
No. RW/BHP/MP/Canal(2)/2024-25
Government of India

Ministry of Road Transport & Highways
(Chief Engineer - Regional Office, Bhopal)

2nd Floor, Nirman Bhawan, Arera Hills, Bhopal-462011
PH: 0755-2551329, 0755-2571467, Email ID: ro.bpl-morth@gov.in

 
Date:05.06.2024

 
Invitation of Public Comments

 
Subject: Proposal for permission of Canal crossing by Narmada Valley

Development Authority (NVDA) Bargi Diversion Projects on NH-943 & NH-39 in the
state of Madhya Pradesh

 
CE(NH), MPPWD, Bhopal vide letter no. N.H/R/Canal Road

crossing/NVDA/2024/276 dated 27.05.2024 forwarded therewith a proposal in this office
for Permission for Canal crossing by Narmada Valley Development Authority (NVDA)
Bargi Diversion Projects on NH-943 & NH-39 in the state of Madhya Pradesh.

 
2.   As per Ministry vide OM No. RW/NH-33044/29/2015/S&R(R) dated 22.11.2016, the
Highways Administrator will make available the proposal seeking permission for utility
laying for public comments for 30 days on ground of public interest.

 
3.   In view of the above the comments of public are invited on captioned proposal and
the same should reach to below mentioned address within 30 days beyond which no
comments will be considered.

The Highways Administration
O/o RO Highways Administration

Ministry of Road Transport & Highways
IInd Floor, Nirman Bhawan, Bhopal-462011.

Email: ro.bpl-morth@gov.in
 

4.   This issues with the approval of Highways Administration-cum Regional Officer,
MoRT&H, Bhopal. (Computer no. – 238179)
 

 
 
 
 

Assistant Executive Engineer
For RO, MoRT&H, Bhopal

Copy to:

1. The Senior Technical Director, NIC, Transport Bhawan, New Delhi-110001 for uploading
on Ministry’s Website.

2. The CE (NH), MPPWD, Bhopal-for information.
3. The EE(NH), MPPWD Division Rewa-for information and requested to furnish the

recommendation in view of Ministry’s circular No. RW/NH-33044/29/2015/S&R (R) dated
22.11.2016 along with verified fees viz. license fee etc. as per circular and their detailed
calculations

RW/BHP/MP/Canal(2)/2024-25 I/4049932/2024



4. The Executive Engineer, Narmada Vikas Sambhag No. 07, Satna - for information with
requested to submit the proposal in view of Ministry’s circular no. RW/NH-
33044/29/2015/S&R (R) dated 22.11.2016 and submit detailed calculation of license fee,
restoration charges etc.

RW/BHP/MP/Canal(2)/2024-25 I/4049932/2024
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Design calculation for NH CROSShIG at RD 81400 Mts

1.1 CanalDatas:

Sub Engineer
N.D. Division No. 7

Satna (M.P.)

Assistant Engineer (F-33..1
N.D. Division No. 7

Satna (M.p.)

Sr.no, DESCRIPTION UNIT PARTICUTARS

1

2

3

4

5

5

7

8

9

10

77

72

13

L4

Discha8e ofcanal
Bed width U/S & D/S

Side Slope lnner

Outer
FullSupply Depth
Veloctty
8ed Slope

Free Eoard

Mannings'N'
c.8.L
FS.L
T.B.L

Bank t€ft / RHrt
Natur€ of C.anal

CUMECS

m

m

m/sec

m

m

m

m

m

4.80

1.5

2

1

1

3.8

1.251

1 ln 5500
1.00

0.018
:t40,145

343.945

344.945

3.5 6.5
Llned

2

m

m

m

m

nos

m

345.795
345.12

7.OO

8.20

3

30.00
30'

4 LANES

2.7

2.2

2.3

2.4
2.5

2.6
2.7

2.4

Formation Level

Ground L€vel

CharSpan

Center to Center Span

No. of Spans

overall wldth of roadway
Angle of Skew

No. of LANES

Mq- @L-



1.2 Calculation tor enldded canaLsection unde1fullgg

Formation level = 345.8 (adopted because of surrouhding conditions of Ground level is

higher than IBt)

fusurhptions :.

Ihickness of Yr€arin8 Coat

Ilickress of slab

Ihidness of Pler cap

0.075 m

0.175 fi
75 +0.02 S mm

215 mm

0.3 m

1.20 m

7.4.r3

As per MoST Putlietton for solid slab

As per E_in_C Pub llo.1 Oaus€ 7.4.16

Top width of Pier

(Pro\rircd )

Ar per E_in_C Pub tlo.1 Oaus€ 7.4.15

Hence of levelof gottom ofslab = 344,945 rn

Level oftop ofpier = 344,645 m

HeightofPierfrom F.S.L = 0.7 m

Helght of pier fiom Cg.L = 4.50 m

width ofpierat f.S.L = 1.20 m

width of pier ar C&L = 1,20 m

oue to construction o, pie6 the water way ofthe canal will be obstructed and the afflux will be

created.

To avokl the afflux the b€d width of the canal b increased keeping the sidc slopes same such

that the water way at brldge site remalns unchanged l.e. water way is not obstructed at brldge

site.

Let enlarB€ ttre canal in bottom and proride th€ pier such that water v,/ay restructed by piers ls

available in rectangular s€ction between pie6.

Area obnructed by pier:-

x 1.2 x 2.0O

2

= 4.10 x 2.q)

= 8.196 m2

Total obstructed area

- 8.1116

= 8.196 m2

weter vra, (Oritlnal) of caoal.

E(4.E+ljox33)x3,8

= 10.5 x 3.8

= 39.9 m'z

yrater way reqd. 5o that the o65tuct',on ls not created

= 39.9 + 8.196

=,18.096 m2 ...-..-......-............-A



Lat B = ,.idth of (anal required so that the water way is not obsuucted,

the enlarged water uJav

= Bx 3-8 + 2 X l- X 3.8 ( 3.8 X 1.s )

2

2r.65= BX

Equating A & B,

3.t

SX 3,t + 2L.66

B

48.()96

5.95664 M

3.8 lx 3.t

76_116B=-
3.8

sey

Keep Enla4ed 8€dwidth of .anal

8y f.eqlnt enla.ged bed$rith of canal 7 m

n/Et!. way {EnlarEed) of 6nal.

= ( 7.d) + 1.S r

= 12.7 x 3.8

- 4t.26 m2

13 Fbdrrd,|€$ani

!,edaal dearance =

m

m

7

7

B.,ttom level of Cab - F.sL

34i1.945 - 343,945

1 m= 1

Lerrel dtllbren.e b€tw€en Bottom of Slah and C8.L

= 344.945 - 3iO.145

= il.t m

lnncrCopeofcanal = 1.5 : 1

Wdth of .anal Opening at RL 3,14.945

. 7.@ + 2n (15 r 4.t0

= lfi + 11.1

= 21-r() m.

kovldlng 3 t{o.s Spans wlth dear span of 7.@

2 nG of phr . & 2 PIER Distanc€ b€t recn outer faces -

= 3X7.m+ 2X L.20

= 21.@ + 2.4

= 23.40 m

lh Ref. p -a 7.4.6

madtopwldthofpleras Lm m



DiLar,cr of bunied abutmed from tfie Gnalslope line

23.1 2t.1
1.@

2

Heme wing lr.all is provided at both ends of abutments.

Assistant Engineer (F.'a3')
N.D. Drvision No' /

Satna (M.P')Sub Engineer
N.D. Division No' 7

Satna (M.P.)



1.4 scour Defih calculatlon
(in this case howver the canal is lined scour depth needbe caculated.

However calculations are given as belowi

d
I q"l'/'

0.473 L-
when d = Normal depth of scour in metres below the H.F.L

Q= discharge in cumecs = 49-2OZ

f = Laceys silt factor = 4.75 for GRAVEL

49.202 tB
d 0.471

4.75

0.473 x 3.45277

1.63315 m

in the present case, FSD =

2 x normaldepth ofscour

2 x 1.63316

3.25532

3.8o m

Max Depth ofScour

Hence maximum depth of scour is upto =

Hence maximum depth ofscour is upto =

m below canal bed. The foundation is provided

3.80 i.e {.5337

3.27 i.e 386.944

2 m below c.B.L

Hence Safe

3.26632

39rl.2L

1.5 Deim of deck slabr

The design of slab is not done. lts detail are adopted from the MOST publication

Standard Plans for High way bridges vol. ll, plate SD/1 175 for Clear span 8 meter as

following are the details in the present case:.

1 clear span = 7(XX) mm

2 Thikness of expansion joints. = 2O mm

3 overall depth ofslab = 775 mm

4 Diameter of the bars and spacing will be same but the nos. and length of bars

will get changed .



1.7 Design of pier :

Ar per para 7.4.15 ol7.4.l!- E-in-C-7Oh the top width of pier shall be as

1.00 m clear span of 6m.

1.20 m clear span of 12 m.

in this case, the clear span is = 7 m. Hence the width of pier at top cap is provided

l.2O m and widened as 1.300 mts below 3.00 mt from pier cap.

Hence bearing length ofslab at each end ofthe pier will be

1

Oepth of pier cap

Provide 3(km thik pier cap

Length of bearing

( 120 2l

75+ 0.02 x 7fi)0

215 mm Say

118 59 cm

2

rct para 7.4.16 of 7.4.13- E-in-C-70/1

30 cm

2

150

430

43

+ 0.04

mm

cm

x 70(x)

but the lengh of b€aring provided is

59cm>43cm
Note: for design purpose max bearing length adopted. ls 36 cm, wide7.4.16 Ein+-7O117.4.16

formation level RL 345.795

0.3

0.70

Rt

5.50

4.90

1

!44.@5

Rt 339.045

t
{

cB[ 340.145

I

o.775

L.20

1.20

1.50

2.@

2.N

-

0.3

0.3

0.3
338.145

0.9
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1.7.1 Dead Load of Suooer Structure

Dead load given in MOST DRG no.BDlz-7{lot 7.0 m Clear Span is 96.12 t. lt is for

12 m over all width of Slaband 7+O.74 = 7.74 mc/cspan. ln present case the

over all width of slab is 12.50 m, And c/c span = 8.18 m.

Hence in this case reactlon of dead load

8.18

2

x

96.72 X

7 .74

101.58 t



7,.7.2 Live load
The carriage way will carry one lane ofclass A Vehicle
lmpact factor for class A Loading = 4.5 I (6+ 7.4o I

= 0.336

Effect of Single lane Class A Loadingi
As.shown belo',v Class A Train of Wheel load is moving along the Span of the bridge Refer Sketeh

below. Two span ofthe brid8e are loaded As perSketch shown below the reaction atthe Central pier will
be due to loads on both the span.

if RL = Reaction form left span

if RR = Reaction form Right span

total r€action at Central pier = RL + RR

The maximum reaction on the pier wlll be obtained by placing the 2nd axls load at A. (Bearing of
36 cm only is Considered for design purpose)

2.7 2.7 Lt.4 11.4 6.8 5.8

7.40

3

c

x 6.2 + 6.8 x 1.9

B 3.74

7.N

<------>
1.00

all load are ton and distance in meter

Reactlon from RlEht ll.and Soan

taking moment about point C.

X 7.4 = 11.4 X 7.4 +

= gc-ae + 70.68 +

X 7.4 = L67.96

167.96
RR

RR

RR

7.4

RR = 22.6973 t

Reaction fmm Lsft Hand Soan

taking moment about point B.

RL X 7.4 = 2.7 X

11.4

72.92

3.74+2.7x4-84
13.(r8

Rt x 7.4

10.098 +

23.L66

23.766

JA,
0.64 1.90.35

2

Rt

7.1



RL = 3.13 t

= RL+ RR

= 3.13 + 22.6973

S.F. = 25.83 t

Noter lf the whole train is shifted by 0.64 m i.e. 11.4 t axle load is placed at RL, then

Rt = 14.0635

RR = 11.4 X 5.56 + 6.8 x L.26

7.40

= 9.72324

Totalreaction= 23.787 tonne

1.336 X

tonne

S.F. with two lane of class A loading will be =

S.F. at A with lmpact load =

= 69.01

51.66 tonne

51.65

The maximum shearforce with impact will be adopted .

Max S.F. = 69.01 tonne

7.7.3 Lorultudnal eccentrldty of llve load (i.e. along the road bridte length)

maximum eocentric load will be there, when the train of IRC claas A vehicle is plased as considered above

r€action causing eccerfticity will be

| 22.6973 - 3.13 )1.336 x

26.LN

1 0.36
Eccer|tricity 0.32 m

Longitudinal eccenrtic moment

TnnsYerse eccentdclty of lhre load:

(i.e. across the road bridge) sketch 1.7.4

0.15 6.25

2

26.L@ x 0.32

8.365 t-m

2

1.7.4

0

<- 1.3

72.5



for l.R.C. Class A vehicle loading will move as above (refer IRC 6-1965 cl 207.1) to give the
maximum transverse eccentricity-

Distance of C.G. of live load from the kerb

= 0.15 + 0.5 + 0.55

= 1.30 m

eccentricity ofloads from centre of pier

= 6.25 - 1.30 = 4.95 m

maximum live load reaction with impact

= 69.01 t ( refpara 1.7.2)

moment due to eccentricity

maximum L.L reaction with imapct x 4.95 m

= 59.01 x 4.95

= 341.600 t-m

l.t Braklng forc€: (Refer 214.2 of IRC 6:1966)

it is equal to 20% of load present on the bridge.

Breakingforce=o.2XT0lmpactisnottobeconsidered.

= 14.00 t

the braking force shall act 1.2 m above the road way.

polnt of application from runcdon level

= Beariq hvel - junction level

= 344.95 - 339.05 = 5.9 m

moment = 14 x 5.9

= 82.5 t-m

1,9 Wind force6:

Since intencity of wind pressure depends on the heitht of the point above mean retardint
surface, two cases for calculation offorces have been cansidered.

1 = When the water in canal is at FSL

2 = When the canal is empty

case 1 - when the water in canal is at FSL

(a) wlnd force on the llve load: (ref. IRC 6-1966 cl. 212.4)

The wind force shall be considerd as acting 1.5 m above the road way and its

value shalltaken as 3@ kg/lln€ar m.



wind load perspan = 8.2 x 300

= 2460

=2.5t
point of application from junction level

= 1.5 + formation level

= 1.5 + 345.8 - 339.045

moment = 2,46 x 8.25

= 20.295 tm

(b) wind forces due to sub & super structure

8.18

1.20

RL !,43.945

7.20

R.L 339.045

junction level

= 8.25

t

m

(Ref. sketch 1.9)

1

0,075

o-775

,1

I
5

0.3

o.70

I

4.90

I

ltem Area Distance of CG. Form F.S.L AXY

Slab + wearing coat +

Parapet
t.18 x 1.85

15.ri!3

0.70 + 0.3 + 1.85

2

L.925

79.L37

Pier Cap

1.2 x 0.3

0.36

0.30.70 + 

-

2

0.85

0.306

Pier abovejunction

7.2O x 0.70

0.E4

o.7

2

0.35

o.294

sum of A 16.333 Sum of
AxY

29.73

Parapet wall
w€arln8 Coat

slab



oistance ofc.c. from - t AY = 1.82 m

>A

for 1,95 M heiBht above mean retarding surface the horizontel wind pressure =

(ref. IRC{-1966 Oause 212.3)

s2
40+

40
x 1.82

2

= 40 + 10.92

= 50.92 ksl-'

wind pressure for 8.18 m length

= 50.92 x 15.333

= 831.575 (g/ m^2

wind pressure per runnlng meter.

831.676

= 101.67 k&/m < 150 lglm
8.18

As per IRC 61956 Oause 212.3 the minimum wind force should b taken as 450k9. Per running meter i/c live

load. Hence 150k9/m force instead of 129.27 kg/m

acting at

wind force = 150 x 8.18

= 1227 W

= 7.227 r

1.82 m above FSL of canal point or application abore junction le\rel

= 1.82 + 4.9

= 6.72 m

Moment = r.227 x 6.12

= 8.245'14 t-m

s'hcn canal is rmoly

a. wlnd force on llve load same as in Case I

b. udnd force due to sub and super structure ;

hem Area Distance of CG. Form F.S.I AXY

Slab + wearing coat +

Pardpet

8.18 x 1.85

15.133

5.60 + 0.3 + 1.85
2

5.825

103.283

Pire Cap

1.2 x 0.3

0.36

5.6
0.3+-
2

5.75

2.O70

CarG ll



Pire abo\re junction
l.ZO x O.7

4.90 +
0.70

2

0.84 5.25

4.4tO

pier upto jucntion 7.20

2.28

x 3.80
3.E0 x 1

2

1.9

4.312_0

sum ofA 18.61
Sum of

AxY
114.09

tL4.@
Helgftt ofCG. above CBL = 

,r_
intencity of wind pressure for 7,09m height

5.13 m

63 +73
5.13

73x
2

(lRC 5 para 212.3)

1.10

wind force for one span

63 k,lm'
63 x 18.61

tL72.6 kS

1172.619
wind force per meter length 143.352 kg > 150 kS

8.18

Hence adopt 165.12k&/m run

wind force = 8.18 x 150

= L227 k8

= 7.23 t

acting 6.13 m above CBL

polnt of appllcetion abovejunctlon level

= 6.13

= 6.13 m

Moment=L.23x6.13

= 7.5399 tm

foces due to curent of water:

when canal b full

the rralue ofv2 in the equation P=52 Kl is assumed to yary linearly from zero at the point of
deepest scour to the aquare ofth maxmum velocity at the free surface. ln present case the canal

is lined and max velocity is taken as 2(f)

casg, I

times the mean velocity. Maximum velocity

times the maximum mean velocity ofcurrent

2u2



7

Maximum velocity = 1.474 x 1.251

= 1.7689 m/sec

1.20

15.14

2

force parallel to the length of pier.

the area on which current pressure will act

l.2O + 7.2

2

intensity of water pressure is given by

force on pier = 4.56 x 107.39

= '89.695 kC

= 0.48969 tonne

Point ofapplication from junction level

3.8
1.27 m

3

moment parallelto length of pier

0.48969 x f.27

= 0.62L1 t -m

b. force perpendlcular to length of pler

maximum yariaton in the flow direction ofwater

maximum velocity = V Sin 20

= 1.7689 x

= 0.605

a.

x 3.8

= 52 $12

-- 52 x 0.56

= 107.389 kglm2

K = 0.66

x 1.75891 2

Ref. IRC G1966 Cl 213.5

4.56 m2

P

20"

o.342

m/sec

Area on which water Pr. Will act.

16.34 +

7.20

2

16.34
x 3.8



1.11.1

= 62.092 mt

intensity of Pr. P = 52 KV2

K = 1.5 for square section

P = 52x 1.5 X 0.60497

= 29.547 kdm2

Force=PxA

= 28.547 X 62.092

= t772.54 kC

= 1.77254 tonne

point ofApplication from iunction level

3.8

3

= 1.267 m

moment perpendlcularto the length of pier

= 1.77291 x L.267

= 2.245t1 t-m

Case ll when Canal ls empty cross current is nll.

1.11 VERIICAT TOADS ATJU CNON OF PIER & FOON G

DEAD lrOAD OF WATER AT ,U CnON LE EL

F.S.L

F

c.B.t 340.145

1.20

1.60

2.00

2.0

0.3

0.3

0.3



Cross Section Area atjunction level

15.14x1.20+0.785

= 18.158 + 1.1304

= 19.2984 m2

Cross Section Area at CBL

= 15.14 x 1.2 + 0.785 X

= 18.168 + 1.1304

= 19.2984 mz

Cross Section Area at FSL

= 15.14 X 1.20 + 0.785 X

= 18.168 + 1.1304

= 19.2984

value of water over pier upto iunction level is nil as pier is straight.

Dead Weight of wate r = 0 t

T.7L.2 BUOYANCYATJU CNO trI'EL

C.S. of pier at CB.L = 19.30 m2

C.S. ofpierat F.S.L. = 19.30 m2

C.S. of pler at Jucnction

1","i' = 1e.30 m2

Volume of pier section between F.S.L & canal bed le\rel

19.30 + 19.30

x 1.20

7.2 7

!.20 2

x 3.8

2

= 73-33 mr

Totalvolume ofwater displaced by pier uptojunction level

= 73.33

= 73.33 mr

upward force due to bouyancy atjunction level

= 73.33 t tu per IRC 6-1965 O. 215.5
taking pore pressure as 15% of the fullbouyancy on section of pier hence upward force due to bouyancy

0.15 x

10,9995 t

73.33

say 11 t



1,11,3 Dead weight ofpier & pier Cap

a Pier C,S. area at top

C.5. area at.junction level

19.2984 +
Average C.S. area

Heitht

Density of Plain CC

WeiBht of pier UptoJunc

Weight of pier Above Junc

5.6 m

1.20 x

18.168 +

19.298.2

19.30 
m2

19.30

15.14 +

1.13@

0.785 x 7.2O z

19.2984 m2
2

= 19.30

= 79.29E4

259.37 t

2.4

2.4

2.4 tlm3

x4.9x
x 0.70 x

Ref. IRC - 6 clause 205(11)

x

r- l-#REF !

,Y

e
ro

\

1

1

x



b. Pier Cao

volume

,.vt. of pier cap

wt. of pier

= 7.2

= 6.65

= 6.65

= 15.96

pier cap

x 2.4

x 16.34 + 0.785 x r.2 x 0.3

3
m

t

+ 275.33 t

Amsindtud t 
tr,i 

dii eE, 
t F-F.' h

s". )

S,r h I ' i'iineer-
N.D...l.rrsion No' /

Satna (M P')



t.l4 Ched<ing of pier at loundation level

Propeties ofthe pier section at foundation level

moment of inertia along xx axis

lxx
bd3

t2
17.14 x 2.4O 3

72

19.7 m'

db3lvv
t2

2.@ x 17.14 1

1.15

12

1m7.1 ma

ZtJ.
lE(
viT-

L6.4544 mt

ZW = IYY

xl2

79.71T- n

t@7.t
Ttz

= LL7.5L2 m 3

BraklnP Forca

14.00 (Refer Para 1.8)

point ofapplication form foundation level

= 4.80 + !.2

=6m

moment t4 6x

84.00 t-m

1.16 wlnd fofte

Case I when Canal ls full

a wind force on live load

point of application form foundation level

= 4.25 + 7.2

Moment = 2.5 x 9.45

= 23.247 t-m

2.46 t ( Refer para 1.9.0)

b. wind force on the sub & super structure ( Refer pard 1.9.0 b)



wind force = L.227 t

pcint of application above }oundation level

7.9 m
Moment

Case ll when Canal ls empty

Wind force on live load = same as above in case I

wind force on the sub & super stucture
wind force . 7-23 t ( Refer para ,..9.0 b)

point of applicition above foundation level

6.72 +

!.227 x

9.77784 t-m

73.3339 1U3 ...................(1)

volume offirst footing

= 6.13

moment
7.2 = 7.3 m

1.23 x 7.33

9.0159 t-m

19.298/+ + 19.2984

2

7.2 =
7.9

a.

b.

+

L.17

cese I when c-anal full

a. force due.to water current parallelto length ofpier= 0./4969 t (rame as at junctlon level)

actinS at 7.21 + 1.2 = 2.47 m above foundation level

moment = 0.48969 x 2.47

= 1.20955 t-m

b Mornent due water current perpendiorlar to the length of the pier = 1.77254 I
(same as ti junction level) acting at = 1.267 m above foundation level.

moment= l.n2$ x 1.267

= 2.26 t-fi|

Case ll when Canal is empty r
There wlll be no water current acting on the pier.

1.18 Buofancy at fourcau-on leyel

Case I When canal is full

volume of pler section between FSL & CBL

Water CurYent

x 3.80

1.60 x

8.0352 M3

2.0O x

16.74 x 0.3

.........12l.

volume of second footing = 77.14 x 0.3



volume of Third footint =

volume of earth over foufldation concrete

= 2.40 x

= 37.8854

= 5.9384 m!

item
Dead load of superstructure
Dead load of pier & pler cap

live load reactlon

weight of water

10.284 M3

2.40 x

12.6288 Mr

...................(3)

77.54 x

...................(4)

(3)

0.3

0.3

0.3

0.3

x 0.9 - ( Sum of{2}& (3)&(a)

(s)

totalvolume ofsubmurged portion pf pier, footin& foundation concrete & earth

sumof (1)to(5) = 711.22 cumwhichwill be created buoyance force of

upward

1.19 Dead wlestt of water over foundation

. 2.& x 77.54 x 3.8 - 73.3339

= 159.955 - 73.3339

= 86.63 t
1.2O Dead wleEht of earth over foundatlon

volume ofearth = 6.9384 cum (refer 1.18)

Densityofearth = 1.8 Vcum

weishtorearth == 
rl.lilir,' 

1'8

77.54

30.948

L11.22 t

1.21 Dead wlcrfit of footlnE & foundation con.r€te

volume offirst footing = 1.60 x 16.74

= 8.0352 M3

volume of second footing = 2.@ x 17.14 x

= 10.284 M3 (4)

volume ofThird footing = 2.4O x 17.54 x

= 12.6288 M3 (s)

Total volume of footing & foundatlon concrete

Dead wieght of footing & foundation conoete =

srt = 30.9t$ x 2.3 = 71.18@ t

1.22 dEHnr of strcsscs Et foundrtlon levd :

x

3o.9/B M3

S. No.

I
2

3

4

case I cise ll reference
101.58 t
275.33 t
59.01 t
86.63 t

101.58 t
275.31 t
69.01 t

nil

L.7.!
1.11.3

7.7.2

1.19



5

6

7

8

Dead weight of earth
DeAd weight of footing &

foundation concrete

Buoyancy (-)

t2.489!Z t
77.7804 t

12.r1E91 t
71.i804 t

7.20
r.27

111.2203 t nil 1.18

Total direci ioad w

for Mrq

for Myy

now,

6el:

WMnMw
Azlf{zw

A= 42.095

Zfl,,76.45M

zv'1= 717.572

m2

m!
m3

504.999 94.611 375.774' 42.096 - 16.4544 - 117.5118

L2 ! 5.7 ! 3.197754

P63y = 20.9it4

= 2.844

pmtn = 3.(M873

= 0.3O487

tlm'
kd.'

tlm'
Lgl^'

t/m'
kd.'

(comp.)

(comp.)

s29.59 92.37 373.86
' 42.rO - 16.45 - 117.51

case ll :

Pmax = 21.3754

= 2.L3754

13 t 5.6 t 3.2

529.589504.999 I
S. No. item case I case ll reference

1

2

3

lorEitudnal eccentricity
braking force moment
water current perpendicular to
length of pler

8.365 tm
84.00 tm

2.246 tm

8.365 tm
84.00 tm

nil

L.7.3

1.15

1.17( b)

longitudnal moment Mu 94.611 92.365

S. No. hem c:se I case ll reference
1

2

3

4

transverse eccentricjty
wind on live load reaction

wind on sub & superstructure

water cunent parallel to length
of pier

1.209545 tm

341.6 tm
23.247 tm

9.71784 lm

nil

341.6 tm
23.247 tm

9.0159 tm

1.17(a)

r.7.4
1.15

1.16( b)

transverse moment Myy 375.774 373.86 I

(compJ



Pmin = 3.78562 t/m7

= 0.378s6 k&/m2 (comp.)

ls per IRC 21-2000 foi plain cement concrete bridges clause 303.1table 9, the allowable flexural

@mpressive Cress in compression for M-15 grade concrete is 50 !g/cm^2 or 5 Mpa.
As per IRC 2L-2@0 for plain cement concret€ bridges clause 3O3.3 table 11, the allowable tensile stress

for M-15 grade coocrete is 4 k&/cm^2 or 0.4 Mpa.

Hence safe

1.23 GHECK FOR SUOI'IG LENGTH OF PI€R

Horizontal forces

Case I Canalfull

force ofwater current parallel to length of pier

wind force

vertical loads

sliding force

F.5. Againstsliding

Gse ll Crnal is empty

verticalload . 529.59 t
slidir€ forcrc due to wlnd

505.00

1.71969

= 293.656

Greater than 1.5 (Safu)

(Refer IRC 78-1979 c1.7O6.2.21

0.48969 t

1.23 t
505.00 t
1.71969 t

(Ref. 1.17 (a)

(Ref. r.16(b)

(Ref.1.22)

a+b

(Ref. 1.22)

= 1.23 t (same the above)

F.s. = 529'59 = 430.5599
L.23 greaterthan 1.5 (safe)

!.24 Ched. for slidlnr acoss lenrth of olcr r

case I Canalfull

sllding force =

verticil load

due to water current (ref. 1.17(b)

Oef . 7.221

1.71254 t

504.999 t



F.S. against sliding
504.9993

L.772539

284.9016 > 1.5

case ll Canal empty

there is noforce causlng sliding.

chek for ovrrtuminq ( alonr the lenEth of pier I

case I canalfull

Hence Safe

(ref. 1.17 a )

above foundation level

water current force =
point ofapplication is

overtumlng moment =

wlnd force = L.227 I
pdm of applletion is

oYertuming moment =

tranwerse eccentric load =
its eccenticity = 4.95

L7.r4or- 4.95

0./$9695 t
2.47 m

0./49695 x

1.209545 tm

t.227 x

8.99391 tm

69.01 t
m from centre

7.25

a

b.

C.

d.

2.47

7.33 m above foundatlon level
(ref. 1.16 b )

7.33

= 69.01 x

= 249.816 tm

Fef . 1.7.a I

3.52 m from toe

(stablislnt)
moment

stablising moment =

total stablising moment =

total o\rertumlng moment =

3.62

vertical load acting at centre of pier = 505.00

= 435.989 t
59.01

435.9893 x 17.14

2

3736.4

3986.24

249.816

tm

3736.4 tm

+

factor of safety against over tuming

(a+b)

= 1.209546 + 8.99391

= 10.20345

3986.24

10.2035

390.676 > 2



Hence Safe

rct. tRc 7 A-797 9 Cl 7 6.2.21

case ll ufien canal ls empty

a. wind force 1.227 t acting at 7.92 rn above foundation level (ref. 1.16b)

b.

c

overturning moment = 7.227 x 7.92

Stablising moment due to transveEe eccenticity = 249.816 tm same as incasel

Assistant Engineer (FB...l
N.o. Division No. 7

Satna (M.P.)

Stablising moment due to vertical load acting at centre of pier.

F. 5. Against overturing
249.8L62 + 3947.16

9.7L7U

9.7 tm

Hence safe

(ref. 1.17 (b)

above foundation level

2.47

529.59 - 69.01

3947.16 tm

17.t4
x

431.8836 > 2

a,

7.26

b.

Checl for overtumlng (A(,o6s length of pier,

Case I Canal full
water currrent

force
Poift ofapplication
OYer tuming mometf

1.772539 t
2.47 m

L.772539 x
4.378172 tm

vertical loads acting at centre of pier

= 505.00 t (iSnoring longitudinal eccentric load as is effect is negliSible )

(ref 1.22)

2.00
stablishing moment 504.9993 x

2

504.9993 tm

F.S
504.9993

4.37E172

Casc ll shen Canel ls empty

115.3448 > 2

Hence safe

There will be no force causing o\rerturning.

P Sub Engineer
N.D. Division No.7

Satna (M.P.)

(SH
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SATNA NAGOD BRANCH CANAL KM. 55.600 KM. To E3.00 KM.

Abstract of Branch Canal N.H. AT R.D. 81400 M.

UCSR RefRate Unlt AmountatyDescrlptionS.No.

74 5 631 2

Earth work in excavation of foundation of structures as Pgr
dravir.g and technical specifi,;atioq including setting out,

c^nstnrction ofshoring an^ breoing, removal cf stumps and

o0rer delekrious rrurLrr, dre:;ittg ofstdos and Dottom as pcr

relevant clauses ofsec.tion 300 & 2100 in

98389 12.1r(i)L6L2.934 61 CumOrdinary Soil Depth Up to 3 m.

12.1I (i)77 Cum 6687s868.503Ordinary Rock Deptl Up to 3 m.

867387 72.6187.868 46L7 Cum2

Providing and laying Plain/Reinforced cement concrete in

open foundation incl,iding form work shuttering etc.

complete as per drawing and technical specifications aad

as per relevant clauses of sections I 500, 1 700 & 2 I 00

with.) FCC GRADE Ml5

4963511 L4.4E28r0 tonne59.939

Supplying, fitting and placing IIYSD bar reinforc€ment

super- sfucture complete as per drawing and technical

specifications as per relevant clauses of section 1600

FE550

3

14.1 (A) (i)

2
Cum. 3706949653.322 s674

Providing and Placing Reinforced/?resbessed cement

concrete in suPer-structure e/x reinforcement as

drawing and Technical Specification and as per re

clauses of sections 1500, 1700 and 2300 in RCC

GRADE M2O

4

14.1(B) (i)

2
Cum 43278/,2688.tlE9 5286

Providing and Placing Reinforced/Prestressed ccment

concrete in super-stucture e/x reinforcernent as

dmwing and Technical Specification and as Per re

clauses of sections 1500, l7(X) and 2300 in RCC

GRADEM25

5

14.6Cum. 65665056.196 116856

Providing and laying Cement concrete wearing coat M-30

grade including r€inforcement complete as per drawing

and Technical Specifications and as Per relevant clauses

of s€ctions 1500, 1700 and Clause 2702 of specifications..

14.19 (ivl150126 Rm57.720

Fillar joint Providing & fxing 20 mm thick
fibrr board in expansionjoint complete as per drawing &
Technical

compressible

Specification

7

13.9209621E5 Rm113.3108

Providing weep holes in Brick masonry/Plain/Re

concrete abutnent, wing walUretum wall with 100 mm dia

AC pipe, extending through the full width of the structue

with slope of lV :20H towards drawing focc. Complete as

per drawing and Technical specifications

inforced

12.1(vi)Cum 139898308454.214

Earth work in excavation of formdation of structures as

per drawing and technical specification, including setting

out, construction of shoring and bracing removal of
stumps and other deleterious matter, drcssing of sides and

bottom as per relevant clauses ofsection 300 & 2100

inBack Filling in Manhy Foundation Pits

9



S.No. Descrlption aty Rate Unit Amount UCSR Ref.

10

Embankment Constnrction with Material Obtained fiom

Borrow Pits Construction of embankment with approved

material having CBR>7 obtained from bonow pits with

all liffs and leads, hansporiirg to site, spreading, grading 450.000 155

to required slope and compacting to meet requirement o

table 3tl0-1, 30G2 and as pci relevent ciauscs of section-

300.

Cum. 697s0 3.13

11

Granular Sub-base with Well Graded Material
(CBR>30 or more) (Tabler 400-1 & Table 4fi)-2)
Construction of granular sub-base by providing well

graded material like natural sand crushed gravel or

crushed stone havinB CBR >30, spreading in uniform

layers with motor grader on prepared surface,

mixing by mix in place method with rotavator or
plant mix method at OMC and compacting with
vibratory rollers of 80 to 100 kN static weiSht to
achieve the desired density, complete as per Clause

/101 of Specification.

212.035 934 Cum 198040 4.7

t2

Water Bound Macadam Providing, laying, spreading r

and compactinB stone aggregates of specific sizes to
water bound macadam specification includinE

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proPer

grade and camber, applying and brooming requisite

type of screenin&/ binding Materials to fill up the

interstices of coarse aggregate, watering and

compacting to the required density as per clause rto4

of specification.

90.000 1347 Cum 12L230 4.8 i (a)

13

Water Bound Macadam Providing, laying; spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coarse aggregate, watering and

compacting to the required density as per clause 404

of specification.

67.5(x) 1250 Cum E/.375 4.8 ii(a)

Total 1s331299

5ty 153.31 Lakhs

Add 18t6 GsT 27.5&?
Tot l Amount 1t0.90rr3 talGs

Assistant Engineer (F-R3,.)
N.D. Division No. 7

Satna (M,p.l

Executi
N.O. Divi n No.

rlr:L,"u,:,:l'r",:',
Datna (M.p)

Satna (M.P.,

eer
7



SATNA NAGOD BRANCH CANAT KM. 55.600 KM. TO 83.00 KM.
ESTIMATE

BRANCH CANAL N.H. AT R.D.8I4OO M,

H/D quantity REMARKSB
UCSR

Item l{o.
Item of Work

AVG. top
GT

Excavation

G.L
Earth work in excavation of foundation of structures as Fer drawing and technical

spec,fication, incft,rding settinB out, construction of sh.'ing and bracing, removal of stumps

and otler deleterioug matter, dressing of sidet rr4 bottom as per relevant clauses of

section 300 & 2100 in

t2.L

7.08 1846.2918. 3.504Pier P1 & P2

342.4963.45Abutment A1 & A2

CumTotal

Cum.1612.9i14| (il Ordinary Soil Depth Up to 4.C m.

E68.sO3 Cum.r (rl
Ordinary Rock Depth Up to 3 m

Providing and laying Plain/Reinforced cement concrete in open foundation including form

work shuttering etc. complete as per drawing and technical specifications and as per

relevant clauses of s€ctions 1500, 1700 & 2100 with .) PCC GRADE M15
12.6

2.50Pier Pl & P2

2.45Abutment A1 & A2

2.4Pier Pl & P2 PCC

2.35utment A1 & A2 PCC

0.20 9.2350.&)Approach Pier

0.15 32.0353.70Approadr Slab FCC

055 15.E730.v)Approadr toe wall
Cum.rt.wTot l

Supplying fitting and placjng HYSD bar reinforcement in super- structure complete as p€r

drawing .rd tedtnic.l sp€cifications as per relorant clauses of section 1500 FE55OL4.1

As per BBS5197.590Pie. Pl, PZ & A1, A2
rq.519,.5!10TffiI

1+1(Al
(tl 2

Proriding and Placing Reinforced/Prestressed cement concrete in super-struGture

reinforcement as per drawing and Technical Specification and as per relerant dauses of

sectlons 1500, 17fl) and 23fi) in RCC GRADE M 20

elx

0.30 41.:j}62.mPier P1, P2 Footing 1

0.30 3a.t4t1.60Pier Pl,P2 tooting 2
37.4521.95 0.30Abutment A1 & A2

s.60 1t06.9631.20Pier Pl .PZ Ractangular

5.60 25.3370.6x0.5
Pier (P1 & P 2) Circular Portion

area (rr^2)=3.14'0.5'0.6
1.15 92.7371.33Abutment A1 & A2

0.30 18.1561.00Abutment A1 & A2 top box

6tt.t22Total

ta.a
Supplyin& fitting and placjng HYSD bar reinforcement in super- structure comp

drawing and technical sPecifications as per relevdnt clauses of section 1600 FE550

lete as per

As per 8Bs49024.(nOSlab & Pier Cap

As per BBS5716.960Approch Slab & wearing coat

rc.54710,.%OTotal

ET
@@E@IIIIII

@@I@trII
@III

r@r@E@r@E@E@r@II

@EilII@@II@ETIIEI@II

r@E@E@E@EEE@E@II
IICI

IIIIII
Assistant Engineer (F-L3..1

N.D. Division No. 7
Satna (M.P.)":,:lfiffiltr!



UCSR

Item No.

4.1

Granular Sub-base with Well Graded Material (CBR>30 or more) (Tabler 4q!'1 & Table

/l{x}2) Construction of granular sub-base by providinB well graded material like natural

sand crushed gravel or crushed stone having CBR >30, spreading in uniform layers with

motor Srader on prepared surface, mixing by mix in place method with rotavator or dant
mix method at OMc, and comPacting wiih vibratory rollers of 80 to 100 kN static weight to

achieve the desired density, complete as per Clause tlo1 of Specification.

Sub Engineer
N.D. Division No. 7

Satna (M.p.)
Assistant E,r.r:^:er (F-.?3.

N.D. Drv rs ro n No. 7
Satna (M.P.)

.t

REMARKSB HID QuantityNos. tItem of Wort

0.15 32.03514.43 3.704GSB 150mm thick

7.50 o.20 180.0001 120.00GsB 200 mm thick
Cum212.0?5Total

4.8 I (a,

Watet Bound Macedam Providing, laying spreading and compacting stone aggregates

specific sizes to water bound macadam specification including spreading in uniform

thickness, hand packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade

and camber, applying and brooming requisite type of screening/ binding Materials to fill up

e inteEtices of coe6e aggregate, watering and compacting to the required density as per

of

dause tl04 of specification.

0.10 90.(m7.501 120.m
(i) 66ding I (63 to 45 mm) (a) Using

scre€ning Type A (,jt.2 mm Agg.]

Cum!r0.qtoTot l
w Gr found M.c.d t Providin& layin& spreading and compactin8 stone aggregates

specific sizes to ffiter bound macadam sPecificition lncluding spreading in uniform

thickness, hand pa<tin& rollllr3 with Yibr.tory roller &10 tonn6 in stages to prop€r Srade

and camber, applyirE and brooming requisite tYpe of s€teening,/ binding Materials to fill uP

tlle interstfcB of coarsc aggregate, watering and Gompacti.E to the required density as Per

dause tl{X of specification.

of

tl.8 ll (al

0.075 57.5007fl1 120.00
(iil Grading ll (53 to 22.4 mml (.,
Using Scte€flirE TyPe I (11.2 mm

Ass.l
C{m6r.9mTot l

II II I

I

II II

I

II

II I

II



quantity REMARKSNos. L B HIDUCSR

Item No.
Item of Work

'"'fl11

2

Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x

sections 1500, 1700 and 2300 in RCC GRADE M 25

4 15.14 1.30 23.618Pier €ap Ractangular Portion 0.30

4 3.L4 0.55x0.55 0.30 1.593Pier cap Circular Portion
I
I

Abutment bqd block 15.13 1.00 0.30 I
I18.155

Abutment Dirt wall 4 15.13 0.500 0.675 20.426

2 12.50 0.68 160.481

4 12.50

9.51

9.31 0.68

Centre Slab

B/s End Slab 3t4.2L3
Footpath 2 2.00 28.17 0.38 43.O44

2 0.20 28.17 0.64 7.155Perapet Wall

Oash barrier 4 28.17 Area=.2936 33.083

Approach Slab 4 74.43 3.70 0.30 84.069

Protection wall 2 4.91 0.30 0.90 2.65L

688.1t89Total Cum

14.19 (lvl
Fillarjoint Providing and filling joint sealing compound as per drawings and technical

specifications with coarse sand and 5% bitumen by weight

expemsion Joint 4 74.43 s7.720

Total .7m RM

1ll.5

Providing and laying C.ement concrete wearing coat M-30 grade including reinforcement

complete as per drawing and Technical Specifications and as per relevant clauses of
sections 1500, 1700 and Oause 2702 of specifications..

2 29.33 9.60 0.07 42.215Wearing coat

13.9614 11.08 4.20 0.08Approach Wearing coat

Cum56.196Total

12.1M!

Earth work in excavation offoundation of structures as per drawing and technicrl
specificrtion, including setting out, construction ofshoring and bracing, removal of stumps

and other deleterious matter, dressing ofsides and bottom as Per relevant clauses of
section 3m & 2100 inBack Filling in Marshy Foundation Pits

18.64 2.00 2.00 298.240Pier Pl & P2 4

4 16.50 1.00 2.35 155.974A1&A2
Cum.451.2,4Total

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing

wall/return wall with 10O mm dia AC pipe, extending through the full width of the structure

with slope of lV :2OH towards drawing foce. Complete as per drawing and Technical

specifications

13.9

28.77 84.510Service duct 3

1.20 28.800Weep Hole 24

113.310 RMTotal
Dlverted Road

3.13

Embankment Construction with Material Obtained from Borrow Pits

Construction of embankment with approved material having CBR>7 obtained from borrow

pits with all lifts and leads, transporting to site, spreading, grading to required slope and

compacting to meet requirement oftable 300-1, 300-2 and as per relevent clauses of
section-300.

t 120.00 12.50 0.30 450.moEmbankment Construction

Cum450.O00Total

IIIIIIII

IIIII-IIIIIIIIII

II

II

II

II

I

II

I

II

III

t
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CANAL DATA :-
1 Full supply Oischarge

2 Sed wldth
3 FullSupply Depth
4 Free Board

5 Top Width of 3ank:

6 Bed Slope

7 Side Slope:

8 Velocity

9 Manning's "N"

10 Canal 3ed l-evel

11 FullSupply Level

12 Top Bank Level

BRIIXiE DAT...:-
1 Fo.mation t€vel
2 Ground Level

3 Oear Width of Roadway

4 Plpe tength
5 Extra Beam Wdth
5 Extra Eeam HeiCht

7 Extra Eeam Length

8 Extra Beam Rest on Pipe

9 OverallLen8th
10 Plpc lnvert Levelin U/s
11 Plpe lnvert l..vel ln D/s

12 D/s CBL

1.:| o/s FSL

1,1 D/s TBL

15 ETRr

I'ESIE ()f PIPE FOR DISSUARGS :.
X- sectional area ofcanalwaterway

B.d Width
Full Supply Depth

Water way (A)

Velocw Vl

W.te. in pip€ will run as open channel ffow

Henae X- sertionalarea ofone pipe

Mannlng's rougoslty coefficient for RCC Plpe

The pipe invert level in u/s

Design of MOHARI DY N.H. CR?SSING AT RD - 8025 M

(a
(8.w.)

(F.s.D.)

(F.8.)

Left

{isht

lnnerSlope

Outer Slope

(D

(o)
(v)
(n)

(n)

lcB.L)
(F.s.L)

[r.B.L]

Uned

Unlined

(F.R.L)

(G.L)

(c8.L)
(F.s.L)

fi.s.L)

1.1836

0.8

0.75

0.50

1.50

1.50

llnllm
1.50:1
2.00 :1

0.927

0.018

0.025

328.5(r
329.2s6
329.756

Cumec

M

[4

M

M/Sec

M

Assume diameterofpipe

329.600 M
329.300 M

29.1 M
30M

0.000 M
0.000 M
0.000 M
0.000 M

30.000 M
327.006 M
326.964 M

328.406 M
329.156 M
329.556 M

325.81 M

= 0.80 M

= 0.75 M
r (0.8 + 1.5 x 0.75) x 0.75

= f.il4 Sq mts

= 0.927 M/S€c

1.20 M

= 1.130 SqM

= 0.016

= CBL - Depression of pipe

= 328.506 - t.s
= 327.006 M

328.506 M

329.255 M

0.

Su ineer
N.D. Division No. 7

rt

F

CI

*
z
,

-+ 1.20 +-

Satna (M P.)

Assistant Engineer f r-. Lh..r
I'I.D. Division No. 7

Satna (M.p.)

\



Hence net area of one pipe = Total Area

= 1.130

= 1_130 sqm

No. ofrows of pipe = 1

By providingone row ofpipe, X- sectionalarea = 1.130 sqm
FullSupplv Discharge = .1.184 Cumecs

He4c. velocity thioLrgh pip€ to passfulldischarge V, = (1.183€ /:-.13)

= 1.047 M/sec
Tot.:l perimeter ol one pipe = 2rtt

= 3.7? M

= 3.77 M
Hydraulk mean depth ofpipe not running full = A /P

= l!.* /3.t7)
R

R,/l
slop€

0.300 M
0./l4a

-2(vx n) I
irt )

1.047 x 0-016 J
)

L = Length oPipe
= 30.000

&her = 1 + 0.505+0.0035 x (30/0.3) x

= 0.1040 m

Head loss as per drop ofcanal

Slope

Drop in plpe

b = 0.m

m

1.05
2 x 9.81

Provided Head Loss in l-sec

Difference in head lors calculated and provided

say

o.444
0.0014

1 in 774
30.m M

30.00

Len4h of Pipe

SE.TI' LGS T
3.'1.2 Head Loss C Higho3t value of the tollowing tu/o is adopted

(l) By urnrvins for = (1*f1+fr'VR)t'
29

t^4lerc = 0.505 & 12 = a(1 +b/R)

wherc a & b are as follov,s (5.110 E-1n.c70/1)
For @ncrele 0.00316 and

R ,A/P = 0.300
f2= #REF! = 0.0035

774

0.042 M

= 30 1774

= 0.042 M

= 0.1 M

= 0.104{.042

= 0.062 M

Asthere is provision of 0.1m head loss in canal L-section, Hence OK.

t



SCOUR DEPTfl :-

ln this aase howeverthe canal is lined scour depth need not be calculated. However calculations are Siven as belowr

.. d = r.aa] "o I
'a';len i I XrJ
d- = Mean Depth ofscour

Db = The design Discharge for Foundation pcr Meter i/jdth of effective waterway.

G = silt Factor fro a repres€ntative sample of b€d materialobtained up to the level of a ntlcipated deepest scour

1.76 d

d. = weighted mean diameter in mm.

partlcle Slze = Heavy sand

Dr=
0.388 x 0.388

d

7.29

1.999

0.388

fot Abutment 0.422 M

0.54 M

324.720 M
328.3@ M
325.806 M
325.806 M
Hence Safe

Max Scour Depth (D.)

ln the present case, F.S.L.

1.999

7.27 xd^ = L.27 x0j22
329.256 M

Hence,

2 B/tl fador .s per E in C publication

3 B/H Anglc

4 widdr r€qulred

5 Wdth provld€d

DESIGI| OF [&[ tT U,r's :

Area of waterway
Area required for well

Min. distance requir€d of fall u,Ell

whera, D

h

Min. distance required of fall wall

Dia. of well provided = width of pipe

Area ofwell provided

Maximum depth ofsour ls up to = 329.256 - 0.54
Below G.L. the foundation is provided 1.00 M below G.L.

Below canal B€d, thefoundaton is provided 1.20 M below TNVERT t-t =
Foundation Level of Head wall =

Df,SI€I ()F f,E.fl' BTLL.
The design of Head wall is not done. tts width has been adopted as per chart for wing walls in E-in{ publication 7O/1

1 Effective heiSht of wall uptotop of foundation level = 329.6 - 326.106

= 3.494 M

= 0.55

= 26.U.

= 2.27 Mj z3M

= 7.440 Sqm

= 1.25 x Area of waterway

= !.25 ,i7.440

= 1.800 sqm

1.25D + (h/4) As per E-ir|-C 7011

Depth of Water
CBL of canal -UlS inven level of pipe

D

h

0.75 m

328.506

1.80 m

-326.706

= (1.25 r 0A) +

= 1.39 m

3.00 m

3.14 x 3.0 
'z

(1.80 l4l

4x2
3.53 Sqm



Extra area required

Length required

DESIG OF NOTCH:

t{otcfi Width

1,80

-1.733

-1.73

3.00

- -0.58 m
5ay= 0.50 7n

;tance of weiiwallfrom U/s

Depth of water cushion

Provide depth ofwater cushion with R.C.C. floor =

Floor thickness o, well

1.50

2.00 m

1.39 m

1.50 0.50

+0.50

HENCE OK

0.30 m

V(Depth of water + Drop)

V(4.39s+ 5.90)

3.21 feet
038 m

0.30 m
0-30 m

0.30 m

x M Q,-5l2
x ,u x x2-48 '5h

FSD !5

2-48 15

cumecs

cumecs

Provlde Floorthlcl(ness of well =
i.e. provide top floor thickness with R.C.C. 1:2:.4=

& remalnlngfloor thiclness wlth CC 1:3:5=

Foundation levelof U/S well = U/S lnvert level of pipe - water cushion' Floor
thickness of well

= 327.006 - 0.30 - 0.30 - 0.30

= 326.106 m

= 327.006 - L.20 (1.20rn betow pip€ inven)

= 325.806 m

Provide Foundation level of well

Provide Foundation level of well

Providing Trapezoidal type notch

= 0.224XQ X(WATER DEPTH ) 
.3/2

= 0.221x41.80 x2.48 -3t2

= 2.37 feet

= O.72 m

say = 0.8 m

Ith oI ilotdr = Bottom width of notch + 2d' TAN o
= 2.62 +2 x 2.48

= 2.62 +2x2.4a x 0.055

= 3.81 feet

= 1.16 m

=1.2m
phchhg ln outer dope of canal is to be provlded.

idra*ethrowhnor 
: 

*tr;:.:l;.,$tJ

= 1.29

> 1.184

As!istant Engineer tr-.Il..t
N.D. Division No. 7

Sarna (M.P.)

S
N.D. No.7

Satna (M.PJ



S,l,/o.

1

1

2

SATNA NAGOD BRANCH CANAL KM. 55.500 KM. TO 83.00 KM.

Abstract of Mohari Disty N.H. AT R.D. 8025 M.

El- ,l- .rrr in , ..1a!iu- Ji foundddon of structures as per

drawing and t'l:L.iical specifir"atio,,, mcluding s€tling out
construction of shoring and bracing rcmoval ofsturrFs and

otllei deleted,lu5 matter, dressing of sides and bottom as per

relevant clauses ofs€ction 300 & 2100 in

open foundation including form work shuttering etc.

complete as per drawing and technical specifications and

as per relevant clauses of sections 1500, 1700 & 2100

with .) PCC GRADE Ml5

.ED')E IEETd mrn

668554 12.6144.803 4617

6

Cum

4 52

Ordinary Soil Dcpth Up to 3 r:r.

Descript::n RateQty

Pror'lCiqg and laying Plain/Reinforced cement concrete in

tonne 274447 74.42.s90 828103

213933.770 56744

Supplying, fitting and placing TIYSD bar reinforcement in

super- structure complete as per drawing and technical

specifications as per relevant clauses of section 1600

FE55O

Providing and Pla,cing Reinforcad,/Prestressed cement

concrete in super-structure e/x reinforcement as per

drawing and Technical Specification and as p€r relevant

clauses of sections 1500, 1700 and 2300 in RCC

GRADE M 20

200393
14.1(8){i)

2
31.879 6286

Providing and Placing Reinforc€d/Prestsessed ccment

concrete in sup€r-structurc e/x reinforcement as per

drawing and Technical Specificdion and as per relevant

clauses of sections 1500, 1700 and 2300 in RCC

GRADE M 25

5

7.200 185 Rm

Providing weep holes in Brick masonry/Plain/Reinforced

concrete abutment, wing waluretum wall with 100 mm

dia AC pipe, extending through the full width of the

structure with slope of lv :20H towards drawing foce.

Complete as per drawing and Technical specifications

Rm 246320 9.2 S30.000 9544

Providing and Laying Reinforced Cement Concrete Pipe

NP4/prestrssed confiete pipe on first class bedding in

single row. Providing and Laying Reinforced cemenl

concrete pipe NP4/pre.strssed concrete pipe for culverts on

first ctass bedding ofgranular material (cost ofbedding
included) in single row including fixing collar with
cement mortar l:2 but excluding excavation, protection

works, backfilling, concrete and masoffy works in head

walls and parapets. 1200 mm Dia Pipe

Cum 22788 12.1 (vi)73.985 308

7

8

Earth work in excavation offoundation ofstructures as

per drawing and technical specification, including setting

out, construction ofshoring and bracing, removal of
stumps and other delete ous matter, dressing of sides and

bottom as per relevant clauses ofsection 300 & 2100

inBack Filling in Marshy Foundation Pits

E@ @@

Amount UCSR Ref

12.1r(D

Uiit

7

Cum.
14.1 (A) (i)

2

Cum.

6



155 58125 3.13

Granular 5ub-base with Well Graded Material
(CBR>30 or more) (Table:- 400-1 & Table 400-2)

Constructlon of granular sub-base by providing well
graded material like natural sand crushed gravel or
crushed stone having CBR >30, spreading in uniform

layers with motor grader on prepared surface,

mixing by mix in place method with rotavator or
plant mix method at OMc, and compacting with

vibratory rollers of 80 to 10O kN static wei8ht to
achieve the desired density, complete as per Clause

401 of Specification.

150.000 934 Cum 4.1

water Bound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applyinB and brooming requisite

Wpe of screeninB,/ binding Materials to fill up the

interstices of coarse aggregate, watering and

compactinB to the required density as per clause

404 of specification.

75.000 7347 101025 4.8 i(a)

72

Water Bound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the
interstices of coarse aggregate, watering and

compacting to the required density as per clause

404 of specification.

56.250 1250 Cum 70313 4.8 ii(a)

Total 1810525

saY Lakhs

Add 18% GST 3.2589

TotalAmount 21.3642 Lakhs

Executi
N,O. Divi No, 7

,rir:orrtl:l'ffi
batna (M.p)

*ffiff#r;.I,f.,
S.tm .P.t

9 375.000 Cum.

10 140100

11 Cum

18.11



UCSR

I ltem No.

L2.t

Quantityt Hlo REMARKS

AVG. top

GL

Excavatlon

G.L.

Eartl' r,. crk in exto':rtion of foundation of st.uctures as per d:3wing and tcchnical specification,

including setting out, .onstruction of shoring and bracing removal of stumps and other

deleterious matter, dressing of sides and bottom as per relevant clauses of sectioo 300 & 2100

in

BItem of Work Nos.

ESTIMATE

MOHARI DISTY N.H. AT R.D.8025 M.

63.56 329.300 32s.7066.55 2.10 3.591Head Wall U/s

42 27 329.3001 3.14 3.85well Wall U/5

329.300 325.7062.70 ?5q1 6.55Head wall o/s

3.49 42.27 329.300 325.8063.14 3.85LWell Wall D/S

326.5842.72 206.451 25.00Pipe Barral

329.300 327.4060.60 1.882.10U/s Key wall

2.O1 329.300 327.7060.60D/s Key wall

421.9 Cum.Total

Cum,t(i) Ordinary Soil Depth Up to 3 m

Providing and laying Plain/Reinforced cement concrete in oPen foundation including form work

shuttering etc. complete as per drawing and technical specifications and as per relevant clauses

of sections 1500, 1700 & 2100 with .) Pcc GRADE M15
L2.6

0.10 7.4997 5.55 2.70Head Wall U/S

2.70 0.10 1.4995.55Head Wall D/5

0.30 15.9322.041 26.03Pipe Barral

0.301 5.45 2.60Head Wall U/S 1 Step

3.494 25.421 (0.s2s+2.300)/2Head Wall U/S 2 Step

-2.508Area=7.6291 1.540Pipe Deduction in Head wall U/s

4.25t2.60 0.301 5.45

3.494 25.425.150 (0.s25+2.300)/2Head Wall D/S 2 Step

-2.508Area=1.6291 1.540Pipe Oeduction in Head wall D/s

0.52026.51 2.O47Half Pipe Barral

-14.051Area=0.530LDeduct Pipe in half cradel concrerte

7.220 8.2132.O4 0.30Coller Joint
-4.7420.30Deduct Pipe Barral

7.2172 5.15 0.53Parapet kerb

0.68 2.090,302 5.15Perapet Wall

5.61 0.30 10.582U/s & D/s well wall Circular pcc

3.382 6.28

0.75 -0.750.50 1.00UIE D/s Notch deduction inwell

wall Lift
0.20 0.502 2.70 0.60U/s & D/s Key wall pcc

0.50 0.542 1.80 0.30U/s & o/s Key wall
Cum.144.803Total

IIII

II

I
I

IIII

Su lneer
N.D. Division No. 7

Satna (M.P.)

Assista nt Engineer (F-.
N.D. Division No. 7

Satna (M.p.l

w,

SATNA NAGOD BRANCH CANAL KM.55.5OO KM. TO 83.00 KM.

325.806

63.56

329.3003.04

1.49I
1.591 2.LO

42r.996

1

4.257

5.150

Head Wall D/S 1 Step

L

28.L23

26.5L

11

Area=1.255-L7

0.23

3.14

39.240.93U/s & D/s well wall Lift

-2



14.4

Supplying, fitting and placing HY50 bar reinforcement in super- structure complete as per

drawing and technical specifications as per relevant clauses of section 1600 FE550

4F',r4 0.61726Main Bar 10 MM Oia @ 200 mm

0.395 46.155.08Disty Bar 8 MM Dia @ 200 mm ]
r20.77Total

240.342 Nos Headwall

slab

384 3.7r2 0.888 LO95.27Main Bar 12 MM Dia @ 150 mm

0.888 561.0722 28.72Disty 8ar 12 MM Dia @ 300 mm

Crash Barrier

0.88820 3.104Main Bar 12 MM Dia @ 150 mm

0.88820 1.93Main Bar 12 MM Dia @ 150 mm

2.79 0.617 30.9918Disty Bar 10 MM Dia @ 150 mm

120.39Total

240.782 Nos Crash Barrier

0.395 49-3015 8.32

46.7 743 2.75 0.395Oisty Bar 8 MM Dia @ 20O mm

96.00Total

192.012 Nos Wearing coat

U/s & D/s well

o.677 48.8022 3.60Main Bar 10 MM Dia @ 3m mm

0.395 29.31L2 6.184

0.888 32.6718 2.M4Main 8ar 12 MM Dia @ 300 mm

L9.2618 1.205Disty Bar 12 MM Dia @ 300 mm

130.04Total

260.092 Nos well wall

2589.553 KC.Grand Total
Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x

reinforcement as per drawing and Technical Specification and as per relevant clauses of sections

1500, 1700 and 2300 in RcC GRADE M 20

14.1 (A)

(i) 2

0.300 1.89r 3.14 2.000U/s RCC Flooring of well

2.000 0.300 1.891D/s RCC Flooring of well
Cum.3.770Total

14.1 (B)

(i) 2

Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x

reinforcement as per drawing and Technical Specification and as per relevant clauses of sections

1500, 1700 and 2300 in RCC GRADE M 25

26.2640.307 3.04Top Slab

1.7852 3.04Crash barrier

8.40 o.o7 3.8302 3.04Wearing coat
Cum31.879Total

I

I

II III

I

I

I

Head wall

74.O2

55.13

34.24

Wearing coat

Main Bar 8 MM Dia @ 20O mm

Oisty Bar 8 MM Dia @ 300 mm

0.888

3.14

28.80

Area=.2936

I

=

I

ffi
=

I

=---T--

I

---l



s.2( B)

Providing and Laying Reinforced Cement Concrete Pipe NP4/prestrssed concrete pipe on first

class bedding in single row. Providing and Laying Reinforced cement concrete pipe

NP4/prestrsseC concrete pipe for culverts on first class bedding of Sranular material (cost of

bedding inclr.rded) in sinr,le 1o* tna,rO nt fixing collar with cement mortar 1:2 bqt excluding

excavation, protection vrr'.ks, backfilling, concrete and masonry works in he3d walls and

1200 MM Dia NP4 PlPe 72 2.50 30.000 RM

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing wall/return
wall with 1OO mm dia AC pipe, extending through the full width of the structure with slope of 1V

:20H towards drawing foce. Complete as per drawing and Technical specifications

Weep Hole 8 0.90 7.200

Total 7.200 RM

12.1 (M)

Earth work in excavation of foundation of structures as per drawing and technical sp€cification,

including setting out, construction ofshoring and bracing, removal of stumps and other
deleterious matter, dressing of sides and bottom as per relevant clauses of section 30O & 21@

inBack Filling in MaBhy Foundation Pits

Head wall U/S 7 4.81 0.99 3.19 15.156

Head Wall D/S 1 4.81 15.156

Pip€ Barral 1 1.00 25.10 L.74 43.674

Murrum filling 1 2.M 28.18 0.98 56.101

Total 73.98s Cum.

Diverted Road

3.13

Embankment Construction with Material Obtained from Borrow Pits

construction of embankment with approved material having CBR>T obtained from borrow pits

with all lifts and leads, transporting to site, spreadin& grading to required slope and compacting

to meet requirement oftable 30G1, 300-2 and as per relevent clauses of section-3oo.

Embankment Construction 1 100.00 12.50 0.30

Total 375.mO Cum

4.1

Granular Sub-bes€ wlth well Graded Materiel (c8R>:lo or more) (Tebler /tdr-l & rabb tl{X1"2)

Construction ofgranular sub-base by providing well graded material like natural sand crushed

gravel or crushed stone having CBR >30, spreading in uniform layers with motor grader on

prepared surface, mixing by mix in place method with rotavator or plant mix method at OMC,

and compactint with vibratory rollers of 80 to 100 kN static weiSht to achieve the desired

density, complete as per Clause 401of Specification.

GSg 200 mm thick 1 100.00 7.50 0.20

Total

4.8 i(a)

Water Bound Macadam Providing, laying, spreading and compacting stone aggregates of

specific sizes to water bound macadam specification including spreading in uniform thickness,

hand packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber,

applying and brooming requisite type of screening/ binding Materials to fill up the inte6tices of

coa6e aggregate, watering and compacting to the required density as per clause 404 of

specification.

(i) Grading I (63 to 45 mm) (a) Using

Screening Type A (13.2 mm ngg.1
1 100.00 7.50 0.10 75.000

Total 75.000 Cum

13.9

0.99 3.19

375,000

150.000

150.000 Cum



4.8 ii (a)

SubiEnii-ngineer
N. O. Division No. 7

satna (M.p)

o 
"'"13.L:1,:i:ri 

J'; 
! 11.

Datna (M.p)
,)

waier Bound Macadam Providin& laying, spreading and comPacting stone aggregates of

specific sizes to water bound macadam specification including spreading in uniform thickness,

hand packing, rolling with vibratc,'y rcller 8-10 tonnes in stages to proper grade and camber,

applying and brooming requisite type of scr cening,/ binding Materials to fill up the interstices of 
.

coarse aggregate, watering and compa.ring to 11t" ."Or'r"O Oensity as per clause 404 of

specification.

0.075 56.250100.00 7.50

(ii) Grading ll(s3 to 22.4 mm)(a)

Using Screening Type B (11.2 mm

Acc.)

56.250 CumTotalI II I
1



GOYERNMENT OF MADITYA PRADESH

NARMADA VAILEY DEVELOPMENT
AUTTITOR.NTY

BARGIDIVERSON PROJECT

NAGOD SATNA BRANCH CANAL FROM RD 55.00 KM TO RD 83.00 KM
INCLUDING DISTRIBUTION SYSTEM OF BARGI DIVERSION PROJECT

NH CROSSING AT RD 71OO M
UMARHAT DISTY OFFTAKE FROM 60125 M OF N.S.B.C FROM RD

55.00KM TO 83.00KM

Prepared & Submitted By :

OFFSHORE INFRASTRUCTURES

TIMITED, MUMBAI

{

'Iil ,,,. tr0

CDIL

-''t
.

a!'

\I)

'; ,J



DESIGN OF NH CROSSING AT RD 71OO OF UMARHATDISTRIBUTARY
.ANAI NA1-A

1 Full Supplv nischarge (D"<ign Disch::rge)

2 3ed width
3 Futl Supply Depth

4 Free Board

5 Canal Side Slop3

6 canal Bed slope

7 velocity

8 Value Of 'N'

9 Top Wldth Of Bank's

10 canal Bed Level

11 Full supply Level

12 T.B.L.

13 Ground Level

r\RrncF naTA

l Type of Structure

2 Angle of Crossing

3 Nos. Of Barrel

4 Size of Barrel

5 Formation Level

6 Length of Barrel

7 Free Board in Barrel

= R.C.C. BarrelType

= 90 Detree

= 1 Nos.

= 2 X 1.8 M

= 339.200 M

= 30M

= 0.8 M

q
BW

FSD

FB

s5

BS

v
N

R/L

CBL

FSL

TBL

GL

3.1865

1.05

1

o.6

1.5 :1
1in 70O

1.406

0.018

1.5 4

338.749

339.749

3@.349

338.234

Cumex

M
M
M

M/S€c.

M

M
M
M
M

S@-
Assistant Engineer (F-rB..)

N.D. Oivision No. 7
Satna (M.P.)

tu'yrrt "'a/s'op uor5ifrq 'q'P
raa;Ef,uu Qns

L

S^ry
Sub Engineer

N.D. Division No. 7
Satna (M.P.)



HYDRAUTIC DESIGN :

(11 Sultabilitv of the strucure :

canal bed level

FsL ofcanal
Formation Level

kence a canal syphon is piqposed.

338.749 m

339.749 m

339.200 m

3.580 Sqm

1.L2O m

0.503 m
0.89 m/sec

3.00 m/sec

Un x R?3x 5V2

0.632 x s'/2

(21 Canal waterwav and size of oipes :

Discharge = 3.187 Cumecs

Max. velocity from Barrel = 4.0 m/sec

A.ea required = 0.797 Sqm

Providing RCC Barrel Size Of = 2.N x 1.80

Haunch size = 0.20 x 0.20

Thickness of Barrel = 0.30 M

Open Area ofone Barrel is = 2x1.8- 4 x (1/2x 0.2x0.2)

No.s Of Barrel Provided

Actual area ofwaterway
Total wetted perimeter

Hydraulic mean radius R

Actual Velocity

1

Velocity

0.89

Top level ofbarrel at centre

Top level of barrel at cenEe

Total length of Strudure
(E) Calculation For Losses

Head Loss Calculation :.

( | ) By unwins formula , Hf (1+f, +f.'UR)t'
29

0.50s &

Top of barrel - Thickness of Earrel - Depth of Barrel

339.100 - 0.300 - 1.800

337.000 m

30.00 m

a(1+b/R)

s
s

say

say

0.018

0.0m64
I in 1555.9

1 in 1550

339.100 m

339.100 m

where f1=

where a & b are as follows (Para 5.11 of E-ln-C70/1 Publication )

For @ncrete surface a = 0.00316 and b =
area of one Barel = 3.58 Sq Mts
perimeter of barrel = 7.120 Mts

0.03



R=
f2=

NP = 0.503 M
0.m316( 1 + 0.03/0.503) 0.0033

L

& hence Hf

D/S C.B.L Of CANAL

Length of barrel

30.00

1 + 0.505+0.0033 x (30/0.503) x

0.070 m

c.B.L.

356.204

356.134 M

0.89

2 x9.8L

HEAD IOSS

0.070

8.62 m

7.28 m

0.578 x 4.62

Hence there is Head Loss provison in canal

U/S lnvert level of Barrel

Hence U/S Invert level of barrel

HEI'ICETHE U/s CBL as per L-sec

D/S lnvert level of Barrel

Hence D/S lnvert levelof barrel

HENCE THE D/s cBL as p€r L-sec

(31 Scour depth calculatlon :

The normal scour depth

Regime scour depth D.

WhereW=4.83VQ

& t at entry

Max. scour depth D.r

Max. scour level

Foundation level of wingv/all

Foundation is kept at minimum of(D, (lD =

lnvert levelof Barrelat centre + Drop in Barrel

337.0@ + 0.010

337.010 m

337.010 m

338.749 M
lnvert level of Barrel at centre - Drop in Barrel

337.000 - 0.010

336.990 m

336.990 m

338. 9 M

3.19 Cumecs

o.473l1n't' Here f = 1'75

0.578 m below H.F.L

D (v[)0 51

4.83 x v 3.19

a
D

D,

7.28

0.640 m

1.5 x D,

1.500 x 0.640

0.961 m

339.749 - 0.961

338.788 m ..........,..................(l)

335.510 m .............................(ll)

335.510 m



DESTG OF NOTC{:

Notch width

Providing Trapezoidal type notch

= 0.224 X Q X( WATER OEPTH )

= O.221x712.53 x 3.30

= 4.15 feet

= 7.27 m

-3h

-3n

saY = 1.35 in

$ of Nqtch = Bottom width of notch + 2d'TAN o

= 4.43 +2 x 3.30

= 4.43 +2 x 3.30 x 0.055

= 5.50 feet

= 1.98 m

=2m
pitchinS in outer slope ofcanalis to be provided.

drarse ttrough oo : ".. iT;.l;Il,
= 3.352

> 3.187

x M Qd' -5l:

,112.5 r x3.30 -5,/2

FSD 1.5

330 r.5

cumecs

cumecs

@
Assistant Engineer lF-.+3..)

N.D. Division No. 7
Satna (M.p.l

Sub Engineer
N.D. Division No. 7

Satna (M.P.)

tE@-



RCC BOX CUTVERT , DESIGNATION

SAILENT TEATURES

1 BOX S|ZE

2 TOP SLAB THICKNESS

3 BOTTOM STAB THICKNESS

4 SIDE WALI THICKNESS

5 UNIT WEIGHT OF CONCRETE

5 UNIT WEIGHT OF EARTH

7 UN]T WEIGHT OF WATER

8 COEFFICIENT OF EARTH PRESSURE

9 TOTAT CUSHION ON TOP

10 THICKNESS OF WEARING COAT

11 CARRIAGEWAY

12 CONCRETE GRADE

13 STEET GRADE

14 oSC

15 oST

16 n (FOR DEPTH OF NEUTRAL AxlS)

17 k ( FOR MOMENT OF RESTSTANCE )

18 i (FOR EFFECnVE DEPTH )
19 No of Banel

2.00 x 1.80

0.30 M

0.30 M
0.30 M
24 KN/m3

18 KN/m3

10 KN/m3

0.5

5.0 M
o.o7 M

8 I.ANE DIVIDED

M25 = 25 MPA

FE415 = 415 MPA

8,33 MPA

230 MPA

0.294
1.105 MPA

0.902

1

MW--

cRoss sEcroN oF Box( rN M)

339.200

339.099

338.799

336.999

336.699

Sub Engineer
N.D. Division No. 7

Satna (lvi.P.)

1.8

2

9
oo

.i)
o

0.30

0.30

o"''ff],:lfl[:"{,::p.t
satna (M.p)

0.10



LOAD ULCUUTION

2.1 i0? SLAB

2,1.1 DEAD TOAD

a cushion

b self wt. oftop slab =
c. TOTAT

0.1 x

0.30 x

18

24
1.8

7.2

9

kn/m3
kn/m3
kn/m3

2.1.2 LIVE LOAD

consider moving load of 70R (T). The dispersal and position of load shall be as under:

0.84 L.22 0.84 4.57

0.1

0.1

0.1 (0.84+1.22+0.84) 0.1

+
4.77

a ' '. t r",..',4
3.1

Dispers€al perpendicular to span

Dlspersal in span diirection

4.57+2t + 2d

0.84 + 2x 0.10

4.57+O.2

0.1

1.040 kM/m2

4.77 kN/m2

Note:
1 Since the length of wheel is more than total width of box at top that is 3.84 m further dispersal by "2d" shall not be

possible, hence not taken. ln case sfiere the len8ith of load is less than the width of box but work out more when

2 As the load d wheel after dispersal does not overlap, both wheels need to be taken separately.

3 For dispersal refur IRC:21-20fi) C1ause305.16.3.

4 lmpact as per IRC:G2(m Oause 211 shall betaken.

5 This shall be the load when c is zero and live loadis taken to dispers€ through wearlng coat only.

loads per unit area when 2 track load (cwering + lanes) is considered

350/4.77 x 1.04 70.ss kN/m2

lmpact factor for 70R[f] shall be br 25% as per clause 211.3(axi] of lRc:G2000

Loading lncludlnd impact 88.19 kN/m2



ihe larger ofthe two that is 88.? kN/m2 is considered

Note:

1) As the load ofWheel after disposal oua' lap both rvheels need to be taken together.
2) forthe dispeEal refer IRC:21-2000 Oause 305.16./t.

3) impact as per IRC-G2014 Oause 208.6.7( c ) dueto cushion more than 3.0 m.

2.1.3 Total load (D.1. +L.l-.) 97.19 kN/m2

2.2 Bottom Slab

2.2.1 Dead load

Load from the top slab including cushion

Load of walls = l2xl.8xO.3x24l 12.6
self wL of Bottom slab= 0.30 x 24

Total Load

9
9.97

7.2
26.77

kN/m2
kN/m2
kN/m2
kN/m2

1.20 (0.84 0.00 (0.84 0.00

0.30

The live Load on top box will be disperse through walls and when ananged on the carriage

way (length wise ofthe box)the distribution shall be as under:

Taking reductiom for simultaneous addition lane loadings at 20% (refer lRc:6-20oo,clause 208), the load on

unit area of bottom salb for two track loading wo*s out to 20.51KN/M2, if one track without reduction is

considereed restricting area as dispersal the laod per unit area work out 19.8kN/m2.The dispersed live load

on bottom slab (2n be taken to be 21kN/m2.

Total load = 26.2 + 2l = 47,17 kN/m2

Live Load

Load from top slab with impact = 88.19 kN/m2

Total load = 26.2 + 88 = 114.36 kN/m2

0.0o (0.84+1.22rO.84)
0.100

0.30

1.8

2.3 Side Wall
2.3.1 case 1 : Box empty , earth pressure with live load surcharge €quivalent to 0.72 m ht. of earth on both

sides fills.

2.70

J
I I

-

III!I
18.9 0.9 6.48



Case 2 : Box full .Live Load Surcharge on side fill

a_4 18.9 0.9 6.,la

Pressure due to live load Surcharge

= 0.72 x 18 x 0.5

Pressure due to Earth Surcnarge

= 0.1v 18 x 0.5

Pressure due to Earth Fill

= 2.1x 18 x 0.5

Pressure due to live load surcharge

= 6.'18

Pressure due to Earth Surcharge

= 0.9
Pressure due to Earth Fill

= 0.5x(1&10)x2.1

wall

18.9

6.48 kN/m2

0.9 kN/m2

18.9 kN/m2

2.10

6.48 kN/m2

0.9 kN/m2

8.4 kN/m2

kN/m2

kN/m2

26.17 kN/m2

2.3.2 case 3 : Box Full , no live Load surcharEe on side fill
Wall

10

&4 0.9

Pressure due to submerged garth

= 8.4
Pressure due to Earth surcharEe

= 0.9

2,4 Base Presssure

DEAD I.OAD

Load from top slab and walls including cushion

Self weight of bottom slab

= O.3x24

Total Load

8.4

0.9

kN/m2

kN/m2

<_-

33.37



11.54

6.09

17.63

t7.3
9.13

?6.43

KN.M

KN.M

Live Load

There is no live load except coming from top slab

withimpact 88.19

2.4.1 Base Presrsure = f2L 56
(ls safe for a S.B.C of 150 kN/m'?)

3 MOMENT CATCUTATION

3.1 TOP SIAB

Fixed end moment due to dead load = 9x2.3x2.!h2
Fixed end moment due to live load = 13.81x2.3x2.3h2

Total fixed end moment

mid span moment due to dead load = 9x2.3x2.3/8
mid span moment due to live load = L3.a1x23x23/a
Total mid span moment

18.9x2.\x2.7

3.2 BOTTOM 5I-AB

Fixed end moment due to dead load

Fixed end moment due to live load

Total fixed end moment
mid span moment due to dead load

mid span moment due to live load

Total mid span moment

26.17x2.3x2.3/L2

26.17x2.3x2.3/8

3.3 SIDE WALL

3.3.1 case.1 Box empty, surdrar8e load on side fill Fem at top due to dead load

Fem at top due to dead load

= O.9x2.1x2,!

12

FEM at top due to live load

= 6.4€,x2.:.:2.Ut2
Total FEM at top
FEM at bas due to dead load

= @:aair

+ 18.9x2-1x2-l

30

72+20
FEM at bas due to live load

Total FEM at base

Mid Span moment dueto dead load

= 0.9x2.1x2.1 18.9x2.1x2.1+-816
Mid Span moment due to live load

= 5.48x2.1x2.r/a
Total mid span moment

3.3,1 casB.2 Box full ,live load surcharge m side fill
F€m at top due to dead load

= 0.9t2.1x2.1 8.4x2.1x2.1

L2 30
FEM at top due to live load

= 5.&2.7v2.L1t2
Total FEM at top

kN/m2

ttl/m2

=

=

3.97

6.09

10.05

5.95

9.13
15.08

KN.M

KN.M

KN.M

3.11

4.5 kN.M

2.38

5.49

2.38

6.88

5.77

1.56

3.57
9.28

2.38

3.94 KN,M

KN-M



FEM at bas due to Dead load

= 0.9x2.1x2.1 i g4rz;UA!
12 20

fEM at bas due to live load

Total FEM at base

Mid Span momcnt due to dead load

= 0.9x2.1x2.1 8.4x2.1t2.1+-816
Mid Span moment due to live load

= 6.4&x2.7v2.!8
Total mid span moment

case.3 Box full ,no live load surcharge

Fem at top due to dead load

= 0.9x2.1x2.1 8.4x2.1x2.1+-12 30
FEM at top due to live load

Total FEM at top
FEM at bas due to Dead load

= 0.9x2.1x2.1 8.4r2.7x2.1+-12 20

FEM at bas due to live load

Total FEM at base

Mid Span moment due to dead load

= O.9x2-ir2.1 A.4rA.bA.L
816

Mid span moment due to live lo€d

Total mid span moment

4 DIsTRIBUTION FACTORS

2-1a kN.M

238
4.55

2.82

1.56

KN.M

KN.M

KN.M

KN.M

3.57

6.39

3.3.1

0

1.56

0

2.74

KN.M

2.La kN.M

2.42

0
2.82

5 MOMENT DISTRIBUTION

5.1 F.E.M. Due to dead load

Mae 3.97

-3.97

J!nctlon MEMSERS 4EvL=Kd'lL
modified

t2 suM 4ErlL
Dinrlbullon

fadors

AB 112.3 0.435 0.435/0.911 o-480

AD 112.! o.476 0.476/O.977 0.520

B
BC 1/2.7 o.476 o.476/0.9!7 0.520
BA 1.12.3 0.43 5 o.43slo.911 0.480

c
CD 712.3 0.435 0.435/0.911 0.480

CB r12.r o.476 0.47610.977 0.520
DA r12.t o.476 0.47610.971 0.520
DC 112.3 0.435 0.435/0.911 0.480

Muo

D



Mco

M

M

MAB

MBA

Mco

Moc

Mac =

Mca =

5.3 F.E.M. Due to total load

Mas

MBA

Mco

Moc

Meo =
Moa =

Mec =

Mcg=

Msc =
Mcs =

11.54

-11.54

CqSE 1

3.11

4.5

CASE 2

1.56

2.L8

CASE 3

1.56

2.LA

Mcc

5.2 F.E.M. Due to live load

6.09

-6.09

6.09

-6.09

CASE 1

2.38

2.38

10.06

-10.06

17.63

-!7.63

CASE 1

5.49

6.88

CASE 2

2.38

2.38

CASE 3

0

o

CASE 2

3.94

4.56

CASE 3

1.56

2.ta

5.4 A typical distribution is shown in table .results based o similaar distribution for other combination are given in

other table
CAE 1:

IOINT B c

MEMBER AD AB BA BC CB DC OA

0.520 0.480 0.480 0.520 0.520 0.480 0.480 0.520

MOMENT -5.490 10.050 5.490 -5.880 17.630 -17.630 6.880

EALANCE -2.376 -2.794 2.194 2.376 -5.590 -5.160

2.795 1.097 -7.@7 -2,795 2.580 -2.580 -1.188

BAI,ANCE -2.024 -1.868 1.858 2.O24 -1.959 -1.809 1.809 1.959

c.o 0.980 0.934 -0.934 -0.980 1.012 0.905 -0.905 -1.012

EALANCE ,0.995 -0.919 0.919 0.995 -o.997 -0,920 0.920 o.997

0.499 0.460 -0.460 -0.499 0.498 0.450 -0.460

EALANCE -0.499 ,0.460 0.460 -0.498 -0.450 0.450 0.498

c.o o.249 0.230 -0.230 -o.249 0.250 0.230 -0_230 -0.250

BALANCE -o.249 -0.230 0.230 -0.250 -0.230 0.230 0.250

0.125 0.115 -0.115 -0.r25 0.125 0.115 -0.115 -0.125

BAI.ANCE -0.125 0.115 0.725 -0.125 -0.115 0.115 0.125

0.063 0.058 -0.058 -0.063 0.063 0.058 -0.058 -0.063

BAI-ANCE -0.063 -0.058 0.058 0.063 -0.063 -0.0s8 0.058 0.063

DC

CD

o.F.

5.160 5.590

1.188

-0.498

0.499

o.249



0.032 0.029 -0.029 -0.032 0.032 o.029 -0.029 -0.032

EALANCE

c.o

\ -0.032 -0.029 0.029 0.032

-0.016

0.016

-0.032 -0.029 0.029 0.032

0.015 -0.015 0.015 0.015 -0.015 -0.01b

BALANCE -0.015 0.016 -0.015

c.o 0.008 0.008 -0.008 -0.008 0.008 0.008 ,0.008

BALANCE -0.008 -0.008 0.008 0.008 -0.008 -0.008 0.008 0.008

c.o 0.004 0.004 -0.004 -0.004 0.004 0.004 -0.004 -0.004

BATANCE -0.004 -0.004 0.004 0.004 -0.004 -0.004 0.004 0.004

0.002 0.002 -0.002 -0.002 0.002 0.002 -0.oo2 -0.002

EALANCE -0.002 -0.002 0.002 0.002 -0.002 -0.002 0.002 0.002

0.001 0.001 -0.001 -0.001 0.001 0.001 -0.001 -0.001

BALANCE -0.001 -0.001 0.001 0.001 ,0.001 -0.001 0.001 0.001

c.o. -0.001 {.001

8AI-ANCE -0.001 -0.001 0.001 0.001 -0.001 -0.001 0.001 0.001

TOTAT -7.110 7.110 -7.110 7.110 -13.226 73.226 -73.226 73.226

7.L70
7.lto

7.110

13.226 13.226

L3.226 73.226

NEI MOMENT DIAGRAM

CASE 2 :

,IOINT B c DC

MEMBER AD AB BA BC CB CD DC DA

D.F. o.520 0.480 0.,l{}0 0.520 0.520 0.480 0.480 0.s20

MOMENT 1.940 10.060 -10.050 -4.560 17.530 -17.630 4.560

BAI,ANCE -2.938 2.938 3.782 -6.796 6.274 6.796

c.o 3.398 1.459 -1.469 -3.398 1.591 -3.137 -1.591

BALANCE -2.336 2.336 2.537 -2.459 -2.269 2.269 2.459

1.230 1.168 -1.168 1.135 -1.135 -7.266

BALANC€ -1.151 1.151 t.217 -!.249 -7.L52 7.152 7.249

c.o. 0.625 0.575 -0.525 o.624 0.576 -0.576 -o.624

BATANCE -o.576 0.575 0.625 4.524 {.575 o.576 o.624

c.o. 0.312 0.288 -0.312 0.313 0.288 -0.288 -0.313

BATANCE -0.288 0.288 0.312 {.313 {.288 0.288 0.313

c.o. 0.157 0.744 -0.144 -0.157 0.156 -0.744 -u.l5b

BALANCE -0.157 -0.744 0.144 0.157 -0.156 0.144 0.156

c.o,

0.015-0.o1r 0.015 0.016

0.008

c.o.

c.o.

0.001 0.001 -0.001 -0.001 0.001 0.001

7.110

3.940

-3.182 -6.27 4

3.!37

-2.531

c.o. -1.230 1.266

-1.247

-0.576

-0.625

-0.288

-0.312

0.rM

-0.144
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c.o. 0.195 0.180 -0.180

0.180

-0.090

-0.195 0.195 0.180 -0.195

BALANCE {.195 0.195 -0.195 -0.180 0.180 0.195

0.()9r)

- n090
-0.098 0.098 0.090 -0.090

0.090

-0.098

3ALANCE -0.098 0.090 -0.108 -0.090 o.oq8

3.049 0.045 -0.045 -0.049 0.049 0.045 -0.045 -0.049

BALANCE {.049 -0.045 0.045 0.o19 -0.049 -0.045 0.045 0.049

c.o 0.025 0.023 -0.023 -0.025 0.025 0.023 -0.023 -0.025

BALANCE -0.025 -0.023 0.023 0.025 -0.025 -0.023 0.023 0.025

c.o. 0.013 0.012 -0.012 -0.013 0.013 0.012 -0.012

BALANCE -0.013 -0.012 0.012 0.013 -0.013 -0.072 0.012 0.013

c.o. 0.007 0.006 -0.006 -0.007 0.007 -0.006 {.007

BALANCE 0.007 -0.006 0.006 0.007 {.007 -0.005 0.006 0.007

c.o 0.004 0.003 -0.003 -o.004 0.004 0.003 -0.003 {.004

BALANCE -0.004 -0.003 0.003 0.004 {.004 -0.003 0.003 0.004

c.o 0.002 0.002 -0.002 {.002 0.002 0.002 -0.002

EALANCE -0.002 -0.002 0.002 0.002 0.002 -0.002 0.002 0.002

c.o. 0.@1 0.001 -0.m1 -0.001 0.001 0.001 -0.001 -o.001

BATANCE -0.001 -0.001 0.001 0.001 -0.001 -0.001 0.001 0.001

TOTAL -5.130 5.130 -5.130 5.130 -11.064 11.064 -11.064 11.064

c.o.

5.130

5.130

5.130

11.064

11.064 11.064

NET MOMENT DIAGRAM

tOAD

Distributed Moments at Supports

Remarks
CASE

Mot MDc Moo

McD Mcg Load on top slab and tottom
slab remains same in all

cases, only load on side wall

vades
No brakingforce need be

aonsidered due to cushioh.

iOTAL tOAt
1 7.tLO -L3.226 -7.LLO 73.226

2 6.212 -t2.207 -6.272 72.207

3 5.130 L7.064 11.064

MAX. 7.710 73.226 1 .170 73.226

5.130

11.064

-0.180

-0.180

u.098

c.o.

-0.013

0.@6

{.002

Moo

Mrc

-5.130



MID SPAN IvIOMENTS LOADS ON

5 BRAKNG TORCE

6.1 LOAD:7OR(T), wheel load is considered as there is no overlapping

Mrg = M., = 38.L6x4.77 /2
= 91.01 kN

The moments at top and bottom end sahll be zero

After distribution of moment among all the member a moment of 46 kN.m is obtained at all end

This moment is added to the maximum moments obtained for varius combination of loadings at the ends

of members to get design moments. Since braking force can also act from the reverse direction the
moment at junctions are added irrespective of its sign

7 DESIGN OF SECTION

7.1 Design moemnts
MID.SPAN

Load Case Ma" AR DC AD

Total Load Maximum of All cases 7.770 73.226 9.95 15.366 -0.888

Braking Force Distributed Moments at support 45.510 45.510 o 0 o
Design Support Moments lncluding braking 52.620 58.736 9.950 15.366 -0.888

7.2 Top Slab

D6sign of Top slab under irax. sagging (+ve) B.M.

Maximum moment AT mid span including braking 9.950 kN.m

Depth required 9.95 x 106

CASE 1 CASE ? REMARKS

15.08-

l7 .77+7 .771/2

15.08-

i'5.272+5.272],12

15.08-
(s.13+s.13)/2

9.9s

MEMBER

1.97 8.808

26.43-
(73.226+t3.22611

2

26.43-

172.207+r2.207ll
2

25.43-
( 11.064+1r.054)/

2
Mc,

13.204 L4.223 15.3 55

9.2&
0 .17+71.2261/21

6.39-

16.272+72.2071121

2,a2-
(s.13+11.064)/2)

-0.888 -2.850 -5.277

The walls bends

outwardly in all

threee cases

provide 260

1000 x 1.105

mm is SAFE

94.89 mm

The braking ofrce shall be 20% for the first lane load

The brakig force = 350X 20l10O = 70 kN

Load on top box which will affect the box

= 2.@ x7o14.77 = 38.16 kN

6.2 Moment due to braking force

CASE 2



Ast = 9.950 x 106 184.47 mm2

tjd 23O x 0.902 x 260

Thickness oftnp slab provided

Clear cover provided =
1 Diamereroftherelnforcement stbars
2 Diameter ofthe reinforcement Ganck bars

Effective depth provided using mm cover and mm dia bars

0.300
0.040

t2
16

mm

mm

Providing 12 mm dia bars at a spacing of

Providing 16 mm dia bars at a spacing of

There fore area of steel provided

300

300

mm

mm

0.254

376.8 mm

669.87 mm

1046.67 mm

HEI{CE SAFE

2

z

2

There fore provide sagging reinforcement of 12 mm dia bars at 300 mm dc spacing

Design of Top slab under Max, hogglng (-ve) B,M.

Maximum moment AT support n including braking 52.620 kN.m

Depth required =

provide 260

52.620 x 105 278.22 mm

1000 x 1.105

mm is SAFE

As per Cl. No. 305.5 of IRC 2l: 2OOO, when lrte haunches arc provlded the total depth ofslab or beam may be
considered as dGpth ofslab or beam assumed lnitislly + size of haunche8 divided by 3.

ln this case initial depth ofslab assumed

size of Haunches

Effective depth provided (when no haunches)

There fore the depth of slab when the haunches are provided

Area of steel required

Ast=M=52.620x

Diameter of straight bar
Providing mm dia straight bars at a spacing of

Ast. Provided by rtraisht bars

Total area of steel provided

= 0.30 m

= O-2O x

= 0.254 m

= O.3 + 0.213

= 0.37 m

o.2

Clear cover provided = O,o4 m

Diameter ofthe reinforcement (sagging bar) = L2 MM
Effective depth provided using 40 mm cover and 12 mm bars (when haunches provided)

106

= 0.37 - 0.04 - 0.(X)6

= 0.324 m
HEI{CE SAFE

= M/ostjd
= 975.54 mm2

tjd 230 x 0.902 x 250

Sagging steel are crancked on to supports

Balane area of steel to be provided
669.87 mm2

975.54 - 669.47

305.67 mm2
L2 mm
30O mm

375.8 ..2
669.87 + +376.8

10,16.67 mm2



HENCE SAFE

There fore area of steel provided at supports:

Crancked bars of 12 mm dia at a spacing of 5O0 mm c/c

Straight bar; of 12 mm dia at a sDacing of 300 mrn c,/c

Max. shearfoic€ intensities atthe supports are as shown on diagtam

111.7685 KN

111.7685 X = 1.05

2.1

Max. Shearforce ofabove case = 111.7685 KN

corrosponding distance 'X' from where it changes its sign (i.e. + or -) to Max. S.F.

= 1.05 M

Shear force at a distance of effective depth 'd'+ half ofthe thickness of support from centre line ofthe support

= o.3+o.3/2
= O.45 M

There fore the Maximum shear force at a distance of 0.45 m from the centre line of the support are

= 111.7685 x (1.05 - 0.45)/ 1.0s

Max. Total shearforce = 63.87 KN

Nominalshear stress = V/bd
= 63.8677142857r$/Ooo0x2s4l

= 0.25 N/mm'?

% oftension steel provided at supports = 100 Ast. / bd

= 100 x 10t16.57 I f0C0 x254
= 0.412 %

corroesponding permisible shear stress Tc from Table 23 of lS 456:2000

= 0.272 N/mm2

Since the Permisible shear stress Tc is more than the Nominal shear stress Tv, Shear reinforcement is not needed,

and the section is need not design from SHEAR criteria, Hence the section is to be designed from hogging Cve) B.M.

Shear resisted by concrete Vc = Tc b d

= 0.412 x 1fi)O x 254

= 104648 N

= 105 KN

Shear resisted by bent up bars = 559.87 x 230 x 0.707

= 108928 N

109 KN

Total shear resisted by concrete & bent up bars = 104.55+108.93

= 274 KN

>6/.KN
Since the shear resisted by concrete & bent up bars are more than the required, Design of reinforcement from

shear criteria is not needed. HENCE O.K.

8.2 BOTTOM Slab

1.05 m
#



Design of Bottom slab under Max. sagging (+ve) B.M.

Maximum rnoment at mid span including braktng

Depth required =

provide 260

15.366 x 106

15.366 kN.m

LL7.92 mm

284.87 mm3

0.300
0.040
f2 mm
16 mm

0.254

376.8 mm'
669.87 mm2

10rt6.67 mm2
HE'{CE SAFE

Ast M 15.366 x 106
tjd 23O xO.9O2x 2@

Thickness of Bottom slab provided
Clear cover provided

1 Diameter of the reinforcement st bars
2 Diameter ofthe reinforcement Ganck bars

Providing 12 mm dia bars at a spacing of
2 Providing 16 mm dia bars at a spacing of

There fore area of steel provided

1000 x
mm is

1.105

SAFE

300

300

mm

mm

There fore provide sagging reinforcement of 12 mm dia bars at 300 mm cy'c spacing

Design of Bottom slab urder ilax. hogging (.ve) B.M.

Maximum moment at mid span including braking 58.736 kN.m

Depth required 58.736 x 106 230.55 mm

provide 260

As per cl. No' 305.5 of lRc 2l: 2000, whcn lhe haunches are provided the total depth of slab or beam may be
considered as depth ofslab or beam assumed initially + size of haunches divided by 3.

ln this case initial depth ofslab assumed = O.3O m
Size of Haunches = 0.20 x O.2
Effedive depth provided (when no haunches) = 0.254 m
There fore the depth ofslab when the haunches are provided = O.3 + O.2/3

= 0.37 m
Clear cover provided = 0.04 m
Diameter of the reinforcement (sagging bar) = L2 MM
Effective depth provided using 40 mm cover and 12 mm bars (when haunches provided)

= "?.lo**"ou
HENCE SAFE

Area ofsteel required = M / ostj d

Ast = M = 58.735 x106 = 1088.92 mm,
tjd 230 x 0.902 x 260

Sagging steel are crancked onto supports

1000 x 1-1os

mm is SAFE



Diameter of st.aight bar
Providing mm dia straight bars at a spacing of

tut. Provided by stralght bars

Total area of steel provided

669.87 mm'?

1088.92 - 559.87

419.05 mm2

!2 mm
300 mm

376.8 mm'
669.87 + +376.8

10116.67 mm2

U]ISAFE

Balane area ol steel to be provided

There fore area of steel provided at supports:
Crancked bars of 12 mm dia at a spacing of 600 mm cJc

Slraight bars of 12 mm dia al a spacing of 300 mm c/c

Max. shearforce intensities at the supports are as shown on diagram

1.05 m 131.514 KN

131_514 X = 1.05

2.1

Max. Shearforce ofabove case = 131.514 KN

Corrosponding distance 'x' from where it changes its sign (i.e. + or -) to Max. S.F.

= 1.05 M
Shear force at a distance of effective depth'd'+ half ofthe thickness of support from centre line ofthe support

= 0.3 + 0.3/2

= 0.45 M

There fore the Maximum shear force at a distance of 0.45 m from the centre line ofthe support are

= 131.s14 x (1.0s - 0.4s) / 1.0s
Max. Totalshearforce = 75.15 KN

Nominal shear stress = V/bd
= 75.L5o8577428s7V(1000x2s4)

= 0.30 N/mm3

% of tension steel provided at supports = 101 Ast. / bd

= 10O x 1046.67 / IOOOx254

= O.4r2 %

Conoesponding permisible shear stress Tc from Table 23 of lS 456:2001

= 0.272 N/mm'?

Since the Permisible shear stress Tc is less than the Nominal shear stress Tv, The design is to be done from SHEAR

criteria.
Shear resisted by concrete Vc = Tc b d

= 0.412 x 1000 x 254

= 10461t8 N

= 105 KN

Shear resisted by bent up bars = 669.87 x230xO.707



= 108928 N

109 KN

Total shear resisted bv concrete & bent up bars = 104.65+108.93

= 214 KN

>75KN
Since the shear resisted by concrete & bent up bars are more than the required, Design of reinforcerBent from

shear criteria is not needed. HENCE O.K.

8.2 S|DE WALTS

Deslgn of SIDE WALL under ilax. sagging (+ve) B,ll.

Maximum moment support/mid span including braking -0.888 kN.m

Depth required -0.888 x 106 SNUM! mm
1000 x 1.105

mm is #**#provide 260

M -0.888 x 106

tjd I 230 x O.9O2 x 260
Thickness ofSide wall provided

Oear cover provided

Diameter of the reinforcement
Effective depth provided using mm cover and mm dia bars

Providing 12 mm dia bars at a spacing of
There fore area of steel provided

-15.,15 mm3

0.300
0.040

t2 mm

o.254
300 mm

= 376.8 mm3

HENCE SAFE

There fore prcvide sagging reinforcement of 12 mm dia bars at 300 mm c/c spacing

There fore provide Hogging reinforcemenl of 12 mm dia bars at 300 mm dc spacing

Hence Reinforcement trom Cranck Bars trom top slab and Bottom slab upto U4 will be provided to fulfill the requiEment of
the Ho99 reinforcement of side walls.

15.25

3.649

6.48

0
2.30

check for shear

Ra= 0.9x2.3 + 6.48x2.3 + (L12x18.9x2.3)

2 3

Maximum moments atjundions of slabs and walls are same as slabs. Hence provide same reinforcements as slabs

at iunctionsAupports.

Ast =

18.9

2



1.035 +

15.73 KN

7.152 + 7.245

Ro= 0.9x2.3 + 6.46x2.3 + l2xL/2xr8.9x2.31
2

7.452 + 74.49

32

1.035 +

22.94 KN

S.F. near top at oeff from
A= 15.73{.9O.444-6.48xO.44+tl2 x3.@9xO.444

A= 11.64 KN

S.F. near Base at Defffrom
o= 22.98-rA.44+6.48x0.444-(18.9+15.2s1/2xO.444
D= 72.52 KN

MAXIMUM SHEAR STRESS

LESSTHAN 0.23 N/mm2 HENCE SAF€ K'R 0.25 % SrEEr

l

usmguno SIEEL:

As per lS Code 3370
MINIMUM REINFORCEMENTTO BE PROVIDED

Diameter of the reinforcement
Spacing Required

Spacing Provided

There fore area of steel provided

on both faces of wall

12.52X 1000

254X 1000

O.M9 N/mm2

= 0.12% ofthe cross-sectional area

= O.72% x30ox 1000

= 360 mm2

12 mm
314 mm
30O mm

376.8 mmz

753.6 mm2

w Assistant Engineer (F-S"l
N.D. Division No' 7

Satna (M.P.)
Sub Engineer

N.D. Division No.7
Satna (M.P.)

W=



BAR BENDING SCHEDULE FOR BOX CUTVERT

.6
o
E
E

Descriptlon of
bars

Type of Bars

Dia of
bars in

mm

o
o

tr
o.

€
E

l-ength

of ba rs

in

M

-lotal

Length

ln

M

Unit
wt. ln

kclm

TOP SLAB

MAIN BAR ST.

BAR(BOTTOM}
2.52

t2 300 2.52 100 252 0.889 224

B

MAIN BAR

BENT UP

BOTIOM

o.44 44

1

o.77 7L
40.r, t.2 1b 300 4.t2 100 412 1.5 8 651

c

2.52

72 300 100 0.839 2',.4

D

DISTRIBUTION 29.96

72 300 29.96 2x9 539.3 0.889 4i9
BOTTOM SLAE

E

MAIN BAR ST.

BAR(TOP )
2.52

72 300 2.52 100 252 0.889 224

F

MAIN BAR

BENT UP TOP

7.2

F,,
o.7t

0. 0.4 16 300 4.72 100 412 651

G

MAIN BAR ST.

BAR(BOTTOM)
2.52

t2 300 2.52 100 252 0.889 224

(

Nos of
bars

Qty in

kg

MAIN BAR ST.

BAR(TOP ) 2.s2

1.58

(



H

VERTICAL WALL

I
Away water

Face
2.32 il t2 300 3.32 2 x100 664 0.889 59C

I u/s 29.96

!2 300 29.96 2x8 479.4 0.889 4i6

K

WATER SIDE

&INTERMEDIA

TE WATl.s

2. 2

LI t2 300 3.32 2 x100 664 590

L

M

t2 300 29.96 479.4 0.889 426

HAUNCH SARS

_t
0.3-rx
0.8 Y--lo.r F 10 300 t.4 4 x100 560 o.6t7 335

TOTAL 5534KG

ADD 5 % FO WAISTAGE AND OVELAPPING 277KG

5811KG

DISTRIBUTION 29.96

72 300 2x9 539.3 0.889 479

( (

0.889

DISTRIEUTION 29.96

ZxB

GRAND TOTAL

29.96



0.3 m

-

U/S BREAST WALL :

tarth pressure is acting at a slope of 2:1

0
Angle of Slope =
6

cos(S)

cos(6)

Total Horizontal Pressure

Moment at junction of barrel

& breast wall

d effectlve required

Diameter of bar

Clear Cover

d effective provided

0.866

0.894 <+
0.3 m

- coslo)lcos(6) [ cos(6)-v cosz(6)

I cos(6] +v cos'z(6) - cosz(O)l

0.894 x {0.894- v(0.894^2 0.866^2D

{0.894 + V(0.894^2 0.856^2))

0.501

1.115

0.538

KlxWxH2

30'
26 34',

26.56'
L.236

339.113

Gr'

K.h

Kat,

K.h

LateralPressure P

2

0.538 x 1.80 x 1.24 2

2

0.740 t/m

P x cos(6)

0.740 x 0.894.

0.662 tlm2

PxCos(6) xH
3

0.662 x 1.24

3

o.2726
2.726

t-m/m
KN-m/m

M

Qx b

2.72x76^6
1.u0 x 1000

49.56 mm

12 mm

30 mm

264 mm



An required

Provide 12 mm dia bars

Hence Spacing

Provide

But minimum steel required =

Provide 12 mm dia bars

Hence Spacing

Provide

o.27 x LO^1

M

o,rxjxd

73O xA.gO x 2@

49.89 mmz

AO x 1000

2265.90

300.00

314.00

300.00

mm

mm

0.12% x300x 1000

36O mm2

Provide 12 mm dia bars @ 300 mm c/c as main bar.

Provide 12 mm dia bars @ 300 mm c/c as distribution bar.

mm

mm

W sw=
Sub E'qineer

N.D. Divisiorr No. 7
Satna (M.P.)

Assistant Engineer (F5..1
N.D. Division No. 7

Satna (M.P.)

A$ x 1000



1

Earth work in excavation offoundation ofstructures as per

Crawing arfi technical specificatior\ includi!3 setting out,

constuction ofsiluir.g and bracing, removar ofstumps and

oth"r deletoriorN mattsr, dressing ofside" ond Dottom as per

relcvant clauses ofsection 300 & zr"0 in

Ordinary Soil Depth tlp to 3 m.

SATNA NAGOD BRANCH CANAL KM. 55.600 KM, TO 83.00 KM.

Abstract of Umarhat Disty. N.H. AT R.D' 7100 M.
UCSR RefRate Unit Amountqtv

S. No. oescription

4 5 6321

12.1r(i)Cum361.924

12.6Cum 1049978227.4L6 4671

Providing and laying Plain/Rei,rrbrced ccment concrete in

open foundation including form work shuttering etc.

complete as per drawing and tecirnical specifications and

as per relevant clauses of sections 1500, 1700 & 2100

with PCC GRADE M15

2

909916 14.482810 tonne10.988

Supplying, fitting and placing I'IYSD bar

in super- structure complete as per drawing and technical

specifications as per relevant clauses of section 1600

50

reinforcement

3

33427
14.1(A) (i)

2
Cum.5.891 56744

concrete in super-structure e/x reinforcement as per

drawing and Technical Specification and as per relevant

clauses of sections 1500, 1700 and 2300 in RCC

Providing and Placing Reinforced/Prestressed

GRADE M 20

14.1(8) (i)

2
1102363Cum175.358 62865

Providing and Placing Reinforcod/Prestessed cement

concrete in super-stfucture €y'x reinforcement as Per

drawing and Technicat

clauses of sections I

GRADE M 25

500, 1700 and 2300 in RCC

Specification and as Per

7176 13.9Rm9.600 185

Providing weep holes in Brick masonry/Pl

concrete abutment, wing walVretum wall with 100 mm

dia AC pipe, extending through the full width of
structue with slope of lV :20H towards drawing foce.

Complete as per drawirrg and Technical specifications

ain/Reinforced

5

12.1(Vi)1759530857.7257

per drawhg and technical specification, including setting

out, construction ofshoring and bracing removal of
stumps and other d€leterious matter, dressing ofsides and

bottom as per relevant claus€s ofsection 300 & 2100

inBack Filling in Mashy Foundation Pits

Earth work in excavation of foundation of structures as

3.1358125375.000 1558

Embankment Construction with Material

Borrow Pits Construction of embankment with approved

material having CBR>7 obtained from borrow pis with

all lifts and leads, transporting to site, spreading, grading

to required slope and compacting to meet requirement

table 300-l,3OO-2 and as per relevent clauses of section-

Obtained fiom

300

1

22443

Cum

Cum.



S.No Description Rate Unit UCSR Ref.

Granular Sub-base with Well Graded Material
(CBR>30 or more) (Table:- 400-1 & Table 400-2)

Construction of granular sub-base by providing well
graded material like natural sand crushed gravel or
crushed stone having CBR >30, spreading in uniform

layers with motor grader on orepared surface,

mixing by mix in place method witil rotavator or
plant mix nrethod at OMq and compacting with

zibratory rollers of 80 to 100 kN static weight to
achieve the desired density, complete as per Clause

401 of Speciflcation.

150.000 Cum 140100 4.7

10

Water Bound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing; rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coarse aSSregate, watering and

compacting to the required density as per clause 404

of specification.

75.000 7347 Cum 101025 4.8 i (a)

11

water Eound Macadam Providing, laying spreading

and compacting stone aggregates of sP€cific sizes to
water bound macadam sp€cification includinB

spreading in uniform thickness, hand packin6 rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coars€ aggregate, watering and

compacting to the required density as per clause 404

of specification.

55.2s0 1250 Cum. 70313 4.8 ii (a)

Total 3507060

sav 

-

3s.07 Lakhs

Add 18% GST 6.3727

TotalAmount 41-3833 Lakhr

Sub
N.D. D

Sat

Engin eer
ivision No. 7
na (M.p.) A*' 

"I:Jl,:lfl 

[:.^: Ji;*,
uarna (M.p.)

Executi grneer
N.D. Di sion No. 7

Sa a (M.P)

Qtv. Amount



SATNA NAGOD BRANCH CANAL KM. 55.600 KM. TO 83.OO KM.
ESTIMATE

UMARHAT DISTY. N.H. AT R.D. 71OO M.

REMARKSL B H/D quantityNos.UCSR

Item No.
Item of work

Earth work in excavation offoundation of structures as per drawing and technical specification,

including sett;r:g out, construction ot shoring and bracing, removai oI stumps and other

deleteri3us matkr, dressing of sid2s and bottom as Par relevant clauses of section 300 g 2100 in

Concrete Barral 4.10 30.00

AVG. top
Gt

Excavation

G.L.

12.1

338.234 336.4041.83 225.091

335.8130.59 1.94 336.4040.801 4.10Shear key U/S

335.790r.970.80 0.60r 4.10Shear key D/s

335.7132.52 34.032.502 2.70Head Wall U/S

15.66 338.2342.35 2.721 3.74
rtions well& barrelrniddle Floorin

335.813L9.O2 338.2342.501 3.14u/s wellwall

338.234 331.9490.28 0.361 2.LO 0.60U/s Key wall

335.69034.342.50 2.542

336.0902.t4 15.832.357 3.14
D/s w€ll& barrrlmiddle Flooring

335.79019.20 338.2342.50 2.441 3.L4D/s wellwall

337.849338.2340.381 2.70 0.60D/s Key wall

Cum.357.924Total

Cum367.924Ordinary Soil Depth Up to 3 mr(i)

t2.6

Providing and laying Plain/Reinforced cement concrete in open foun

shuttering etc complete as per drawing and technical sp€cifications and as per relevant clauses

of sections 1500, 1700 & 21m with .) Pcc GRADE M15

dation including form work

8.5870.101 27.70Barrel Pcc-1

0.20 16.44027.403.00

0.10 1.0582.252 2.35

2.9670.302 2.30 2.t5U/s Head wall pcc -2

1.0580-102.35 2.252D/s Head wall pcc -1

2.9610.302.30 2.L52D/s Head wall pcc -2

0.90 7.2451.752 2.30U/S Head wall 1 Step
75.t942.942.30 1.132

0.90 7 .2452D,/S Head wall l Step
2.71 14-0191.132 2.30D/s Head wall 2 Step

0.7360.400.402 2.30

0.40 0.7360.402 2-30D/S Head \ rall paraPet
s.890.303.14 3.132U/s & D/s well wall Circular Pcc

0.30 3.772.002 3-14U/s & D/s well wall pcc

36.104.381.86 1.051

31.001.057.a6D/s well wall Lift

-0.841.001.681 0.50U/s Notch deduction in wellwall Lift

-0.800.951.681D/s Notch deduction in well wall Lift

0.30 o.922.20 o.702U/s & D/s Key wall Pcc
0.540.500.301.80U/s & D/s Key wall

0.15 29.3727.972Slab PCCU/s & D/s
t6.200.3030.002 0.90u/s & D/s Dwarf wall PCc
27.OO30.002 0.50& D/s DwarfwallU

Cum.Total

336.390

338.234

336.113

2.42

338.2342.70Head wall D/S

338.234

0.49

3.10

1Barrel Pcc-2

U/s Head wall pcc -1

U/S Head wall 2 step
7.752.30

U/s Head wall parapet

U/s well wall Lift
3.761

0.50

2

3.50

0.90

227.4t6



UCSR

Item No
L B H/D Quantity REMARKS

L4.4
Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per

drawing and technical specifications as per relevant clauses of section 1600 FE550

Barrel

Shear key Bar 12 MM Dia @ 150 mm

S\ear key Disty Bar 12 MM Dia

lRaft Main Bar 12 MM D ia @ 30C mm

36 2.97 o.677 64.64

40 0.888 89.51

101 2.772 248.62

Disty Bar 12 MM Oia @ 300 mm 18 0.888

Bentup Bar 16 MM Dia @ 300 mm 4.722 7.579

Raft Main Bar 12 MM Dia @ 300 mm 101 2.772 0.888 248.62

wallvertical Bar 12 MM Oia @ 300 mm 404 2.996 !o74.82

v,/all Disty Bar 12 MM Dia @ 300 mm 32 29.92 0.888 850.21

Top & bottom Hunch Bar 10 MM Dia @

300 mm
404 1.538 o.677 383.37

400 2.59 o.617 639.2t

Braket Disty Bar 12 MM Dia L4 0.888 377.97

Slab Main Bar 12 MM Dia @ 300 mm 2.52 0.888 226.OL

Oisty Bar 12 MM Dia @ 300 mm 18 29.92 0.888 418.24

Bentup Bar 16 MM Dia @ 300 mm 101 4.t22 1.579 657.37

slab Main Bar 12 MM Dia @ 30o mm 101 2.52 0.888 226.07

Approach slab Bottom Bar 10 MM Dia @

300 mm 5
26 2A.M 0.617

376 4.O72 0.888 1359.59npproach slab

300 mm B/s

Eottom Bar t2 Mtvt Oia @

28.44 0.617 456.23slab Bottom Bar 10 MM Dia @

300 mm B 5
26

190 4.08 0.617 478.30Approach

30O mm

Bottom Bar 10 MM Dia @

s

L72 4.22 0.395 286.17Approach s a wearing coat Bar 8 MM

Dia 300 mm B 5

88 4.16 0.395 144.60Approach sl wearing coat Bar

Dia 300 mm

Total

Head wall U/s & D/s

24 4.456 o.6t7 65.98

Disty Bar 8 MM oia @ 200 mm 44 2.22 0.395 38.58

Total 104.57

2 Nos Headwall 209.74

Pa.apet wall

Main Bar 12 MM Dia @ 150 mm 18 3.368 0.888 53.83

Disty Bar 12 MM Dia @ 30O mm 18 2.52 0.888 40.28

Crash Earriet

Main Bar 12 MM Dia @ 150 mm 3.104 0.888 55-13

Main Bar 12 MM oia @ 150 mm 20 1.93 0.888 34.28

Disty Bar 10 MM Dia @ 150 mm 18 2.79 o.6L7 30.99

120.39

2 Nos Crash Barrier 240.78

Wearing coat

Main Bar 8 MM Oia @ 200 mm 15 8.37 0.395 49.30

Disty Bar 8 MM Dia @ 200 mm 43 2.? 5 0.395

Total 96.00

2 Nos Wearing coat 192.01

Item of Work Nos.

0.888

29.92 478.24

101 657.37

0.888

Bracket Bar 10 MM Dia @ 150 mm

29.92

101

456.23

987s.88

Main Bar 10 MM Dia @ 2@ mm

20

Total

46.11



UCSR

Item No.
Nos. L B HID quantity REMARKS

27 3.98 0.617

Disty Bar 8 MM Dia @ 300 mm '1.755 0.395 39.82

Disty Bar 12 MM Dla @ 300 mm

22 0.888

22 1.17 33.41

188.04

2 Nos well wall 376.08

10987.997

Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x
14.1 (A)

0)2
reinforcement as per drawing and Technical Specification and as per relevant clauses of sections

1500 1700 and 2300 in RCC GRADE M 20

U/s RCC Flocring of well t 3.14 3.r25 0.300 2.95

KC

D/s RCC Flooring of well 1 3.14 3.125 0.300 2.95

Total 5.891 Cum

14.1 (B)

(i) 2

Providing and Placing Reinforced/Prestressed cement concrete in super-structure elx

reinforcement as per drawing and Technical specification and as per relevant clauses of sections

1500, 1700 and 2300 in RCC GRADE M 25

Barrel Shear key 2 0.95 2.60 0.89

Barral Raft 1 30.00 2.60 0.30

Bottom wall Hunch 2 30.00 0.50x 0.2 0.20 1.200

Barral WALI 2 30.00 0.30 1.80 32.400

Top wall Hunch 2 30.00 0.50x 0.2 0.20 1.200

Triangle Braket 2 0.15 r-27.91 0.30 2.572

Rectangular Braket 2 0.30 E--za.rs 0.30 s.069

Barral Slab 2.60 0.30 23.400

Perapet Wall 2 2.60 0.30 L-24

Crash barrier 2 2.60 Area=.2936 1.s27

1 28.16 3.80 0.30

R/s Approach Slab 1 3.80 0.30 32.L02

wearing coat 8.40 2.60 0.08 3.276

ch Slab B/s Wearing coat 2 8.40 4.30 0.08 5.418

Aproach Slab B/s Wearing coat 2 8.40 5.418
Cum

Providing weep holes in Brick masonry/Plai n/Rein forced concrete abutment, Head wall/return

wall with 1oo mm dia Ac pip€, extending through the full width ofthe structure with slope of 1v

:2OH towards drawing foce Complete as per drawing and Technical specifications13.9

Weep Hole 8 r.20 9.600

Total 9.500 RM

12.1 (vi)

Earth work in excavation offoundation Of struCtures as per drawing and technical specification,

including setting out, construction ofshoring and bracing, removal of stumps and other

deleterious matter, dressing of sides and bottom as per relevant clauses of section 300 & 2100

inBack Filling in Marshy Foundation Pits

Head wall U/S 1 28.t6 2.30 28.563

Head wall D/S 1 28.16 2.30 o.44 28.563

Total Cum.

Diverted Road

3.13

Embankment Construction with Material Obtain ed from Borrow Pits

Construction of embankment with approved material having CBbT obtained trom borrow pits

with all lifts and leads, transporting to site, spreading, grading to required slope and compacting

to meet requirement of table 3OO-1, 3OO-2 and as per relevent clauses of section-30o'

Embankment Construction 1 100.00 375.000

Total 37s.000 Cum

Item of work

U/s & D/s well

Main Bar 10 MM Dia @ 300 mm 66.30

Main gar 12 MM Dia @ 300 mm 2.443 48.51

0.888

Totol

Grand Total

4.402

23.400

1 30.00

L.942

Vs Approach slab 32.tOZ

28.L6

2

4-30 0.08

Total 175.368

o.44

57.L25

12.50 0.30



UCSR

Item No.
Item of work Nos. L B Quantity REMARKS

4.7

Granular 5ub-base with Well Graded Material (CBR>30 or morel (Table:-4{X}1 & Table 400-2)

Construction ofgranular sub-base by providing well graded material like natural sand crushed

gravel or crushed stone having CBR >30, spreading in uniform layers with motor grader on

prepared surface, mixing by mix in place method with rotavator or plant mix method at OMC,

and compacting with vibratory rollers of 80 to 100 kN static weight to achi€ve the desired

density, complete as per Clause 401 of Specification.

GSB 200 mm thick L 100.00 7.50 0.20 150.000

Total 150.000 Cum

4.8 i (al

Water Bound Macadam Providing, laying, spreading and compacting stone aggregates of specific

sizes to water bound macadam specification including spreading in uniform thickness, hand

packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber, applying

and brooming requisite type of screenin&/ binding Materials to fill up the interstices of coarse

aggregate, watering and compacting to the required density as per clause 404 ofspecification.

L 100.00 7.50 0.10 75.000

Total 75.0m Cum

4.8 ii (a)

Water Bound Macrdam Providing, laying, spreading and compacting stone aggregates ofspecific

sizes to water bound macadam specification including spreading in uniform thickness, hand

packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber, applying

and broomin8 requisite type of screenin&/ binding Materials to fill up the interstices of coarse

aggregate, watering and compacting to the required density as per clause 4O4 of specification.

(ii) Grading ll (53 to 22.4 mm) (a) Using

Screening Type B (11.2 mm Agg.)
1 100.00 7.50 0.075 56.250

Total s6.250 Cum

,rtor,"tl,:l'^?"t;
Datna (M.p.)

Assisrant Engineer {F-.?ts,.1
N.D. Division No. 7

Satna (M.p.)

I

HID

(i) Grading I (53 to 45 mm) (a) Using

Screening Type A (1j1.2 mm Agg.)
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Des@n of RERWA KALAN MR N.H. CR1SSLNG AT RD - 1310 M
CtrfiAL DATA :-

1 Full Supply Dlscharge

2 B€d width
3 FullSupply Depth

4 Free Eoard

5 Top Width of Bank:

6 Bed Slope

7 Side Slope

8 Velocity

9 Manning's'N"

10 CanalBed Level

11 FullSupply Level

12 Top Bank Level

BRIDGS D.aT.*. .
1 Formation Level

2 Ground Level

3 Clear Width of Roadway

4 Pipe Length

5 Extra Beam Width
6 Extra Beam Height
7 Extra Beam Length

8 Extra geam Rest on Plpe

9 Overall tength
10 Pipe lnvert Levelin U/s
11 Pipe lnvert Ler€l in D/s
12 D/s CBL

13 D/s FSL

14 D/s TSL

15 BT RL

l- (2a) -{

(a
(s.w.)

(F.S.D.)

(r.8.)

0.1265

0.3

0.45

1.00

1.00

1 in 300

1.50 :1
2.00:1

0.957

0.018
0.025

333.459

333.759

334.209

(F.R.L)

(6.1)

(c.B.L)
(F.S.L)

0

e

gineer
D. Division No. 7

Sarna (M.P.)

M

islant Enfr6rr-17..r

Cumec

M
M

M

M

M

M/Sec

N.D. Division No. 7
Satna (M.P.)

Left

Risht

lnner Slope

Outer Slope

Uned

Unlined

DESIGN oI PIPE fO8. DlSCfiA86f, :-
X- sectional area of Canal water way

Bed Width = 0.30 M
Fullsupply Depth = 0.30 t\4

Water way (A) = (0.3 + 1.5 x 0.3) x 0.3

= 0.23 Sq mts

Velocity Vr = 0.957 M/Sec

Water in pipe will run as open channelflow
Assume diameter of pipe = 1.00 M

As the depth of water is only 0.3 m, the pipe is depressed by 0.35 m to orovide maximum sectional area available for
flow.
Hence X- sedionalarea ofone pipe = 0.790 SqM
Manning's rougosity coefficient for RCC Pipe = 0.015
The pipe invert level in u/s = CBL- Depression of pipe

(c.B.L.)

(F.s.r.)

(T.B.L)

33s.350 M
334 M

6.45 M

7.5 M
0.000 M
0.000 M
0.000 M
0.000 M

7.500 M

333.109 M
333.108 M
333.359 M
333.659 M
334.109 M
331.91 M

= 333.459 - 0.35

= 333.109 M
0.35 M

0.15 M
= 333.459 M

= 333.759 M

= 2xAcos [-p.,l , f-tccl
L 1.001 L n l

= 145.08'

0.35

0-15

h

0.

'. o,'
6

_E_

15
1.00

7{2FSD =

Ass



1/2 width of pipe at canal F.S.L.AE(a) = (OAr_ EOr)r,

= (0.5 x 0.s - 0.1s x 0.15) ^ 0.s0

= 0.477 M

Area of upper setment of pipe remains unused = 4/3h x (ar+hr1"g.5

= 4/3 x 0.35 x (0.2275 + 0.1225) ^ 0.50

= 0.276 sqM
Hence net area ofone pipe = TotalArea - Area of upper setment of pipe remains unused

= 0.790 -0.276

= 0.s14 SqM
No. of.ows of pipe = 1

By providing one row of pipe, X- sectionalarea = 0.514 SqM
FullSupply Discharge = 0.127 Cumecs

Hence Velocity through pipe to pass full discharge V2 = (0-1266 / 0.514)

Total perimeter of one pipe
0.246 M/Sec

2nt
3.742 M

rer/180
(3.14 x 14s.08 x 0.5)/180

1.265 M
3.142 - 7.265

7.877 M

lo.s74 I 7.877)
0.274 M
0.422

.?(vxn) l

Length of upper arc

Tr, )
0.246 x 0.016

n.4z'22 - -
0.0001

1in 10000

7.50 M
7.50

l{et wetted perimeter of one pipe

Hydraulic mean depth of pipe not running full

R

R2/'

slope

J

slope

say
Length of Pipe

HEAD LOSS :-

Drop in plpe
10000

0.001 M

Entty Loss =

Entry Loss =

Exit Loss =

Total Head Loss

0.20
2e-2

0_246 - 0.957
0.20

2x9.8122
0.246 - 0.957

0.246 M/Sec

0.957 M/Sec

{.009 M

-0.013 M0.30 x

Drop in Pipe

2 x9.81

Provided Head Loss in t-sec

Difference in head loss calculated and provided

As there is 0.02M provision of head loss in canal L section, Hence OK .

Head loss as per drop of canal

= -0.009 + 0.001 + -0.013

= -0.021 M

= 7.5 / 10000

= 0.001 M

= 0.1 M

= -0.021-0.O01

= -0.022 M

SCOUR DtrPT{ :-
ln this case however the canal is lined scour depth need not be calculated. However calculations are given as belowi

. d = ,.rf-sl]'
wnen :- L (n 

_,)



d,"

Db

K'f

Itr

d.

Mean Depth of Scour

The design Dischar8e for Foundation per Meter width of effective waterway.

Silt Fador fro a representative sample of bed material obtained up to the level of anticipated d€epest
scout

1.76 
-a;

Weighted mean diameter in mm.

Particle Size = Heavy Sand d,=

Du=
d

0.105 x 0.106

for Abutment 1.999

Max Scour Depth (O.) = 1.27 xd,r = 7.27 x,0.178

ln the present 6se, F.S.L = 333.759 M
Hence,

Maximum depth of sour is upto = 333.759 - 0.23
Below 6.L the foundatlon is provided 1.00 MbelowG.L

gelot^l canal B€d, the foundation is provided 1.20 M below pipe inv'
Foundation Levelof Head wall =

L.29

1.999

0.106

0.178 M

0.23 M

333.s3 M
333.00 t\4

331.91 M
331.91 M

Hence Safe

DESICII OF HEID IIIAIL-
The design of Head wall is not done. lts width has been adopted as per chart for wing walls in E-in-C publication
7O/L

1 Effective heitht ofwall up to top offoundation level = 335.35 - 332.209

= 3.141 M
2 BIH factor as per E in C publication = 0.61
3 B/H Angle = 24.35.
4 Width required = 1.92 M
5 Width provided = 1.9S M

1.5 wioq Wall

336.715

335.575

335.350

G.r.,-314--

0.15

Weight of Part I

Weight of Part C

Weitht of Part D

T. Self Wt of wing wall per m
weight of Earth above wall

WeiEht of Part 1

2.25

= Wt.ofpanA+B+C+D
= 2.25 x O.3 x2.4

= 1.62 T

= 0.3 x 3.966 x 2.4

= 2.46 T

= 0.225 x 3.366 x 2.4

= 1.82 T

= U2 x1.425 x3.741x2.4
= 5.37 7

= 11.66 T

= Wt.ofpartl+2+3
= 0.15 x 1.791x 1.8

0.15

Unit Weight of C.C. =

Unit WeiSht of Earth =

332.209

331.909

2.4 rlM
1.8 r/M

Self weight of wir

Weight of Part A

7
c

D



Weight of Part 2

Weight of Part 3

Total Weight of Earth per m

Stress

Total Load

Area

St.ess

rc1

= 0.48 T

= V2 x 0.812535816618905 x 1.791 x 1.8

= 1.31 T

= 0.15 x 1.791x 1.8

= 0.48 T

= 2.28 r
= Totall-oad

Area

= Total Weight of con.rete + Earth

= 71.66 + 2.28

= 13.94 T

= 2.25x 7

= 2.25 SqM

= 13.94

2.25

= 6.20 tlm1 < 25.fi) /62
Hense Sate

Sub lrCef
N,D. Division No. 7

Satna (M.P.)

Assist r (F-ttr
N.D. Drvision No. 7

Satna (M.P.)

,



SATNA NAGOD BRANCH CANAT KM. 55.600 KM. TO 83,00 KM.

Abstract of Reruwa kalan Minor N.H. AT R.D. 1310 M.

5.No. Description aty Rate Unit Amount UCSR Ref.

1 3 4 5 5 7

Earth work in excavation of foundation of structures as per

drawi;rg and technical specification, including s€tting out,

constructlon ofshoring a-.t bracing, removal cf stumps and

other deleterious matrtr, dre3srng ofsides and bottom as per

relevant clauses ofsection 300 & 2100 in

Ordinary Soil Depth Up to 3 m. 7M.661 61 Cum 8824 12.1r(i)

2

Providing and laying Plain/Reinforced cement concrete in

open foundation including form work shuttering etc.

complete as per drawing and technical specifications and

as per relevant clauses of sections 1500, 1700 & 2100

PCC GRADE M15

59.704 4677 Cum 2756s2 72.6

Supplying, fitting and placing HYSD bar reinforcement in

super- structure complete as per drawing and technical

specifications as p€r relevant clauses of section 1600

FE55O

2.t57 82810 ton ne 778607 t4.4

Providing and Placing Reinforced/Prestressed cement

concrete in super-structure e/x reinforcement as per

drawing and Technical SPecification and as per relevant

clauses of sections 1500, 1700 and 2300 in RCC

GRADE M 25

29.680 6286 Cum. 186569
14.1 (B) (i)

2

Providing weep holes in Brick masonry/Plain/Reinforced

concrete abutrnent, wing walyretum wall with 100 mm

AC pipe, extending through the full width of the structure

with slope of lV :20H towards drawing foce. Complete as

per drawing and Technical specifications

7.200 18s Rm L332 13.9

6

Providing and Laying Reinforced Cement Concrete Pipe

NP4/prestrssed concrete Pipe on first class bedding in

single row. Providing and Laying Reinforced cement

concrete pipe NP4/prestrssed concrete pipe for culverts on

first class bedding ofgranular material (cost ofbedding

included) in single row including frxing collar with

cement mortar l:2 but excluding excavation, protection

works, backfilling, concrete and masonry works in head

walls and paraper. 1200 mm Dia PiPe

30.000 9544 286320 9.2 B

7

Earth work in excavation of foundation of structures as

per drawing and technical specification, including setting

out, construction of shoring and bracing removal of
stumps and other delet€rious matter, dressing of sides and

bottom as per relevant clauses ofsection 300 & 2100

inBack Filling in Ma$hy Foundation Pits

98.O42 308 Cum 30197 12.1 (Vi)

8

Embankment Construction with Material Obtained from

Borrow Pits Construction of embankment with approved

material having CBR>7 obtained from bonow pits with

all lifts and leads, tansporting to site, spreading, grading

to required slope and compacting to meet requirement

tabte 300-1, 300-2 and as per relevent clauses of section-

300

375.000 155 Cum. 58125 3.13

1

2

with .)

4

Rm



Rate Unit AmountS.No. Description

Cum934

Granular Sub-base with Well Graded Material
(CBR>30 or more) (Table:- 400-1 & Table 400-2)

construction of granular sub-base by providing well

graded material like natural sand crushed gravel or

crushed stone having CBR >30, spreading in uniform

hyers with 4totor giader on prepared surfac'

mixing by mix in piace method with rotavator or

plant mix method at OMC, and compacting with
vibratory rollers of 80 to 100 kN static weight to
achieve the desired density, complete as per Clause

401 of Specification.

150.0009

4.8 i(a)L347 10102575.00010

Water Sound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coarse aggreBate, watering and

compacting to the required density as per clause 404

of specification.

70313 4.8 ii(a)1250 Cum.56.250

Water Bound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coarse aggregate, watering and

compacting to the required density as per clause 404

of specification.

Total

Add 18% GST

Total Amount

@I@IEil@tl-@@

140100 ,,. 
J.

Sub
N.D. D

Sat

ngineer
ivision No. 7
na (M.p)

Q/a,a
ngineer (F-l6L..l
vision No. 7

.iT:ril:hf*.Assistant
N.D.

S
Di
atna (M.p.)

aty. UCSR Ref,

Cum

11

say



SATNA NAGOD BRANCH CANAL KM. 55.500 KM. TO 83.00 KM.

RERUWA KALAN MINOR N.H. AT R.D. 't310 M.

BL H/D quantityNos.Item of Work
UCSR

Item No.

24.84 334.000 331.8092.35 2.791 4.82Head Wall U/5

24.84 334.000 331.8091Head Wall D/S

332.6941.31 94.99 334.000
I

2.8325.701Pipe Barral

L44.663 Cum,Total

Cum.LM.663t(i)

Cum,o.o00r (i)
ordinary Rock Depth Up to 3 m.

Cum.0.0(x)Hard Rock ( Requred Blasting)

t2.6
Providing and laying Plain/Reinforced cement concrete in open foundation including form

work shuttering etc. complete as p€r drawing and te€hnical specifications and as per relevant

clauses of sections 1500, 17m & 2100 with .) PCC GRADE M15

0.8991 3.82 2.35Head wall U/s
0.10 0.8993.82 2.351Head wall D/s

14.64526.68 1.83LPipe Barral

2.5r42.25 0.301Head wall U/S 1 step

3.141 13.31(0.s2s+1.9s0)/27

-1.830Area=1.188-1 1.540Pipe Deduction in Head wall U/s

2.5L40.303.72 2.25Head Wall O/S I Step

13.313.1413.4241Head Wall D/S 2 Step

-1.8301.540 Area=1.1881Pipe Deduction in Head wall D/s

21.9981.83 0.451 27.OLHalf Pipe Banal

-t7.562Area=0.428-1

6.5521.83 0.3011Coller.,oint
-3.755Area=1.138-11Deduct Pipe Barral

0.8093.42 0.532Parapet kerb

0.603.42 0.30Perapet Wall
Cum.59.704Total

L4,4

Supplying, fitting and placing HYSD bar reinforcement in super- structure com

drawing and technical specifications as per relevant clauses of section 1600 FE550

plete as per

0.6774.78624Main Bar 10 MM Dia @ 200 mm

33.502.L240Oisty Bar 8 MM Dia @ 200 mm

95.48Total

2 Nos Headwall

Slab

0.888 1022.983.0384Main 8ar 12 MM Dia @ 150 mm

0.888 510.1020Disty Bar 12 MM Dia @ 300 mm

crash Barrier

55.13Main Bar 12 MM Dia @ 150 mm

0.888 34.2820 1.93Main Bar 12 MM Dia @ 150 mm

0.617 30.992.79Disty Bar 10 MM Dia @ 150 mm

120.39Total

IIII II I
I IIIIIIIII

I I

I I

II
I

I

Earth \'.ork in excavation of foundation of structures as per dr6wing and technical

specification, incluCing setting out, construction of shoring a,rl bracint, removal of stumps

and oth.r daleteriou: m:iter, dressing of sides and hottom as per releYant claulas of section

300 & 2100 in

AVG. top
GL

Excavation

G.L.

t2.t

ESTIMATE

REMARKS

2.35 2.794.82

Ordinary Soil Depth Up to 3 m.

lI

0.10

0.30

3.72

3.424Head wall U/S 2 step

1

(0.52s+1.950)/2

27.01
Deduct Pipe in hatf cradel

1.085

0.30

0.23

2

Head wall

61.99

0.395

190.96

28.722

0.88820 3.104

18

240.782 Nos Crash Barrier

I

i

I

----]

I

-----_l

=



14.1 (B)

(i) 2

Providing and Placing Reinforced/Prestressed cement conffete in super-structure e/x

reinforcement ?s per drawing and Technical specification and as per relevant clauses of

sections 1500, 1700 and 2300 in RCC GRAOE M 25

9.2( B)

Quantity REMARKSHIDL BNos.
UCSR

Item No.
Item of work

wearing coat

0.395 49.308.32Main Bar 8 MM Dia @ 200 mm

46.7L43 2.15 0.395

96.00

2 Nos Wearifd :oat

2156.832

24.4520.301 2.83 28.80Top Slab

7.6622.83 Area=.29362Crash barrier
8.40 0.072 2.83Wearing coat

Cum29.680Total
Providing and Laying Reinforced Cement Concrete Pipe NP4

class bedding in single row. Providing and Laying Reinforced cement concrete pipe

NP4/prest6sed concrete pipe for culverts on first class bedding of granular material (cost of

bedding included) in single row including rixing collar with cement mortar 1:2 but excluding

excavation, protection works, backfilling, concrete and masonry works in head walls and

(a

/prestGsed concrete pipe on first

30.000L2 2.501000 MM Dia NP4 PlPe

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing wa

wall with 1oo mm dia AC piPe, extending through the full width ofthe structure with slope of

lV :2oH towards drawing foce. complete as per drawing and Technical specifications

ll/return

13.9

7.2008 0.90Weep Hole
7,200Total

Earth work in excavation offoundation of structures as per drawing and technical

specification, including setting out, construction of shoring and bracing, removal of stumps

and other deleterious matter, dressing ofsides and bottom as per relevant clauses of section

3oO & 2100 inBack Filling in MaBhy Foundation Pits

7.9792.863.30 0.84IHead wall U/S

2.86 7.9790.841 3.30Head Wall D/S
39.32725.70 1.531 1.00Pipe Barral

0.83 42.7631.83murrum
Cum.98.042Total

Diverted Road

Embankment Construction with Material Obtained from Borrow Pits

Construction of embankment with approved material having CBR>7 obtained from borrow

pits with all lifts and leads, transporting to site, spreadin& grading to required slope and

compacting to meet requirement oftable 3oo-1, 3oG2 and as per relevent clauses of section-

300.

0.30 375.00012.501Embankment Construction
Cum375.000Total

Granular Sub-base with Well Graded Material (CBR>30 or more

2) Construction of granular sub-base by providing well graded material like natural sand

crushed gravel or crushed stone having CBR >30, spreading in uniform layers with motor

grader on prepared surface, mixing by mix in place method with rotavator or plant mix

method at OMC, and compacting with vibratory rollers of 80 to 100 kN static weight to

achieve the desired density, complete as per Clause 401 of Specification.

) (Tablel 400-1 & Table i{x}

4,1

0.20 1s0.0007 .501GsB 200 mm thick
Cum150.000Total

Disty Bar 8 MM Oia @ 200 mm

L92.OL

Total

KC.
IGra:rd Total I

3.566

RM.

RM

12.1(vi)

28.291

3.13

100.00

100.00

I

t

F-



UCSR

Item No.
Item of Work Nos t B HID Quantity REMARKS

Water Bound Macadam Providing, layin8, sPreading and compacting stone aggregates of

specific sizes to water bound macadam specification including spreading in uniform thickness,

hand packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber,

appiyint and brooming requisite f,,Pe of screenint,/ binding Materials to fill up the intersti.es

of coarse aggregate, waterinE and compatting to the required density as Per clause 404 of

specification.

(i) c;rJing I (63 ru 45 mm) (a) Usrng

Screening Type A (13.2 mm Agg.)
L 100.00 7.50 0.10

Total 7s.000 Cum

Water Bound Macadam ProvidinS, laying, spreadinB and compacting stone aggregates cf

4.8 ii (a)

(ii)Gradint ll(53 to 22.4 mm)(a)

Using Screening Type B (11.2 mm

Acc.)

L 100.00 7.50 0.075 56.250

Total 55.250 Cum

a.8 i(a)

€lb lC
Assistant Engineer (F-

N.D, Division No. 7
Satna (M.P.)

rlrior,"tl,tltff',
rarna (M.p)

!*...t

.)

75.000

specific sizes to water bound macadam specification including spreading in uniform thickness,

hand packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber,

applying and brooming requisite type of screening/ binding Materials to fill up the interstices

of coarse aggregate, watering and compacting to the required density as per clause 404 of

specification.
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Desion of BAMURAHIYA MIN?R N.H. CR)SSING AT RD - 1575 M
cAllf,.L DATA r

1 Fullsupply Discharge

2 Bed width
3 FullSupply Depth

4 Free Board

5 Top Wi*h of Bank :

6 Bed Slope

7 side slope :

8 Velocity

9 Mannin8's "N"

10 canal Bed Level

11 FullSupply Level

12 Top Bank Level

BRIDGf,, DATA :.
1 Formation Level

2 Ground Le\€l

3 clearwidth of Roadway

4 Pipe Length

5 Extra Beam Width
6 Extra Beam Height

7 Extra Beam Length

8 Extra Eeam Rest on Pipe

9 overallLengdr
10 Pipe lnvert Lrvelin U/s

U Pipe lnvert Level in D/s

12 DI9CSL

13 D/s FSt

14 D/s Tst
15 BT RL

DESIG-I{ OF PIPE FOB DISCHABGE:.
x- sectional area of Canal water way

8ed Width
Full Supply Depth

Water way (A)

Velocity V1

Water in pipe will run as open channelflow

Hence x- sectionalarea ofone pipe

Manning's rougosity coefficient for RCC Pipe

The pipe invert level in u/s

(o
(8.w.)

(F.s.D.)

(F.8.)

(r)

(o)
(v)

(n)

(n)

(c.B.L)
(F.s.L)

(r.B.L.)

(F.R.L)

(G.L}

(cB.L)
(F.s.L)

(r.B.L)

Assume diameter of pipe

= 0.45 M

= 0.50 M

= ( 0.45 + 1.5 x 0,5) x 0.5

= 0.60 Sq mts

= 1.228 M/S€c

1.00 M

= 0.790 SqM

= 0.016

= cBL- Depresslon of pipe

= 322.843 - L

= 321.843 M

Left

kisht

lnner Slope

Outer Slope

0.6552

0.45

0.5

0.45

1.25

7.25

1in 350

1.50:1
2.00:1

7.224

0.018

0.0?5

322.843

323.343
323.793

Cumec

M
M

M

M

M

M/Sec

Lined

unlined

M

M

324.215 M
322.770 M

29.1 M
30M

0.000 M
o-fl)o M
0.000 M
0.000 M

30.000 M
321.843 M
321.810 M

322.743 M
323.243 M
323.593 M
320.64 M

322.843 M
323.343 M

Su ln
N.D. Divis lonNo.7

eer Assistanr Engineer (F-.1.k..1
N.D. Division No. 7

Satna {M.P.}

-+ 1.00
0.1 t-

Satna (M.P.)



Hence net area of one pipe

No. of rows of pipe

By providing one row of pipe, X sedional area

FullSupply Discharge

b = 0.03

Total Area

0.790

0.790 sqm

1

0.790 sqm

0.655 Cumect

M/Sec

T

Hence Velocity through pipa to pass full discharge V! = (0.6552 / 0.79)

= 0.829

Totalperimeter of one pipe = 2nr
= 3.142 M

= 3.142 M
Hydraulic mean depth of pipe not running full = A lP

= (0.7e / 3.142)

R = 0.251 M

Re/3 = 0.398 
"stone _ [__]y111__l-Lnu)

0.829 x 0.016

0.398

0.0011

1 in 9(x)

30.m M
30.00

Slope

say

Length of Pipe

flEf,D LOSS r-

3.1.2 Head Loss C High6st value of the following two b adopted

(l) By unuinsio.= (r+fi*fr'UR)t'
29

whsft = 0.505 E f2 = a(1+b/R)

ri|gtg a & b are as blo*r (5.1 10 E-ln-C7O1 )
Fo.concr€ta O.(xr}16 and

Drop in plpe
909

0.033 M

R
f2

L

0.251
0.0035

m

& her

= 0.0670 m

Head loss as per drop ofcanal

#REF!

= Length oPipe
= 3O.O0O

= 1 + 0.505+0.0035 x (30/0.251) x
2

0.83
2 x 9.8'l

Provided Head Loss in Isec

Difference in head loss calculated and provided

= 30 / 909

= 0.033 M

= 0.1 M

= 0.067{.033

= 0.034 M

As there is provision of 0.1m head loss in canal L -section, Hence OK .

)



S@UBlESItl-i
ln tiis case howeverthe canal is lined scour depth need not be calculated. However calculations are given as beloryi

when
d

d

,.{+J/'
d-

DD

(rr

= Mean DeBh ofscour

= The design Discharge for foundation per Meter width of effective wate.way.

= Silt Factor fro a representative sample of bed material obtained upto the level of anticipated deepest scour

1.75 dm

d- = weighted mean diameter in mm.

Particle Size = HeaW Sand d- = r.29

X.t = 1999

D. = 0.335' - t/3
0.336 x 0.336 |

for Abutment
Max Scour Depth (D.)

ln the present case, F.S.L

Henae,

2 B/H fa€tor as per E in C publication

3 B/H Angle

4 Wdth requir€d
5 width provided

DESIGII Of T{EII IlI Uls :
Area ofwaterway
Area required for well

Min. distance .equlred of fall wall

where, D

h

Min. distance required offallwall

oia. ofwellprovided = width of pipe

Area of well provided

r.ees )
1.27 x 0.384

0.384 M

0.49 M7.27 x d. =

323.343 M

Maximum depth of sour is up to = 323.343 - 0.49

Below G.L the foundation is provided 1,00 MbelowG.L
Below canal Bed, the foundation is provided 1.20 M below INVERT Lt =

Foundation Levelof Head Wall =

322.8s5 M
3?7.770 M
320.643 M
320.543 M

Hence Safe

324.2!5 - 320.943

3.272 M
0.65

26.33'
2.13 M
2.15 M

DISIGI or mrf,D xIrtJI-
The de6ign of Head wall ls not done. lts width has been adopted as per chart for wing walls in E-in{ publication 70/1

1 Effective heitht of wall up to top offoundation level

= 0.6m Sqm

= 1.25 x Area of rvaterway

= 1-2s x 0.500

= 0.750 sqm

= 125D + (h/4) As per E-in{ 7ol1

= Depth of Water

= CBLofcanal -U/s invert levelofplpe

D

h - 321.543

= (1.25 xo.s)+

= 0.95 m

(1.30 l4l

= 1.20 m

= 3.14 xL.22
4 x2
0.57 Sqm

0.50 m
322.843

1.30 m



Extra area required

Length required 0.18

1.20

= 0.15 m

say = 1.00 m

0.30 m

- 0.5

0.60 0.50

o.7s

0.185

itance of wellwallfrom U/s

Depth of water ctEhion
Provide depth of water cushion with R.C.C. floor =

Floorthickness of well

Provlde Floor thkkness of well
i.e. provide top floor thickness wlth R.cC.12i,[=

& remaining floor thkkness with cc. t3:5 =

V(Defih qf water + Drop)
{(4.395 + 1.261

2.94 feet
0.90 m
0.3O m

0.30 m
0.30 m

u/S lnvert level of pipe - water cushion -

thlckness sf well
321343 - 0.30 -0.30 -0.30
320343 m
321,U3 - 1.20 (1.20m beknr plpe Inven)

-5lz

o.GO + 1.00

1.60 m

0.95 m HENCE oK

Foundation level of U/s well

Provid€ Foundation level of well

Provide Foundation level of well 320.&3 m

DESIG OF IIOTCII Providing Trapezoldal type notch

Notdr width = 0.224 x Q x( WATER DEPTH ) -3l'z

= o'221x 23'14 x 1'65 '312

= Z.4t feet

= O.1t m

saY = 0.8 m

th of Notch = Eottom width of notch + 2d' TAN o

= 2.G2 +2x1.65 XMe-s/2
= 2.62 +2 x 1.55 x 0.055 x23 r x 1.55

= 3.83 feet

= l'tl m

=1.2m
pitchinS in out€r slope of canalis to be provided.

Jd|arge through nol = 4.46 x notch width x tSD 15

= 4.46t2.62 , 1.65 1.5

= 0.702 cumacs

> 0.655 cumecs

Floo

Assistant Engineer f r-. J.ll..r
N.D. Division No. 7

Satna (M.p.)

E

.,M,,
Satna (M.P.)



1

SATNA NAGOD BRANCH CANAL KM. 55.500 KM. TO 83.00 KM.

Amount UCSR Ref.Rate UnitS.No. Description

15 62

11888 12.1r(i)61 Cum

Earth work i:l excavation offoundation ofstructures as per

drawin6 :., r iechnical specificduun, including setting out,

corr"t'ructlon of shoring and l.- , .g, removal of st',mps anC

other delete ous matttsr. .::essirS \,isides and boftom as per

relelant clauses ofsection 300 & zl00 in

3 4

Ordinary Soil Depth UJ,',o 3 m.

L2.646L7 Cum 4233192

L4.482810 tonne 1838922.227

Providing and laying Plain/Reinforced cement concrete in
open foundation including form work shuttering etc.

complete as per drawing and technical specifications and

as per lelevant clauses ofsections 1500, 1700 & 2100

Supplying, fitting and placing HYSD bar reinforcement in
super- structure complete as per drawing and technical

specifications as per relevant clauses of section 1600

FE55O

with .) PCC CRADE Ml5

3

8357
14.1(A) (il

2
567 4 Cum.1,.473

Providing and Placing ReinforcedlPrestressed cement

concrete in super-structu€ e/x reinforcemenl as per

drawing and Technical Specification and as per relevant

clauses of sections 1500, 1700 and 2300 in RCC

GRADE M 20

186569
14.1 (B) (i)

2
6286 Cum29.6805

Providing and Placing Reinforced/?restressed cement

concrete in super-strucfurc e/x reinforcement as per

drawing and Technical Specification and as per relevant

clauses of sections 1500, 1700 and 2300 in RCC

GRADE M 25

1332 13.91857.2006

Providing weep holes in Brick masonry/Plain/Reinforced

concrete abutmen! wing wall/retum wall with 100 mm di

AC pipe, extending through the fult width ofthe shucture

with slope of I V :20H towards drawing foce. Complete as

per drawing and Technical specifications

286320 9.2 B9544 Rm1

Providing and Laying Reinforced Cement Concrete Pipe

NP4/prestrssed concrete pipe on first class bedding in

single row. Providing and Laying Reinforced cement

concrete pip€ NP4/prestrssed concrete pipe for culverts on

first class bedding of granular material (cost of bedding

included) in single row including fixing collar with
cement mortar I :2 but excluding excavation, protection

works, backfitting, concrete and masonry works in head

walls and parapets. 1200 mm Dia Pipe

12.1(vi)Cum 335013088

Earth work in excavation of foundation of structures as

per drawing and technical specification, including setting

out, construction ofshoring and bracing, removal of
stumps and other deleterious matter, dressing of sides and

bottom as per relevant clauses of section 300 & 2100

inBack Filling in Marshy Foundation Pits

to8.770

Abstract of ltma Minor N.H. AT R.D. L575M.

aty.

194.888

91.687

4

Rm

30.000



S.No. Description aty Rate Unit UCSR Ref,

Embankment Construction with Material Obtained from

Bonow Pits Construclion of embankment with approved

material having CBR>7 obtained from borrow pits with

all lifts and leads, transporting to site, spreading grading

to requled slope and compacting to me€t requirement

table 300-i, 300-2 and as per relevent clau:cs of sectit'n-

300.

155 Cum. 5ArZ5 3,13

Granular Sub-base with Well Graded Material
(CBR>30 or more) (Table:- 400-1 & Table 400-2)

Construction of granular sub-base by providing well

graded material like natural sand crushed gravel or

crushed stone having CBR >30, spreading in uniform

layers with motor grader on prepared surface,

mixing by mix in place method with rotavator or
plant mix method at OMC, and compacting with
vibratory rollers of 80 to 100 kN static weight to
achieve the desired density, complete as per Clause

401 of Specification.

1s0.000 934 Cum 140100 4.7

11

Water Bound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specificetion ancluding

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coarse aSSregate, watering and

compacting to the required density as per clause ll{X

of specification.

75.000 1347 Cum 101025 4.8 i(a)

72

Water Bound Macadam Providing, laying, spreading

and compacting stone aggregates of specific sizes to
water bound macadam specification including

spreading in uniform thickness, hand packing, rolling

with vibratory roller 8-10 tonnes in stages to proper

grade and camber, applying and brooming requisite

type of screening/ binding Materials to fill up the

interstices of coarse aggregate, watering and

compacting to the required density as per clause 404

of specification.

56.250 1250 Cum. 70313 4.8 ii(a)

Total 1504740

5ay 15.05 Lakhs

Add 18% GST 2.7045

TotalAmount L7.7559 Lakhs

)

Su ngtneer
Division No. 7

Executi
N.O. Di

neer
ion No. 7
(M.P)Satna (M.P.)

*'f;1,:1m6,
urtn f|.el

Satn

Amount

375.000

10

N. D.



SATNA NAGOD BRANCH CANAL KM. 55.600 KM. TO 83.00 KM.
ESTIMATE

ITMA MINOR N.H. AT R.D, 157 M

REMARKSB HID QuantityNos. tUCSR

Item No.
Item of Work

Earth work in excavation offoundation ofstructures as per drawing and technical

specification, including setting out, construction of shoring and bracint, removal of stumps

and other deleterious mattFr, dressing of siCps and bott:m as per relevant clause< of section

3(B& 21$ itt

320.5432.55 2.23 30.10 122.170

AVG. top

GL

1 5.30Head Wall U/S

322.770 320.6433.14 2.75 2.r31Well wall U/S

2.23 30.10 322.170 320.5431 5.30 2.55Head wall D/s

18.38 320.6432.751

1.34 96.23 322.770 32L.4261 25.30

Well Wall D/5

Pipe Barral

0.63 o.79 322.770 322.7431 2.70 0.60U/s Key wall

322.770 322.O430.601 2.70D/s Key wall

Cum.Total

Cum.r(i) Ordinary Soil Depth Up to 3 m

Cum.0.000ordinary Rock Depth Up to 3 m
I (i)

Cum.0.(x)0Hard Rock ( Requred Elasting)
t

Providing and laying Plain/Reinforced cement concrete in open foundation including form

work shuttering etc. complete as per drawing and technical specifications and as per relevant

clauses of sections 1500, 1700 & 2100 with .) PCC GRADE M15
t2.6

0.104.30IHead Wall U/S

1 4.30 2.55Head wall o/s
0.30 74.45326.33 1.831Pipe Barral

2.45 3.087L 4.20Head Wall U/5 l Step

3.272 L7.O77 3.900 (0.s2s+2.tsol/2Head wall U/s 2 step

-7.7291.455 Area=1.188-7Pipe Deduction in Head wall U/s

0.30 3.0871 4.20 2.45Head Wall D/S 1 Step

3.272 t7.o73.900 lo.s2s+2.L501121Head Wall D/S 2 Step

-L.729Area=1.1881.455Pipe Deduction in Head wall D/s

0.445 2t.73826.69 1.83Half Pipe Barral

-10.35726.69 Area=0.3881
n cra epeuct

concre
6.5520.30 1.08511 1.83Coller Joint
-3.7550.3011Deduct Pipe Barral

0.9212 0.s3Parapet kerb

0.68 1.583.902Perapet Wall

4.992.65 0.302 3.14U/s & D/s well wall Circular pcc

2.63 15.982 3.93

-0.s01.00 0.502 0.50
wall Lift
U D/s Notch deduction inwell

0.60 0.20 0.s02 2.70U/s & D/s Kev wall pcc

0.502 1.80 0.30

97.687 Cum.Total

L4.4

Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per

drawing and technical specifications as per relevant clauses ofsection 1600 FE550

46.O7o.6774.392Main Bar 10 MM Dia @ 200 mm

0.39s 26.462lDisty Bar 8 MM Dia @ 200 mm

12.53Total

145.062 Nos Headwall

I@

Excavation

G.t.
t2.t

18.38

3.14 2.73 322.770

2.83

0.73

194.888

2.55 L.O97

0.10 1.097

0.30

-1

1

Area=1.138

3.90 0.23

0.30

U/s & D/s well wall tift 0.78

U/s & D/s Key wall 0.54

Head wall

77

3.19



H/D Quantity REMARKSNos. LUCSR

Item No.
Item of work

Sla b

0.888 t022.98384Main Bar 12 MM Oia @ 150 mm

28.722 0.888 510.10Disty Bar 12 MM Dia @ 300 mm

Crash Barrier

0.888 55.1320 3.104l,'tain Bar 12 MM Dia @ 150 mm

34.28

30.99

20

18

r.93

2.19

0.888

0.617

Main Bar 12 MM Dia @ 150 mm

Disty Bar 10 MM Dia @ 150 mm

Total

240.782 Nos crash Barrier

Wearing coat

0.39s 49.3015 8.32Main Bar 8 MM Dia @ 200 mm

2.75 0.395 46.7L43Oisty Bar 8 MM Oia @ 200 mm

Total

L92.O!2 Nos Wearing coat

U/s & D/s well

24.5814 2.85 0.617Main Bar 10 MM Dia @ 300 mm

13.613.828 0.3959Disty Bar 8 MM Oia @ 300 mm

0.888 8.3510 0.94Main Bar 12 MM Dia @ 300 mm

0.888 8.330.938Disty Bar 12 MM Dia @ 300 mm

54.86Total

LOg.722 Nos wall well

KC.Grand Total

14.1 (A)

(02

Providing and Placing Reinforced/Prestressed cement concrete in super-structure

reinforcement as per drawing and Tedtnical Specification and as per relevant clauses of

sections 1500, 1700 and 2300 in Rcc GRADE M 20

elx

o.7 40.781 0.300I 3.t4U/s RCC Flooring of well

0.3001 3.14 0.781D/s RCC Flooring of well

Cum.1,471Total

14.1(B)

0)2

Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x

reinforcement as p€r drawing and Technical specification and as per relevant clauses of

sections 1500, 1700 and 2300 in RCC GRADE M 25

0.30 24.4522.83 28.80Top Slab

Area=.2936 L.6622 2.83crash barrier
o.o72wearing coat

29.580 CumTotal

Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x

reinforcement as per drawing and Technical specirication and as per relevant clauses of

sections 1500, 1700 and 2300 in RCC GRADE M 30

14.1 (c) (D

2

Cum0.00Total

e.2( B)

Providing and Laying Reinforced Cement Concrete Pipe NP4/prestrssed concrete pipe on first

class bedding in single row. Providing and Laying Reinforced cement concrete pipe

NP4/prestrssed concrete pipe for culverts on first class bedding ofgranular material (cost of

bedding included) in single row including fixing collar with cement mortar 1:2 but excluding

excavation, protection vrorks, backfilling, concrete and masonry works in head walls and

RM.1000 MM Dia NP4 PlPe

I II

III
II
II II

I I II

I IIII I

B

3.0

20

120.39

96.00

10

2220,615

o.7 4

1

2.83 8.40 3.566

parapets.

2.50 30.fi)o



HID Quantity REMARKSNos, tucsR
Item No.

Item of work

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wint wall/return

wall with 1OO mm dia AC pipe, extending through the full width of the structure with slope of

1V:2OH towards drawing foce. Complete as per drawing and Technical specifications

7.200
I8 0.90Weep Hole

12.1 (M)

Earth work in excavation offoundatic:, ofstrudurr.: as per drawing and tF'hnical

specification, including setting out, construction of shoring and bracing, removal of stumps

and oth€- deleterious matter, dressing of sides and bottom as per relevant clauses of section

300 & 2100 inBack Filling in Marshy Foundation Pits

2.91 10.230

Total

Head wall U/s 0.91

7.200It__

2.97 10.2301 3.77Head Wali D/S

25.40 38.8621 1.00

0.96 49.4491.83 28.181

Cum.108.770Total
Diverted Road

Embankment Construction with Material Obtained from Borrow Pits

construction of embankment with approved material having cBR>T obtained from borrow

pits with all lifts and leads, transporting to site, spreading, grading to required slope and

compacting to meet requirement of table 3oo-1, 30G2 and as per relevent clauses of section-

300.

3.13

0.30 375.000100.00 12.501Embankment Construction
Cum375.000Total

G6nular Sub-bas€ with Well Graded Material (CBR>30 or more

2) Construction ofgranular sub-base by providing well graded material like natural sand

crushed gravel or crushed stone having CBR >30, spreading in uniform layers with motor

grader on prepared surface, mixin8 by mix in place method with rotavator or plant mix

method at OMC, and compacting with vibratory rollers of 80 to 10o kN static weight to

achieve the desired density, complete as per Clause 401 of Specification.

) (Tabler rUX,'l & Table l(XI

150.0007.50 o.201 100.00GSB 200 mm thick
150.(x)0

4.8 i (al

water Bound Mac:dam Providing, laying, spreading and com

sp€cific sizes to water bound macadam specification including spreading in uniform thickness,

hand packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber,

applying and brooming requisite tyPe ofscreening,/ binding Materials to fill uP the interstices

of coarse aggregate, watering and compacting to the required density as per clause 404 of

specification.

pacting stone aggregates of

0.10 75.0007.50100.00

Cum75.000Total
water Bound Macadam Providing, laying, spreading and compacting stone aggre8ates

specific sizes to water bound macadam specification including spreading in uniform thickness,

hand packing, rolling with vibratory roller 8-10 tonnes in stages to Proper grade and camber,

applying and brooming requisite type of screening/ binding Materials to fill up the interstices

of coarse aggregate, watering and compacting to the required density as per clause 404 of

specification.

4.8 ii (a)

0.075 56.250100.00 7.501

(ii) Gnding ll (53 to 22.4 mm) (a)

Using Screening Type B (11.2 mm

Acc.)
Cum56.250ITotal

I

RM

Assistant Enginea lF..
N.D, Divictm b. 7

Srtnr lBil
,1"10,f,:,:l'^f',

Datna lM.p)

!h

B

13.9

1 3.77

0.91

1.53Pipe Barra!

murrum

4.1

CumTotal

1
(i) Grading I (63 to 45 mm) (a) Using

screening Type A (13.2 mm Agg.)

of


