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Clay s,

The stress fan has an angle of 90°-p.

2sy(n/2-f3)

-t
<%

NN
N

V/B

Zone 2 Zone 1

Hence, V/B = 2s,(1/2-B) + 2su = s,(2+n-2[).

(b) \

Stress fan B
with angle of n/2-f—y

A 2s5,(n/2-B~y)

(V/B, H/B)

S e
N,

Zone 2 Zone 1




From the geometry, H/B = s;sin2\y or 2y = sin” (H/Bs,)

Also,
V/B = su + 2s(1/2-B—y) + sycos2y
Or

2

4 H , H
=1+7=2f-sin™ (—)+,|[1-| ——
Bs, p (Bsu) [Bsu]

(c) The foundation slides when H/B =s,,.
Substituting this into the above equation gives
14

7
—=1+—==2
Bs, 2 g

(d) The stresses evaluated are at the boundary between zone 1 and the stress fan. The
stresses at the foundation level will therefore smaller. The ultimate load that can be

applied is smaller. The solution is not conservative and needs to be used carefully.

(e) There will be water pressure acting as surcharge along the slope and hence the Mohr
circle of zone 2 will be shifted to the right and hence the ultimate load will increase. An

average water pressure can be used as the first estimate for the surcharge.



4 o =10 kPa

@ VIVl

v
L / Undrained shear strength
Sy =50 kPa

Work done (per unit metre)
= Weight of the sliding block x g x vertical movement + surcharge x length x vertical

movement
=p (1/2) L (L/tan®) g vsinb + o (L/tand) v sinb= (ng2 12 + ogl.)cosbv
Work dissipated = s, (I/sinf) v

Equating the two
(pgL? 12 + 6,L)cosOv = s, (L/sinf) v

pgL/2 + o5 = s,/(cosOsin®) = 2s,/(sin20)

L is the smallest when 6 = /4. L = 2(2s, — o5)/pg =2 (2x50 — 10)/20=9m

(i)

B 0p

1 § O

su\ Q
H. = R(sin6. — sindg)
R

Sy \

J s:\

r
C

Find Op and O that give the smallest H,.



() ()
Hp \ 90/20=4.5m
Active side
8m . _;_/
2X kPa
Passive side 2m
Y i
(2X +20 x 2) kPa -90 +20 x (8 +2) =110 kPa

(ii) Ignore the negative section of the active side.

By taking the moment at the top,

Clockwise = (1/2)(8+2 — 4.5)(110)(4.5 + (2/3)(5.5)) = 2470

Counter clockwise =2X x 2 x (8 +2/2) + (1/2) x (20 x 2) x 2 x (8+ 2/3x2) = 36X + 373

X=58.3kPa

Resolving the forces horizontally.
Hp+2x583x2+(1/2)x40x2=(1/2) x 110 x 5.5
H, =29.3 kN/m




