2

292
lL.ocal Stream

Upper Indo- Ganga Plains 1 {8)

53B/15

1: 50,000

254/5-7

30%1738"

78°5316"
= 0.427 SqKm
= 0.748 Km
= 271.70 m
= 270,85 m
= 075 m
= 270.95 m

1 Discharge by Rational Formula { Bridges & Flood Wing Report No. RBE -181):

(i) Qg =0.278xCxixA
where , Qs = 50 years Design Flood Discharge ( Cumecs §
C = Runoff Coefficient

[H

1

A = Catchment Area ( Sg Kim }

{ii } Runoff Coefficient, C ;.

According to Repgort of the Committes of Engineers { Khosla ), Annexure - 5.1.1 ( a ), Bridges & Floods Wing Report No. RBF - 18, March - 1880 -

5. No. Description "¢ " Value
1 Steep, bare rock, city pavemerits 0.9
2 Rock, Steep but wooded 0.8
3 Plateaus , Lightly cavered 0.7
4 Clavey soils, Stff & bare 08
5 Clavey soils, Lightly covered a5
B Loam, Lightly cuitivated or covered 04
7 Loam, largely cultivaied 0.3
8 Sandy Sci, Light growth 0.2
g Sandy Soll, coverad, heavy brush 0.1
In present case, Runoff Coefficient, c ] 0.4 -

i

50 Years Rainfall Intensity ( mm / Hr } fasting for te hour duration where t is the time of concentration

Er
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{ iif ) Calculation of Intensity of Rainfail, | :

For estimating the fime of concentration ( t¢ ) as per Bhatnagar's formuta

t. - [ L3 H] 0.348
= . 0818 Hr
= 49,062 Mins
{a} {; h Ratio = 0.30 { from Fig. 4 of RBF - 18 )
{b) 1 h Ratio = 0.34 ( from Fig. 4 of RBF - 16 )
{¢) Coefficient, K = t. h Ratio
1h Ratia
= 0,889
{d}
(i} Rg(24) = 24.00 cm
- {di} Rsg{1) _ | = 0.34 xRy (24 ) [asper{)lause»:zj.s, RBF - 186, fcrgiverSub—che: 1{e)]
= 8.16 cm
(i) Ry (%) = KaReg(1}
= ) 7.25 cm
= 72,54 mm

{ v § Rainfall Intensity, Ren {1}

&
= 88.71 mml Hr
{ iv } Design Fiood Discharge :
Qg = Q27BxCxlxA

Qs = 4217 Cumecs

e

LR
Bony, f

L



2 Discharge by Rational Formuia { IRC approach } :

Catchment Area, . A = 0.427 Sg. Km 42.74 Heclares
Length of path from Topesheat, L = 0.748 Km

Difference in Levels from Toposhest, H = 075 m

Maximum Rainfail, £ = 240,00 mm
Duration of Storm, T = 24 Hrs
Cne Hour Rainfall, L= (F/Tyx(T+1)}/{1+1) = 125.00 mm/ Hr
Time of Concentration (IRC - SP: 13 - 1988, Clause : 4.7 ) t.= ({087 x L7/ H"M 0.75 Hrs
Criticat Rainfall Intensity, e=hx[2/(1+14}] = 142.28 mm / Hr
Discharge, QA=0028xPxfxAxl,

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

f = Fraction of maximum peint intensity at cenire of storm, depends on area 0.95

A = Catchment Area in Hectares 42.74 Hectares

I = Gritical Intensity of Rainfail 14.228 cm/ Hr

Q = Maximum Discharge 8.471 Cumecs

3 Discharge by Dicken's Formula :

Q = Cxm™

whers, Q = the peak run-off in Cumecs
= the catchment area in 8q Km
c = 11 - 14, where the annual rainfail is 60 - 120 cm
14 - 18 in Madhya Pradesh -
22 in Western Ghats

Cc = 16 (adopted in present case §
= 0.427 Sg Km
Hence, Q = " B.458 Cumecs

_ Design Discharge :

(As perIRC-8P: 13 - 1998, Clause - 718 Clause - 4 2 and 4.3 of |.R.5. Code of Practices for the Design of Substructure & Faundatiorz of
Bridges }

Discharge by Rational Formula ( RBF - 18 Report 4.217 Cumecs
Discharge by Rational Formula { IRC approach } 6.471 Cumecs
Discharge by Dicken's Formuia ) 8.458 Cumecs
Maximurn Discharge 8.458 Cumecs
Next Maximum Discharge 6.471 Cume_cs

The difference is within 50% of the next maximum discharge

Hence, Design Discharge adopted Q = 2.458 Cumecs

g

§
e
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L e
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& Linear Waterway :

Average Bed Level £ 27095 m
HFL as per site condition & local inguiry = 27261 m
So, Total Depth of Water, H = 1686 m

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

Clear Waterway ( provided 3, L = 3.00 m
Total Ares, A = 4,886 m2
Velogity , v = Q/A

= 1.696 misec

& Scour Depth :

Increase in Design Discharge { as per IRC : 78 - 2000, Clause : 703.1.1 & Clause : 4.4, |RS
Code of Practices for Design of Substructure & Foundation of Bridges)

Increased Design Discharge

Depth of Scour in accordance with Clause 4.6 of LR.S. Code af Practices for Désign of Substructure & Foundatics of Bridges & IRG - 78 - 2000,

Clause : 703.2
Mean Depth of Seaur, o =134 x [D, 1K,y
Dy, = Design discharge per metre width - © 3.87 Cumecs/m
Ky = Silt factor “ 1.00
gy = ) 318 m

Maximum Scour Depth { as per Clause 4.6.6, IRS Cade of Practices for Design of Substructure & Foundation of Bridges. }
1.5 x dypy

(For moderate bend)

So, Maximum Scour Depth = 4778 m

7 Maximum Scour Leval :

H]

Maximum Scour Level HFL - Maximum Scour Depth

= 28784 m

30%

10.986 Cumecs
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