STABILITY OF INFINITE SLOPE

, InFig. (a), X-X represents an infinite slope which is inclined to thé horizontal at an angle B, On
any plane YY (YY| |XX) at a del?th z below the ground level the soil properties and the overburden
pressure are constant, Henqe, failure may occur along a plane parallel to the slope at some depth.
The conditions for such a failure may be analysed by considering the equilibrium of the soil prism

ABCD of width b.

Considering unit thickness, volume of the prism | V=zb c‘gga_\r G F.""A-‘*f’ r w6
and, weight of the prism, W: ,Y.Z.-b. cqu} T Lae)
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Vertical stress on YY due to self-weight,

144
- Vel —5' = yz cosf (D)
This vertical stress can be resolved into the following two components:
6 = o,cos p=yz¥cos’ P (i)
and, T = o, sin p =yz cos f sin B ..(iii)

Failure will occur if the shear stress| r\exceeds ithe shear jstrength ‘tf of the soil. The factor of safe&x;
agamst such failure is given by.

7 - 'A,‘.’Lwr— ¢ "i;
c {..‘,@Q;S = (-_J[ 19" - 7]
gt ngaN ° Pl V- (iv)
T | ar XAt ¥
() Cohesionless soils : from Coulomb’s equation, we have ¢
L‘tf"= c+ ‘c tan ¢
For a cohesionless soil, ¢ = 0, y - AT
rf =0 t'ém»fd)“
Substituting in eqn. (iv) T
e A \ & Dy ."‘dtan
\’\. & »\‘. > T
Again, substituting the expressions for ¢ and .
y
y o . p_Yzeos’Btang _tand @
. { :-/’.)_ /‘zl ' yzcosBsmB tanB

When ¢ = =B, F f 1 ’I'hus a slope in a(cohesionless sollhs stable till B < ¢ provided that no)e‘cterl@
force is presen g{

(u) c— Q smls' In ﬂns case, the factor of safety against slope failure is given by,

':

& F= c+otand
Lkt
c+yzcos® ftan
or CEATRE G (i)
yzcosfsinf
Let Dbe the( crltlcal helght,j of therslol;)for whlcl(_F }(1 é “'cvi } r‘t)
yH cosp sinfp =

¢ + yH, cos? tand

i C
or, =

YcosP(sinp - cosBtand)

c
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c i
g - ” ..Vl
or, ¢ ycos®B(tanP —sin ) N
Eqn. (vii) may also be written as:
= cos" B(tanf — tan ¢) ...(viii)
1He
. ., = cos’B (tanp — tang) .. (Ix)
where,

(S:;',‘l is a';a;}lrn_é_'_rlis;_i&ﬂéféé:;quantity known as thestability number;and is given by:

R
G ~i(x
a YH, (x)
If a factor of safety F_is applied to the cohesion such that the mobilised cohesion at a depth H is,
C, =— :
m Fc ...(Xl)
" Ul b2 '“.'f-f-:',*
g _Cm c Y "’?’{’}e') - ("'.4.) 7
Then, == = ..(xii
en h -YH FC‘YH J‘{ Il{,‘a’f}' " & ) ) v:v}\; y =1 L
From eqns. (x) and (xii), we get, , x) 1l 179
Gl 0
vH, FyH
H
or, ¥ = Ec =Fy

Hence, the factor of safety against thgsigp,'\i F;})l_s the same rash_phe factor of safety with respect to
height, F..y ~
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