APPENDIX - III

CALCULATIONS FOR BENDING MOMENTS,

DEFLECTIONS AND SHEAR FORCE FOR

60 cm, THICK CONCRETE DIAPHRAGM
WALL,
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APPENDIX III

Calculations for Bending Moments, . Defleetions and Shear force for
60 em, thick concrete diaphragm wall.

ABy beamg on elastic foundation analys:x.s for Bcth end hinged beans
we hava

Bending Moment

u_ [Cos hpx (sin h%’-. sin Bl) Cos px~ Sin hpx (Cos hE™ .

B. M. -:é-ﬁs - ’Ell“&nuﬁ&
— 3 72
Cos hpl + Cos ;a]_
Deflection '
¥ -’-‘E 32% Coshpx {Coshﬁ% cosﬁ}) Cos Bx + Sinhﬁx(smhﬁ— Sinaa—

Sin gx

Coshpl + Cos}?»l.

Shear force
' SinhBx (COSh}ilcos - sinnBl. sin B4 cos px
2 1
- ¥ | 4+ coshBx (c;osh&, Cos B+ sinnB2, sin Bl) sin px

F e
R CoshBl + Cos Pl |
(1) For depth -32M B = 6.36 ¥ = 58,34 t/n
Pl/2 = 0.36 P1/21 = 0,18
Gogh B = Gosh 0,18 = 1.0162 Cos 0.18 = 0,9838.
Sinh /27 = Sinh 0,18 = 0,1810 Sin 0,18 = 0,1790
Cosh BL = Cosh 0.36 = 1.4333 Cos 0.36 = 0.9287

Cosh 0,18 X Cosg 0,18 = 1,0162 x 0,2838 = 0.,9997
Sinh 0,18 x 8in 0,18 = 0,1810 x 0,1790 = 0,0323

Cosh 0,36 + Cog 0,36

4]

1.4333 + 0,9287 = 2,3620
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(e) %5- = 0,180,

»
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Where x3 =0,00 m., X2 = 4.0 my, X3 = 8,0 my X4 = 12,0 m =X5= 16.0 m.

(a) %‘l = 0,00

Cosh 0 = 1.O0  Cos O = 1,00
Sinh O = 0,00 8in 0 = 0,00

s" 1
inh%:l'.smg-

Ma :3’.‘.—
Cosh Bl + Cog Bl

58.34 3 0.0823

= 43,0608 t-m

__;l, BL
Ya g 2__. Cos h « Cog == 2
c.osh BlL . Cos Bl

42.34 B-gx_,_gggﬂ

l

= 7200

et [1- 0.8464.J

= 0.044-8 mi
Fa = 0,00 t,

it

(W BXz_ =0,045 ’
T ‘ , ,

Cos h 0,045

N

Sin h 0,045 = 0,0480 Sin 0,045 = 0,4500
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1.0001 ' Cos 0.045 = 0,9992 -
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- 56,34 - J,, 001 x ,0§2§ X 0,99&2 =~ 0,0450 % 9997 x 2045

56 34 0,0323 - 0,00202
“ex(m)2 N 2.2

# -

£6.24 o X 0.001282
2% (.36 '

ft

2,7363 t.m

.-:._5.@2.5%&_ 12 ( L.0001 x <9997 X 9992 + 0450 % .osas x .04552]
2,362

= 80434 @;.3455{]

= ,0434 m,

. 56,34 0.0450 x (.9997~,0323) x,9992 +1,0001x(.9997+,0323)

('%) >< - . x.045
A 1 2,362 '
56,34 yx = 0450 _x ,2674 x ,9992 -+ 1,001 x 1.0320 2; 0450
= . 936) f 2. 262 j

- 50,34 10434 + ,0464
== AT

= - 5,9469 t,
y X
.C) E—§ - 0.09

l +

Cos h 0.09 = 1,0040 Cog 0,09 = 0,9959 :
Sin h 0,09 = 0, 1000 Sin 0.09 = 0,0899 :

56 OX;QOOQX,()@;SX,&&Q-«,,}QOOg. 2997 %< 9899 ,,
2,362 |

56,34 , , 10322 - ,008087 @
2x(.36) Z.868 - o )
2_Q 1294 t.m.’
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200+ 3@2
_,55’3)“ Jro 49994 4 ,00089
= a3 e (MR
= 0,04326 m. ‘ .
56 33 ,;goo X 29674 % ,9950 + 1,0040 X 1,0820 x 0899
= 36 ~ 2.362 )}
=, 12,5355 t,
3’.4 - 4
E—_—l = 0,135 | | |
Cos h 0,135 = 1,0090 Cos +135 = 0,9910
Sin h O, 135a0 1350 Sin . 135 = 0, 1300
§___,__3§ o X 1,0090 x .gg g ;g 29910 ,;a;g X_29997 % , 1300
2x(.36)
_ 56 X 0523 - 0:0175
= 2};?.36) 2,362

= i. 3472 tum.

2. 362

_ Lo ¢ 20090 X ,9997 X ,9910 ng
a = 2a85 E.z(

=§_go,,3& 3_.2 ( 9996+ ,00056 )
0 :

2,362
(g [ el

= ,0431 ‘m,

56,.54 1=2 (w_,_9040 _:_:_.,999‘7 %@359 + 0, 1000 X ,QE&B % ,059]

q
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6))

Fq = - 56,34 x.sl..._z..; . 0090 X 1,0320 x ,1300
-6 ‘.
= - 56,84 £ 1294 + ,1353 . 5
2% X T 2,362 .
= - 17,538 ¢
() Bxs
"J:""" =0,18
Cos h 0,18 = 1,0162 Cos 0418 = 9838 !
Sinh 0,18 = 0,1810 Sin 0,18 = ,1790

Me = 0,00 t-m
ye :?0.00 n,

.._,._1.56 3__.%.. M&WM
Fe X ,362 ‘
= _=56,34 , 1782 % JIE7T
- 56,38 x 153 ~ 0.5 2. 502

X3 Lo
= =23,847 t. o ’ .
(i1) For depth -28 m B =0.3 W=5209 t/n B =0,
Cos h' 0,18 x Cos 0,18 = 0,9997 _
Sin h 0,18 x Sin 0,18 = 0,0323 S |

Cos h 0,36 + Cos 0.38 = 2,3620

& b . :
= b) L2 - ‘
ﬁl- 0.00 (b E‘i" = 0.0514 (e) ,Bi:s - 0.1028

@ P—;—fi = 0,1542 (e) ’3;5 = 0, 1800

Wnére x3='0,0 my Xy= 4.0 &, Xg = 8,0 my Xy = 12,0 in, X5 = 14.0 m,

(2) E;{-.J‘—- = 0,00
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(6

Cog 0,0 =1

Coa h0,0 =1
Sin h 0,0 =0 8in 0,0 =0
52,09 0,0323

Ma = S8 X 59550

2.x (Q36)

=+ 2‘.?32’? t [ m‘

Ya = 200

Aaoo [1- 0846{‘

Fg =0,00 ¢t
® B2 = o.0514
1
cog h 0,0514 = 1,001

zgin h 0,0514 = 0,0500

[ 1-2x33K

Cos 0.0514 = 0,9985

8in 0,0514 = 00,0580
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a .

/

Mp = 5202 « L0010 x 0.0323 x ,9985 = 0.0500 x 9997 X .0550
. 2x (.36)2 2. 3620
- 52,00 . . 0.03228 - 0.0027
2 x (,36)2 2. 3620
= 2,5313 t-m
52,09 . 52,09 1.001 X 9997 x ,9985 + 0,0500 X 0.0323
yo = 555 2 X <355 x_.0550
3. %620
- 52,09 - 9992 + .00012
=55 [1-2x <t
= 0,400 m,
Fp = -52,09 0.0500 (,0997 = .0322) % .9985 + L.001 (.2997+.0323)
T .36 X X 550
2. 3620
,k = - 6.,4241
: X
€ ?T:‘B = 0,1028
Cos h 0,1028 = 1,0052  Cos 0.1028 = 0,9940
Sn h 0,1028 = 0.1042 Sin 0.1028 = 0, 1050
2.09 0,3227 = 0,01093
Me = '5"“"""""""‘2’~ X 3. 3620
; 2 x{,36) 52,09 x 0.8227 = 0,01093
= 1,8149 t-n 2 X (.36) 2, 3620
- 52,09 52,09  1,0052 x .9997 X .9940 + ,1042 x .9997 X
Yo = 355 2 X750 ~ . 1050
2. 3620

52,09 [1 - L9989 + o.ooossj
22509 [1-2 ( 575620 )

i1

{{]

0.04008 m.

Fo = = 52.09 y 1042 X ,0674 % 9940 + 1,0052 x 1,0320 X ,1050
0.6 2, 3620



&)

52.09 0.1002 + 0, 1089
=0.36 2. %2
> 4
(@ Ef— = 0,1542
Cos h 0.1542 = 1,0150 . Cos 0.1542 = 0,9800Q
Sin h 0,1542 = O, 1550 Sin 0,1542 = 0, 1700
Mg = 52.09 , = 1.0150 % ,0323 X ,9800 = 1550 X 9997 x ,1700
2x (,36) 243620
- 52.02 o 0,03213 = 02634
2% (. 36) “2.5820
= + 0.4924

vd =§§.599. -2x é,gb%g 1,0150 x .9997 x ,9300 + ,1550 x .0323 x
‘ . 1700

2.362
= ,0410 m,

Fq = <5200 Q.1550 X .9674 X ,0800 + 1,0150 % 1.0320 X ,70
+ 36 243620 ’

it

-52.08 |, L1469 + 1842
% X T
e =20,27 t-m,
(e E%‘é_ = 0.18

Cosh 0,18 = 1,0162 Cog 0,18 =0,9838
3inh 0,18 = 0.1810 8in 0,18 = 0.1790
Me = 0,00 t-m
Ye = 0,00 m,

f

il




©)

Yo =4822 2 x 2253F  1.0100 X .9997 X .9900 + .1440 X.0323x.1400
=€ =200 2, 3620

T I _,,@995 +_,0026
~ 200 2,362

— 43 12 l—.
= ,&2..66.. 8468

= 90,0830 m,

4,34._ X M&AM 0100 x 1.0320 x ,1400
0 % 2.3620

e - 43,12 L1379 + 1459
0,36 2. 362

=~ 14,3852 t.

@ P*a
l band 0018
Cos h 0,18 = 1.0182 Cos 0.18 = 0,9833
55n h 0.18 =0,1310 S8in 0.18 = 00,1720

Md = 0,00 t-n

¥4 = C,00 m,
Fa = 4312 .1810 % ,9674 x .0838 + 1,0162 x 1,0320 x ,1790
0.36 24 3620 ‘

i

‘.43‘ 12 0 . (vl
G X 0,1521

= =13,2180 t,.



(10)

FOI‘ 1 =415u5 m ﬁ"-: 0036 W o 38086 t/m
1 _ 1
P-i uﬁo.sa %—— = 0,18

Cog h 0,18 x Cos 0,18 = 0,9997
Sin h 0,18 x S8in 0.18 = 0,0323
Cos h 0,36 xCog 0,3 = 2,3620

(2 E.l’:l_ = 0.00 (b E.i’i% = 0,093 (e E%‘? = 0,18

where x; = 0,00 my X3 = 4,00 m, Xo = 7,75 m,
(2) Bx ‘
E& < 0,00
1
Cos h 0,00 = 1,00 Cos 0,00 = 1.00

_ 6 0.0323
Ma =375.36)2 * T 565

[{]

= 2,0883 t.m.
. 28,86 - o ( 0.9997
Ya = S50 1-2 (552
. 38.86 .
286 1 - 3464
= 00,0228 m,
Fg = 0,00 t,
) E%‘? = 0.093
Cos h 0.093 = 1,0045 Cos 0.093 = 0.9955
Sin h 0.093 = 0,0950 Sin 0.093 =

0.0220
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(1)

Mb = g,g 4X 1.0045 x <0323 x b4 9955 - g0950 X l,OOi_S_ X _.0920

_28.86 _ y 0.0323 - 0,0087

=, 1,4932 t.m,

Yb = 36,86 - 2 ¢ % g 1.0045 x .2997 x ,.92985 + 0950 x,0323 x,0220
2.00 2,3620

6 - .9.__.._......1.__...3
=aw (; 2 x ( «9997 + moﬂ

243620
= S8.80 (:‘ 0. sa@i]

= Q,0298 m,
F‘B I &om m
Fp = M-K 2500 29 MMM,.
. ' 2.%20
_ _ 28.86 X 0,0915 + 0,0954
= . 2, 3620
= =8,5334 &,
(C) E}_X—:-3 \2." 0518
Cos h 0.18 = 1.0162 Cos 0,18 = 0.9838
Sin h 0,18 = 0.1810, 8in 0,18 = 0,1790
Me = 0,00 t.m,
Yo = 0,00 m,
-—-~'-§-—><=lﬁ X 9674 % ,9838 + 1,0162 x 1,0320 x ,1790
; 23620

it

- M p
05 X‘ 0.1521

]

- 16.4180 ¢
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(12)

Fe = 52qg9,<...3§ 4%-o0808 + LOJG2 X 0320 X .1790
o 2,3620

l!

52,09 01717 + 1877
A -

i

-22,0077 .
(111) For 1 =2a m, Bl = 0.36 W = 47.80 t/m

Bl =0.3% BL

1

i <0.18
COS h 0018 X COS 00]8 = 009997
Sin h 0.18 x 3in 0.18 =

0.0323
Cos h 0,356 x Cog 0,36 = 2,3620

X5 - - 3.0
(2) P-is's- = 0,0000 (W) E,i_é.. = 0,060 fo }3%‘3- = 0,120

».
(d) ’814 = 0,180

Wnere x; = 0.0 m, x2 = 4,0 m, X3= 8.0 m, X4 = 12.0

() 2%-{;- = 0,00

adw

Cos h 0,00 1.00 Cog 0,00
8in h 0,00 = 0,00 y Sin 0,00

1.00
0.00

1
i

i

47,86 0323
){ u-‘—o&-—u‘--—m
Ma = 2. (367 - 2.3620

= 2.5105 bom.
= £1.86 - £ 2997 _
1a 00, TT 2% 5D

47 .86 - ~
--260 1 8464

il

= 0,0367 m.



(13)

m P22 < 0,060

1
cos h,0,07 = 1,0018 Cog 0.06 = 0,9982
sin h 0,06 = 0,0600 sin 0.06 = 0,0600
b 47,86 11,0018 x 0323 x ,92982 - 0,080 x ,9997 x
= o) 2 L0600
P24 X(‘Bﬁ) + 36 0

= 2,2336 t.nm.

5

486 o . 47,86 1.0018 x ,9997 x 9982 + ,0600 x ,0323
200 200, X_.0600
)(\ Py

2, 3620

1

Has88 [1- .8464 |

0‘0867 m.

a



(14)

Fy = - 47.86 ¢ 20600 X 9674 X .9982 + 1.0018 X 1.0320 x .0600
N 00% Co

2. 3620
_ _ 41,86 v 0.0578 + 0.0620
==z X 2. 3620

= = 6,7402 t.

(¥ E;@. - 0.12

Cog h 0,12 = 1,0072 Cos 0,12 = 0,9928
Sin h 0,12 = ,1203 Sin 0,12 = 0,1197
Mc =486, , 1,0072 x .0323 X ,9928 ~.1230 X ,9997 x ,1197
2x (. 36) 2 2. 3620
- 41,88, ¢ 0322 - L0147
2 x(.36) 2. 362
= 1,3655 t-m
Yo = 4£L.86 _p y42.86 1.0072 x ,9997 X .9928 + ,1203 x ,0323 x
° R8T PR L1197
243620
= 0,0367 m.
Fo = = 41286 141203 x .9674 X ,9928 + 1,0072 x 1,0820 X197
0,36 - 2,3620
= - 41,86  ,1154 + ,1244
. 36 2, 3620
= -16,1923 t
d Bx
B <o
Cos h 0,18 = 1,0162 Cos 0.18 = 0.9828
Sin h 0,18 = 0,1810 Sin 0,18 = 0,1790
Md = 0.00
¥a = 0,00



(15)

Fd = - i.e.% m,zdgﬂ%%&wmmw

=- @Z:-é%@ X .1521
= = 22,2208 t

(iv) For 1 =20m, B = 0.36, W.= 43.12 t/m
Pll = 0,36 @3: = 0,18

Cosh 0,18 X Cos 0.18 = 0.9997
Sin h 0.18 x S8in 0.12 = 0,0323
Cos h 0,36 x €os 0,36 = 2,3620

(2 23.5’ = 0.00 (b) Eif.‘.z. = 0.072  (c) EE;.@ = 0,144

(@ 2;%_ = 0.180
where X; = 0,00 m, Xp= 4,00 m, X5 = 8.00 m, x, = 10,00 m

(2 Efl = 0,00
1 -

Gos h 0.00 = 1,0000 . Cos 0,00 = 1,0000
Sin h 0,00 = 0.0000 Sin 0,00 = 0.0000
a a = M 5 i ,
- 2x (.36) s
= 2,2622 t-m
43, 12 0,92997
Ya =g 1 - 2 X gV
<4212 1~ .8484
200

i

0.0331 m.



(16)

Fa = 0,00.
(b Bi? = 0,072
Cos h 0,072 = 1,0025  Cos 0,072 = 0,9970
Sin h 0,072 = 0,0750 in 0072 =0,0720
=43.12  x 1.0025x .0323 x ,997 = .95 X ,9997 x ,072
‘3(.3@)3 2,3620
o 43,12 510026 X L0323 ¥ ,997 = ,075 x 9997 x 072
2. (.36) 243620
= 0.0822 = .0053
=428 X TUTSTEES
2x (. 36)
= 1,8794 t-m,
Tp = 4312 5 ¢ 43,12 1,0025 x ,9997 X 9970 + .1440 x 0323 X
200 % 200 0720
2. 3620

- 42.02 [.p 0.9990 + 0001
* 7200 5. 3620

]

= 0,0332 m.
O .'.‘>6¢30
== 77,4261
{c) Bx
E‘}TB"" = 0,144
Gos h 0,124 = 1,0100 Cog 0.144 = 00,9200
8in h 0,144 = 0, 1440 Sin 0, 1444= 00,1400
=342, . - 0100 x 0323 X 9900 0,1440 x ,9997 X 1400
= 43, 12___. x C.0322 = L0201
2 x(.36)%  2.8620

=.=0:08{42??:trm0 e e a e S wees s e ewE e Tr R Teae Ve smes € en ¢S e T Gl



