RW/BHP/MP/Canal(2)/2024-25 1/4049932/2024

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
lind 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)

Signed by Shubham Kaushal
Ahirwar
Date: 05-06-2024 17:43:07

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 1/4049932/2024

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.
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OFFICE OF THE CHIEF ENGINEER

e et oRkeE, S Pt fa

NATIONAL HIGHHWAY ZONE M. P. PUBLIC WORK DEPARTMENT
“Fmfor waT" @ie . 27—28 T ey, Murer 7w
NIRMAN BHAWAN 2™ FLOOR, BHOPAL M.P.
Phone/ Fax -0755 -2551576

Email : cepwdnhzonemp@gmail.com ,

Mcmo no. N.H/R/ Canal Road crossing/NVDA/2024/ Bhopal, Date

274 g

To,
%Chief Engincer-Regional officer
Ministry of Road Transport & Highway
Nirman Bhawan, Bhopal

Development Authority {NVDA} Bargi Diversion Projects [NH-943,

Ref:- Exccutive Engincer, PWD NH Division Rewa memo no. 261/Tech/EL/2024-25
Dated 15.05.2024

Plcase refer to the memo cited under reference vide which Exccutive Engineer,
PWD NH Division Rewa has submitted the following proposal for Permission of NIl
road Canal crossing by Narmada Valley Development Authority {NVDA} Bargi
Diversion Projects |[NI11-943, NH-39] for necessary permission.

S. no. | NHno. !NII -cros_si_ng atRD | Canal Name :

1 1943 | 814400 M | Nagod Satna Branch Canal
;™ [ssM TMichon Dhistiss

3 | 39 7100 M Umarhat Distributary

4 | e 1310M Reruwa Kalan Minor .
5 |15 | Bamurahiya Minor |

In view of above, it is requested that the necessary permission of 05 nos.

location of Canal crossing may be granted for subjected work.
Encl: As above (Proposal in Original) g) 102
Approved by Chief Engineer (NHs) ¢ '27\

SUPERENTENDING ENGINEER
OFFICE OF THE CHIEF ENGINEER
WHCH“’AY ZONE
7 P.W.D BHOPAL
I‘ndt. no. N.H/R/ Canal Road crossing/NVDA/2024  Bhopal, Date /05/2024
Copy is forwarded to,
1. The Executive Engincer. PWD NI Division Rewa for information.
2 The Executive lingineer, Narmada Development Division no. 7. Bandhsagar
Satna for information.

e
SUPERENTENDING ENGINEER
OFFICE OF THE CHIEF ENGINEER
NATIONAL HIGHWAY ZONE
M.P.P.W.D BHOPAL
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GOVERNMENT OF MADHYA PRADESH

NARMADA VALLEY DEVELOPMENT
AUTHORITY

BARGI DIVERSON PROJECT

NAGOD SATNA BRANCH CANAL FROM RD 55.60KM TO 83.00 KM
N.H CROSSING AT RD -81400 M

Prepared & Submitted By :

OFFSHORE INFRASTRUCTURES
LIMITED




Design calculation for NH CROSSING at RD 81400 Mts

11 Canal Datas:
sr.no. | DESCRIPTION UNIT | PARTICULARS
1 |Discharge of canal CUMECS 49.202
Z Bed width U/S & D/S m 4.80
3 Side Slope Inner 5 1
4 Quter 3 i §
S5 Full Supply Depth m 3.8
6 Velocity m/sec 1.251
7 Bed Slope in 5500
8 Free Board m 1.00
9 Mannings 'N' 0.018
10 C.B.L. m 340.145
11 F.S.L. m 343.945
12 T.B.L m 344945
13 Bank Left / Right m 35 6.5
14 Nature of Canal Lined
2 pridge Datas:
21 Formation Level m 345.795
22 Ground Level m 345.12
23 Clear Span m 7.00
24 Center to Center Span m 8.20
2.5 No. of Spans nos 3
26 Overall width of roadway m 30.00
27 Angle of Skew . 3p°
2.8 No. of LANES 4 LANES

Assistant Engineer (F-23..)
N.D. Division No. 7
Satna (M.P)

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




1.2 (Calculation for enlarged Canal Section under Bridge

Formation level = 345.8 (adopted because of surrounding conditions of Ground level is
higher than TBL)
Assumptions :-
Thickness of wearing Coat = 0.075 m 7.4.13
Thickness of Siab = 0775 m As per MOST Publication for solid slab
Thickness of Pier Cap = 75 +0.025 mm As per E_in_C Pub No.1 Clause 7.4.16
= 215 mm

= 03 m (Provided )

Top Width of Pier = 120 m As per E_in_C Pub No.1 Clause 7.4.15
Hence of level of Bottom of Slab = 344845 m
Level of top of pier = 344645 m
Height of Pier from F.S.L. > 07 m
Height of pier from C.B.L. = 450 m
width of pierat F.5.L. = 120 m
width of pier at C.B.L = 120 m

Due to construction of piers the water way of the canal will be obstructed and the afflux will be
created.

To avoid the afflux the bed width of the canal is increased keeping the side slopes same such
that the water way at bridge site remains unchanged i.e. water way is not obstructed at bridge
site.

Let enlarge the canal in bottom and provide the pier such that water way restructed by piers is
available in rectangular section between piers.

Area obstructed by pier:-

S B0y i3 x 3
2
= 410 X 2.00
= 8196 m’
Total obstructed area
= 819
= 819 m’
water way (Original) of canal.
= ( 48 + 15 X 38 )x 38
= 105 x 38
= 399 m

water way reqd. so that the obstuction is not created
= 399 + 819
e ABEOB, W iiineiominih




Lot B = width of canal required so that the water way is not obstructed.

the enlarged water way
= BX 38 + 2 X —1'-— X 3.8 { 128 X 15 }
2
= BX 3.8 + 21.66 [RR—— |
Equating A & B,

BX 3.3 + 21.66 = 48006

B .ﬂ 695684 W
3.8
Say 7 m
Keep Enlarged Bedwidth of canal 7 m
By Keeplng enlarged bhedwith of canal 7 m
water way {Enlarged) of canal,
2 { 700 + 15 x 38 Jx 38

= 1.7 x 338
= 4826 m

i3 Ebdne the spgn:-

vertical dearance = Bottom Jevel of slab - F.S.L
= 344,945 ~ 343,945
= 1 m = 1 m Ref. para 7.4.6

tevel difference between Bottom of Slab and CB.L

= 344,945 - 340,145
= 48 m
Inner slope of Canal = 15 1
Width of canal Opening at R.L 344,945
= 700 + 20 {15 x 48D )

= 700 «+ 144

= 2140 m.
Providing 3 No.s Spane with clear span of 7.00  mand top width of pier as 1.20
2 nos of pier.. & 2 MER Distance between outer faces -

= 3 X 700 %+ 2 X 1.20

= 2100 + 24

a 2340 m




Distatde of burried abutment from he Canal slope line
234 - 214

z
Hence Wing wall is provided at hoth ends of abutments.

= 100 m

M- Assistant Engineer (F-.23.)

Sub Engineer N.D. Diuisi{o“;\ ;«l? 7
Satna (M.¥
N.D. Division No. 7 :
Satna {M.P.)




1.4 Scour Depth Calculation
(in this case howver the canal is lined scour depth needbe caculated.

However calculations ate given as below:-

q |~
d = 0.473[
f

when d = Normal depth of scour In metres below the H.F.L

Q= discharge incumecs = 49,202
f = Laceys silt factor =  4.75 for GRAVEL
d = 0473 [4}49'202 *
4.75
= 0473 x 3.45277
= 163316 m
Max Depth of Scour = 2 x normal depth of scour
= 2 x 163316
= 3.26632
in the present case, FSD = 380 m
Hence maximum depth of scouris upto = 3.26632 - 3,80 i.e -0.5337
Hence maximum depth of scour is upto = 39021 - 3.27 i.e 386.944
m below canal bed. The foundation is provided 2 mbelow C.B.L

Hence Safe
15 Deslign of deck slab:-

The design of slab Is not done. i#ts detall are adopted from the MOST publication
Standard Plans for High way bridges Vol. Il, plate SD/1 175 for Clear span 8 meter as
following are the details in the present case:-

1 clearspan = 7000 mm
2 Thikness of expansion joints, = 20 mm
3 overall depth of slab = 775 mm

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




“)

1.7 Dasign of pier :
As per para 7.4.15 of 7.4.13- E-in-C-70Q/1 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 spanis = 7m. Hence the width of pier at top cap is provided
120 m andwidened as 1.300 mts below 3.00 mt from pier cap.
Hence bearing length of slab at each end of the pier will be

= . { 120 - 2 } -8 $9 om
2 2
Depth of pler cap = 75 + 002 x 7000 ref para 7.4.16 of 7.4.13- E-in-C-70/1
= 215 mm Say 30 om
Pravide 30cm thik pier cap
Length of bearing = 150 + 004 x 7000

= 430 mm
= 43 om

but the length of bearing provided is

5 eom > 43 om

Note:  for design purpose max bearing length adopted. is 36 cm, wide 7.4.16 E-in-C-70/17.4.16

formation level RL 345.795
Q.775
le————— 120 _________-~! 03 344.645
’
1 |
0.70
i RL_ 343945
5.60
490
CBL 340.145
-———
/ 120 > Y RL 339.045
0.3 -kf 1.60 2 T
0.3 2.00 > J/ 0.9
03 2.40 5 1338.145
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1.71 Dead Load of Supper Structyre
Dead load given in MOST DRG no. BD/2-74 for 7.0 m ClearSpanis 96.12 t.itisfor
12 m over all width of Slab and 7+074 = 774 mc/cspan. In present case the
over all width of slab is 1250 m.Andc/cspan= 818 m.

Hence in this case reaction of dead load

= 9612 x —=38_ . 10188 ¢

7.714




1.7.2 Live load
The carriage way will carry one lane of class A Vehicle
impact facter for class A Loading = 45/ (6+ 740 )
= 0336

Effect of Single lane Class A Loading:-
Asshown belew Class A Train of Wheel load is moving along the Span of the bridge Refer Sketch
below. Two span of the bridge are loaded As per Sketch shown below the reaction at the Central pier will

be due to loads on both the span.
if RL = Reaction form left span
if RR = Reaction form Right span
total reaction at Central pier = RL + RR
The maximum reaction on the pier will be obtained by placing the 2nd axis lead at A. (Bearing of
36 cm only is Considered for design purpose)

27 2.7 114 114 68 6.8
1.1 32 el a3 3
y 4 . b A v
B 3.74 N 256 B F 1 3T ¢
1 los4l ¢ 036 19
P i . i 2
= 7.40 ; M 7.40
>
1.00

all load are ton and distance in meter

Reaction from Right Hand Span
taking moment about point C.

RR X 74 114 X 74 + 114 x 6.2 + 6.8 X 19

= 8436 + 7068 + 1292

RR X 74 = 167.96
RR . _167.96
74
RR = 226973 t
Reaction from Left Hand Span_
taking moment about point 8.
RL X 74 = 27 X 374 + 27 x 484
= 10,098 + 13.068
RL X 74 = 23.166
gL s 23166

74




RL = 313 t

RL + RR

313 + 22,6973

S.F 2583 ¢

/]

Note:- If the whole train is shifted by 0.64 m Le. 11.4 t axle load is placed at RL, then

AL = 14.0635
/R = 114 X 556 + 6.8 X 1.26
7.40

= 97231

Total reaction= 23.787 tonne

S.F. with two lane of class A loading will be = 51.66 tonne
S.f. at A with Impact load = 1336 X 51.66

= 69.01 tonne

The maximum shear force with impact will be adopted .
Max S.F. = 6901 tonne

173 Longitudnal eccentricity of live load {i.e. along the road bridge length)
maximum eccentric load will be there, when the train of IRC claas A vehicle is plased as considered abave.

reaction causing eccenticity will be

= 1336 x { 226973 - 313 )
= 26.140
Eccentricity - 1 (036 032 m
2 2
Longitudinal eccenrtic moment = 26240 x Q32
= B.365 t-m
1.74 Transverse eccentricity of live load:

{i.e. across the road bridge) sketch 1.7.4
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for LLR.C. Class A vehicle loading will move as above {refer IRC 6-1966 cl 207.1) to give the
maximum transverse eccentricity.

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

1s  + 0.5 + 0.65

= 130 m
eccentricity of loads from centre of pier
= 6.25 - 130 = 495 m

maximum Jive load reactlon with impact

= 69.01 t {refpara1.7.2)
moment due to eccentricity
maximum L.L. reaction with imapct X 495 m
= B69.01 x 4.95
= 341600 t-m
18 Braking force: {Refer 214 .2 of iRC 6:1966)

it s equal to 20% of load present on the bridge.
Breaking force = 02 X 70 impact is not to be considered.
= 1400 t
the braking force shallact 1.2 m above the road way.

point of application from junction level

= Bearing level - junction level
= 34495 - 33905 = 59 m
moment = 14 X 59
= 826 tm
19 Wind forces:

Since intencity of wind pressure depends on the height of the point above mean retarding
surface, two cases for calculation of forces have been cansidered.
1= When the water in canal is at FSL
2 = When the canal is empty
case 1- when the water in canalis at FSL
{a} wind forca on the live 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 shall taken as 300 kg/linear m.




wind load perspan =

82 «x

300

= 2460

= 25

point of application from junction level

moment =

15 + formationlevel - junctlon level
15 + 3458 - 339.045 = 825 m
246 x 8.25
= 20.295 tm

(b) wind forces due 1o sub & super structure

(Ref. Sketch 1.9)

8.18
1
I Parapet wall
185 wearing Coat 0.075
J slab 0775
0.3
1.20 T
' 0.70
R.L 343.945 \"
1.20
4.90
RL 335.045 J/
tem Area Distance of CG. Form F.S.L AXY
Slab + wearing coat + 818 x 185 070 + 03 + 135
Parapet 2 29.131
= 15.133 - 1.925
1.2 X 0.3
. 0.3
Pier Cap 0.70 + 2 0.306
= 0.36 = 0.85
120 x 070 07
Pier above junction 2 0.294
= 0.84 = 0.325
sum of A 16.333 Sum of 29.73
AxY




Distance of C.G. from = --z:i = 1.82 m

A
for 1.95 M height above mean retarding surface the horizontel wind pressure =

(ref. IRC-5-1966 Clause 212.3)

= 4 + x 1.82

40 + 10.92

5092 kg/m?

wind pressurefor 8.18 miength

5092 x 16.333

831.676 ¥g/ m*2

wind pressure per running meter.

B31.676
S — = 10167 kg/m < 150 kg/m
8.18

As per IRC 6-1966 Clause 212.3 the minimum wind force should b taken as 450kg. Per runining meter ifc five

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

wind force = 150 x 818
= 1227 kg
= 1227 t
acting at 182 m above FSL of canal point or application above junction level
- 182 + 49
= 672 m
Moment 1.227 «x 6.72
= 824544 t-m
Casell when canal is empty

a. wind force on live load same as in Case |

b. wind force due to sub and super structure :

hem Area Distance of CG. Form F.5.L AXY
Slab + wearing coat + 818 x 185 5.60 + 03 4+ 1.85
—1 103.283
Parapet 2
= 15.133 = 6.825
1.2 x 0.3 03
Pire Cap 586 + > 2.070
= 0.36 = 5.75




1.20 X 07 0.70
Plre above junction 490 + _f— 4.410
= 0.84 = 5.25
L 120 x 3.0 380 x 1
pier upto jucntion . 2 43320
= 2.28 = 19
Sum of -
sum of A 18.61 AxY 114.09
114.09
Height of £.G. above CBL = = 613 m
1261
intencity of wind pressure for 7.09m height
6.13
= 63 + 73 - 73 «x
2
= 63 kg/m? (IRCE para 212.3)
wind force for one span - 63 x 1851
= 11726 kg
1172.618
wind force per meter length = ——————— = 143352 kg > 150 kg
3.18

Hence adopt 165.12kg/m run

wind force = 818 «x 150
= 1227 kg
= 1.23 i

acting 613 m aboveCBL

point of application above junction level
6.13

613 m

Moment 123 x 613

7.5389 tm

110 forces due ta current of water:

case-| when canal is full

the value of v’ in the equation P=52 Kv* is assumed to vary linearly from zero at the point of

deepest scour to the aquare of th maxmum velocity at the free surface. In present case the canal

is lined and max velccity is taken as 243

times the mean velocity. Maximum velocity = ¥

times the maximum mean velocity of current




Maximum velocity

1414 x 1.251

= 17689 m/sec

a

1.20
1.20

2 e

1.2 15.14 1.20
2
a. force paraliel to the length of pier.
the area on which current pressure will act
120 + 1.2
= X 38 = 45 m

2

intensity of water prassure is given by P = 52 KV? K = 0.66

= 107389 kg/m’
force on pier = 45 x 107.39
= 4895695 kg
= 048969 tonne
Point of application from junction level
38
= = 127 m
3
moment parallel to length of pier
= (L4BSA9 x 1.27
=  0.62191 t-m
b. force perpendicular to length of pier
. Ref. RC 6-1966 CI 2135
maximum variatonh In the flow direction of water 20

maxdmum velocity

= VSinZ0

17689 x 0.342

0.605 mfsac

Area on which water Pr. Will act.

1634 + 1634

2




= 62,002 m’

intensity of Pr, P = 52KV
K = 1.5 forsquare section
P = 82x 15 X 0.60497°
= 28547 kg/m’
Force = P x A

28547 X 62092

1772.54 kg

1.77254 tonne
point of Application from junction fevel
338
3
= 1.267 m

moment perpendicular to the length of pier

177254 x 1.267

2,24581 tm

Casetl when Canal is empty cross current is nil.
111 VERTICAL LOADS AT JUNCTION OF PIER & FOOTING

1111 DEAD LOAD OF WATER AT JUNCTION LEVEL
FS.L 20
F.S.L 343.945
b—-
C.B.L 340.145
1.20 >
— ]
F 1.60

< —._—9

2.00
< 240 >

0.3
0.3
0.3




Cross Section Area at junction level
= 1514 x 120 + 0785 X 120 !

18468 + 11304

19,2084 m’

Cross Section Area at CBL

1514 x 12 + 078 X 12 2

18.168 + 1.1304

19.2984 m?

Cross Section Area at FSL

1514 X 120 + 0785 X 120 2

18.168 + 11304

19,2984
value of water over pier upto junction level is nil as pier is straight.

Dead Weight of water = 0

V.

1112 BUOYANLY AT JUNCTION LEVEL
CS.of pieratCBL = 1930 m’

C.5. of pier at F.S.L. 1930 mt

C.5. of pler at Jucnction 5

Volume of pier section between F.5.L & canal bed {evel

19.30 + 1930
= X 38

2

= 7333 m’
Total volume of water displaced by pier upto junction level
7333

7333 m?

upward force due to bouyancy at junction level

= 7333 ¢ As per IRC 6-1966 Cl. 216.5
taking pore pressure as 15% of the full bouyancy on section of pier hence upward force due to bouyancy

015 x 73.33

10.9995 t say 11 ¢t




1.11.3 Dead weight of pier & pier Cap

X

120

Ref. IRC - 6 clause 205{11)

1514 + 0785
1.1304
19.2984 m2
24
24
A
N
=5 o
" -s
- S
L

a. Pier C.5. area at top 120 «x
= 18168 +
= 19.298 m
C.5. area at junction level 19.30 2
19.2984 + 19.30
Average 5. area = =
2
Height = 56 m
Density of Plain €C = 24 t/m
Weight of pier Upto Junc = 1830 x 49 x
Weight of pier Above Junc = 192984 x 070 x
= 25937 t
X
M
#HREF|
¥
A 4

16.74

16.34

i




b, PlerCap
= 12 x 1634 + 0785 «x 12 ¥ 0.3

valume
= 665 m’
wt. of pier cap = 665 x 24
® 1596 t
wt. of pier + pier cap = 7533 t

W. mgfﬁﬁt%ﬁﬁ?ﬁ@ér%ﬁ::h

WL
cuk Fngineer S e
N0 Division No. 7
satna (M.P.}




1.14 Checking of pier at foundation level

Proparties of the pier section at foundation Jeve)
moment of inertia along xx axis

o = bd®
K F —
12
_ 1734 x 240 °
12
= 197 m'
db®
i = err—
W 12
. _240 x 1734 °
12
~~ = 10071 m'
I ¢ 19.7
XK = ——— E —
y/2 240 f2
= 164544 m?t
_lyy _ 10071
oY = =572 MR X VI
= 117512 m?
1.15 Braking Force
= 14.00 { Refer Para 1.8)
point of application form foundation level
= 480 + 1.2
= 6 m
A~
moment = 14 x [
= 8400 tm
116 wind force
Casel when Canal Is full
a. Wind force on live load = 2.46

point of application form foundation level

= 825 + 1.2
Moment = 25 x 9.45
= 23247 tm
b. wind foree on the sub & supar structure

t

( Refer para 1.5.0}

{ Refer para 1.9.0 b}




wind force = 1227 t

paoint of application above Foundation level

= 672 + 12 = 79m
Moment = 1.227 x 7.9
= 971784 t-m
Casell when Canal Is empty
a. Wind force on live load = same as above in case |
b. wind force on the sub & super structure
wind force = 1.23 t { Refer para 1.9.0 b)

point of application above foundation level

= 613 + 12= 73 m
moment = 123 x 7.33
= 9.0159 t-m

1.17 Water Current

Case | when Canal full
a. force duetowater current parallel to length of pier = 0.48969 t  [same asat junction level)
acting at 1.27 + 1.2= 247 m above foundation level
moment = 048969 x 2.47
= 1.20955 t-m
b Mopment due water current perpendicular to the length of the pler = 177254 t
{same as ti junction level} acting at = 1.267 m above foundation level.
moment = 1.77254 x 1.267
= 2.246 tm

Case Il when Canal Is empty :-
There will be no water current acting on the pier.

1.18 Buoyancy at foundation level
Case | When canal Is full
volume of pier section between FSL & C8BL

19.2584 + 19.2934

= > X .80
= 733339 M ., (1)
volume of first footing = 1.60 x 1674 «x 03
= B.0352 M ()

volume of second footing = 200 X 17.14 x 0.3




1.19 Deadwi water ) { n

1.20 Dead wieght of earth over foundation

It

10284 M (3}
volume of Third footing = 2.40 x 17.54 x 0.3

126288 M ......(4)

f

volume of earth over foundation concrete

= 240 X 17.54 x 09 - [Sumof{2)& (3)&[4)
37.8864 - 30.848
6.9384 m’  ...ranlS)

total voiume of submurged portion pf pier, footing, foundation concreta & aarth
sum of (1} to {5) = 111,22 cum which will be created buoyance force of 11122 t

upward

= 2.40 x 1754 x 38 - 733339

159.985 - 73.3339
86.63 t

volume of earth = 69384 cum {refer 1.18}
Density of earth = 1.8 tfeum
weightofearth = 6.9384 «x 1.8
= 1248912 t i

121

volume of first footing = 1.60 X 16.74 x 0.3
= 80352 M ()

volume of second footing = 2.00 x I714 «x 0.3
= 10280 M ()

volume of Third footing = 240 X 1754 x 0.3
= 126288 M’ .oeonee(S) :

Total volume of footing & foundation concrete = 30048 M?

Dead wieght of footing & foundation concrete =
wt. = 30848 x 23= 711804 t

122 cheking of stresses at foundation level :

5. No. item case | case Il reference
1 Dead load of superstructure 101,58 t 101.58 ¢ 1.71
2 Dead load of pler & pier cap 27533 1t 27533 t 1.11.3
3 live load reaction 69.01 1t £9.01 t 1.7.2
4 weight of water 8663 t nil 119



S Dead welght of earth 12483812 t 124891 t 1.20
& |Dead weight of footing & 711804 t  |71.i804 t 1.21
7 |foundation concrete T
8 Buoyancy {-) 11112203 t nil 118
) Total direcs ibad W 504.999 529.589
for M
S. No. item case | casell reference
1 -Hongitudnal eccentricity 8.365 tm 8365 tm 1.73
2 braking force moment 34.00 tm 84.00 tm 1.15
water current perpendicular to .
3 length of pler 2.246 tm nil 1.17{ b}
{fongitudnal moment Mxx 94.611 92.365
for Myy
S. No. itemn case | case li reference
1 transverse eccentricity 3416 tm 3416 tm 1.7.4
2 wind on live load reaction 23.247 tm 23.247 tm 1.15
3 wind on sub & super structure 9.71784 tm | 9.0159 tm 1.16({ b)
a water current parallel to length 1.209546 tm it 1.17(a)
of pier
transverse moment Myy 375.774 373.86
now,
pe w N Miox N Myy A= 4209 m?
T A Znx Zvy Zxx: 164544 m3
Zyy= 117.512 m3
caasel :
p= 504.999 94.611 375.774
~ 42.096 16.4544 ~ 117.5118
= 12 $ 57 +* 3197754
Pmax = 20944  t/m’
= 20044 kgm? {comp.)
Pmin = 3.04873 {/m’
= 030487 kg/m’ {comp.}
case it :
pP= 529.59 9237 + 373.86
T 4210 16.45 117.51
=13 + 56 £ 3.2
Pmax = 213754 t/m’
= 213754 kg/m’ {comp.}




Pmin = 3.78562 U'm!
= 037856 kg/m’ {comp.)
As per 1RC 21-2000 for plain cernent concrete bridges clause 303.1 table 9, the allowabie flexural
compressive stress in compression for M-15 grade conerete is 50 kg/em2 or 5 Mpa.
As per JRC 21-2000 for plain cement concrete bridges clause 363.3 table 11, the allowable tensile stress
for M-15 grade concrete is 4 kg/om*2 or 0.4 Mpa.

Hence safe
123 CHECK FOR SLIDING ALONG LENGTH OF PIER
Horizontal forces
Case | Canal full
force of water current paraliel to length of pier = 048969t (Ref 117(a)
wind force = 123 ¢t (Ref. 1.16(b)
verticalloads = 505.00 t {Ref. 1.22}
slidingforce = 171969 t a+h
F. S. Against sliding = 50500
1.71%96%
= 293,656

Greater than 1.5 (Safe)
{Refer IRC 78-1979 ¢l.706.2.2)
Casafl Canal is empty

vertialload = 52959 t {Ref. 1.22}
sliding forcre due to wind = 1.23 t {same the above)
FS.x 2239 _ 4305599
123 greaterthan 1.5 (safe)
1.24 AToss .

casel  Canal full

sliding force = 177254 t due to water current (ref. 1.17 (b}
vertical load = 504,969 t {ref. 1.22)




F.S. against stiding = 5049993

1.772539

= 2849016 > 15

Hence Safe
case . Canal empty

there is no force causing shiding.

1.25 chek for overturning { along the length of pier )

casel canal fuli

a. water current force = 0.489695 t {ref. 1172}
point of application is 247 m  above foundation level.

overturning moment = 0.489695 «x 2.47
= 1.209546 tm

b. wind foree = 1.227 t
point of application is 7.33 m  above foundation level.
{ref. 1.16 b}
qverturning moment = 3.227 x 7.33
= 899331 tm

. transverse eccentricload = 6901 t (ref.1.7.4)
Hs eccentricity = 495  mfrom centre

or % - 495 = 3.62 m from toe

6901 «x 3.62
249816 tm (stabising)

moment

1l

d. vertical load acting at centre of pier = 505.00 - 65.01
= 435589 ¢t

stablising moment = 435.9893 : 17.18 37364 tm

total stablising moment = 37364 &+ 249.816
= 3986.24 tm

total overturning moment = (a+h)
1.209546
10.20346

8.99391

+

factor of safety against over turning 3986.24

10.2035

= 390676 > 2




Hence Safe
ref. iRC 78-1979 Cl 706.2.2)

Casel when canal Is empty

a. windforce = 1,227 tactingat 7.92  m above foundation level {ref. 1.16b)

overtuming moment = 1.227 X 792 = 9.7 tm
b. Stablising moment due to transverse eccenticity = 249.816 tm same as in casel
C. Stablising moment due to vertical load acting at centre of pier.
= 52959 - 69.01 «x 1—7;1—
= 3947.16 tm

249.8162 + 3947.16

F. 5. Against overtaring = 59.71784

= 4318836 > 2
Hence Safe

1.26 Check for overtuming (Across length of plar)
Case| Canal full

a water currrent
force = 1772539t {ref. 1.17 (b)
Point of application = 247 m above foundation level
Overturningmoment = 1772539 «x 2.47

4.378172 tm

b. vertical loads acting at centre of pier

= 505.00 t {ignoring longitudinal eccentric load as its effect is negligible )
{ref. 1.22)
2.00
stablishing moment = 5049993 x 3

= 5049993 tm

504.9993
4.378172

FS

= 1153448 » 2
Hence 5afe

Casell when Canal is empty
There will be no force causing overturning.

Sl Sy _

Sub Engineer Assisrt‘agt gngi‘nee;‘ (F%i’ o}
N.D. Division No. 7 .D. Division No,

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




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

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

5.No.

Description

aty.

Rate

Unit

Amount

UCSR Ref,|

2

3

4

5

Earth work in excavation of foundation of structures as per
drawiry and technical specifivation, including setting ou,
¢rnstruction of shoring an bracing, removal cf stumps and
other deleterious mauwer, drecsing of sides and bottom as per
relevant clauses of section 300 & 2100 in

Ordinary Soil Depilk Upto 3 m,

1612.934

61

Cum

98389

12.111i)

Ordinary Rock Depth Up to 3 m.

868.503

77

Cum

66875

12.1 0 {i}

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

187.868

4617

Cum

867387

126

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

59.938

82810

tonne

4963511

144

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

653,322

5674

3706949

14.1 (A) (i)
2

Providing and Placing Reinforced/Prestressed cement!
concrete in super-sttucture 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

688.489

6286

Cum.

4327842

14.1 (B) ti)
2

Providing and laying Cement concrete wearing coat M-30
lgrade inciuding reinforcement complete as per drawing
and Technical Specifications and as per relevant clayses
of sections 1500, 1700 and Clause 2702 of specifications..

56.196

11685

Cum.

656650

146

Fillar joint Providing & fixing 20 mm thick compressible
fibre board in expansion joint complete as per drawing &
Technical

Specification.

572.720

26

Rm

1501

14.19 (iv)

Providing weep holes in Brick masonry/Plain/Reinforced
concrete abutment, wing wall/return wall with 100 mm dia
AC pipe, extending through the full width of the structure
with slope of 1V ;20H towards drawing foce. Complete as
tper drawing and Technical specifications

113.310

185

Em

20962

139

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 deleterious matter, dressing of sides and
bottom as per relevant clauses of section 300 & 2100
inBack Filling in Marshy Foundation Pits

454.214

308

139898

12.1 (Vi)




$.No.

Description

Qty.

Rate

Unit

Amount

UCSR Ref.

10

Embankment Construction with Material Obtained from
Borrow Pits Construction of embankment with approved
material having CBR>7 obtained from borrow pits with
all lific and leads, transportiag to site, spreading, grading
to required slope and conipacting to meat requirement of
table 300-1, 300-2 and as per relevent clauses of section-
300.

450.000

155

Cum.

69750

11

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.

12

212.035

934

Cum

198040

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, 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.

90.000

1347

121230

4.81(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.

67.500

1250

Cum.

84375

4.8ii{a)

Total

15331259

153.31

Lakhs

Add 18% GST

27.5963

Total Amount

180.9093

Lakhs

N.D.D

Qmioy

Sub Engineer

4. Division N
Satna (M.p ,0' 7

Sip

Assistant Enginger (F-.23\.)
N.D. Division No. 7
Satna (M.P)

Executiy,
N.D. Division No, 7

'ﬂeer

Satna {MP]




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

ESTIMATE
BRANCH CANAL N.H. AT R.D. 81400 M.
UCSR :
hem of Work Nos. L {
Item No. m o os. B H/D | Quantity REMARKS
Earth work in excavation of foundation of structures as fer drawing and technical AVG. top |Excavation
121 sp=cification, intluding setting out, construction of sh~ring and bracing, removal of stumps {GL G.L
* and cther deleterious matter, dressing of sides »n- bottom as per relevant clauses of
section 300 & 2100 in
|Pier P1& P2 4 18.64 3.50 7.08 1846.29 345.120 338.045
Abutment Al & A2 17.54 3.45 2.62 635.14 345.120 342.496
Total 2481.436 Cum
I) |Ordinary Soil Depth Up to 4.8 m. 1612.934 Cum.
k D .
NG Ordinary Rock Depth Upto3 m 868.503 cum.
|Providing and laying Plain/Reinforced cement cancrete in open foundation including form
12.6 |work shuttering etc. complete as per drawing and technical specifications and as per
relevant clauses of sections 1500, 1700 & 2100 with .} PCC GRADE M15
Pier P1 & P2 4 17.64 2.50 0.10 17.640
Abutment A1 & A2 4 16.54 145 0.10 16.209
Pier P1 & P2PCC 4 17.54 240 0.30 50.515
Abutment A1 & A2 PCC 4 16.44 2.35 030 | 46361
Approach Pier 4 14.43 0.80 0.20 9,235
Approach Slab PCC 4 14.43 3.70 0.15 32.035
Approach toe wall 4 1443 0.50 0.55 15.873
Total 187.868 Cum.
Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per
14.4 |[drawing and technical specifications as per relevant clauses of section 1600 FES50
|Pier P1, P2 & Al, A2 5197.590 As per BBS
Total £197.590 Xg.
Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x
14.1{A} |reinforcement as per drawing and Technical Specification and as per relevant clauses of
() 2 {sections 1500, 1700 and 2300 in RCC GRADE M 20
Pier P1, P2 Footing 1 4 17.14 2.00 0.30 41.136
Plier P1,P2 Footing 2 4 16.74 160 0.30 32.141
Abutment A1l & A2 4 16.01 1.95 0.30 17452
Pier P1 .P2 Ractangular 4 15.14 120 5.60 406.963
Pier {P1&P 2} Circular Portion
area (nrA2)<3.140.6%0.6 4 | 314 0.6x0.6 560 | 25.337
Abutment Al & A2 4 15.13 133 115 92137
Abutment Al & A2 top box 4 15.13 1.00 0.30 18.156
Total 653.322 Cum.
Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per
144 |drawing and technical specifications as per relevant clauses of section 1600 FES50
Slab & Pier Cap 49024.000 As per BBS
Approch Slab & wearing coat 5716.960 As per BBS
Tatal 54780.960 Kg.

Sub Engij
N.D gineer

Runizy —

Assistant Engineer {F-23..)
N.D. Division No. 7

. Divisi
ision Ng. 7 Satna (M.P)

Satna (L1.p)




UCSR
Item No.

Item of Work Nos. L B H/D | Quantity

REMARKS

4.1

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 [n place methad 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 par Clause 401 of Specification.

G5B 150mm thick 4 1443 3.70 0.15 { 32.035

GSB 200 mm thick 1 120.00 7.50 020 | 180.000 |

Total 212,035

Cum

4.8i(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
lthe interstices of coarse aggregate, watering and compacting to the required density as per
clause 404 of specification.

|G} Grading | {63 to 45 mm) (a) Using

Screening Type A (13.2mm Agg.) 1 120.00 7.50 0.10 90.000

Total 90.000

4.81i {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 vibratary 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.

(i} Grading ¥ {53 to 22.4 mm) (a)
Using Screening Type B {11.2 mm 1 120.00 7.50 0075] 67500
Age.)

Total 67.500

Sndp

Sub Engineer
N.D. Division No. 7 Assistant Enoimeor (- Q2R )

Satna {M.P) N.D. Dtvision No. 7
Satna (M.P)




UCSR

item of Work Nos. L B H/D | Quantity REMARKS
item No.
14.1(B) i Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x
2 i L &5 | ul J ¢ L LI
sections 1500, 1700 and 2300 in RCC GRADE M 25
Pier Cap Ractangular Portion 4 15.14 130 0.30 23.618
Pier Cap Circular Portion - 4 314 0.65x0.65 0.30 1.593
Abutment bed block 4 15.13 i.on 0.30 18.156
Abutment Dirt wall 4 | 1513 0.500 0.675| 20.426
Centre Slab 2 12.50 9.51 0.68 | 160.481
B/s End Slab 4 12.50 9.31 068 | 314.213
Footpath 2 2.00 2817 0.38 | 43.044
Perapet Wall 2 0.20 2817 0.64 7.155
Crash barrier 4 28.17 Area=.2936 33.083
Approach Slab 4 14.43 3,70 0.30 64.069
Protection wall 2 491 0.30 0.90 2.651
Total 688.489 Cum
14.19 {iv) Flllar joint Providing and filling joint sealing compaound as per drawings and technical
specifications with coarse sand and 6% bitumen by weight
expemsian Joint 9 14.43 57.720
Total 57.720 RM
Providing and laying Cement concrete wearing coat M-30 grade including reinforcement
146 [|complete as per drawing and Technical Specifications and as per relevant clauses of
sections 1500, 1700 and Clause 2702 of specifications..
Woearing coat 2 29.33 9.60 0¢.07 42,235
Approach Wearing coat 4 11.08 4.20 0.08 13.961
Total 56.196 Cum
Earth work in excavation of foundation of structures as per drawing and technical
12.1 (vi) specification, including setting out, constru‘ction of shoring 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
Pier P1& P2 4 18.64 2.00 200 | 298.240
Al & A2 ' 4 16.60 1.00 235 | 155974
Total 454.214 Cum
Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing
wall/return wall with 100 mm dia AC pipe, extending through the full width of the structure
13.9 with slope of 1V :20H towards drawing foce. Complete as per drawing and Technical
specifications
Service duct 3 28.17 84.510
Weep Hole 24 1.20 28.800
Total 113.310 RM
Diverted Road
Embankment Construction with Material Obtained from Borrow Pits
Construction of embankment with approved material having CBR>7 obtained from borrow
3.13 {pits with all lifts and leads, transporting to site, spreading, grading to required slope and
compacting to meet requirement of table 300-1, 300-2 and as per relevent clauses of
section-300.
Embankment Construction 1 120.00 12.50 0.30 | 450.000
Total 450.000 Cum
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CANAL DATA :-

Full Supply Discharge

Bed Width

Full Supply Depth

Free Board

Top Width of Sank: Left

Right

& WwKN =

Bed Slope
7 Side Slope :

8 Velocity
9 Manning's "N" Lined
Unlined
10 Canal Bed Level
11 Full Supply Level
12 Top Bank Level

BRIDGE DATA :-

Formation Level
Ground Level

Clear Width of Roadway
Pipe Length

Extra Beam Width

Extra Beam Height
Extra Beam Length
Extra Beam Rest on Pipe
Overall Length

Pipe Invert Level in U/s
Pipe Invert Level in D/s
D/s CBL

D/s FSL

D/s TBL

BTRL

hRrREbREEBwowomvounmawnme

DESIGN OF PIPE FOR DISCHARGE :-
X- sectional area of Canal water way
Bed Width
Full Supply Depth
Water way (A)

Velocity Vi

Water in pipe will run as open channel flow

Hence X- sectional area of one pipe

Manning's rougosity coefficient for RCC Pipe

The pipe invert level in u/s

Inner Slope
Quter Slope

(@
(B.W.)
(F5.D)
(F8)

(1

(0)

v)

(n)

(n)
(cB.L)
(F5.L)
(T.B.L)

(F.R.L)
(G.L)

(CB.L)
(FS.L)
(TB.L)

Assume diameter of pipe

(CB.L)
(F.5.L)

Sub\tngineer
N.D. Division No. 7
Satna (M.P.)

wonmon

n

LB}

nonon

1.1836 Cumec
08 M
075 M
0.50 M
150 M
1.50 M
1in 1100
1.50:1
2.00:1
0.927 M/Sec
0.018
0.025
328.506 M
329.256 M
329.756 M

329.600 M
329.300 M
291 M
30Mm
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
329.656 M
32581 M

0.80 M
0.75 M
(0.8+1.5x0.75)x 0.75
1.44 Sqmts

0.927 M/Sec

120M

1.130 SgM
0.016
CBL - Depression of pipe
328.506-1.5
327.006 M

328.506 M
329.256 M

Assistant Engineer (F-..'.’.‘l..}
N.D. Division No, 7
Satna (M.P)

~




Hence net area of one pipe

No. of rows of pipe
By providing one row of pipe, X- sectional area

Full Supply Discharge
Hence Velocity through pipe to pass full discharge V

Tota! perimeter of one pipe

Hydraulic mean depth of pipe not running full

R
RY3
Slope
Slope
Say
Length of Pipe
Drop in plpe
HEAD LOSS :-
3.1.2 Head Loss C Highest value of the following two is adopted
(1) Byunwins for= (1+f, +6,* LRIV?
2g
where= 0505& 2 = a(i+bR)
where a & b are as follows (5.11© E-In-C70/1)
For concrete 0.00316 and b = 003
R AP - 0.300 m
f2 = #REF! = 0.0035
L = Length ofPipe
= 30.000 2
&her = 1+ 0.505+0.0035 x (30/0.3) x 105
2x9.81
= 01040 m
Head loss as per drop of canal
Provided Head Loss in Lsec

Difference in head loss calculated and provided

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

n

"

n

2

]

n

n

"

n

"

Total Area
1.130
1.130 sgm
1
1.130 sgm
1.184 Cumecs
= (1.183&/ 1.13)
1.047 Mfsec
2nr
377 M
377 M
A /P
(1.13/3.77)
0.300 M
0.448
[ (Vxn) %
e

-

1
[ 1.047x0.016 |

0.448 )
0.0014
1in 714
30.00 M
30.00
714
0.042 m

30/714
0.042 m
0.1 M
0.104-0.042
0.062 M




SCOUR DEPTH :-

In this case however the canal is lined scour depth need not be calculated. However calculations are given as below:-

2 1/3
#hen :- Ks

a
n

dsm = Mean Depth of Scour
D, = Thedesign Discharge for Foundation per Meter width of effective waterway.
Ky = SiltFactor fro a representative sample of bed material obtained up to the level of anticipated deepest scour
Ke = 176 d,
d, = Weighted mean diameter in mm.
ParticleSize =  HeavySand g = 129
Ra." 1.999
D, = 0.388
0.388 x 0.388 i
= 1.34 - - = 0422 M
for Abutment 9 [_ﬁ
Max Scour Depth (D,,) = 1.27 xd,,, = 1.27x0422 = 054 M
In the present case, FS.L. = 329.256 M
Hence,
Maximum depth of sourisupto = 329256 - 054 = 328720 M
Below G.L. the foundation is provided 1.00 M below G.L. = 328.300 M
Below Canal Bed, the foundation is provided 1.20 M below INVERTLE = 325.806 M
Foundation Level of Head Wall = = 325.806 M
Hence Safe
DESIGN OF HEAD WALL-

The design of Head wall is not done. Its width has been adopted as per chart for wing walls in E-in-C publication 70/1

1 Effective height of wall up to top of foundation level = 329.6-326.106
= 3.494 M
2 B/H factor as per E in C publication = 0.65
3 B/HAngle = 26.84°
4  Width required = 22T M
5 Width provided = 23 M
DESIGN OF WELLINU/S :
Area of waterway = 1440 sgm
Area required for well = 1.25 x Area of waterway
= 125 x1.440
= 1800 sgm
Min. distance required of fall wall = 1.25D +(h/4) As per E-in-C 70/1
where, D = Depth of Water
h = CBLof canal -U/S invert level of pipe
D = 0.75m
h = 328.506 -326.706
= 180 m
Min. distance required of fall wall = (125 x038)+ (180 /a)
= 139 m
Dia. of well provided = width of pipe = 3.00 m
Area of well provided = 314 x30°?
4 x2

= 353 sgm




Extra area required =

180
-1.733

Length required = -173

say =

stance of weii wall from U/s

]

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

3.00
-0.58 m
050 m

1.50
200 m
139 m

030 m

-35
sq

.00

<~
150 0.50

+0.50

HENCE OK

Floor thickness of well = V(Depth of water + Drop)
Vv(4.395 + 5.90)
3.21 feet

Provide Floor thickness of well -
i.e. provide top floor thickness with R.C.C. 1:2:4=
& remaining floor thickness with C.C. 1:3:6=

098 m
030 m
030 m
030 m

Foundation level of U/S well = U/S Invert level of pipe - water cushion - Floor
thickness of well

327.006 -0.30 -0.30 -0.30

326.106 m

Provide Foundation level of well =
Provide Foundation level of well =

327.006 -1.20

(1.20m below pipe invert)

325806 m

DESIG OF NOTCH: Providing Trapezoidal type notch
Notch Width =  0.224XQ  X(WATER DEPTH ) 3/2
= 0.221x41.80 x2.48 32
= 2.37 feet
= 0.72 m
say = 0.8 m
ith of Notch = Bottom width of notch + 2d' TAN a
= 2.62 +2x2.48 XM Q.52
C 262 +2x2.48 x0.055 x42x x248 -5
= 3.81 feet
= 1.16 m
= 1.2 m

pitching in outer slope of canal is to be provided.

scharge through not = 4.46 X notch width x FSD 15
= 4.46x2.62 x 24815
= 1.29 cumecs

1184 cumecs

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

Assistant Engineer (F-.14.)
N.D. Division No. 7
Satna (M.P.)




SATNA NAGOD BRANCH CANAL KM. 55.6G9 KM. TO 83.00 KM.

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

S.No.

Descriptizn I

Qty.

Rate

Unit

Amount

UCSR Ref.

2

For

4

5

6

E.. ' orkin .« _2vation oi foundation of structures as per
drawing and t22}..iical specificatiosn, including setiing out, |
construction of shoring and bracing, removal of sturnps and
other deletericus matter, dressing of sides and bottom as per
relevant clauses of section 300 & 2100 in

Ordinary Soil Depth Up to 3 m.

421.996

61

Cum

25742

12.11 (i)

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

144,803

4617

Cum

668554

12.6

Supplying, fitting and placing HYSD bar reinforcement in
super- structure complete as per drawing and technical
specifications as per relevant clauses of section 1600
FES50

2.580

82810

tonne

214441

14.4

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 20

3.770

5674

Cum.

21393

14.1 (A) (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

31.879

6286

200393

14.1 (B) (i)
2

Providing weep holes in Brick masonry/Plain/Reinforced
concrete abutment, wing wall/return wall with 100 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

7.200

185

Rm

1332

139

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 of granular material (cost of bedding
included) in single row including fixing collar with
cement mortar 1:2 but excluding excavation, protection
works, backfilling, concrete and masonry works in head
walls and parapets. 1200 mm Dia Pipe

30.000

9544

Rm

286320

9.2B

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 deleterious matter, dressing of sides and
bottom as per relevant clauses of section 300 & 2100
inBack Filling in Marshy Foundation Pits

73.985

308

Cum

22788

12.1 (Vi)




Embankment Construction with Material Obtained from
Borrow Pits Construction of embankment with approved
material having CBR>7 obtained from borrow pits with
all 1ifts and leads, transporting to site, spreading, grading
to iequired slope and compacting to meet requirement oi
table 300-1, 300-2 and as per relevent clauses of section-
300.

375.000

155

Cum.

58125

313

10

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.

150.000

934

Cum

140100

41

11

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.

75.000

Cum

101025

4.8i(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
interstices of coarse aggregate, watering and
compacting to the required density as per clause
404 of specification.

56.250

1250

Cum.

70313

4.8ii(a)

Total

1810525

18.11

Lakhs

Add 18% GST

3.2589

Total Amount

21.3642

Lakhs

Clanot=

Sub Engineer

N.D.D

- Division No, 7
Satna (M.p) ‘0. Division pg, 7
Satna (M.p)

-P)

Assi '
s,:ant Eng:neer (F—..li}




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

ESTIMATE

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

UCSR

It f Work = i
AR, em o r Nos L B H/D | Quantity REMARKS
Earth work in excev2tion of foundation of structures as per d-awing and technical specification, [AVG.top |Excavation
121 including setting out, construction of shoring and bracing, removal of stumps and other GL G.L
3 deleterious matter, dressing of sides and bottom as per relevant clauses of section 300 & 2100
in
Head Wall U/S 1 6.55 2.70 3.59 63.56 329.300 325.706
Well Wall U/S 1 3.14 3.85 3.48 4227 329.300 325.806
Head Wall D/S 1 6.55 2.70 3.59 63.56 329.300 325.706
Well Wall D/S 1 3.14 3.85 3.49 42.27 329.300 325.806
Pipe Barral 3 25.00 3.04 2.72 206.45 329.300 326.584
U/s Key wall 1 2.10 0.60 1.49 1.88 329.300 327.806
D/s Key wall 1 2.10 0.60 1.59 2.01 329.300 327.706
Total 421.996 Cum.
1(i) |Ordinary Soil Depth Up to 3 m. 421.996 Cum.
Providing and laying Plain/Reinforced cement concrete in open foundation including form work
12.6 |shuttering etc. complete as per drawing and technical specifications and as per relevant clauses
of sections 1500, 1700 & 2100 with .) PCC GRADE M15
Head Wall U/S 1 5.55 2.70 0.10 1499
Head Wall D/S y | 555 2.70 0.10 1.499
Pipe Barral 1 26.03 2.04 0.30 15.932
Head Wall U/S 1 Step 1 5.45 2.60 0.30 4,251
Head Wall U/S 2 Step 1 5.150 | (0.525+2.300)/2 | 3.494 25.42
Pipe Deduction in Head wall U/s -1 1.540 Area=1.629 -2.508
Head Wall D/S 1 Step 3 5.45 2.60 0.30 4251
Head Wall D/S 2 Step 1 5.150 | (0.525+2.300)/2 | 3.494 2542
Pipe Deduction in Head wall D/s -1 1.540 Area=1.629 -2.508
Half Pipe Barral 1 26.51 2.04 0.520 | 28.123
Deduct Pipe in half cradel concrerte -1 26.51 Area=0.530 -14.051
Coller Joint 11 2.04 0.30 1.220 8.213
Deduct Pipe Barral -11 0.30 Area=1.255 -4.142
Parapet kerb 2 5.15 0.53 0.23 1.217
Perapet Wall 2 515 0.30 0.68 2.09
U/s & D/s well wall Circular pcc 2 3.14 5.61 0.30 10.58
U/s & D/s well wall Lift 2 6.28 0.93 3.38 39.24
U/s &.D;’s Notch deduction inwell 3 050 1,00 0.75 e
wall Lift
U/s & D/s Key wall pcc 2 2.10 0.60 0.20 0.50
U/s & D/s Key wall 2 1.80 0.30 0.50 0.54
Total 144.803 Cum.

Su Zglriéer

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

Assistant Engineer (F-, |4 )
N.D. Division No. 7
Satna (M.P)




Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per
drawing and technical specifications as per relevant clauses of section 1600 FES50

14.4
Head Wall
Main Bar 10 MM Dia @ 200 mm 26 4614 0.617 74.02
Disty Bar 8 MM Dia @ 200 mm 23 5.08 0.395 46.15
Total 120.17
2 Nos Headwall 240.34
Slab
Main Bar 12 MM Dia @ 150 mm 384 3.212 0.888 | 1095.27
Disty Bar 12 MM Dia @ 300 mm 22 28.72 0.888 | 561.07
Crash Barrier
Main Bar 12 MM Dia @ 150 mm 20 3.104 0.888 55.13
Main Bar 12 MM Dia @ 150 mm 20 3193 0.888 34.28
Disty Bar 10 MM Dia @ 150 mm 18 2.79 0.617 30.99
Total 120.39
2 Nos Crash Barrier 240.78
Wearing coat
Main Bar 8 MM Dia @ 200 mm 15 8.32 0.395 49.30
Disty Bar 8 MM Dia @ 200 mm 43 2.75 0.395 46.71
Total 96.00
2 Nos Wearing coat 192.01
U/s & Dfs well
Main Bar 10 MM Dia @ 300 mm 22 3.60 0.617 48.80
Disty Bar 8 MM Dia @ 300 mm 12 6.184 0.395 29.31
Main Bar 12 MM Dia @ 300 mm 18 2.044 0.888 32.67
Disty Bar 12 MM Dia @ 300 mm 18 1.205 0.888 19.26
Total 130.04
2 Nos Well Wall 260.09
Grand Total 2589.553 Kg.
Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x
el reinforcement as per drawing and Technical Specification and as per relevant clauses of sections
032 1500, 1700 and 2300 in RCC GRADE M 20
U/s RCC Flooring of well 3.14 2.000| 0.300 1.89
D/s RCC Flooring of well 3.14 2.000| 0.300 1.89
Total 3.770 Cum.
14.1(8) Prf:widing and Placing Reinf.orcedf Prestrelssed cerr]ent Fonr.rete in super-structure e/x .
; reinforcement as per drawing and Technical Specification and as per relevant clauses of sections
2 11500, 1700 and 2300 in RCC GRADE M 25
Top Slab 3.04 28.80 0.30 26.264
Crash barrier 2 3.04 Area=.2936 1.785
Wearing coat 2 3.04 8.40 0.07 3.830
Total 31.879 Cum




9.2(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 of granular material (cost of
bedding included) in single row including fixing collar with cement mortar 1:2 but excluding
excavation, protection works, backfilling, concrete and masonry works in head walls and
parapets.

1200 MM Dia NP4 PIPe 12 2.50 30.000

RM.

13.9

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing wall/return
wall with 100 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(vi)

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
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 481 0.99 25 ) 15.156

Head Wall D/S 4.81 0.99 3.19 15.156

Pipe Barral 1.00 25.10 174 43.674

[ -

Murrum filling 2.04 28.18 0.98 56.101

Total 73.985

Cum.

Diverted 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 of table 300-1, 300-2 and as per relevent clauses of section-300.

Embankment Construction 1 100.00 12.50 0.30 | 375.000

Total 375.000

4.1

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.

GSB 200 mm thick 1 100.00 7.50 0.20 | 150.000

Total 150.000

4.8i(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 interstices of
coarse aggregate, watering and compacting to the required density as per clause 404 of
specification.

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

g 7.50 : 75.000
Screening Type A (13.2 mm Agg.) 1 100.00 0.10 5

Total 75.000

Cum




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 vibratery roller 8-10 tonnes in stages to proper grade and camber,

, 4-8ii (@) applying and brooming requisite type of sci rening/ binding Materials to fill up the interstices of

I coarse aggregate, watering and compartine to the required density as per clause 404 of
spacification.
(ii) Grading Il (53 to 22.4 mm) (a)
Using Screening Type B (11.2 mm 1 100.00 7.50 0.075 56.250
Agg.)

Total 56.250 Cum

e Q)

NS[;J %—.E"’gi?leﬂ Ass'.sh:ag‘ Engineer (F. l‘f )
:D. Division No. -D. Divisi
Satna fM.P.}o d vision No, 7

Satna (M. p )
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DESIGN OF NH CROSSING AT RD 7100 OF UMARHATDISTRIBUTARY

—
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CANAI DATA

Full Supplv Niscnarge (Design Discharge) Q = 3.1865 Cume=s
Bed Width BW = 1.05 M

Full Supply Depth FSD = iM

Free Board : FB = oem
Canal Side Slops SS = 15 =1

Canal Bed Slope BS = 1in 700
Velocity v = 1.406 M/Sec.
Value Of 'N' N = 0.018

Top Width Of Bank's Bl = 15 4M
Canal Bed Level CBL = 338.749 M

Full Supply Level FSL = 339.749 M
T.B.L TBL = 340.349 M
Ground Level GL = 338.234 M
BRIDGE DATA

Type of Structure = R.C.C. Barrel Type
Angle of Crossing = 90 Degree
Nos. Of Barrel = 1 Nos.
Size of Barrel = 2 X 18 M
Formation Level = 339.200 M
Length of Barrel = 30M

Free Board in Barrel = 0.8 M

Assistant Engineer (F-23...)
N.D. Division No. 7
Satna (M.P)

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




HYDRAULIC DESIGN :

(1) Suitability of the Structure :
Canal bed level

FSL of canal
Formation Level

lience a canal syphon is preposed.

338.749 m
339.749 m
339.200 m

(2) Canal waterway and size of pipes :

Discharge
Max. velocity from Barrel
Area required
Providing RCC Barrel Size Of
Haunch size
Thickness of Barrel
Open Area of one Barrel is

"

n

No.s Of Barrel Provided
Actual area of waterway
Total wetted perimeter
Hydraulic mean radius R
Actual Velocity

Velocity
0.89

s
5
Say
Top level of barrel at centre
Say

Top level of barrel at centre

3.187 Cumecs
4,0 m/sec

0.797 Sgm

X 1.80
0.20 X 0.20
0.30 M

2x1.8-4 x (1/2x 0.2x0.2)
3.58

2.00

3.580 Sgm

7.120m

0.503 m
0.89 m/sec
3.00 m/sec

1/n xR¥*x 52
0.632x
0.018
0.00064
1in 1556.9
1lin 1550
339.100 m
339.100 m

i

Top of barrel - Thickness of Barrel - Depth of Barrel

= 339.100 -0300 -1.800
= 337.000 m
Total length of Structure = 30.00 m
(E) Calculation For Losses
Head Loss Calculation :-
(1 By unwins formula , Hf (1+f, -i-f,“l_.[Rlv2 =
2g
where f1= 0.505 & f2 = a(l+b/R)

where a & b are as follows (Para 5.

For concrete surface a
area of one Barrel
perimeter of barrel

11 of E-In-C70/1 Publication )
0.00316 and b
3.58 Sq Mts
7.120 Mts

0.03




R = A/P = 0.503 M
f2 = 0.00316( 1 +0.03/0.503) = 0.0033
L = Length of barrel
= 30.00
& hence Hf = 1 + 0.505+0.0033 x (30/0.503) x 0.89
2x9.81
= 0.070 m
D/S C.B.L. OF CANAL - C.B.L - HEAD LOSS
= 356.204 - 0.070
= 356.134 M

Hence there is Head Loss provison in Canal

U/S Invert level of Barrel

Hence U/S Invert level of barrel
HENCE THE U/s CBL as per L-sec
D/S Invert level of Barrel

Hence D/S Invert level of barrel
HENCE THE D/s CBL as per L-sec

(3) Scour depth calculation :

Q
The normal scour depth D
Regime scour depth D,

Where, W =4.83VQ

& L at entry
D,

Manx. scour depth D

Max. scour level

Foundation level of Wingwall

Foundation is kept at minimum of (1), (I} =

invert level of Barrel at centre + Drop in Barrel

337.000 + 0.010
337.010 m

337.010 m
338.749 M

Invert level of Barrel at centre - Drop in Barrel

337.000 - 0.010
336.990 m
336.990 m

338.649 M

3.19 Cumecs
0.473 (/)"

0.578 m below H.F.L.

D (W/L)%%
4.83xV 319

8.62m
7.28 m
0.578 x 862

7.28
0.640 m

15xD,

1.500 x 0.640
0.961 m

339.749 -0.961

BBRTER M corsisnsinrinrsorssansisaatl)
S e R St (m
335.510 m

Here, f= 1.75




DESIG OF NOTCH: Providing Trapezoidal type notch

Notch Width = 0.224XQ  X( WATER DEPTH ) 32
= 0.221 x112.53 x3.30 3R
= 415 feet
= 1.27 m

say B 1.35 m
hofNotch = Bottom width of notch + 2d' TAN a
= 443 +2x3.30 XxmaQd 572
= 443 +2x3.30 x0.055  x1125+x x3.30 Snr
= 6.50 feet
= 1.58 m
= 2 m
pitching in outer slope of canal is to be provided.
charge through no = 4.46 X notch width x FSD 35
= 4.46x4.43 x 33015
= 3.352 cumecs
> 3.187 cumecs

Sl

Assistant Engineer (F-23..)

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

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




: I RCCBOX CULVERT , DESIGNATION

SAILENT FEATURES
1 BOX SIZE 200 X 1.80
2 TOP SLAB THICKNESS 0.30 M
3 BOTTOM SLAB THICKNESS 0.30 M
4 SIDE WALL THICKNESS 0.30 M
5 UNIT WEIGHT OF CONCRETE 24 KN/m3
6 UNIT WEIGHT OF EARTH 18  KN/m3
7 UNIT WEIGHT OF WATER 10 KN/m3
8 COEFFICIENT OF EARTH PRESSURE 0.5
9 TOTAL CUSHION ON TOP 50 M
10 THICKNESS OF WEARING COAT 0.07 M
11 CARRIAGEWAY 8 LANE DIVIDED
12 CONCRETE GRADE M25 = 25 MPA
13 STEEL GRADE FE415 = 415 MPA
14 oSC 8.33 MPA
15 oST 230 MPA
16 n ( FOR DEPTH OF NEUTRAL AXIS) 0.294
17 k ( FOR MOMENT OF RESISTANCE ) 1.105 MPA
18 j (FOR EFFECTIVE DEPTH ) 0.902
19 No of Barrel 1
339.200
0.10
339,099
0.30
' 7 ‘ 338.799
18
)
w
‘% o
o
le 2 2
L l ‘ 336.999
0.30
336.699

CROSS SECTION OF BOX( IN M)

Sty

Assistant Engineer (F-232..)

Sub Engineer
N.D. Division No. 7

Satna (M.P.)

-D. Division No, 7
Satna (M.p)




LOAD CALCULATION

2.1-T0P SLAB
2.1.1 DEAD LOAD
a cushion = 01 x 18 = 1.8 kn/m3
b self wt. oftopslab= 030 «x 24 = 7.2 kn/m3
c. TOTAL = 9 kn/m3

2.1.2 LIVE LOAD

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

0.84 122 0.84 4.57
350 350
0.1
e S 0.1 e 0.1 _

0.1 (0.84+1.22+40.84) 0.1

31 4.77

Disperseal perpendicular to span = 084 + 2x 0.10 1.040 kM/m2
Dispersal in span diirection

4.57+2t +2d = 4.57+0.2

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. In case where the length of load is less than the width of box but works out more when
2 As the load of wheel after dispersal does not overlap, both wheels need to be taken separately.
3 For dispersal refer IRC:21-2000 Clause305.16.3.
4 Impact as per IRC:6-2000 Clause 211 shall betaken.
5 This shall be the load when a is zero and live loadis taken to disperse through wearing coat only.
loads per unit area when 2 track load (covering 4- lanes) is considered

- 350/4.77 x 1.04 = 7055 kN/m2

Impact factor for 70R(T) shall be br 25% as per clause 211.3(a)(i) of IRC:6-2000
Loading includind impact 88.19 kN/m2




The larger of the two thatis 88.2 kN/m2 is considered

Note:
1}  Asthe load of Wheel after disnnsal over lap both wheels need to be taken together.
2)  Torthe dispersal refer IRC:21-2000 Clause 305.16.4.
3)  impact asper IRC-6-2014 Clause 208.6.7( c ) due to cushion more than 3.0 m.

2.1.3 Total load (D.L. +L..)

i

97.19  kN/m2
2.2 Bottom Slab

2.2.1 Dead load

Load from the top slab including cushion = 9 kN/m2
Load of walls = (2x1.8x0.3x24) /2.6 = 9.97 kN/m2
self wt. of Bottom slab=  0.30 x 24 = 7.2 kN/m2
Total Load = 26.17 kN/m2
1.20 (034 0.00 (034 0.00 (0.84 0.00 (os4+122+os4)
[ 1 [ 0.100
\ g 0.30
/ M\ :
030

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

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

Taking reductiom for simultaneous addition lane loadings at 20% (refer IRC:6-2000,clause 208), the load on
unit area of bottom salb for two track loading works out to 20.51KN/M2, if one track without reduction is
considereed restricting area as dispersal the laod per unit area works out 19.8kN/m2.The dispersed live load
on bottom slab can be taken to be 21kN/m?2.

Total load = 26.2 + 21 = 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
2.3 Side Wall
23.1casel: Boxempty, earth pressure with live load surcharge equivalent to 0.72 m ht. of earth on both
sides fills. e &
A i S
—3
—>
. 2.10
+ —>
—>
N
189 09 6.48




Pressure due to live load Surcharge

= 0.72x 18 x0.5 = 6.48  kN/m2
Pressure due to Earth Surcnarge

= 0:1x18 x0.5 = 0.9 kN/m2
Pressure due to Earth Fill

= 2.1x18 x0.5 = 189  kN/m2

Case2: Boxfull .Live Load Surcharge on side fill

1 SEEERE N\
=S —> 2.10
: e
S
" 84 189 09 648 18.9 -
Pressure due to live load Surcharge
= 6.48 = 6.48 kN/m2
Pressure due to Earth Surcharge
- 0.9 = 0.9 kN/m2
Pressure due to Earth Fill
= 0.5x(18-10)x 2.1 = 8.4 kN/m2

2.3.2case3: BoxFull, nolive Load surcharge on side fill

wall
/l M
1 / t .10
- '_3/ v
g4 09
Pressure due to Submerged Earth
= 8.4 = 8.4 kN/m2
Pressure due to Earth Surcharge
= 0.9 = 0.9 kN/m2

2.4 Base Presssure
DEAD LOAD
Load from top slab and walls including cushion
= 26.17 kN/m2
Self weight of bottom slab
= 0.3x24 = 7.2 kN/m2
Total Load = 3337 kN/m2




Live Load

There is no live load except coming from top slab

withimpact
2.4.1 Base Presssure

= 88.19
- 12156

(1s safe for a S.B.C of 150 kN/m?)

3 MOMENT CALCULATION
3.1 TOP SLAB

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

3.2 BOTTOM SLAB
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

3.3 SIDE WALL

I

9x2.3x2.3/12
13.81x2.3x2.3/12

9x2.3x2.3/8
13.81x2.3x2.3/8

"

26.17x2.3x2.3/12

26.17x2.3x2.3/8

. kN/m2
kN/m2

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

Fem at top due to dead load
12

FEM at top due to live load

= 6.48x2.1x2.1/12
Total FEM at top

FEM at bas due to dead load
= 0.9x2.1x2.1
12 +

FEM at bas due to live load
Total FEM at base

18.9x2.1x2.1
30

18.9x2.1x2.1
20

Mid Span moment due to dead load
= 0.9x2.1x2.1 7 18.9x2.1x2.1

8
Mid Span moment due to live load
= 6.48x2.1x2.1/8
Total mid span moment

16

3.3.1 case-2 Box full live load surcharge on side fill

Fem at top due to dead load
= 0.9x2.1x2.1 5 8.4x2.1x2.1
12 30
FEM at top due to live load
=  6.48x2.1x2.1/12

Total FEM at top

3.97
6.09
10.06
5.95
9,13
15.08

11.54
6.09
17.63
173
933
26.43

3.11

2.38

5.49

4.5

2.38
6.88

L |

3.57
9.28

1.56

2.38
3.94

kN.M

kN.M

kN.M

kN.M

kN.M

kN.M

kN.M

kN.M




FEM at bas due to Dead load

= 0.9x2.1x2.1 + 8.4x2.1x2.1 = 218 kN.M
iz 20

FEM at bas due to live load | = 238

Total FEM at base = 456 kN.M

Mid Span moment due to dead load

= 0.9x2.1x2.1 i 8.4x2.1x2.1 = 2.82
8 16

Mid Span moment due to live load

= 6.48x2.1x2.1/8 = 3.57

Total mid span moment = 6.39 kN.M

3.3.1 case-3 Box full ,no live load surcharge
Fem at top due to dead load

= 0.9x2.1x2.1 5 8.4x2.1x2.1 = 1.56
12 30
FEM at top due to live load = 0
Total FEM at top = 156 kN.M
FEM at bas due to Dead load
= 0.9x2.1x2.1 3 8.4x2.1x2.1 = 2.18 kN.M
12 20
FEM at bas due to live load = 0
Total FEM at base = 2.18 kN.M
Mid Span moment due to dead load
= 0.9x2.1x2.1 i 8.4x2.1x2.1 = 2.82
8 16
Mid Span moment due to live load
= = 0
Total mid span moment = 282 kN.M

4 DISTRIBUTION FACTORS

modified Distribution

Junction | MEMBERS |4Ei/L=Kd®/L 12 SUM 4EI/L | factors
A AB 1/2.3 0.435 |[o0.435/0911| 0.480
AD 1/21 0.476 |o0.47s/0.911| 0.520

8 BC 1/2.1 0.476 |o0.476/0911| 0.520
BA 1/2.3 0.435 |0435/0911| 0.480

c cD 1/2.3 0.435 |o0.435/0911| 0.480
CB 1/2.1 0.476 |o0.476/0.911| 0.520

D DA 1/21 0.476 |o0.476/0.911| 0.520
DC 1/2.3 0.435 |o0.435/0911| 0.480

5 MOMENT DISTRIBUTION
5.1 F.E.M. Due to dead load

Mg B 3.97
Mas - -3.97




Me = 11.54
Moe = -11.54
; CASE1 CASE 2 CASE 3
My = Mge = 311 1.56 1.56
Mpx = Mg = 4.5 2.18 2.18
5.2 F.E.M. Due to live load

Mg = 6.09
Maga = -6.09
M = 6.09
Mgc = -6.09

CASE 1 CASE 2 CASE 3
My = Mg = 2.38 2.38 0
Mo = Mg = 2.38 2.38 0

5.3 F.E.M. Due to total load

Mg = 10.06
Mg, = -10.06
Meo = 17.63
Mpc = -17.63

CASE1 CASE 2 CASE3
Mp = My = 5.49 3.94 1.56
Mps = Mg = 6.88 4.56 2.18

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

other table
CASE1:
JOINT t A B C DC
MEMBER AD AB BA BC CB cD DC DA
D.F. 0.520 0.480 0.480 0.520 0.520 0.480 0.480 0.520
MOMENT -5.490 10.060 -10.060 5.450 -6.880 17.630 -17.630 6.880
BALANCE -2.376 -2.194 2.154 2.376 -5.590 -5.160 5.160 5.590
c.o. 2.795 1.097 -1.097 -2.795 1.188 2.580 -2.580 -1.188
BALANCE -2.024 -1.868 1.868 2.024 -1.959 -1.809 1.809 1.959
c.0. 0.980 0.934 -0.934 -0.980 1.012 0.905 -0.805 -1.012
BALANCE -0.995 -0.919 0.919 0.995 -0.997 -0.920 0.920 0.997
Cc.0. 0.499 0.460 -0.460 -0.499 0.498 0.460 -0.460 -0.498
BALANCE -0.489 -0.460 0.460 0.499 -0.498 -0.460 0.460 0.498
C.0. 0.249 0.230 -0.230 -0.24% 0.250 0.230 -0.230 -0.250
BALANCE -0.249 -0.230 0.230 0.249 -0.250 -0.230 0.230 0.250
C.0. 0.125 0.115 -0.115 -0.125 0.125 0.115 -0.115 -0.125
BALANCE -0.125 -0.115 0.115 0.125 -0.125 -0.115 0.115 0.125
C.0. 0.063 0.058 -0.058 -0.063 0.063 0.058 -0.058 -0.063
BALANCE -0.063 -0.058 0.058 0.063 -0.063 -0.058 0.058 0.063




c.o. 0.032 0.029 -0.029 -0.032 0.032 0.029 -0.029 -0.032
BALANCE | -0.032 -0.029 0.029 0.032 -0.032 0.029 0.029 0.032
e 0.016 0.015 -0.015 -0.016 0.015 0.015 -0.015 -0.016
[ maance | -cois -0.025 0.015 0.016 -0.016 -0.015 0.015 0.016
co. 0.008 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
co. 0.004 0.004 -0.004 -0.004 0.004 0.004 -0.004 -0.004
BALANCE | -0.004 -0.004 0.004 0.004 -0.004 -0.004 0.004 0.004
c.o. 0.002 0.002 -0.002 -0.002 0.002 0.002 -0.002 -0.002
BALANCE | -0.002 -0.002 0.002 0.002 -0.002 -0.002 0.002 0.002
C.0. 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 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
TOTAL -7.110 7.110 7.110 7.110 -13.226 13.226 -13.226 13.226
0 1110
7110 [7
7.110
7110 [ Z|A N
D
13.226 13.226
13.226 W 13.226
NET MOMENT DIAGRAM
CASE 2 :
JOINT A C DC
MEMBER AD AB BA BC CB co DC DA
DF. 0.520 0.480 0.480 0.520 0,520 0.480 0.480 0.520
MOMENT | -3.940 10060 | -10.060 3.940 -4.560 17.630 -17.630 4.560
BALANCE | -3.182 .2.938 2.938 3.182 -6.796 -6.274 6.274 6.796
co. 3.398 1.469 -1.469 -3.398 1.591 3137 3,137 -1.591
BALANCE | -2.531 -2.336 2.336 2.531 -2.459 -2.269 2.269 2.459
co. 1.230 1.168 -1.168 -1.230 1.266 1135 -1.135 -1.266
BALANCE | -1.247 1151 1151 1.247 -1.249 -1.152 1.152 1.249
co. 0.625 0.576 0.576 -0.625 0.624 0.576 -0.576 -0.624
BALANCE | -0.625 -0.576 0.576 0.625 0.624 0.576 0.576 0.624
co. 0312 0.288 0.288 -0.312 0313 0.288 0.288 0313
BALANCE -0.312 -0.288 0.288 0.312 -0.313 -0.288 0.288 0.313
C.0. 0.157 0.144 -0.144 -0.157 0.156 0.144 -0.144 -0.156
BALANCE | -0.157 .0.144 0.144 0.157 -0.156 -0.144 0.144 0.156
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[OTALLOAL 2| 6.272 -12.207 -6.272 12.207 | aries.

| 3] 5.130 | -11.064 | -5.130 | 11.064 |No braking force need be

MAX. 7.110 13.226 7.110 13.226 |considered due to cushion.

C.O. 0.195 0.180 -0.180 0.195 0.195 0.180 0.180 -0.195
BALANCE | -0.195 0180 | 0.180 0.195 0.195 0.180 0.180 0.195
co. | voss | o0osu | -0.090 -0.098 0.098 0.090 -0.030 -0.098
BALANCE | 0098 | --0050 | 00%0 | ©.098 0098 | -0.0%0 0.090 0.0%8
c.o. 0.049 0.045 0.045 0,049 0.049 0.045 -0.045 -0.049
BALANCE | -0.049 -0.045 0.045 0.049 -0.049 -0.045 0.045 0.049
co. 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
co. 0.013 0.012 0,012 0.013 0.013 0.012 0,012 0.013
BALANCE | -0.013 -0.012 0.012 0.013 0,013 -0.012 0.012 0.013
co. 0.007 0.006 ~0.006 -0.007 0.007 0.006 -0.006 -0.007
BALANCE -0.007 | -0.006 0.006 0.007 -0.007 -0.006 0.006 0.007
Cco. 0.004 0.003 -0.003 -0.004 0.004 0.003 -0.003 -0.004
BALANCE | -0.004 ~0.003 0.003 0.004 0.004 0,003 0.003 0.004
co. 0.002 0.002 -0.002 -0.002 0.002 0.002 -0.002 -0.002
BALANCE | -0.002 -0.002 0.002 0.002 ~0.002 -0.002 0.002 0.002
co. 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
TOTAL 5.130 5.130 5.130 5.130 11064 | 11064 | -11.064 | 11.064

m 5.130

5130 [
5.130
5130 |7 |A BN
D C
11.064 11.064
N
11.064 w 11.064
NET MOMENT DIAGRAM
Distributed Moments at Supports
LOAD | \p Mgze Mpc Mao Mpa Remarks
Mga Mcp Mac Mcg Load on top slab and bottom
[ 7110 | -13.226 | -7.110 | 13.226 :;:T:;;n:;:r:?:::: T




MID SPAN MOMENTS (TOTAL LOADS ONLY)

MEMBER CASE 1 CASE 2 CASE 3 REMARKS
M, ~ 15.08- 15.08- 15.08-
(7.1147.11)/2 | (6.272+6.272)/2 | (5.13+5.13)/2
7.97 8.808 9.95
26.43- 26.43- 26.43- Thiwwa':; b_e"d;
M (13.226+13.226)/ | (12.207+12.207)/ | (11.064+11.064)/ | OH*WATCYY IN @
e 2 2 2 threee cases
13.204 14.223 15.366
9.28- 6.39- 2.82-
Map (7.11+13.226)/2) | (6.272+12.207)/2) | (5.13+11.064)/2)
-0.888 -2.850 -5.277
6 BRAKING FORCE
6.1 LOAD:70R(T),  wheel load is considered as there is no overlapping
The braking ofrce shall be 20% for the first lane load
The brakig force = 350X 20/100 = 70 kN
Load on top box which will affect the box
= 2.60 x70/4.77 = 38.16 kN
6.2 Moment due to braking force
Mg = Mg = 38.16x4.77/2
= 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 Mag Mge AB DC AD
Total Load Maximum of All cases 7.110 13.226 9.95 15.366 -0.888
Braking Force Distributed Moments at support | 45.510 45.510 0 0 0
Design Support Moments Including braking| 52.620 58.736 9.950 15.366 -0.888

7.2 Top Slab
Design of Top slab under Max. sagging (+ve) B.M.
Maximum moment AT mid span including braking - 9.950 kN.m

Depth required = 9.95 x 10° = 94.89 mm
1000 x  1.105
provide 260 mmis SAFE




Ast = M = 9.950 x 10° =
tid 230 x0.902x 260

Thickness of tor slab provided =

Clear cover provided =

1 Diameter of the reinforcement st bars =

2 Diameter of the reinforcement  Cranck bars -

Effective depth provided using mm cover and mm dia bars

300
300
There fore area of steel provided =

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

184.47 mm’
0.300
0.040

12 mm

16 mm
0.254
3768 mm’
669.87 mm’
1046.67 mm’
HENCE SAFE

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

Design of Top slab under Max. hogging (-ve) B.M.
Maximum moment AT support n including braking

1]

Depth required = 52.620 x 10° =
1000 x 1.105
provide 260 mmis SAFE

52.620 kN.m

218.22 mm

As per Cl. No. 305.5 of IRC 21: 2000, when the haunches are provided the total depth of slab or beam may be
considered as depth of slab or beam assumed initially + size of haunches divided by 3.

In this case initial depth of slab assumed

Size of Haunches

Effective depth provided (when no haunches)

There fore the depth of slab when the haunches are provided

Clear cover provided
Diameter of the reinforcement (sagging bar)

= 030 m
= 020 x 0.2
0254 m
= 03+02/3
037 m
= 004 m
& 12 MM

Effective depth provided using 40 mm cover and 12 mm bars (when haunches provided)

Area of steel required
Ast = M = 52620  x10°
tjd 230 x0.902x 260

Sagging steel are crancked on to supports

Balane area of steel to be provided =

Diameter of straight bar =
Providing mm dia straight bars at a spacing of =
Ast. Provided by straight bars =
Total area of steel provided =

= 0.37-0.04-0.006

- 0324 m
HENCE SAFE

= M/ostjd

975.54 mm’

669.87 mm?
975.54 - 669.87

305.67 mm’
12 mm
300 mm
376.8 mm?’
669.87 ++376.8
1046.67 mm’




HENCE SAFE
There fore area of steel provided at supports:
Crancked bars of 12 mm dia at a spacing of 600 mm c/c
Straight bars of 12 mm dia at a spacing of 300 mm ¢/c
Max. shear force intensities at the supports are as shown on diagiam

1.05m 111.7685 KN
111.7685 |KN X= 1.05
23

Max. Shear force of above case = 111.7685 KN

Corrosponding distance 'X' from where it changes its sign (i.e. + or -) to Max. S.F.
= 105 M

Shear force at a distance of effective depth 'd' + half of the thickness of support from centre line of the support
=  0.3+03/2
= 045 M

There fore the Maximum shear force at a distance of 0.45 m from the centre line of the support are
= 111.7685x (1.05 - 0.45) / 1.05

Max. Total shear force = 63.87 KN
Nominal shear stress = V/bd
= 63.8677142857143/(1000 X254)
= 025 N/mm?
% of tension steel provided at supports = 100 Ast. / bd
= 100 x 1046.67 / 1000 x 254
- 0412 %

Corroesponding permisible shear stress Tc from Table 23 of IS 456:2000
= 0272 N/mm?
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 (-ve) B.M.
Shear resisted by concrete V¢ = Tcbd
0.412 x 1000 x 254
104648 N
= 105 KN
669.87 x 230x 0.707
108928 N
109 KN
104.65+108.93
214 KN
> 64 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.

Shear resisted by bent up bars

"

Total shear resisted by concrete & bent up bars

8.2 BOTTOM Siab




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

Maximum moment at mid span including braking = 15366 kN.m
Depth required = \/ 15366  x10° = 11792 mm
1000 x 1.105
provide 260 mmis SAFE
Ast = M = 15366  x 106 = 28487 mm®
tjd 230 x0.902x. 260
Thickness of Bottom slab provided = 0.300
Clear cover provided = 0.040
1 Diameter of the reinforcement st bars = 12 mm
2 Diameter of the reinforcement  Cranck bars = 16 mm
= 0.254
Providing 12 mm dia bars at a spacing of 300 mm 3768 mm’
2 Providing 16 mm dia bars at a spacing of 300 mm 669.87 mm’
There fore area of steel provided = 1046.67 mm’
HENCE SAFE

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

Design of Bottom slab under Max. hogging (-ve) B.M.

Maximum moment at mid span including braking 58.736 kN.m

23055 mm

Depth required = \/ 58736  x10°
1000 x  1.105
provide 260 mmis SAFE

As per Cl. No. 305.5 of IRC 21: 2000, when the haunches are provided the total depth of slab or beam may be
considered as depth of slab or beam assumed initially + size of haunches divided by 3.

In this case initial depth of slab assumed = 030 m
Size of Haunches = 020 x 0.2
Effective depth provided (when no haunches) = 0.254 m
There fore the depth of slab when the haunches are provided = 0.3+0.2/3

= 0.37 m
Clear cover provided = 004 m
Diameter of the reinforcement (sagging bar) = 12 MM

Effective depth provided using 40 mm cover and 12 mm bars (when haunches provided)
= 0.37-0.04 - 0.006

= 0324 m
HENCE SAFE
Area of steel required = M/ostjd
Ast = M = 58736  x106 = 1088.92 mm’
tjd 230 x0.902x 260

Sagging steel are crancked on to supports




669.87 mm®

1088.92 - 669.87
2

Balane area of steel to be provided

= 419.05 mm
Diameter of straight bar = 12 mm
Providing mm dia straight bars at a spacing of = 300 mm
Ast. Provided by straight bars = 3768 mm’
Total area of steel provided = 669.87 + +376.8
= 1046.67 mm’
UNSAFE

There fore area of steel provided at supports:

Crancked bars of 12 mm dia at a spacing of 600 mm c/c

Straight bars of 12 mm dia at a spacing of 300 mm clc

Max. shear force intensities at the supports are as shown on diagram

1.05m 131.514 KN
131.514 |KN X= 1.05
]
21

Max. Shear force of above case = 131.514 KN

Corrosponding distance X' from where it changes its sign (i.e. + or -) to Max. S.F.
= 105 ™M

Shear force at a distance of effective depth 'd' + half of the thickness of support from centre line of the support
= 03+03/2
= 0.45 M

There fore the Maximum shear force at a distance of 0.45 m from the centre line of the support are
= 131.514x (1.05-0.45) / 1.05

Max. Total shear force = 75.15 KN
Nominal shear stress = V/bd
= 75.1508571428571/(1000 X254)
= 030 N/mm®
% of tension steel provided at supports = 101 Ast./bd
= 100 x 1046.67 / 1000 x 254
= 0412 %

Corroesponding permisible shear stress Tc from Table 23 of IS 456:2001
= 0272 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 V¢ = Tcbd
= 0.412 x 1000 x 254
= 104648 N
= 105 KN
Shear resisted by bent up bars = 669.87 x 230x 0.707




108928 N

109 KN

Total shear resisted by concrete & bent up bars - 104.65+108.93
= 214 KN

75 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 SIDE WALLS

Maximum moments at junctions of slabs and walls are same as slabs. Hence provide same reinforcements as slabs
at junctions/supports.

Design of SIDE WALL under Max. sagging (+ve) B.M.

Maximum moment support/mid span including braking = -0.888 kN.m
o
Depth required = \/ -0.888 x 10° = #NUM! mm
1000 x 1.105
provide 260 mmis HHew
Ast = M = 0888  x106 = -16.46 mm’
tjd | 230 x0.902x 260

Thickness of Side wall provided = 0.300
Clear cover provided = 0.040
Diameter of the reinforcement = 12 mm
Effective depth provided using mm cover and mm dia bars

= 0.254
Providing 12 mm dia bars at a spacing of 300 mm
There fore area of steel provided = 3768 mm’

HENCE SAFE

There fore provide sagging reinforcement of 12 mm dia bars at 300 mm c/c spacing
There fore provide Hogging reinforcement of 12 mm dia bars at 300 mm c/c spacing \J

Hence Reinforcement from Cranck Bars from top slab and Bottom slab upto L/4 will be provided to fulfill the requirement of
the Hogging reinforcement of side walls.

\ 15.25

\ 3-649
18.9
6.48
D _ 0444 0.444 & N
2.30
check for shear

Ra= 0.9x23 + 6.48x2.3 +  (1/2x18.9x2.3)
2 2 3




1035 + 7.452 % 7.245
1573 KN

n

Ro= 0.9x2.3 + 6.48x2.3 +  (2x1/2x18.9x2.3)

2 2 3
1.035 + 7452 + 14.49
22.98 KN

S.F. near top at Deff from
A= 15.73-0.9x0.444-6.48x0.444-1/2 x3.649x0.444
A= 1164 KN

S.F. near Base at Deff from
D= 22.98-x0.444-6.48x0.444-(18.9+15.25)/2x0.444
D= 1252 KN
MAXIMUM SHEAR STRESS 12.52X 1000
254X 1000

= 0.049 N/mm?
LESS THAN 0.23 N/mm?  HENCE SAFE FOR 0.25 % STEEL

DISTRIB EL:

As per IS Code 3370
MINIMUM REINFORCEMENT TO BE PROVIDED

0.12% of the cross-sectional area
0.12% x300x 1000

= 360 mm?
Diameter of the reinforcement = 12 mm
Spacing Required = 314 mm
Spacing Provided = 300 mm
There fore area of steel provided = 3768 mm’
On both faces of wall = 753.6 mm’

R

Assistant Engineer (F32..)
— N.D. Division No. 7
Sub Engineer Satna (M.P.)

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




BAR BENDING SCHEDULE FOR BOX CULVERT

e 2
2 m Length Total .
e ; Dia of [2
‘t | Description of whlll of bars|Nos of |Length i Qty in
= Type of Bars bars in |a £ , i wt. In ¢
8 bars c in |bars in kg
£ mm |5 M M kg/m
> (=N
vl ol
TOP SLAB
MAIN BAR ST. * 255
BAR(BOTTOM) z 5
A 12 300 | 2.52 100 252 | 0.889 224
MAIN BAR
BENT UP
B BOTTOM 16 300 | 412 | 100 | 412 | 1.58 651
MAIN BAR ST. * 2.5
R(TOP '
L o il 12 300 | 2.52 100 252 | 0.889 224
DISTRIBUTION | R 29.96
D 12 | 300 |29.96| 2x9 | 539.3|0.889 | 479
BOTTOM SLAB
MAIN BARST. | b
BAR(TOP) |4 i
E 12 300 | 2.52 100 252 | 0.889 224
1.2
0.71 71
MAIN BAR
F BENT UP TOP 0.44 0.4 16 300 | 4.12 100 412 1.58 651
MAIN BARST. | b 2.5
BAR(BOTTOM)| 4 :
G 12 300 | 2.52 100 252 | 0.889 224




H | DISTRIBUTION * 29.96 *

12 300 | 2996| 2x9 | 539.3|0.889| 479

VERTICAL WALL

1 F *
Aw t
l s el 2.32 2.32
Face
As 12 | 300 | 3.32 |2x100| 664 |0.889| s9c

J us |k 29.96 -

12 300 | 29.96| 2x8 | 479.4 | 0.889 | 426

: ——
WATER SIDE |

K | &INTERMEDIA 2.32 2.32
TE WALLS l |
f— - 12 | 300 | 3.32 [2x100| 664 | 0.889| 590
L olsmmunou* 29.96 :
12 | 300 | 29.96| 2x8 | 479.4| 0.889 | 426
3
0.3
HAUNCH BARS k &
08
M =63 I~ 10 | 300 | 1.4 [4x100]| 560 | 0.617 | 346
TOTAL 5534KG
ADD 5 % FO WAISTAGE AND OVELAPPING 277KG
GRAND TOTAL 5811KG




U/S BREAST WALL :

Earth pressure is acting 2t a slope of 2:1

[}
Angle of Slope =
)

Cos(d)
Cos(d)

Kan

Kan

Lateral Pressure P

Total Horizontal Pressure =

Moment at junction of barrel
& breast wall

d effective required

Diameter of bar
Clear Cover
d effective provided

03

—
340 349

30°
26 34
26.56"

1236

0.866 v

339.113

0.894 B

03 m

Cos(8) [ Cos(8) - V Cos’(8) - Cos’(¢)]
[ Cos(8) + V Cos’(8) - Cos*()]

0.894x {0.894- v(0.894"2

- 0.866°2)}

{0.894 + v(0.89472
0.601
1.116

0.538

Ko X WX H?
2
0.538 x1.80x

2
t/m

1.2472

0.740

P x Cos(8)
0.740 x 0.894

0.662 t/m’

P x Cos(6) xH
3
0.662 x 1.24
3

0.2726
2.726

t-m/m
KN-m/m

M
\ Qxb

[ 2.72x 16%6

{1.110 x 1000
49.56 mm
12 mm
30 mm
264 mm

- 0.86612)}




A, required = M
g xjxd
= 0.27 X 10°7
230 x0.90x 264
% 49.89 mm’
Provide 12 mm dia bars
Hence Spacing = Ad x 1000
Ast
= 2265.90 mm
Provide = 300.00 mm

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

But minimum steel required = 0.12% x300x 1000
= 360 mm’

Provide 12 mm dia bars

Hence Spacing = Ad x 1000 \
As
= 31400 mm
Provide = 300.00 mm

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

M Assistant Engineer (F-23..)

=l N.D. Division No. 7
Sub E=ngineer Satna (M.P.)
. Division No.7
atna (M.P)

- o3
o
1

S’
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SATNA NAGOD BRANCH CANAL KM. 55.600 KM. TO 83.00 KM.

Abstract of Umarhat Disty. N.H. AT R.D. 7100 M.

S.No.

Description

Qty.

Rate

Unit

Amount

UCSR Ref.

2

3

4

5

Earth work in excavation of foundation of structures as per
drawing and technical specification, including setting out,
construction of siwi g and bracing, removai of stumps and
otker deleterious matter, dressing of sides and bottom as per

relevant clauses of section 300 & £1u) in |

Ordinary Soil Depth Up to 3 m.

367.924

Cum

22443

12,11 (i)

Providing and laying Plain/Reiuforced 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

227.416

4617

Cum

1049978

12.6

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

10.988

82810

tonne

909916

14.4

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 20

5.891

5674

Cum.

33427

14.1 (A) (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

175.368

6286

Cum.

1102363

14.1 (B) (i)
2

Providing weep holes in Brick masonry/Plain/Reinforced
concrete abutment, wing wall/return wall with 100 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

8.600

185

Rm

1776

139

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 deleterious matter, dressing of sides and
bottom as per relevant clauses of section 300 & 2100
inBack Filling in Marshy Foundation Pits

57.125

308

Cum

17595

12.1 (Vi)

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 of|

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

300.

375.000

155

Cum.

58125

3.13




S.No. Description Qty. Rate Unit Amount | 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
g |lavers 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.

150.000 Q34 Cum 140100 41

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
10 |grade and camber, applying and brooming requisite 75.000 1347 Cum 101025 4.8i(a)
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.

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
11 |grade and camber, applying and brooming requisite 56.250 1250 Cum. 70313 4.8ii(a)
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 3507060
Say 35.07 Lakhs
Add 18% GST 6.3127
Total Amount 41.3833 Lakhs

Sllb ‘Engineer @!@
N.D.Dwi i 7 A ngine F%
: Sion NO. SSiStant E i
sa “a f“l-l a} g“ er ( T ")

N.D. Division N N.D. Difision No. 7
Satna fM.P,;O' 7 Satha (M.P.)




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

ESTIMATE
UMARHAT DISTY. N.H. AT R.D. 7100 M.
It:is:o. item of Work Nos. L B H/D | Quantity REMARKS
Earth work in excavation of foundation of structures as per drawing and technical specification, |AVG.top |Excavation
121 including settirg out, construction of shoring and bracing, removai of stumps and other GL G.L
deleterious matter, dressing of cidzs and bottom as por relevant clauses of section 300 & 2100 in
|
Concrete Barral 1 410 30.00 1.83 225.09 | 338.234 | 336.404
Shear key U/S 1 4.10 0.80 0.59 1.94 336.404 | 335.813
Shear key D/S 1 4.10 0.80 0.60 197 336.390 335.790
Head Wall U/S & 2.70 2.50 2.52 34.03 338.234 335.713
U/s well & barrel middle Flooring portion 1 3.14 2.35 2.12 15.66 338.234 336.113
U/s well wall 1 3.14 2.50 242 | 19.02 | 338.234 | 335.813
U/s Key wall 1 2.10 0.60 0.28 0.36 338.234 | 337.949
Head Wall D/S 2 2.70 2.50 2.54 34.34 338.234 | 335.690
s e st 1 3.14 2.35 214 | 15.83 | 338234 | 336.090
D/s well wall 3.14 2.50 2.44 19.20 338.234 | 335.790
D/s Key wall 1 2.10 0.60 0.38 0.49 338.234 | 337.849
Total 367.924 Cum.
1(i) |Ordinary Soil Depth Up to 3 m. 367.924 Cum.
Providing and laying Plain/Reinforced cement concrete in open foundation including form work
12.6 |shuttering etc. complete as per drawing and technical specifications and as per relevant clauses
of sections 1500, 1700 & 2100 with .) PCC GRADE M15
Barrel Pcc-1 1 3.10 27.70 0.10 8.587
Barrel Pcc-2 1 3.00 27.40 0.20 16.440
U/s Head wall pcc-1 2 -2.35 2.25 0.10 1.058
U/s Head wall pcc -2 2 230 2.15 0.30 2.967
D/s Head wall pcc-1 2 2.35 2.25 0.10 1.058
D/s Head wall pcc -2 2 2.30 2.15 0.30 2.967
U/S Head wall 1 Step 2 2.30 1.75 0.90 7.245
U/S Head wall 2 Step 2 2.30 1.13 2.94 15.194
D/S Head wall 1 Step ° 2.30 1.75 0.90 7.245
D/S Head wall 2 Step 2 2.30 1.13 2.71 14.019
U/S Head wall parapet 2 2.30 0.40 0.40 0.736
D/S Head wall parapet 2 230 0.40 0.40 0.736
-|U/s & D/s well wall Circular pcc 2 3.14 313 0.30 5.89
.|U/s & D/s well wall pcc 2 3.14 2.00 0.30 3.77
-|U/s well wall Lift 1 7.86 1.05 438 36.10
-|D/s well wall Lift 1 7.86 1.05 3.76 31.00
U/s Notch deduction in well wall Lift -1 0.50 1.68 1.00 -0.84
D/s Notch deduction in well wall Lift -1 0.50 1.68 0.95 -0.80
U/s & D/s Key wall pcc 2 2.20 0.70 0.30 0.92
"[U/s & D/s Key wall 2 | 180 0.30 050 | 0.54
U/s & D/s Approach Slab PCC 2 3.50 27.97 0.15 29.37
U/s & D/s Dwarf wall PCC 2 0.90 30.00 0.30 16.20
U/s & D/s Dwarf wall z 0.50 30.00 0.90 27.00
Total 227.416 Cum.




[ ucsr

=y item of Work \ Nos. \ I B H/D | Quantity REMARKS
Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per
144  |4rawing and technical specifications as per relevant clauses of section 1600 FE550
L_ Barrel
Shear key Bar 12 MM Dia @ 150 mm 36 291 0.617 64.64
Shear key Disty Bar 12 MM Dia 40 2.52 0.888 | 89.51
1
|
|Raft Main Bar 12 MM Dia @ 30C mm 101 | 2.772 0.888 { 248.62
Disty Bar 12 MM Dia @ 300 mm 18 29.92 0.888 478.24
Bentup Bar 16 MM Dia @ 300 mm 101 4,122 1579 | 657.37
Raft Main Bar 12 MM Dia @ 300 mm 101 2.772 0.888 248.62
wall vertical Bar 12 MM Dia @ 300 mm 404 2.996 0.888 | 1074.82
wall Disty Bar 12 MM Dia @ 300 mm 32 29.92 0.888 850.21
bott h B MM Di
" S RermatAnen iy IR ®. | ans | 150 0617 | 38337
300 mm
Bracket Bar 10 MM Dia @ 150 mm 400 2.59 0.617 639.21
Braket Disty Bar 12 MM Dia 14 29.92 0.888 371.97
Slab Main Bar 12 MM Dia @ 300 mm 101 2.52 0.888 226.01
Disty Bar 12 MM Dia @ 300 mm 18 29.92 0.888 478.24
Bentup Bar 16 MM Dia @ 300 mm 101 4,122 1.579 657.37
Slab Main Bar 12 MM Dia @ 300 mm 101 2.52 0.888 | 226.01
Approach slab Bottom Bar 10 MM Dia @ 2% 28.44 0617 | 45623
300 mm B/s
h 12 MM Di
TN A D2@1 376 | 4072 0888 | 135959
300 mm B/s
1 -
Approach slab Bottom Bar 10 MM Dia @ 26 28.44 0617 | 45623
300 mm B/s
Approach slab Bottom Bar 10 MM Dia @ 150 4.08 0617 | 47830
300 mm B/s
Approach slab wearing coat Bar 8 MM
17 422 0.395 286.71
Dia @ 300 mm B/s 2
Approach slab wearing coat Bar 8 MM
8 4.16 0.39 144.6
Dia @ 300 mm B/s . 8 i
Total 9875.88
Head Wall U/s & Dfs
Main Bar 10 MM Dia @ 200 mm 24 4.456 0.617 65.98
Disty Bar 8 MM Dia @ 200 mm 44 222 0.395 38.58
Total 104.57
2 Nos Headwall 209.14
Parapet wall
Main Bar 12 MM Dia @ 150 mm 18 3.368 0.888 53.83
Disty Bar 12 MM Dia @ 300 mm i8 2.52 0.888 40.28
Crash Barrier
Main Bar 12 MM Dia @ 150 mm 20 3.104 0.888 55.13
Main Bar 12 MM Dia @ 150 mm 20 1.93 0.888 34.28
Disty Bar 10 MM Dia @ 150 mm 18 2.79 0.617 30.99
Total 120.39
2 Nos Crash Barrier 240.78
Wearing coat
Main Bar 8 MM Dia @ 200 mm 15 8.32 0.395 49.30
Disty Bar 8 MM Dia @ 200 mm 43 ik 0.395 46.71
Total 96.00
2 Nos Wearing coat 192.01




lt:nc'ls:o. Item of Work Nos. L B H/D | Quantity REMARKS
U/s & D/s well
Main Bar 10 MM Dia @ 300 mm 27 3.98 0.617 66.30
Disty Bar 8 MM Dia @ 300 mm 13 7.755 0.395 39.82
Main Bar 12 MM Dia @ 300 mm 22 2.483 0.888 48.51
Disty Bar 12 MM Dia @ 300 mm 22 1.71 0.888 3341
Total 188.04
2 Nos Well Wall 376.08
Grand Total 10987.997 Kg.
14.1 (A) Prf:viding and Placing ReinforcedfPrestre‘ssed cen}ent f:oncrete in super-structure e/x :
0 2 reinforcement as per t_:,‘rawmg and Technical Specification and as per relevant clauses of sections
1500, 1700 and 2300 in RCC GRADE M 20
U/s RCC Floering of well 1 3.14 3.125| 0.300 2.95
D/s RCC Flooring of well 1 3.14 3.125] 0.300 2.95
Total 5.891 Cum.
14.1 (8) Prf:widing and Placing Reinf_orcedf Prestre_ssed cen:ient E:oncrete in super-structure e/x _
3 reinforcement as per drawing and Technical Specification and as per relevant clauses of sections
) 2 11500, 1700 and 2300 in RCC GRADE M 25
Barrel Shear key 2 0.95 2.60 0.89 4.402
Barral Raft 1 30.00 2.60 0.30 23.400
Bottom wall Hunch 2 30.00 0.50x 0.2 0.20 1.200
Barral WALL 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 2791 0.30 2.512
Rectangular Braket 2 030 |+-28.16 030 | 5.069
Barral Slab : 30.00 2.60 0.30 23.400
Perapet Wall 2 2.60 0.30 1.24 1.942
Crash barrier 2 2.60 Area=.2936 1.527
L/s Approach Slab 1 28.16 3.80 0.30 32.102
R/s Approach Slab | 28.16 3.80 0.30 32.102
Wearing coat 2 8.40 2.60 0.08 3.276
~|Aproach Slab B/s Wearing coat 2 8.40 4.30 0.08 5.418
_|Aproach Slab B/s Wearing coat 2 8.40 4.30 0.08 5.418
Total 175.368 Cum.
Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, Head wall/return
wall with 100 mm dia AC pipe, extending through the full width of the structure with slope of 1V
13.9  |.90H towards drawing foce. Complete as per drawing and Technical specifications
Weep Hole 8 1.20 9.600
Total 9.600 RM
Earth work in excavation of foundation of structures as per drawing and technical specification,
12.1 (Vi) including setting out, cnn.structic‘m of shoring and bracing, removal of stumps ar_ad 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 28.16 2.30 0.44 28.563
Head Wall D/S 1 28.16 2.30 0.44 28.563
Total 57.125 Cum.
Diverted Road
Embankment Construction with Material Obtained from Borrow Pits
Construction of embankment with approved material having CBR>7 obtained from borrow pits
3.13 |with all lifts and leads, transporting to site, spreading, grading to required slope and compacting
to meet requirement of table 300-1, 300-2 and as per relevent clauses of section-300.
Embankment Construction 1 100.00 12.50 0.30 | 375.000
Total 375.000 Cum




UCSR
Item No.

Item of Work

Nos.

L

H/D

Quantity

REMARKS

4.1

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.

GSB 200 mm thick

100.00

7.50

0.20

[ 150.000

Total

150.000

4.8i(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 rolier 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.

(i) Grading I (63 to 45 mm) (a) Using
Screening Type A (13.2 mm Agg.)

100.00

7.50

0.10

75.000

Total

75.000

Cum

4.8ii(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 interstices of coarse
aggregate, watering and compacting to the required density as per clause 404 of specification.

(ii) Grading Il (53 to 22.4 mm) (a) Using
Screening Type B(11.2 mm Agg.)

100.00 7.50

0.075

56.250

Total

56.250

Sub Engineer

N.D

-D. Division No, 7

Satna (M.p)

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

oy

Assistant Engineer (F-Z3..)




GOVERNMENT OF MADHYA PRADESH

NARMADA VALLEY DEVELOPMENT AUTHORITY

BARGI DIVERSON PROJECT

NAGOD SATNA BRANCH CANAL FROM RD 55.600KM TO RD 83.00KM
INCLUDING DISTRIBUTION SYSTEM

OFFTAKE FROM 5750 M OF UMARHAT DY
RERUWA KALAN MR N.H. CROSSING ATRD - 1310 M

Prepared & Submitted By :

 OFFSHORE INFRASTRUCTURES
LIMITED, MUMBAI




Design NGATRD - 1310 M

CANAL DATA :-
1 Full Supply Discharge Q@ = 0.1266 Cumec
2  Bed Width (BW.) = 0.3 M
3 Full Supply Depth (FS.D) = 03 M
4  Free Board (FB) = 0.45 M
5 Top Widthof Bank:  Left = 1.00 M
Right - = 1.00 M
6 Bed Slope - 1in 300
7 Side Slope : Inner Slope m = 1.50:1
Outer Slope (0) = 2.00:1
8 Velocity v) = 0.957 M/Sec
9 Manning's "N" Lined n) = 0.018
Unlined n = 0.025
10 Canal Bed Level (CBL) = 333.459 M
11 Full Supply Level (FESL)Y = 333.759 M
12 Top Bank Level tFBL) = 334209 M
BRIDGE DATA :-
1 Formation Level {(FERL) = 335350 M
2 Ground Level (G.L) = 334 M
3 Clear Width of Roadway = 645 M
4  Pipe Length = 7.5 M
5 Extra Beam Width = 0.000 M
6 Extra Beam Height = 0.000 M
7 Extra Beam Length = 0.000 M
8 Extra Beam Rest on Pipe = 0.000 M
9 Overall Length = 7.500 M
10 Pipe Invert Level in U/s = 333109 M
11 Pipe Invert Level in D/s = 333.108 M
12 D/sCBL (CBL) = 333.359 M
13 D/sFSL (ES:L) = 333.659 M
14 D/sTBL (T.B.L) = 334.109 M
15 BTRL = 33191 M
DESIGN OF PIPE FOR DISCHARGE :-
X- sectional area of Canal water way
Bed Width = 0.30 m
Full Supply Depth = 0.30 M
Water way (A) = (03+15x0.3)x0.3
= 0.23 Sq mts
Velocity Vy = 0.957 M/Sec
Water in pipe will run as open channel flow
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 provide maximum sectional area available for
flow.

Hence X- sectional area of one pipe = 0.790 SgMm

Manning's rougosity coefficient for RCC Pipe = 0.016

The pipe invert level in u/s =  CBL- Depression of pipe

s B s = 333.459-0.35
= 333.109 M

B
®

5T
n

333.459 M
333.759 M

0.3 180
2 x ACOS [ 1.00] x[ = ]

145.08°

—
Rl
v
o o L
) n n

Assmtant Engineer (F- !}r

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




Hence net area of one pipe

Length of Pipe

HEAD LOSS :-

1/2 width of pipe at canal F.S.L. AE (a)

Area of upper segment of pipe remains unused

No. of rows of pipe
By providing one row of pipe, X-sectional area
Full Supply Discharge
Hence Velocity through pipe to pass full discharge v

Total perimeter of one pipe

Length of upper arc

Net wetted perimeter of one pipe
Hydraulic mean depth of pipe not running full
R
i
Slope

Slope
Say

Drop in plpe

Vzl A v11
23 2

Entry Loss

0.20 {

Vi
V2=

I

"

"

2

n

n

"

(0AZ- E0Y)V?
(0.5 x 0.5-0.15 x 0.15) » 0.50
0.477 M
4/3h x (a*+h*)r0.5
4/3x%0.35x (0.2275 + 0.1225) A 0.50
0.276 SgM

Total Area - Area of upper segment of pipe remains unused

0.790 -0.276
0.514 SgM
1
0.514 Sqm
0.127 Cumecs
= (0.1266 / 0.514)
0.246 M/Sec
2nr
3142 m
nfr/180
(3.14 x 145.08 x 0.5)/180
1.265 M
3.142-1.265
1877 M
AP
(0.514 / 1.877)
0.274 M
0.422

2
(Vxn) J

Rzﬁ
2
0.246x0.016 |
0.422 )
0.0001
1in 10000
7.50 M
7.50
10000
0.001 M

[
[

= 0.246 M/Sec

0.957 M/Sec

Entry Loss

Exit Loss

Total Head Loss

0.20 x

]

030 x

0.246 - 0.957

2% 8.51

0.246-0.957°

2x9.81

Drop in Pipe

Head loss as per drop of canal

Provided Head Loss in Lsec

Difference in head loss calculated and provided

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

SCou:

DEPTH :-

1

-0.008 M

-0.013 M

-0.009 + 0.001 +-0.013
-0.021 ™M
7.5/ 10000
0.001 M
01m
-0.021-0.001
-0.022 m

In this case however the canal is lined scour depth need not be calculated. However calculations are given as below:-

when



Mean Depth of Scour

D, = The design Discharge for Foundation per Meter width of effective waterway.
Ky = Silt Factor fro a representative sample of bed material obtained up to the level of anticipated deepest
scour
Ke = 176 d,
dn = Weighted mean diameter in mm.
Particle Size = Heavy Sand d. = 1.29
Ke = 1999
- 0.106
£ DD:OG 0.106 1"
.106 x 0.
d = 134 = 178 M
for Abutment L 1999 0%
Max Scour Depth (D) = 12Txd,. = 1270178 = 0.23 M
In the present case, F.5.L. = 333.759 M
Hence,
Maximum depth of sourisupto = 333.759 - 023 = 33353 M
Below G.L. the foundation is provided 1.00 M below G.L. = 333.00 M
Below Canal Bed, the foundation is provided 1.20 M below Pipeinvi = 33191 M
Foundation Level of Head Wall = = 33191 M
Hence Safe
DESIGN OF HEAD WALL-
The design of Head wall is not done. Its width has been adopted as per chart for wing walls in E-in-C publication
70/1
1 Effective height of wall up to top of foundation level = 335.35-332.209

LT - Y

B/H factor as per E in C publication
B/H Angle
Width required
Width provided
1.5  Wing Wall
336.175

0.3

335.575
335.350

GL _334

®

0.15

332.209

331.909

Self Weight of wiir =
Weight of PartA =

Weight of Part B =
Weight of PartC =
Weight of PartD =
T. Self Wt of wing wallperm =

Weight of Earth above wall =
Weightof Part1 =

225

Wt.of partA+B+C+D
225x03x24

1627
03x3.966x2.4

286 T
0.225x3.366 x 2.4

1827
1/2x1.425x3.141x 2.4

5317

1166 T

Wt.of part1+2+3
0.15x1.791x1.8

3141 M
0.61

24.35°
192 M
195 ™M

Unit Weight of C.C. =
Unit Weight of Earth =

2.4 T/M
1.8 T/M




Weight of Part 2
Weight of Part 3

Total Weight of Earth per m
Stress

Total Load

Stress

]

]

0487
1/2 x0.812535816618905 x 1.791 x 1.8
1317
0.15x1.791x 1.8
048 T
2287

=  Total Load

Area
Total Weight of concrete + Earth
11.66 + 2.28
139471
225x 1
2.25 SgM
13.94

2.25
6.20 t/m’ <
Hence Safe

25.00 Umz

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

4 Assista:(ﬁm-lgﬁr'

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




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

Abstract of Reruwa kalan Minor N.H. ATR.D. 1310 M.

S.No.

Description

Qty.

Rate

Unit

Amount

UCSR Ref.

2

3

4

5

6

B

Earth work in excavation of foundation of structures as per
drawing and technical specification, including setting out,
construction of shoring ard bracing, removal of stumps and
other deleterious maiisr, dressing of sides and bottom as per
relevant clauses of section 300 & 2100 in

Ordinary Soil Depth Up to 3 m.

144.662

61

Cum

8824

12.11(i)

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

59.704

4617

Cum

275652

12,6

Supplying, fitting and placing HYSD bar reinforcement in
super- structure complete as per drawing and technical
specifications as per relevant clauses of section 1600
FES550

2.157

82810

tonne

178607

144

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

186569

14.1 (B) (i)
2

Providing weep holes in Brick masonry/Plain/Reinforced
concrete abutment, wing wall/return wall with 100 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

7.200

185

Rm

1332

13.9

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 of granular material (cost of bedding
included) in single row including fixing collar with
cement mortar 1:2 but excluding excavation, protection
works, backfilling, concrete and masonry works in head
walls and parapets. 1200 mm Dia Pipe

30.000

9544

Rm

286320

9.2B

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 deleterious matter, dressing of sides and
bottom as per relevant clauses of section 300 & 2100
inBack Filling in Marshy Foundation Pits

98.042

308

Cum

30187

12.1 (Vi)

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 of]

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

300.

375.000

155

Cum.

58125

3.13




S.No.

Description

Qty.

Rate

Unit

Amount

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 |
lavers with motor grader on prepared surface
mixing 5y 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.

150.000

934

Cum

140100

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

75.000

1347

Cum

101025

48i(a)

11

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

4.8ii(a)

Total

1337064

Say

13.37

Lakhs

Add 18% GST

2.4067

Total Amount

15.7774

Lakhs

Sub Engineer

Satna (M.P)

i ot

N.D. Division Ne Assistant fn’g@w&,,,
Satna (M.p) N.D. Division No. 7




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

ESTIMATE

RERUWA KALAN MINOR N.H. AT R.D. 1310 M.

lt::n(':ls‘:o. item of Work Nos. L B H/D | Quantity REMARKS
Earth work in excavation of foundation of structures as per drawing and technical ; AVG.top |Excavation
specification, including setting out, construction of shoring and bracing, removal of stumps GL G.L
AEA and other deleterious m=tter, dressing of sides and hottom as per relevant clauses of section
300 & 2100 in
Head Wall U/S 1 482 235 2.19 24.84 334.000 | 331.809
Head Wall D/S 1 4.82 235 2.19 2484 334.000 | 331.809
Pipe Barral 1 25.70 2.83 131 94.99 334.000 | 322.694
Total 144.663 Cum.
I1(i) |Ordinary Soil Depth Up to 3 m. 144.663 Cum.
1 (i) Ordinary Rock Depth Up to 3 m. 0.000 .
i Hard Rock ( Requred Blasting) 0.000 Cian
Providing and laying Plain/Reinforced cement concrete in open foundation including form
12.6 |work shuttering etc. complete as per drawing and technical specifications and as per relevant
clauses of sections 1500, 1700 & 2100 with .) PCC GRADE M15
Head Wall U/S 1 3.82 2.35 0.10 0.899
Head Wall D/S 1 3.82 235 0.10 0.899
Pipe Barral 1 26.68 1.83 0.30 14.645
Head Wall U/S 1 Step 1 3.72 2.25 0.30 2.514
Head Wall U/S 2 Step 1 3.424 | (0.525+1.950)/2 | 3.141 1331
Pipe Deduction in Head wall U/s -1 1.540 Area=1.188 -1.830
Head Wall D/S 1 Step 1 3.72 2325 0.30 2514
Head Wall D/S 2 Step 3.424 | (0.525+1.950)/2 | 3.141 13.31
Pipe Deduction in Head wall D/s -1 1.540 Area=1.188 -1.830
Half Pipe Barral 1 27.01 1.83 0.45 21.998
E::;?:;pe BhA e 4 | 2701 | Area=0.428 -11.562
Coller Joint 11 1.83 0.30 1.085 6.552
Deduct Pipe Barral -11 0.30 Area=1.138 -3.755
Parapet kerb 2 3.42 0.53 0.23 0.809
Perapet Wall 2 3.42 0.30 0.60 1.23
Total 59.704 Cum.
Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per
14.4 |drawing and technical specifications as per relevant clauses of section 1600 FES50
Head Wall
Main Bar 10 MM Dia @ 200 mm 24 4.186 0.617 61.99
Disty Bar 8 MM Dia @ 200 mm 40 2.12 0.395 33.50
Total 95.48
2 Nos Headwall 190.96
Slab
Main Bar 12 MM Dia @ 150 mm 384 3.0 0.888 | 1022.98
Disty Bar 12 MM Dia @ 300 mm 20 28.722 0.888 | 510.10
Crash Barrier
Main Bar 12 MM Dia @ 150 mm 20 3.104 0.888 55.13
Main Bar 12 MM Dia @ 150 mm 20 1.93 0.888 34,28
Disty Bar 10 MM Dia @ 150 mm 18 2.79 0.617 30.99
Total 120.39
2 Nos Crash Barrier 240.78




UCSR
Item No.

Item of Work Nos. L B H/D | Quantity

REMARKS

Wearing coat

Main Bar 8 MM Dia @ 200 mm 15 8.32 0.395 49.30

Disty Bar 8 MM Dia @ 200 mm 43 2.75 0.395 46.71

Total 96.00

2 Nos Weariig coat 192.01

Grand Total | 2156.832

14.1(B)
(i) 2

Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x
reinforcement 25 per drawing and Technical Specification and as per relevant clauses of
sections 1500, 1700 and 2300 in RCC GRADE M 25

Top Slab 1 2.83 28.80 0.30 24.452

Crash barrier 2 2.83 Area=.2936 1.662

Wearing coat 2 2.83 8.40 0.07 3.566

Total 29.680

Cum

9.2(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 of granular material (cost of
bedding included) in single row including fixing collar with cement mortar 1:2 but excluding
excavation, protection works, backfilling, concrete and masonry works in head walls and
parapets.

1000 MM Dia NP4 PIPe 12 2.50 30.000

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing wall/return
wall with 100 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

12.1 (Vi)

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 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 3.30 0.84 2.86 7.979

Head Wall D/S 3.30 0.84 2.86 7.979

1.00 25.70 1.53 39.321

1
Pipe Barral 1
1

murrum 1.83 28.29 0.83 42.763

Total 98.042

Diverted 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 of table 300-1, 300-2 and as per relevent clauses of section-
300.

Embankment Construction h ] 100.00 12.50 0.30 375.000

Total 375.000

Cum

4.1

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.

GSB 200 mm thick 1 100.00 7.50 0.20 150.000

Total 150.000

Cum




UCSR

Item No.

Iltem of Work Nos. L B H/D | Quantity

REMARKS

4.8i(a)

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

hand packing, rolling with vibratory roller 8-10 tonnes in stages to proper grade and camber,
appiying and brooming requisite type of screening/ binding Materials to fill up the interstices
of coarse aggregate, watering and compacting to the required density as ner clause 404 of
specification.

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

(i) Grading 1 (63 t¢ 45 mm) (a) Using

5 1 | 100.00 7.50 10 | 7.
Screening Type A (13.2 mm Agg.) 00 0.10 5.000

Total 75.000

Cum

4.8ii(a)

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

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.

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

(i) Grading Il (53 to 22.4 mm) (a)
Using Screening Type B (11.2 mm 1 100.00 7.50 0.075 56.250
Agg.)

Total 56.250

Cum

QMZ’/"’
e
Sub Engineer @AJ

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

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




GOVERNMENT OF MADHYA PRADESH

NARMADA VALLEY DEVELOPMENT AUTHORITY

BARGI DIVERSON PROJECT

NAGOD SATNA BRANCH CANAL FROM RD 55.600KM TO RD 83.00KM
INCLUDING DISTRIBUTION SYSTEM

BAMURAHIYA MINOR N.H. CROSSING AT RD - 1575 M
OFFTAKE FROM 950 M OF ITMA MINOR

Prepared & Submitted By :

OFFSHORE INFRASTRUCTURES
LIMITED, MUMBAI




Design of BAMURAHIYA MINOR N.H. CROSSING AT RD - 1575 M

CANAL DATA :-
1 Full Supply Discharge @ = 0.6552 Cumec
2  Bed Width (BW.) = 0.45 M
3 Full Supply Depth (FSD) = 0.5 M
4 Free Board (FB) = 0.45 M
5 Top Width of Bank : Left = 1.25 M
Right = 1.25 M
6 Bed Slope = 1in 350
7 Side Slope : Inner Slope n = 1.50:1
Outer Slope {8 = 2,00:1
8 Velocity v} = 1.228 M/Sec
9 Manning's "N" Lined in) = 0.018
Unlined n = 0.025
10 Canal Bed Level (CBL) = 322843 M
11 Full Supply Level (FSL) = 323343 M
12 Top Bank Level (TBL) = 323.793 M
BRIDGE DATA :-
1 Formation Level (FRL) = 324215 M
2 Ground Level (GL) = 322770 M
3 Clear Width of Roadway = 291 M
4  Pipe Length = 30 M
5 Extra Beam Width - 0.000 M
6 Extra Beam Height = 0.000 M
7 Extra Beam Length = 0.000 M
8 Extra Beam Rest on Pipe = 0.000 M
9 Overall Length = 30.000 M
10 Pipe Invert Level in U/s = 321843 M
11 Pipe Invert Level in D/s - 321810 M
12 D/sCBL (CBL) = 322743 M
13 D/sFSL (FS.L) = 323243 M
14 D/sTBL (TBL) = 323.693 M
15 BTRL = 32064 M
GN OF PIL D GE -
X- sectional area of Canal water way
Bed Width = 045 M
Full Supply Depth B 0.50 M
Water way (A) = (0.45+1.5x0.5)x0.5
= 0.60 Sq mts
Velocity Vy = 1.228 M/Sec
Water in pipe will run as open channel flow
Assume diameter of pipe = 1.00 M
Hence X- sectional area of one pipe = 0.790 SgM
Manning's rougosity coefficient for RCC Pipe = 0.016
The pipe invert level in u/s =  CBL- Depression of pipe
= 322843-1
B 321843 M
= 322843 M
= 323343 M
_*O.EIS 1,00 D.lgS*_ . -
qub\Bpgineer Assistant E_ng:_neer IF-.!.C.L.)
Division No. 7 N.D. Division No. 7
N.D. Satna (M.P)

gatna (M.P.)




Hence net area of one pipe = Total Area

= 0.790
= 0.790 sqm
No. of rows of pipe = 1
By providing one row of pipe, X-sectional area = 0.790 sgm
Full Supply Discharge = 0.655 Cumecs
Hence Velocity through pipe to pass full discharge V; = (0.6552 / 0.79)
= 0.829 M/Sec
Total perimeter of one pipe = 2mr
= 3142 M
= 3142 M
Hydraulic mean depth of pipe not running full = A/P
= (0.79/3.142)
R = 0251 M
2 = 0.398
Slope [ (Vxn)
Rm
2
[ o0829x0016 )
= [ 0.398 J
Slope = 0.0011
Say = lin 909
Length of Pipe = 30.00 M
. 30.00
= 909
Dropinplpe = 0033 ™M
HEAD LOSS :-
3.1.2 Head Loss C Highest value of the following two is adopted
(1) By unwins for= (14, +,*L/RIV
2
where= 0505& 2 g= a(1+b/R)
where a & b are as follows (5.11© E-In-C70/1)
For concrete 0.00316 and b = 003
R AP = 0.251 m
f2 = #REF! = 0.0035
L = Length ofPipe
= 30.000 2
&her = 1 + 0.505+0.0035 x (30/0.251) x 0.83
2x9.81
= 00670 m
Head loss as per drop of canal = 30/909
xs 0.033 M
Provided Head Loss in Lsec = 01 M
Difference in head loss calculated and provided = 0.067-0.033
= 0.034 M

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




SCOUR DEPTH :-

In this case however the canal is lined scour depth need not be calculated. However calculations are given as below:-

213
d = 1_3{&]
when :- Ker
d,, = Mean Depth of Scour
D, = The design Discharge for Foundation per Meter width of effective waterway.
Ky = Silt Factor fro a representative sample of bed material obtained up to the level of anticipated deepest scour
K; = 178 4,
d, = Weighted mean diameter in mm.
ParticleSize =  HeavySand d, = 1.29
K, = 1.999
D, = 0.336
0.336 x 0.336 ']m
d = 13 - - = 0.384 M
for Abutment { 1999
Max Scour Depth (D)) = 1.27 xd,,, = 1.27x0.384 = 0.49 M
In the present case, F.5.L. = 323343 M
Hence,
Maximum depth of sourisupto = 323343 - 049 = 322.855 M
Below G.L. the foundation is provided 1.00 M below G.L = 321.770 M
Below Canal Bed, the foundation is provided 1.20 M below INVERTLE = 320.643 M
Foundation Level of Head Wall = = 320.643 M
Hence Safe
DESIGN OF HEAD WALL-

The design of Head wall is not done. Its width has been adopted as per chart for wing walls in E-in-C publication 70/1

1 Effective height of wall up to top of foundation level = 324.215-320.943
= 3272 M
2 B/H factor as per E in C publication = 0.65
3 B/HAngle = 26.33°
4  Width required = 213 M
5 Width provided - 215 M
DESIGN OF WELL INU/S :
Area of waterway = 0.600 Sgm
Area required for well = 1.25 x Area of waterway
1.25 x0.600
0.750 sgm
Min. distance required of fall wall = 1.25D +(h/4) As per E-in-C 70/1
where, D = Depth of Water
h = CBL of canal -U/S invert level of pipe
D = 0.50 m
h = 322.843 -321.543
= 130 m
Min. distance required of fall wall = (135 x035)+ (1.30 /4)
= 085 m
Dia. of well provided = width of pipe = 120 m
Area of well provided = 314 x12°?
4 x2

= 0.57 Sgm




Extra area required 0.75 -0.6

= 0.185 Sq Y
Length required = 0.18 1.20
1.20
= 0.15 m >

say= 1.00 m 0.60 0.50

itance of well wall from U/s = 0.60 +1.00
= 1.60 m
> 095 m HENCE OK

Depth of water cushion
Provide depth of water cushion with R.C.C. floor= 030 m

Floor thickness of well = V(Depth of water + Drop)
= V(4.395+ 4.26)
= 2.94 feet
= 090 m
Provide Floor thickness of well = 030m
i.e. provide top floor thickness with R.C.C. 1:2:4= 030 m
& remaining floor thickness with C.C. 1:3:6 = 030 m
Foundation level of U/S well = U/S Invert level of pipe - water cushion - Floo
thickness of well
= 321.843 -0.30 -0.30 -0.30
- 320.943 m
Provide Foundation level of well = 321.843 -1.20  (1.20m below pipe invert)
Provide Foundation level of well = 320643 m
DESIE OF NOTCH: Providing Trapezoidal type notch
Notch Width = 0.224XQ  X(WATERDEPTH ) 3/
= 0.221x23.14 x1.65 372
= 2.41 feet
= 0.74 m
say = 0.8 m
thof Notch = Bottom width of notch + 2d' TAN a
= 262 +2x1.65 XMaQ s2
= 262 +2x165 x0.055 x23x x1.65 52
= 3.83 feet
= 1.17 m
= 1.2 m
pitching in outer slope of canal is to be provided.
scharge through not = 4.46 X notch width x FSD 15
= 4.46x2.62 x 1.65 15
= 0.702 cumecs
> 0.655 cumecs

Assistant Engineer (F—..‘.H..l
N.D. Division No. 7
Satna (M.P)

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




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

Abstract of Itma Minor N.H. ATR.D. 1575 M.

S.No.

Description

Qty.

Rate

Unit

Amount

UCSR Ref.

2

3

4

5

7

Earth work in =xcavation of foundation of structures as per
drawing .. ! technical specificauon, including setting out,
conctruction ~f shoring and k= 112, removal of stv'mps and
other deleterious maticr, «ressing ur sides and bottom as per
relevant clauses of section 300 & 2100 in

Ordinary Soil Depth Up 20 3 m.

194.888

61

Cum

11888

12.11(i)

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

91.687

4617

Cum

423319

126

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

2221

82810

tonne

183892

144

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

1.473

5674

Cum.

8357

14.1 (A) (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

29.680

6286

Cum.

186569

14.1 (B) (i)
2

Providing weep holes in Brick masonry/Plain/Reinforced
concrete abutment, wing wall/return wall with 100 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

7.200

185

Rm

1332

139

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 of granular material (cost of bedding
included) in single row including fixing collar with
cement mortar 1:2 but excluding excavation, protection
works, backfilling, concrete and masonry works in head
walls and parapets. 1200 mm Dia Pipe

30.000

9544

Rm

286320

9.28B

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 deleterious matter, dressing of sides and
bottom as per relevant clauses of section 300 & 2100
inBack Filling in Marshy Foundation Pits

108.770

308

Cum

33501

12.1 (Vi)




S.No.

Description

Rate Unit Amount

UCSR Ref.

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 meei requirement of]
table 300-1, 300-2 and as per relevent clauses of section-
300.

375.000

155 Cum. 58125

3.13

10

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.

150.000

934 Cum 140100

4.1

11

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.

75.000

1347 Cum 101025

4.8i(a)

12

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

4.8ii(a)

Total

1504740

Say

15.05

Lakhs

Add 18% GST

2.7085

Total Amount

17.7559

Lakhs

oo OV

S“szHéTI;eer

A H -
N.D. Division No, 7 ssistant Engineer (F-, [ )

Satna (M.p) N.DSG. Dﬂ“‘v“i&n# i

Executi ngineer
N.D. Divigion No. 7
Satnd (M.P)




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

ESTIMATE

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

lt:,nfs:o. Item of Work Nos. L B H/D | Quantity REMARKS
Farth work in excavation of foundation of structures as per drawing and technical AVG.top |Excavation
12.1 specification, including setting out, construction of shoring and bracing, removal of stumps ~ |GL G.L.
and other deleterious matter, dressing of sides and bott~m as per relevant clauses of section
300 & 2100 in
Head Wall U/S 1 5.30 2.55 2.23 30.10 322.770 | 320.543
Well Wall U/S 1 3.14 2.75 2.13 18.38 322.770 | 320.643
Head Wall D/S 1 5.30 2.55 2.23 30.10 322.770 | 320.543
Well Wall D/S 1 3.14 2.75 213 18.38 322.770 | 320.643
Pipe Barral 1 25.30 2.83 1.34 96.23 322.770 | 321.426
U/s Key wall 1 2.10 0.60 0.63 0.79 322.770 | 322.143
D/s Key wall 1 2.10 0.60 0.73 0.92 322.770 322.043
Total 194.888 Cum.
1(i) [Ordinary Soil Depth Up to 3 m. 194.888 Cum.
1 () Ordinary Rock Depth Up to 3 m. 0.000 Gisms.
0 Hard Rock ( Requred Blasting) 0.000 Com.
Providing and laying Plain/Reinforced cement concrete in open foundation including form
12.6 |work shuttering etc. complete as per drawing and technical specifications and as per relevant
clauses of sections 1500, 1700 & 2100 with .) PCC GRADE M15
Head Wall U/S 1 4.30 2.55 0.10 1.097
Head Wall D/S 1 430 2.55 0.10 1.097
Pipe Barral 1 26.33 1.83 0.30 14.453
Head Wall U/S 1 Step 1 4.20 2.45 0.30 3.087
Head Wall U/S 2 Step 3 3.900 | (0.525+2.150)/2 | 3.272 17.07
Pipe Deduction in Head wall U/s -1 1.455 Area=1.188 -1.729
Head Wall D/S 1 Step 1 420 2.45 0.30 3.087
Head Wall D/S 2 Step 1 3.900 | (0.525+2.150)/2 | 3.272 17.07
Pipe Deduction in Head wall D/s -1 1.455 Area=1.188 -1.729
Half Pipe Barral 1 26.69 1.83 0.445 | 21.738
E;:‘;?::pe W S 1 | 2669 | Area=0.388 -10.357
Coller Joint 11 1.83 0.30 1.085 6.552
Deduct Pipe Barral -11 0.30 Area=1.138 -3.755
Parapet kerb 2 3.90 0.53 0.23 0.921
Perapet Wall 2 3.90 0.30 0.68 1.58
U/s & D/s well wall Circular pcc 3.14 2.65 0.30 499
U/s & D/s well wall Lift 3.93 0.78 2.63 15.98
i,;s"ifli/s Notch deduction inwell 2 0.50 1.00 0.50 0.50
U/s & D/s Key wall pcc 2 2.10 0.60 0.20 0.50
U/s & D/s Key wall 1.80 0.30 0.50 0.54
Total 91.687 Cum.
Supplying, fitting and placing HYSD bar reinforcement in super- structure complete as per
14.4 |drawing and technical specifications as per relevant clauses of section 1600 FES50
Head Wall
Main Bar 10 MM Dia @ 200 mm 17 4392 0.617 46.07
Disty Bar 8 MM Dia @ 200 mm 21 3.19 0.395 26.46
Total 72.53
2 Nos Headwall 145.06




' lt::fso. tem of Work Nos. | L B l H/D | Quantity REMARKS
Slab
Main Bar 12 MM Dia @ 150 mm | 384 3.0 0.888 | 1022.98
Disty Bar 12 MM Dia @ 300 mm 20 28.722 0.888 510.10
Crash Barrier ]
Main Bar 12 MM Dia @ 150 mm 20 3.104 0.888 55.13
Main Bar 12 MM Dia @ 150 mm 20 193 | 0.888 34.28
Disty Bar 10 MM Dia @ 150 mm 18 2.79 0.617 30.99
Total 120.39
2 Nos Crash Barrier 240.78
Wearing coat
Main Bar 8 MM Dia @ 200 mm 15 832 0.395 49.30
Disty Bar 8 MM Dia @ 200 mm 43 2.75 0.395 46.71
Total 96.00
2 Nos Wearing coat 192.01
U/s & D/fs well
Main Bar 10 MM Dia @ 300 mm 14 285 0.617 24.58
Disty Bar 8 MM Dia @ 300 mm 9 3.828 0.395 13.61
Main Bar 12 MM Dia @ 300 mm 10 0.94 0.888 8.35
Disty Bar 12 MM Dia @ 300 mm 10 0.938 0.888 8.33
Total 54.86
2 Nos wall well 109.72
Grand Total 2220.645 Kg.
Providing and Placing Reinforced/Prestressed cement concrete in super-structure e/x
UiA) reinforcement as per drawing and Technical Specification and as per relevant clauses of
) 2 | e ctions 1500, 1700 and 2300 in RCC GRADE M 20
U/s RCC Flooring of well 1 3.14 0.781| 0.300 0.74
D/s RCC Flooring of well 1 3.14 0.781| 0300/ 0.74
Total 1.473 Cum.
14.1(B) Prf:widing and Placing Reinf-oroedfPrestre.ssed cen'tent Foncrete in super-structure e/x
M 2 rem\forcement as per drawing .jmd Technical Specification and as per relevant clauses of
sections 1500, 1700 and 2300 in RCC GRADE M 25
Top Slab 1 2.83 28.80 0.30 24.452
Crash barrier 2 2.83 Area=.2936 1.662
Wearing coat 2 2.83 8.40 0.07 3.566
Total 29.680 Cum
14.1 () ) Pr.oviding and Placing Reinf.orl:ed;'Prestre‘ssed cen:1ent Foncrete in super-structure e/x
2 reinforcement as per drawing .and Technical Specification and as per relevant clauses of
sections 1500, 1700 and 2300 in RCC GRADE M 30
Total 0.00 Cum
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
9.2(B) NP4f.pre?trssed concr.ete pipe fc'>r culv.erts 0|l1 first class .bedding of granular material {cosjc of
bedding included) in single row including fixing collar with cement mortar 1:2 but excluding
excavation, protection works, backfilling, concrete and masonry works in head walls and
parapets.
1000 MM Dia NP4 PIPe 12 2.50 30.000 RM.




UCSR
i Item No.

Item of Work Nos. L B H/D | Quantity

REMARKS

13.9

Providing weep holes in Brick masonry/Plain/Reinforced concrete abutment, wing wall/return
wall with 100 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 0.50 7.200

Total 7.200

RM

12.1 (Vi)

Earth work in excavation of foundatior of structures as per drawing and terknical
specification, including setting out, construction of shoring 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

3.77

0.91

297

10.230

Head Wali D/S

= P

051

2.97

10.230

Pipe Barra!

1.00

25.40

1.53

38.862

murrum

1
1
1
1

1.83

28.18

0.96

49.449

Total

108.770

Cum.

Diverted 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 of table 300-1, 300-2 and as per relevent clauses of section-
300.

Embankment Construction 1 100.00 12.50 0.30 | 375.000

Total 375.000

Cum

4.1

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.

GSB 200 mm thick 1 100.00 7.50 0.20 | 150.000

Total 150.000

Cum

4.8i(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 interstices
of coarse aggregate, watering and compacting to the required density as per clause 404 of
specification.

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

Screening Type A (13.2 mm Agg.) 150

0.10 75.000

Total 75.000

Cum

4.8ii(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 interstices
of coarse aggregate, watering and compacting to the required density as per clause 404 of
specification.

(ii) Grading Il (53 to 22.4 mm) (a)
Using Screening Type B (11.2 mm 1
Agg.)

100.00 0.075 | 56.250

Total ERIE 56.250

Cum

N.D.D

P
Sub Engineer Assistant Engineer (F-../7")

N.D. Division Ne., 7
Satna (M.P)

-D. Division No, 7
Satna (M.p)




