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Structure

DESIGN CALCULATION OF SIWARAK BRIDGE
L DESIGN CONDITION
1.1. Bridge Type

Upper structure : ‘ : Simble RC T - Beam
: - : - Bina Marga Standart

- Sub Str_dcture R e . Spread Fondation For Stdne:Masonry :

1.2, Seismlc Coefficient = . P
Ko | 0.8
1.3, Back Fllllng o S
Angle of internal Fnctlon JE R 25° o
~Unit weight T 0y 190

Eath Pressure Coefficient : : v

Normal Condotion by Cculomb analysns ' .
Eartquake Condotlon by Mononobe Okabe analySIS

. LOADING N

| 241, Dead Load

TBeam = . 5x03x03x58x25 ¢ - 6.526 ton

. ~SIabandCurb f02x6+025x0?5)x58x25

+2X0.25%0.6X58x25 © 24469 ton .

"f‘-'~Water 005x4x10 X 58 -—- . 1180 ton - . .-
e : TotaI R 35727_ton

3'”[‘ Reactton on abutment v1 e 3. 727124 P 17363. on

22 lee Load SR e
,-Umform Load q 22Um2

: :%irFLlne Load ' .f,P,—1200ton R
, oo Inpac CoefﬁCIent K 1+20/(50+5 00)
= = . 1.364

‘q=4 x.2”2 ! 275x5 80 o 13530“’“ S

SKX A2 x4/ 275 . .23802 ton -

'-*ff‘-SIdeWalk qtr—2x06x58xoso = 3eown

- 'Reactlon on abutment vz = 18, 56/2+3 4312 +23, eoz

v _52_685 ton

S 34822 ton
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H. DESAIN OF ABUTMEMT
3.1, Acting force at bottom of abutment
a. Center of Grafity ofrAbul_’mepl R 550
1.00 0.805 a7 g2
8 N T . a !
| L
8 o
- —g-— 10
o \‘c
vy
[o}] .
. 8 a N\~
gl | : §
- / > : N
[=] T =
2 1 5
100 1205 | 129
350 110
NO WEIGHT ow o x ey wk | wy
% S ~{ton)-f - (m) (m_ {tonm}!{tonm)
1] 100x100 x230x600 " | 13800 - 0500 - 0.500] - 6900 5.900
2 0.50 x 1.00 X 1.00 x 2.30 x 6.00 - B.900f . .~ 0667 . 1.333|  4.600] 9.200] -
3 © 1205 4.50 % 2.30 x 6 00 . 74831) 1603 | 2.250| 119.916! 168.369]
4 0.50x 1.29.5% 3.50 X 2.30 X 6.00 - 31.274] - 2.803] " 2167| - 87.672| 67.761
5 ©1.295x 1.00 X 2.30 X 6.00 F47.8T ©3.103] . 0.500| - 55.445] 8936
6 1.00 x 1.205 x 2.50 x 6.00 18075 - - 1.603]  5.000) - 28.965| 90.375
7 " 0.20 x 0.60 x 2.50 % 6.00 - 1.800) 1 - 1.905] 65800} - 3.420| “10:440
8 -, 0.20x2.50 X 2.50 X 6.00 . 7500p . 3470} © 5700 23.775] 42,750
g (0.5 x 1.25 x1.295+(0.5+2)/2x . 18876| 3.402| . 33800 64.211] "63.802]
o 40TxD5x1.295)x23x2 SRt LR AR RN REHEN
10 (0.5x1.25x1.305+(0.5+2)/2x . | = 34.292| ... . 4.050|. 1.690| 138.883| 57.954
_ L AOTX1305)x23x2 . e e e
11 1 200x100x1.00%x2.30 x2 9.200| - .4.050|, 1.500[ 37.260| . 13.800
a - 0.30x2.00x 1.90%5.00 - 67000 3470 5.950]  18.069| 33.915
b - 1.795x1.07x1.90x500 - 18.246| - 3.103] '5.035| 56.609| 91.869
c 0.50x1.795x3.50X1.90x3.50 .| 20.889f - 3.402| 3.333 71,058 - 69.631
' Ciotal 219.255 RN 5 716.19 | 735.70
- yts WY/W= 2636m

O
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b. Earth Pressure
Earth 'Pressure Coefﬁcient

Nonnal Condition

COS (¢ 0) .
Ka= Cos?0xCos {0 +5) x | 1+ ﬁaln(@s)xsm(e a)] ?
L VCos(¢+81xoos(e o)
Where 6= 25° 8 4695°
8 = 20305° :
a = 0°
Cos?(d-0)= 0993
Cosze = 0.880 ..
Cos (0+8)= 0806
Sin ($+8)= - 0495
Sin (¢-a)= 0.422
. Cos (043)= = 0906
Sin (0-a}= 0347 -~
Ka = g 70.38
Pa = 1127 WKa = 1!2x19x60?x056
- . CE B2 Um
Pah= S PaxCosS 186x 0054695°
N = 138 tm
- Pavs B PaxSInS 196x Sin4695°
o R 108 tlm IR
Pq = 4 hKa ' 1.0%607x 056
. B o= 229 tm
- Pgh= F’axCosb‘ 3.40x Cos 4695°
: A _ = 229 tm
Pev=.. . =& PaxSnnt‘: 19.6x Sin 4.695° '
T = 019 Ym
~ Eartquake Condition
TR Y Cos?(h ~0,-0) .
‘Kea= - CosGoxCos 9xCos(9+90+8)x[1+/Sm(dﬂﬁ)xSln(B aao)
e _ _ : \ICos(¢.+eo+5}xCQs(e o)
 Where _ e
R - e,,:ra_n"xh DL K= 018
'-_-90=Taq"0.18==- 02 - .

. 8,=Tan'018= 10204

2

el
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¢= 25° 5 = 125°
0= 20305°
o = 0°
COSZ(¢—90ﬂ9)= 10.991
Cos?0 = 0.880
;, Cos O - = 0984 O
| Cos (0+0,48)= . 0732
Sin {(¢+85)= 0.608
Sin {$~a-8)= . .0255
Cos (840,+8)= 0732
Sin (0 -a)= © 0347
Ka = . 049
~Pea = M2y hPKea = 12x19x607°x 0.49 .
. = 17.24 Um
Peah= PaxCosS 2485x% Cos125° .
L : . = . 16.83 ¥Ym
Peav = PaxSlnB 186x Sin125°

= 424 Ym

c. Reaction of Super Structuré
‘Nommal Condiion .. .~ ~ .
- Rv= LV!L" 52685!6- C. oo 8781 ¥m

Eartquake Condlhon . B
- Rv=VIL= 178636 - 2877 Ym
Rh= 2 RvKh= 2x297?x 0.18 [
JE 1072 ¥m

3.2, Stability Analysis for abutment
Stability against overtuming _ SR T
The resultant force must fall within the rmdle thlrd of the base to Thls end the foi!omn

condltlon must be satlsﬁed

_ bl2 EMD:V <b‘f6 . o . o _. o '-7;._\.-,‘.;.;,3,;,‘.;}: .

. resultant force -

} | b
o bi3 b/3 b3
1 i N
A - .
| . |

4-1‘5 S

0

O
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Normal Condition | . e
TV T X B VX 1%

(Um) (Vm) (m) (m) (m) (m)

 Abutrment Caesa2| - 2567 - | 119485| @ -
. Eart Pressure 1.082| 131831 - 3.500| - 2.023| 3.787| 26.673
Eart Pressure { surcharge) 01881 2204 .. 3500 3.036! 0657] 6.962
Superstructure S 8asif - 1.400 - 12,293 -
% 56.593 | 15476 136.203 | 33.634

= Bi2-£(VX-HY )/ £V =35/2:(136.203 - 33.634 /56503 = (0.062) m
. . Bl6=0583m > e (OK) |

| 'Seismic  Gondition - o o . .
' oV AT X Y [ W [ HY
um) o qum) | my | (m) | qm) | (m)
" Abutment “aes5a2] sas| 0 | 2635| 119465 | 22071
Eart Pressure = oo 42401 168281 - - 3500 | 2023| 14.841| 34.048
"  Superstructure C2017| tor2| - 5500| 5500 16375| 5895
I 5. 760‘ 76, 2?7 50681 62014

= 812~ z(vx HY)ISV 3502 (150681 - 62014)(53?60 0161 m

© U B6=058m > e (oK)

Sml pressure T

q1 = Vlb(i +6elb)

g2 = Vb (1

-8ed)

o

resultant force

~ The Soil pressure beneath the toe of the foundatson shou!d be equai to or smai!er ihen the
allowab!e soil pressure. It can be obtamed by thé follo'mng fonnula
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Siwarak Bridge

Normal Condition

- q1 Vlb(1 +6elb) S
= 66.5033, 50x(1+6‘(0062)13 5 14440 ym®

' q2 Vlb(1 ~6elb)
| Eaﬂhquake Condrbon

ql = Vlb(1 +6eb) S S
= 5376/350x(1+6*0101)l35) 13011 Um

o q2-VIb(1-Ger) N ' SO
o 87, 205!350)((1—6‘0101)/35) 12_.709 Ym?

'Stabuuy agalnt sllding

;iThe shdrng of an abutment On ﬂs base is resrsted by the fnctron between the sorl

(OnRock) and the base. |t is Commonly required that the factor: of safety againt ;

_' Shdmg be at Ieast 1.5in norrnal condrtlon and 1.2i in earthquake condmon

' 'The Fr:chon between the based and son! is equel to the total normat pressure on the

‘base times the coefficiént 'f* between soil and base For srlt or clay sor! the value f :

: may be taken as 0.3 and for rock f be 0 6

- 'on rock foundahon

g0

f = Vxtan ¢B/ H= . 56.593x06/15.476 =
- | 219215 %

- Seismic condition

onrock foundation

=Vt §B/H= 53760x06!26277
SR R W12

= 56.59313, 50x(16*(0062)l'35) 17.899 ym?




4.2 Designof Approach Bridge to Goa Kreo

' 4.2.1 Design of Superstructure
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DESIGN APROACH BRIDGE TO GUA KREO CAVE

1. DESIGN CONDITION
Ganeral Condition
Brdge type RCT Section bridge

Span length

1

- Brsdgé with

- Foolway )

Number of spans
- S!rehglh of ﬁaterial and Allowabe) Stress -
1. Conbrel_e Clas B (7 .K2.50) o
- Comp(ésh'é slrength of éohérele al re!evant age
- Nlowabel Compfessh{e slress due to bendlng o
- Alowabel Sheor slres carr!ed by concrete _
. A!Io'.vabe! Shear slres carfiad by concte!e and re{nf
 Modulus of Elastfdly '
. 2. Relnforcement  (5110250-80 U30 ) .

. Allowable lensi!e. slr_es_s: O

. Modurus of e1asﬂctty oI’ steel

1700
260m

. 2.00m

400

‘RC Slab

o " Girder

- Modurar atio of e!astlcﬁy of steel L 7 EelEs

3. Selsmic coefficient

obk-

© rea

22

Ec

osa

Liax}

Es

B RSN

n

250,00 Kg f/Cm?
- 75.00 Kg f/cm’
3.95 Kgf ‘K-:m2
1678 Kg ticm? '
B 25000 00 Kg l'{Cm

1200.00 K§ r)Cm‘
| ﬁaoo.qo Kgfiém’ '
2100000.00 Kg 1 /Cm?
1500

0.15

G422
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2.1. Dimension on welght

2. DESIGN CALCULATION OF APPROACH BRIDGE TO GUA l(REO CAVE

100.5{”50150 50200

350

1150

Welght of railling/ curb

A

A oA x

20x% 276

10 x 22

5 x29 ..
(20+22)12x15

13.75
125
185

19

756250| { 15+ 20¥2'22
156250

20 x 25
5827.50 e
4180.00

. 19.00
4250

731500

. 2125000 .

A

CAAX =

1210

wio=

12357438

3025

1495250

. 32.2768362

2856500

221 T

423
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2.2, Daesign of shb
a. Cantilever Slab
1. Caleulation of bending moment
500
500 design section
—o5t— + J
we o l [
Dead Load . _ ;
Wi=  3.025tx0.4264m = 1.290tm .
CW2= 0 2213t x0.227m 7 = 0.502tm
W3= 05t x04264m._=  02]13tm '
. Sub Total C : ' 2.005 tm
~ Live Load S : :
P= L rOEx09m - - S = - 090 tm
Q= SOEX025x0125 = 0.156tm
Sub Total oL 1.056 tm
Total - .. 3082tm
. 2. Reihrarcemeni
K250 IR T 75 Koo
RLUIZ SR o a= . 1200 Kg/em?
“fo = gansb - o= 1067 -
h=h-3 - = 177Cm -
Ca = hWn'm/n*sa = 8689 - g
| Teked = d =100 © f= 65667 oke
: o 100nw= -  1.904
L - L AsAs 2188 :
Reinfoecoment = A= { 12 --~200 = 5852¢m’ >2.158¢m?
- Relnfoecement -~ A's [ 12 --200 = 5652em®. >2.458em?
3, -Ca!t-:-l.i‘:aliﬁfl_o-f-s!r;zss' .
- MIbh! = 306200100M7° = . 1.060
. As v = : 5.652 Cm?
_nP = 15°6652(100'17) = 0.0455
BY RG 3G = 0 T 82
. S - 8= v : 2_2.5 ;
_"o'bk'- - GxW(bxh') = 8.688 Kgr}Cm’ < 75 gt/ cm’
o € nxSxM{bxh?) o= 357587 . KgHCm’ “< 1200 kg.HCm"‘

=]




: Re!ﬁfoecemenl - A=

00 = nxSxM(bxh?)

Name of Category of Page ey
© Structure calculation o
3. Continuous Slsb .
1. Calculation of bending moment
to= 12 m .
LT 1
2. RC Slab weight:
Slab 1 0.2'25 = © 5.000 KN/m?
Live Load = - 5.000 KN/m?
w = - 10.000
M = +i10 WxF 144 KN mim alspan -
M= -0 Wx P = - 144 . KN mim - Theought span
" b. relnforcement
K 250 - I Kglem?
U 24 ) ca= 1200 Kg/lCm?
fo . = sansh = 1.067
h=ht-3 _ = 17 Cm
Ca = hWn'm/n'sa =

12671062

12 —-200 = 5.652em? . Oke

f
Relnfoecement  A's f 12 -—-200 - = 5:852¢m® Oke -
3. Calculation of slress -

L MIDH s 144001007 = 0498

As = 5652 Cm? .

“nP = 15 5.5521'(100"17) = ) 0.04?9

(T G— G = 82 -
L §= 25
obi -.- : CxMI(bxh’). K = - 4.086 Katicm® <75 kg 1/Cm? oke
- = | 168.166

. Kglfom® < 1200 kg f/Cm? oke

425
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2.3. Design of main 'glrdér

- Loadlng

Dead Load

Ca?cul'a'tion of section force ;

b.

Bending

hg‘
Slab = 02°25 = 5,000 KN /m?
Uve toad = . 3.500 KN /m?
. Cantilever Wi + W2 +W3 - = 2005 KN/m”
Glrder : . (0.5°0.35+0.340.5/20.4+0. 3'0 525 = 7.375 KN fm
Disphragm ~ 0.3'0.56'0: 0.9'2517 = 1.092 KN/m
.Ca!culallon oi’ Lorad ) .7
Sl = 5 x 0750 = 3.750 KN /m
Live Load 35x 100 - = 3500 KNIm
Cantilaver W1 + W2 +w3 o = - 2005 KN/m
Girder : | (0.5'0.35¢0.3+0.5/2°0.140.3" 05)'25 = " 7.375 KNUm
" Diaphragm 0 I O 55°0. 9‘25!17 = 1.092 KN/m
L Gd = 17722KN!m
Momeﬁt ' _
M =18 5XTdPR . = 18 *17.722° 172 ' 6402tm
' ' ' o 640,200 kgm
ho = 0.2007m
bo = 0.300 m
bo' = © 0,400 m
ho' = 0850 m
b =225ho ¢ bo + bo' 2225702403404 = | g0
bm =abm+bo(l1-a ) —->a <0.7 lake 07 S .
' = 0895m

. bm_ 07'115+03 (107)

2, Reiﬁ[orcerhenl _ '

K 250

: sbs=
LU0 s sa=
fo . = sansb - =
h=ht-925 . . =
Ca = hVn'mb'sa - .=
© Teked = dw Q- =
' o : 1000w =
YR S A= -
- Relnfoecement - = 1051522 37994cm

Paking smaller figure, bm=0.895 m

76 Kg/Cm?
1800 Kg/Cm?
1800 -

105.75 Cm

4331

2.546 oke

5.538
- 37.286 R
> 37.286em® Oke

426
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3. Calculation of slress

= MxX 3
] =0 Mx (d-X M n
-

'_bozsm

X = (b-bo)t+ nAs')ybq [{(1+bo(( bfbo)l-'+én Asd l_f[(b-bé)'unAs)"]ﬁ‘ -1 '1

= M3(OX- (b-bo)(X-1)*+3nAs(d-X)7}

Moo= 84020725 = kgfm
As = _ L3804 - cnd?
> 0005'ted = 26.438 Cm?

X = 32.180 Cm
Cla o 4042994249 Cm®

w. = Mxxi = 50.057 Kglom? < oca =75 . Kgliom b
@ = n o xMx(d-XW¥liz= . 1747.462 Kgicm? < esa = 1800 - . - Kgfoml
ose 2 g x{h-X-85M(d-X) = 1261.142 Kgicm? ‘ ' R

a7



422 Design of Sub Structure

~ Abutment A-1

- Abutment A-2
Pier-1 (P-1) =~
Pier-2 (p-2)
Pier-3 (P-3)

428
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DESIGN OF ABUTMEN’I A 1 = A 2
i _KR;O BRIDGE '




DESIGN OF ABUTMFNT (A1 = A2 ) _ ' ' j"ﬁfeﬂbuhnenrr’—l

Case {: Waleris emptly + 148.60 (NORMAL COND!TON)

Parameter of soil for bank fil : & =30 degree - .
: y=19 tm"3

: C=0 t/ m*2
Coefficient of aclive earth pressure :

cos"2(¢~0)
s o sin(dB)isingd-5)
'coshz(e)'scos'ﬁz(e;a)*{ t4 \[  cos@d)rcos(@-o) 2
9= 30 - degree
b=30 : degree
=0 - - degree
: : 0=0 ‘ degree
Coeffetenl of actwe earth pressure : S :
"Ka= : 0.297
Acting earlh pressure : ; .
“pat =Ka*y*H = 28215 . timt2
pa2 =Ka*gq= _ 0.297 . tlm“‘z
The earlh pressure under lhe norma! condmon - .
Height of Abulment " H=5 m
Width of fooling Abutment - B8=35 m- 6
: Lenglh of foollng Abulmenl SL=27 m.
Load : q=1 t/m’
7Pa1=_112‘1*H"2*Ka L= | : _ - 19.04513 ¢t -
PaZz=pa2*H*L= S . 40095t -
Patlh=Pal*cosd= o - 16.49365 t
- Patv=Pat *sind= S C 9522563t
PaZh =Pa2*cosd= ' o o 3.472347 1
Pa2v = Pa2 *sind = e 2004751
~ Compute overturning stability :
Setuptable and refertofigure < .....0.... - - .. o
panl oo Weightofpadd -~ - [ Arm . | Momenl
. ' flon) o b m) ) (tonm)
1 Josereser=s o] 2.5718; .~ 2,165} © 55678
2 - 1115052527 = . S 3.7631¢ T 1.7575] - 6.6137]
© 3 - (111510520532 52.7= - 2.8888] 1.62327] 4.6894
4 |(noseyir2s27r - =] 7 8.6063 - 1.589] 13.6753|
5 |uwspa22s527 0 = - B.0750] - 0.667] ¢ 4.0520]
6 liovo2s27 = [ 67500 . T17[ 114750| ¢
7 lpwosp32527 0 = |- 1 6.5813]  2.7667] 18.2083
|8 hesirmiger=s - 10.7589] - 2.9075| 31.2845
"9

(1.185¢1 8y2°053"1.927= | ~- . 4.0580| 2.7431a9] 11.1318

Con



10 |(t3+t8y2'1.7'1.92.7= : 13.5176] 2.71828| 36.7445
44 0513051927 = 16673} 3.0667] - 5.1130
P : . 46.0000] - 1.715| 78.8900
Total : - TFV'= 113.2389 L Mr=| 227.4452
Sum of Moments to Resisl Ovedurmng TMr= ' 2274452 lon m
' ¥ Mov=Paiv*B+Pa2v'B= ' ' © 40.34559 ton m
Sum of Moments {o Resist Overlurning : Z Mr = - 267.7908 ton m
Sum ovaerlurmng Momenls : : S o
¥ Moh=Pafih*#/3* H+Pa-2h*H/2- .. 36.17028 tonm
“Total Verlical Force : EFv=LFv+Palv+Pa2v= | 124.7662 ton
Tolal Horizontal Force : £ Fh=Path+Pa2h= - . 19.966 ton
Theoverturmng safetyfactons LT e T
FS EMr’IZMO" ""-"'7.4036>1.5: 0k
. Compute S!iding Force: - Use basé wr‘lpardme.rer. -
* Parameter of soil : ",6 =36 ,-degréé” R
' ' ' Cy=2 0 yme3
R o -C=18: Lt ,
Fr=C*B'L+ZFv*tand Fr - 260.747_6 lon ~
The sliding safety factor is: L C
' FS FriEZFh = S 130596>1 5 - '_Ok

: Localed lhe resullant on the base of foollng From rrgld body stauc and moment
" summation can be taken at any Iocalron Usmg the toe, as we already have most
of the moments computed : : : :

AM=EMr-%Mo= "~ - _231 621 tonm
x=AMIESFv= . . 204542m (fmmme)
Ce={BR}-x = ':'029542m e o
. Lo ' S e < (BE)  OK
029542 < 058333

BiE= e 058333 m -

. e T OK

Compute sorl pressure : '
gqmax={¥ Fv/B}* {1 + (6" e)IB} = _' o - 53, 70031 ton!m
qmm {ZFVIB}‘ {1- (G’e)IB} = S 1759466 tonfm

"Qmax=qmax L=-':.5 B ..i144.990810n
Omin = qmin * L = - . - 47.50558 ton -

o Checking of ééériﬁg Cép‘aci:'ty dn éoil

Qu = A [ o *k*c* Ne 40.143% k" QNG FOSTR PNy

. __b::a','

L4203



B=35
—re 0 0.143
- where : . R P R .
Qu = ultimate bearing capacity o T T A _

A' " =cffective loading arca on footing

c:. l} cocﬂ"lcmm depending on shapc of footmg

¢ = cohesion of foundation ground (low‘m"2) o .

q = ground surface surcharge (Um*2y q=y*Df
Y2 = unit weight of soil on front of abulmems (Umn3)= 1.8 Um"3

7n = unit weight of soit of ground foundation (U’m"S) 2 0 Um"3 '

. BL"= width and lengih of effective loading area :

e = distance from entrance of fooling to acting point of resultant force on footing (m)
Df = dep!h from ground surface on from of abmmcnt to bouom offooung (m)
D =heightoftoe {m) = 0.5m :

k = coefficient u—b k= (1 +0, 3+ DI‘IB')

"Ng, Ne, Ny hanllg c1pac1lv factors '

A'-:L'*B'=(B-2eb)*(t-2e|) P .

A'={B-2%b)*(L-2%l)= 7854757 m*2 .
G=(1+03B/LN)=132324 -t o
B=(1-4BYL')=-3.30988 e L L T g

S g=y2*Di= 842 Ymr2
K=(1+03*@rB)) = 10516

For tan @ =XFW/ZFv=0.160 . - . Ne= 31
b=36 . Nq'" 22
N . N{u 15
Qu = 512327 ton :
. " FS= 3
Qsafe QuIFS = 1707.7_6 lon _ '

_ Checkmg lhe beanng capacny is:

Qmax= T i44.99 ton< - Qsafe= . 1707.76ton - OK -

2
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DESIGN OF ABUTMENT (A1=A2) R

Casell: Wateris full al elevation Max Waler Level + 153.60 { NORMAL CONDITON )

Parameter of soil for bank fill - . =23 =20 degree
‘ ' o B ~ ysub =09 Ym*3
C'=23C=0 tfmr2

Coefficient of active earth préssyfe :

- 005"2(-0)

Ka

: : o _sin(d18)+sin(d-d)
cos"2(0)==cos“2{9+6)*[ 1y cos(B4B)+cos(0-a) P2

b= 20 - . degree
=20 - ' degree
a=0 degree

. 0=90 degree
Coefr cient of active eanh pressure : -

Ka= . . 042687 . ‘ ; : SR
Acling earth pressure : i R =
~pat=Ka*ysub*H = - - 1920015 - t/m*2 - ' R .

E paz=Ka‘q= ', . 10.42687 . Um*2 -
The eaﬂh pressure underthe normal condlllon R .
' ~ Height of Abutment . . "H=5 " . m-

- Width of faoting Abutment B=35 m é

"~ Length of foolmg Abuiment o SL=27 m.

Cload g1 tim'

Pa1—112 Y*HM*Ka *L= - 1296618 ¢
Pa2z=paz*H'L= - S 5.7627451
Paih=Pal*cosd= R o oft2201t
Patv=Paf*sind= = o 6.483088 t -
PaZh=Pa2*cosd= - - - _ o 499071t
Pa2v=Pa2*sind=_ - o 2.881373 ¢t .
" Compute overturning stability :
Sel uplable and refer to figure & .......... R -
parl SRE © Weightof part .~ . - Arm_i" Moment
S B (ton) ey | ttenm )
1 Josezrasar= 0 - 2.57T18] - 2.165] © 5.5678
2 11415052527 = oo 37621 1.7575) 66137
3 {(1.115+05)2'053°252.7= ... 2.8888] 1.62327 46894 - - - B
4 fqrospyireser - = ~ 8.6063]  1.589] 136753 .- . . 1. &
.5 (110521202527 - = _o - 8.0750) - - 0667] . 4.0520] ST R
6 1002527 = o © 0 6, 7500] G 1.7 11.4750]
7. lqwosy2i32527 = .. 6:5813] . 2.7667] 18.2083|
8 [1tesrrogers o - 5.0968]  2.9075] 14.8190]
9 . {(1.185+18)2°053'09°2.7= | - 1.9222] 274319 5.2729

a2t



10 [(1.3+1.8)2'1.7°09'2.7= ' 6.4031f 2718281 17.4053

G
& w;é
& i

Sum of Momenls to Resist Overlurning ;. ¥ Mr = _
% Mov=Palv*B+Pa2v'B= @ -~ ...

Sum of Moments to Resist Overuring : £ Mr' =

;Sum of Overlurning Moments -

: ¥ Mo= Pa1h*113‘H+P32h‘H12—-

11 105123050927 = 0.7898| 3.0667] 24219
12 lasap1.2°2.7°10 - 43.7700] .- 0.6] @ 8.2620
| P R - 46,0000 - 1.715) 78.8200
B Total :  LFV'= 111.2180] = Mr=[ 191.3527

191.3527 tonm
32,7756 tonm -

 224.1283 tonm

31.19194 iqh'm

The total buoyancy (uphﬂ) achng on the slruclure is calculated as follows

U= (1!2){U1+U2} B*yw
where :
U= total uphﬂ (ton fim) St e
Ut = buoyancy at upstream side - Ul =yw ¥ hi - (ton/m) -
U2 = buovancy at downstream side = U2 = ™ * h2 (ton/m) -

The sliding safety factoris: . .. .~
"FS FrIZFh_: ' .-7-90044>15 ..O_k_A

7.';'.ﬁM zMr EMO", S -":110249 tonm

: X=AMI£Fv= S 150341m (fmmwe’)
e {sz} x = '_02465gmf-"'7
Bre= . ossmam o |

B= bottom width of structure (m}
4w = upit weight of water (Vm”3) U S
' SuUf=U2=1,0" (15361486)— 5 Ctenfm
U= - 175 ~ ton/m
. R | LT 47.25 0 ton ST L
Total Vertical Force : CfFv= TFv'+ Pafv + Pa2v-U= - 73.3325ton
Tolat Horizontal Force : - 2 Fh=Path+Pazh= o 1621981 ton
. Total Moment : £ Mr' = % Mr‘ st BI? = o 141 4408 ion m..o ' =
' The cverlurmng safely factoris : : B
- FS ZMrILMo- L 11885>15 Ok
Compute Slldmg Force: L;e base_soil paraineter
" paramelerof soit: - qj‘ =236 =24 - degree
- o s luysub=1 s Umt3
R o c:' 23G=12 . t/mr2
‘Fr=C*B*L+EZFv=iang . . - Fr- L 1460498 ton .

Loca[ed the resultanl on the base of footmq From ngid body ‘static and momenl
*f summation can be taken at any !ocatlon Usmg ihe loe aswe already have mosl
- of the moments compuled . SEEER

Se< (BIB)

0 24659 <

- OK o
058333

OK



Compute soil pressure

qmax = (S Fv/B}* {1+(6 ‘Q)/B ) = 29.80909 ton/m

amin={%Fv/B}* {1- (G‘e)lB} = 12.09518 ton/ m
Qmax = qmax L= . - R 80.48453 ton

Qmin = qmin *L = 3265698 ton

Checking of Bearing Capacity on soil :

QuEA*{a*k*ctNe + 0.143*k*q*Nq + 05-71*3'*[;'*1\'

where : R ;
T u = ultimate bcmng cap:ml\
A' = cffcctive loading area on footing
‘@, P = coeflicient depending on shape of footing
¢ = cohesion of foundauon grouud (tonlm"2) R
q = ground surface surcharge (Um~2) - - .o - q=y*Df
¥2 = unil weight of soil on front of abulmcuts (Um"3) 0.3 Um"3 SRS
71 = unit weight of soil of ground t'oundallon (tlm"‘3) = l 0 Um"‘3
B'.L' = width and length of effective loading area "

e = distance from cnlr'mcL of l‘ootmg to acting pomt of rcsull'ml forcc on fooung (m)

: Df = depth from ground surface on front of abulment to bollom offoolmg (m)
= heightof toc (m) = 0.3 m ST,
. k = coefficient —=——9 .07 k= (1+03 DI‘IB')
Nq , Nc, Ny = bearing capacm factors :
A= L B'=(B-2eb)* (L 2el) - SRS
A =(B- 2‘eb) (L- Zel)" 8118422 m“2

s o= (1+OBB'IL')*133409
B=(1-4BIL') = -3.45455

q=ysub2*Di=_ 272  ¥m*2
k=(1+03*(DfB)) = 1.0499

" For tan 0 th/ro 0221~ 70 Ne=9g
=24 0 . Ng=4
- o Nr=13
Qu= 1186_51‘9' wn
S EFS-:* R T
Qsafe Qu/FS=_ 395, 506 ton:
' Checkmg the bearing capacity is : = B S LR
. Qmax= . . 80485 l0n< . Qsafe= - 395.506 lon

o aaas
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DESIGN OF ABUTMENT (A1=A2) = R —

Case lIl : Waler is full at elevation NWL + 148.80 { EARTHQUAKE CONDITON)

Parameter of soil for bank fifl : - 6 =30 degree
' ' - 1 =19 t/m*3
ylsub = 09 tYm*3
C=0 o Hfmf2

Coefficient of active earth pressure - | -

' cqs"z@—eo—(}). :

Kea=

' Sl SRR o sin{d+d)Esin{d--a-B0)
 cos Do+CoS2(B)+COS@ D0 +8)¢[ | + *\ cos(B+Batd)rcos(B—a) P2

0 ' degree
P

QU:'Q'.
i
(= )

. degree
=0 - 7 degree
c =0 ~ degree
Bo=125 | degree
: Coeffrc:em of acllve earth pressure © - T
C Y Kea= i - 0.472
H1 = 153.60 - 148.90 = - 47 .m
H2=6.00-H1= 13 m
'Acling earth pressure : S L
pat =Kea*yl*H1 = =~ 421486 t/m*2 S s
. pa2=Kea‘q= L 0472 Cotimt2 _ P S %
. pa3 = (pal+pa2)= = - 468696 . U/mP2 S e :
pa4=Kea*(?lﬂ'(m)‘H2= _ 055224 : llm"‘2 :
‘The earth pressure underthe earthquake condmon : SR
Height of Abulment R R H=5 m
Width of footing Abutment 8=35 m
Length of foolmg Abulment S b=27 m
Load : a=1- t/m'
“Pal = 2%yl *HIM2"Kea L= . - - 26743921
- Pa2=pea2*Hi*L= - . © " 5989681,
Pa3=pa3*H2*L= -~ . R . 16.45123
‘Pad=pad *H2/2*L= . S e 0969181 L
S Path=Pat*cos&=- . 25839761 .
‘Palv =Pal*sind= o T 7692186211
S Pa2h=Pa2‘cosd= ST 87856121 RS :
Pa2v=Pa2*sind= . o o 1550240t o &
Pash=Pa3*cosd= - .~ - - 4589074t . . i s
Padv=Pa3*sind= = - . . . 4.257907 ¢ -
- Padh =Pad *cosS= P Cooo0e3stelt L
Padv = Pad *sind= = . R 0250843t

Caam



Compute overturning stability :
‘Sel up tab[e and refer fo figure :

.-p_art, i Wemhlofpaﬂ - Amm . | Moment
R tomy TR L ) m) i ftonm )
1 Jo3zier2s2r= o 26718 21850 5.5678
2 11154052527 = - 3.7631 i.7575] 6.6137
3 |(1.115+05/2'0563'25'2.7 = 2.8888] 1.6233] 4.6894

} 4 (1+05)21. 72527 = . 8.6063] 1.5870] 13.6581)
s 5  |usosy2i.202527 = . 6.0750] 0.6667| 4.0502
6 1010252 = - §.7500] . 1.7000] 11.4750
T (11052432527 = © 6.5813] - 2.7667] 18.2083
8  jrissITie2r: o 10.75909] - 2.9075] 31.2845
g @ 185*18)/20531927— 4.0580]  2.7432} 11.1318
10 |pasigpirigars o 13.6176] -~ 2.7183} 36.7445

11 0513051927 = - 1.6673] - 3.0667] 5.1130) .

P S o 46.0000f - 1.7150] 78.8800] -
To:al ' EFv'= o 113 2389 T L Mr=|227.4262

' Sum of Moments lo Resist Ovenurmng 2Mr~ R R 22? 4262 lonm

The honzontal earthquake toad (K) i is determlned usmg the followmg formula

.. pP=46 .j .7 ten
 Wabutment = 37.2362  lon
- Wseil = 30.0027 © 7 ton
_ KP 0.15*1.0* P = 6.9000 ~ton -
) - : _KW1_-10,15f1.0‘Wabut—55854 S ten
' - Kw2= 0,15'1.0'Wsoil = 45004 - - ton =~~~ -
part ‘ “Weightof pant -~ . [ Arm -1 Moment
el {ton) o ) | tonm)
KP |Horizonlal Foice - S 5,9000). "3.8] 26.2200
KW [Horizontai Force - - -« 5.5854] | 1.4854] 8,2966
KW2 lHonzental Force - . T 45004] - 2.445] 11.0035
“{Total : =-~-§I'Fh': 16.9858] ¥ Mo' =] 45.5201| -

. Sum of Ovetiurmng Momenls g _
- ¥ Moh=Path*(H1/3+H2)+Pazh’ (P!Q*H?;!Pa?;h'(Hzrz)iPatih (H2:3)+Pa5h (Hmr 1 4105.906 tonm
¥ Mov=(Patv+PazviPaldv+Padv)'B= . L0777 4543301 tonm
: S‘Motot Z,Mo +§:Moh ZMov— j . r L 105, 9931 tonm . -

N The total buoyancy {uphft) actmg on the slructure is calculaled as rollows :

—(112){u1+uz} ‘B *yw
I where :

9 - ‘ o U= - ‘lomluphﬂ(lonlm) : J S
© 9 Ut=  buovaney atupstreamside | Ub=pw FhI genfmy
U2 = buoyancy at downstream side UZ'#‘?\\"* h2 (o) o
B= bo'iloni\udlhofsuucmrc () ©
W= unn \\Clghl of water (t/m"3) B PR O AP
SR U1-—U?—10 (14891486)-— S03 . tonfm .

: .4_'2_.21 '



1.05
2.835

U a—

U=
Tolal Verlical Force _
Tolal Horizontal Force :
Total Moment : EMr=EZMi-U*Bi2 =

The overlurning safely facloris:
 FS=EMO/EMo=

Compute Sliding Force :

C§'=203% = 24

Parameter of soil :
: oo ysub= 1
SR - C=213C = 12
Fr=C*B'L+XZFv*lané . :  Fr=
The sliding safety factoris : -
FS=FrIEFh= 25727>12

TFv= LRV + Palviot-U =
© ¥ Fh= Pathtot+ KP+KW1+KW2 =
o 2224650 tlonm

. Use base soil parameter

- tonfm
_ton” R
123.3847 ton
65.4311 ton ~
21006 >1.2 . OK -
degreé N
tYm*3 -
t/im*2 . .
' 168.335 ton -
:‘--Ok . .

. Looated the resullant on the base of foolmg From ngid body stalcc and moment
~ summation can be taken at any location. Using the toe as we already have most

of the moments computed

CAM=EIMr-EMo= j11655910nm

x=AM/LFy= '094468m(ﬁomme) Co

e= {812} x o= '080532m' _“* T S
: > e < (BR) - OK .

BI3= . 116667 m S| 080532 < 1.16667 .

: Compute soil pressure :
qmax={ZFv/B}* {1+(6*e)IB}=
-qmin={LFv/B}* {1 - (6% )IB}=
~Qmax = qmat *L=
Qmin=qmin*L = .

Checkiﬁg of Bearing Gapacity on soil :

CLOK

83.92i1 tonfm .~
©-134155ton/m
226587 ton -
. -38.22181ton - -

S Qu=A*latk*e

where : . )
Qu = witimate bearing capacity
- A" =ellective loading arca on footing -

o, |5 = cocﬂ'lme_m depending on shape of footing .

¢ = cohesion of foundation ground (tonln__if‘l)
q = Oround surl'aCn. surclnrgc {Um"2) B

*Ne J_rk*q*I\;‘q + 0.5"3?.;:

LEB SR ANy

-( Df -

¥2 = unit \\eighl of soil on front of abutments (Um"'n = 0 8 Um"“i
Syl = unit \\C[ghl of soil of gmund l‘oundauon (U'm"3) = 1.0 l/m"3

4222



B‘ L'= \\1dlh and length of effective loadmg area

e = -distance from entrance of footing to acting point of resultant force on footing (m)

Df = deplh from ground sutface on front of abulment to bottom of fooling (m)
Df = height of toe (m) = 0.5 m

k = coefficient —» k=(1+03*Df/B)

' Ng, Nc, Ny = bcarmg capacm f'lctors

A= L'*B‘-(B 2eb)* (L - 2e1)

A' =(B - 2%b) * (L - 2*e|)-' 5101264 m*2
o=(1+03BYL') = 1.20993
p=(1-4¥BYL') = -1.79905
U g=ysub2*Df= 192 Ym*2

o K=(1+03*(DMBY)= 10794 .

For tanﬂwth!EFv 0530 - = Nc=38

§=24 .. iNg=25
: _ 7 LI Ny=0
Qu = £66.000 ton
- . F§= . . 2
Qsafe = Qu/Fs? L 333.000 ton’

Checkmgthe beanngcapacnty is: . o
- Qmax— © 2265%ton< ¢ Qsafe=  333.00 lon

R 4-2-23 s
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DESIGN OF ABUTMENT ( A ~A2) L U PledbutmentlV

Case IV : Water is full at elevation SWL + 151.80 ( EARTHQUAKE CONDITON )
Parameter of soil for bank fili : ¢4 =30 - degree
: : 1 =19 /m*3
ysub=09 . : tm"3

S . : cC=0 L Umr2
Coefficient of active earlh pressure : Coe L

{_ 7 L c0sM2(300-0) - B )
Kea = :

A TSIy s o)
cos DosCosh2(0)+xcos(D+0o4d): [ | + - cos(M0ut8)rcos(@-a) 12 -

30 . degree

7..5:15 Ct o degree |
L a= 0 L oen degree -
= .- degree

Go~125 L degree

~ Coeffi ctenl of active earth pressure :

Kea= - . ¢ 04772'5

. Acting earlh pressure |

Hi=+15360-151.80= 18 =  m

. H2=H-Hi= . .0 32 om0

pat =Kea*vl*Hl = = = 161424 . tim"2
pa2z=Kea*q= .. .. 0472 . . timh2
pa3={pal +pa2)=_ . . 208624 “tim"2
pa4 = Kea * ysub *H2 = 1.35936 timt2
The earlh pressure under{he earthquakt. condnt:on':' U
Height of Abutmen! - R 5 m
Width of footing Abutment ... . - ... B=35" m
~ Length offaolmg Abulmenl S A - 2. - om
'Load_" S i 'q i 'llm
S Pai =424 *H1*2*Kea *L= . SRR - 3.922603 t ;
Paz=pea2 *Hi*L=_ - - . . .n© o 229302t -
Pad=pea®H2L =" = o T o 1802511
Pa4 pead‘HZlZ L—- R R 53724351 '.

Scosis= . 096593 ‘ :

Do cosin 15—, - 0.25882 . lenglh fromboitomoffoohng

Pa1h Pat * cos 5= -'_3.7839601'091‘_-"_ S hi= o 38m
patv=Paltsind= - 1015248161 ., SR

| Pa2h=Pa2*cosd= 22157661461 - h_2=_"- 4_.1'n’n'*'f

‘Pa2v =Pa2*sind=" 0593712374t . . :

. Pash=Pa3*coss= - 17.410007981 . h3= ' 16m -

- Palv=pPa3’sinss 4665259902t . o

4225



Pa4h = Pad *cos &=
Padv Pa4 sm8=

5672361333 1 “hd = 1.066667 m
1.619903678 { e
Compule earlh force resul!ant

7.794124.4
29.06809 -

Tolal Pav = Pavt + Pav2 + Pav3 + Pavd =
Tolal Pah = Pah1 + Pah2 + Pah3 + Pah4 =
Compute overturning stability :
Sel up table and refer to figure :

Moment

part Weight of parl Arm
: ' (ton) {(m) -} {tonm)
1 lo31.272527= 25718 2.165 55678
2 115052527 = 3.7631] - 1.7575] : 6.6137]
3 {L1ISH08R053'252.7= 2.8888] 1.62327 46894
4 K0Sy 7m2527 < - 86063 1.589] 13.6753
| 5 |posyiangtags ©6.0750] 0.667| 4.0520
6 [joio2s27 0 = - 6.7500 1.7] 11.4750
T lprog 32527 = 6.5813| - 2.7667] 18.2083
8 |tss(1 im0y 1927 = - 10,9423 - 2.9075] - 31.8147
9 |(1.185+1.8)2°05'09'2.7= - 1.8134] 2.74319] - 49745
10 (1.3+1.8y2'1.7'09'27 = 6.4031] 2.71828] 17,4053
11 10513050827 = 0.7898] . 3.0667 2.4219
12 @22 - 11.178 - 06| 67088 .. .
P R 46.0000| - 1.715] 78.8%00) . .-
Total :- ZFv'= "~ 114.3627] © £ Mr =| 206. 4948 :

Sum of Moments to Resml Ovenumu‘g EMr= 206, 4948 ton m
- The honzonlai earthquake load (K) IS delermlned usmg the followmg formula

3 P = 46 lon' o
Wabutment = 37.2362 - fon
Wisoil = 19.9485 lon
KP = 0,15* P = 6.9000 Coton
KW1 = 0,15*Wabul = 5.6854 ton
. Kw2= 0,15*Wsoil = 2.9923 Ston o
parl © Weight of part Arm | Moment
_ Cofton) . tm} | (tonm)
KP ldorizontal Force .6.9000) - - a8] 262200
KW |Horizontal Forcs . 5.5854} . 1.4854] 8.2966] - -
| KW2 |iHorizontal Force - 299231 2.34352) ¢ 7.0124) - .0
B Tolal LFh" : 154777 EMo'=| 415290

Sum of Oveﬂummg Momenls ) T o |
X Mo= Paih‘h1+P32h*h2+Pa3h h3+Padh*h4 Pavtol B+LM0~-

'_'The total buoyancy (uphft) actmg on the structure |s calculaled as fol!ows

‘Vu_=(112)*{u1_+uz} B*w

Caaas

7164042 tonm



S Checkmg of Bearlng Capacuty on so:l

L _--”Qu':'A'f[d*k*c‘*Nc' --‘-‘k“q*i\'q. + O_'S'*‘,n.*B.'*fS'*Ny_'-"

where :

= total uplifi ( ton' /) o -
U1l = buovancy al upstrcam side Ul =pw *hl (ton/my)
U2= buovancy at downstream side U2 = yw * h2 (ton/m)
= bottom width of structure {(m) L
= ypit weight of water  (Vm*3) R
Ut=U2=10 *(151.8-148.6) = 3.2 o - tonfm

U= - 112 tonfm
LU= e o 3024 ton S
Total Verucal Force : EFV L Fv' + Palvlot - U= 919168 ton
Total Horizontal Force:  EFh= Pa1hlol+KP+KW1+KW2— | 445658ton
Total Morﬁént:ZMr‘:: SMc-U*B2= - 153.5748tonm
The ovefturnmg safely factor is: _ : , _
' FS LMr:‘ZMO— o 21437>12”-‘ Ok . .
Compule Shdmg Force: (Ne bme m:lpnmme[er ., o
paameterof soil: .- y=23p-24 degrec .
: S U ysub = 1.0 Ym"3
RO S S c=akc=12 T UM
Fr=C*B'L + LFv*tan¢ 3 ": - Fr= 154 3241 ton ~

" The sliding safety factor is :

FS= Fr/SFh = 34628>12 " Ok

- Localed lhe resultanl on the base of fool:ng From ngld body slauc and moment

summalion can he taken at any location. Usmg lhe loe, aswe aireadv have most
of the momenls compuled

CAM=EMr-EMo= o 81.934 lonm : R
x=AMIEFVE T 0.89140 m (from toe )
e={Bl2}-x = © . 0.85860 m - -
T : > e< (BB OK
. BI3= - C 116667 m ) . 0.85860 > 1.16667 .
; ' T ' OK
_Compute so:l pressure ' . L '
- gmax = {TFviB} {1+ (G‘e)IB} . 64.91667 ton/m
qmln {EFvIB}* { 1- (6*9)!8} 239278 tonfm
. Qmax = qmax L= . A75275ton
' Qmin = qmm L= ol c -33.4605 ton -

s where : . B :
© Quo = ultimate bearing capacity N

e



A" =effective loading area on fooling

o, f} = coefficient depending on shape of footmg

¢ = cohesion of foundation g_round (lonlm"Z) _

q = ground surface surcharge (/m"2) ' - q= 7 “Of
¥2 = unil weight of soil on front of abutments (Vm"3) =038 tfm"3

y1 = unit weight of soi! of ground foundation (Vm*3) = 1 0 tlm"?-

B'.L' = width and length of cifective loading area

e = distance from entrance of fooling to acting pomt of resultant foroe on foolmg (m)

Df = dcplh from grmmd surfacc on from of abulment to bottom of foolmg (nﬂ
Df‘“ heighi of toe () = 0.5m ' ‘ -

k = coeffauent —— k= (1 +03* DI‘!B')

Nq Nc, Ny= bearmg capacuv factors

A'réL'*B'-—-(B-zeb)*(L-zel) _' _
o A"=(B 2%eb) * (L-2%l)= 4.813543 mA2 -
a=(1+03B/ )= 1.19809 - .~ -
p (l-4*B'fL‘)~-1 64118
=ysub2*Df = 0 1.92 . Umh2.
—(1+03 (DF/BY) = 1.0841 .

For tan 0 =LFh/iFv=0485 . ..  ~N¢= 8
L= 24 . Ng=3
Lo TE T Ny=06
‘Qu=  626.052lon
Qsaré:QulFS= o 313;026 lon:'__'

Checklng the beanng capamty is:

Qmax=  17528ton< . Qsafe=  31303ton  OK
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Name of . I Categoryof | S ' N
Structure | calculation | Page _ :
0.X15
1160 o
127 . i _
e P S 41
050 1y + 151,80 (SWL) _:—4}
0.53 o ) "}
—‘-.. . V V lY
S LT0 S : l
: : ) Y
Kwl | €
0.50
"'+|4'3.60. - 050
| } | —! : i
1.20 e 13
. DESIGN OF ABUTMENT A-12 A2 . -0 |
Case IV : water is full at elevation SWL + 15160 i
( Earthquake Condition) . . .
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DESIGN OF ABUTMENT (At = A2)

H!é:.o[bmmer;rl’ P

Case V : Wateris empty + 148,60 ( EARTHQUAKE CONDITON )

(4. msna)fzosa 19'27=

Parameler of soil for bank fill : $ =30 " degree
r=19 t/m*3
C=0 £/ m"2
Coefficient of active earth pressure :
co5*2(b—00-0)
Kea=
e S - sin{&45)*sin{$--o-00)
_005“2(0)‘cos"2(0*0m6)‘[\ - . cos(0+001d)*cos(0-u) . 52
=30 degree -
&= 15 deqree
a=0 degree
- 0=0 degree
' Coeff"Ctent of aclwe earth pressure : i :
' - Kea= _ 0472
"~ Acling earth pressure : . o B
pal =Kea*y*H = 4.484 . tfm*2
. pa2=Ka*q= '0472_‘ tim™2
The earth pressure under ihe normal condmon -
- Height of Abulment H=5 om
Width of footing Abutment . . B=35 m
Length of fooling Abutment S L=27 . m
Load - q=1 L
Pai=1f2*y*H*2*Kea *L = 30.267 t
Pa2=pa2*H*L= S 8372t
Path =Pal *cosd= 1292358 1
Patv =Pal *sind=  7.833705 t
. Pa2h=Pa2*cosd= - 6.154906 t
~Pa2v=Pa2*sind= 1649201t
Compute overturning stability :
© Sefup table and refer to fiqure - .. ....... :
part Weight of part - - Arm Moment
. " {ton) ' {m} | (fonm)
1 |osuzresar= 2.5718] - 2.165] 5.5678
2 115052527 = - 3.7631)  1.7575| 6.6137
S 3 HL1ISH05)2'053'25°2 7= - 2.8888] 162327| 4.68%4
4 Kpwosyyires2r = - 8.6063] - 1.589] 13.6753
5 |ososy21202527 - = . 6.0750 0.667] = 4.0520
6 |1ono2s27 = 6.7500] -~ 1.7] 11.4750
7 |nwosyzrizzs2r = ' 6.5813] - 2.7667] 18.2083
8 |1asst.7rm19R7= - 10.7599]  2.9075] 31.2845
9 40580 2.74319| 11.1318




10 [u3risprionrs 135176 2.71828| 36.7445
11 05*13051927~ .-1.6673 3.0867] 5.1130
P S T 46.0000f . 1.715] 78.8900

Total . Z I—v = - 113.23569 % Mr =] 227.4452

‘Sum of Moments to Resist Ovedurnmg L Mr = ) 927.4452 16n m

The honzonta! earlhquake load (K} is determined usmg the foliowmg formula :
. - pP=46 . ton~
: Wabulment~ 37.2362 ° ton
Wsoil = 30.0027 ton
_ "KP=0,5*1.0"P=6.9000 - ton
T KW1 = 0,15*1.0*Wabut = 5.5854 - fon - Co
Kw2= 0,15*1.0*Wsoil = 4.5004 ton - e e
part - Weightofpad - .~ |~ Arm | Moment
b “ (ton} (m) {tonm)
KP |HorizontalForce - | .~ 6.9000] -- 438 .33.1200
KWH1 |[Horizontal Foreé .« 1 7 5.5854] - 1.4854] 8.2966
KW2 {Horzental Forcé 0 < 7 4.5004| 2.44352| 10.9968

Tolal YEh = | 16.9858 s Mo =| 52.4134

L .

Sum of Ovemlrnlng Momerﬂs , ' o '
% Moh= Pa1h*(H!3)+P32h*(HI2) Pa1v*8 Pa2v‘B+§: Mo'= ¢ 83.33685 tonm

" Tolal Vertical Force : - EFv=EZFv' +Palv+pPav=- 1 422.7218 fon
é _ Tolal Horizontal Force : X Fh Pa1h + P32h+ TFW= - oo 523765 ton
The overiurni_né éafe{y factoris : o L
FS- ):MrLMo— e ;2.7292212 o Ok
- Compute Slldmg Force - Lse bme m:lpamme!er o )
Paramelerof soil : . . $=36 " degree -
S ) vy 2 Um'3
e IR c=18 . - UUm*2: _
L Fr=C*B’L+EIFvitand S Fr=oo e 259.2623 fon -. .
 The sliding safety factoris ™" =~ © [ o
FS—FrIZFh '=_,i'-. Co 49500>1 Ok -
R Localed the resultant on the base of foolmg Hom ngid body slahc and moment
- summalion can be taken al any Iocalton Usmg lhe ioe, as we already have mosl
. of the moments computed .
'V‘AM EMr LMo=. oo 144 10810nm _
o x = AMIEFV— B | 27261'm (from!m)
es {BIZ} x =

047739 M T S
o e e e < (B8 O
B_13_= e iaeserm | 0.47739 < 1.16667

T OK
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Compute soil pressure

qmax = { % Fv/B}*{1 + e)IB} = 63750 ton/m

qmin={EFv/B}* {1- (6*e)lB} ‘6368 ton/fm
Qmax = qmax L= o .172.149 ton

_ Q_mm qmin * L. = 17.193 ton -

Checking of Bearing Capacity on soil :

QuEA*[atk*ctNe tk*q¥Ng + 05* FBFRENy J -
.Hhere . ' ' R
Qu = ulumatc bcanng capacity

A= c!chlu ¢ loading area on footing,
a, B = codﬁcnem depending on shapc of foolmg

c = cohcsxon of foundation ground (1011/111"2) S o
g = ground surl'wce surchalge (Ym"2) - . q= { Df
¥2 . = unit weight of soil on from of abutnients (t/m"3) =18 Um"3 .

41 = unit weight of soil of ground fouudallon (Ym"3) = 2.0 Um’“
"B' L' = width and tength ofeffecu\etoadmg arca : N : .
e = distance from entrance of fooling (0 acting pomt of resul!am l'orce on footmg (m)
Df = depth [rom g,round surface on front of '1bulmcnt 10 boltom of l‘oeung (m}
DF = height of toc (m) -= O)m . e
- Tk = coefficient —— k= (1+03 DFIB')"
Ng, Nc, N:—bc*mngmpacm I'actors S A .
CA=LE=(B-o2eb)(L-2el) T ST TS RN
Al=(B-2* eb) (L 2‘e|)— 6.872068 m*2 - o S .
o= (1+03BMLY) = 1.28280
L P=(U-BILY) = 277068
L, qEy2rDf= - 432 Um*2
k={(1+03*(DMNB)= 1.0589

Qmax—‘ S 172

* For lan 0 =XFN BFv = 0.427 U Nesi15 . o
b= 36 CNQ=0
ST g8
. Qu=‘A__'22747644 ton ~ 7 ¢
QsafeHQuIFSH ﬁ"'_i137.322_1o_n R e
'Checklng the bearmg capacutyis L e e o
iston< ~  Qsafe= ~ 1137.321on - OK L -



I Category of

Néme of
[ calculation

Structure

Page
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0815 0.30
. - qrltm
LR L

+1583.60 T g

)
~—

L70

- £ 147.60 0.50

120 S R

: DESIGN OF ABUTMENT A-1= A-2
. N Case V : water is emply al elevation + 147.60
:  ( Earthquake Condition )

— —_—

Pa2
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