1. For the construction of underground Metro Railway, a 14 m deep and 10 m
wide opening with braced excavation system as shown in Fig. 1 is proposed in
cohesive soil strata. The excavation is proposed to be made with 500 mm thick
diaphragm walls with struts located at 2.5 m, 6.5 m and 10.5 m below ground
level.

H> . \ Diaphragm
) Struts Wall

H- V3. Cul

AN
Bottom of Cut

Hy 4. Cud

Dense Sand
Fig. 1
The subsoil condition is given below,
Depth Description Soil parameter

0-4m  Brownish gray silty clay y=1.8tm’ c, =4 t/m
4-11m Softgray organicsiltyclay y=1.7t/m° c,=2.5t/m?

11-16 m Buish gray silty clay y=1.9tm? c, =6 t/m?
16 —25m Brown silty clay y=1.9 t/m* c, = 8 t/m?
>25m Dense sand y=2.0 t/m°, N > 40

(Ground water table is 4 m below ground level)

(a) Calculate the factor of safety of the braced cut against bottom heave in a
stratified cohesive soil as detailed above.
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(b) Design the suitable depth of penetration for the diaphragm wall.

(c) Check and comment whether adequate factor of safety against clay bursting
Is available or not. If not, what measures one can adopt to prevent clay
bursting?

(d) Draw the apparent earth pressure diagram on the wall and estimate the
maximum loads on each strut. Assume that struts are placed @ 3 m c/c
longitudinally.

(e) Determine the maximum bending moment on the diaphragm wall.

(f) Determine the maximum bending moment on the inbuilt wales/runner
beam.

(g) Estimate the maximum ground displacement and the extent of ground
displacement due to above braced excavation.

*kkkkkkk END *kkkkkkk

DC-IITB-Foundation Engineering-Quiz-2, Page 2/2



A}@ Lek (\D.[’:4-5m.

O = (3‘5-—"'%""—!"5) S5 A

B & UUlm
V2

= i, =8Ntal!&;rao @amq@, Sl S
4 I

W

-8 Cuy Ne “f®g @ Be

Dy

= )

w(u&aﬂ

Il

%xé@& (19 x1-9) +"(l\7\h)~\-@¥‘2'5) +(21 6)
, A &5
—— . o

(l—%xu ey £ VARG F Q,gﬂq)

—

ek '940 = S%m
QD = L@‘Sﬂh ~%6.6) = 5%m
B = “I“‘I
& == ™

o r‘_‘.:)\“: %'Sm

Ca= qre + QQX'S*‘:E) +KE'*W'-) + G¥9-6)+(‘3xkjj

Ss

- e —

Q%xu £ LT 4 1AYD £ @1Ax 29

- 1QY




Lok CDE = 65 o

. D=2 4%5m
S A4S
£2= (Qx@-\- (Lqi@"o'} + [(qu)qums) + (39
s> 4 L
Q-gm 4 WIXT 4 1LA%S 4 1.axars)
Jr F02=0
A

& OL‘D (,,+ﬁ‘5+1
0 A%*(*J-‘P[\uﬂ)‘g

U'Q + 19 2 96 4 \G'D@

(994 +1ady) = 538 - 497 + 20.99¢ 1Dt 4515

N~Dy
Y 90y - NADy - 47 =0
' Dp=9.0um \
Taking Dy = Alee
- €82 4g +(a ¥ 4 ATO 9.0 0

4589

Man o



E’) 9. - s Alal iy AR,
u%bwukna R

Twh

=T aqxta + Dxiie.
|0

!
o w|Q-\

= 61 78 (safy)

(d Clay ip ft do dedurn  (S054)
s =% IR
5 Llf - f\_g_} %Y H
TH
= YM -~ AndC
= @M*‘% *'n.am + ?,-,ig)’ *}A e AN (4#4 4 %2S 45 % ¢
A "

\

24-% —Q\xataa)

=" 106N o (6L W



4

B & |

.L 3.5m L_

SM@’—O

Rarl = éwo-ix%-Sx%ﬁ ('5’(3'@5) 4+ 2x0ixd 3

hRp= H5T-29
A= g9.20

= a4k = éixll)'\%&‘iﬂ) 4 C:'bv 1041 73:)
e, @ 'Y
o o
e vy = mnstxayig
> @ = NG
Tn=0

R v 10 1% 0+5 R3

Ry = 227-25-913 = 1WASWS

3 Rp= 132 WA
Rp = H4e41u.2s = 48-86 wC

Ro = %13 e



W Hosirwun cemnk @ dxadmofdm woll = pA*
25

= fQ.lx U_\)‘L
10

1616 Vachen, LZFLY P lasatte

)

) Mo wanal ol

1

Ae A MW: Ra ¢ 89 % % % = 00 kNam{ﬁ\

8

532 - w fe

)

B J Hﬂc\n = G@‘&‘S%éﬁ
8

€ Mawa = 03x3 = TR mewfe
g

W), Awcording 4o Mana ond oogh(M8) geogh, &, woug o voriahirad  Thany
W
‘A}{B\ {:0,8 aﬁdm.&' b&&l*\m
for F08= 558

%uﬁ 0-2 '/,

©0:009¢n
= o,q_x“" 2‘;00

" 0-1
o 160

G~ 05 Ug 9108 Ovveas

= D DI ﬁ"—“o'os@ i
Aan'rdLnj to  Pek 1969

for 6§, - 00 7,
W

@legmm"sz . ek
oy

s e Beanl (iolis OiRIE S S0 G




	Quiz-2 ques
	******** END ********

	CE407Quiz2
	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf


