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Stability Analysis of Infinite Slopes

(i) Cohesionless dry soil/dry sand
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(iii) Friction Circle Method

(iv) Taylor's Stability Method (C-¢ soil)
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A slope of infinite extent 13 made in a dense sand layer at angle of 30° to the horizontal. Determine

the factor of safety of the slope against shear failure if the angle of internal friction of the soil be 36°




M slecze inclined 2t 16° to the horizontal is to 'made in a cohesionless deposit having the following

properties G = 2.70. e = 0.72, ¢ = 35°
Determine the factor of saf Ly of the slmpe agmm:t shear failure if water pf'rt?(ﬂ:ltt-;; In a direction
parallel to the surface of the slope.




A long natural slope in an overconsolidated clay (¢’ = 10 kN/m~, ¢ = 25°, Year = 20 kN/m ) 1s inclined
at 10° to the horizontal. The water tableis at the surface and seepage 18 parallel to the slope. If a

plane slip had developled at a depth of 5 m below the surface, determine the factor of saftey take Y.,
= 10 kN/m?.
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An Embankment 10 m high is inchined at an angle of 36° to the horizontal. A stability analvsis hy

the method of glices given the following forces per running meter
Y. Shearing forces = 450 kN T glﬁﬂ E
Y. Normal forces = 900 kN :Z"W C Db E
Y. Neutral forces = 216 kN

The length of the failure arc in 27 m. Laboratory tests on the soil indicate the effective values ¢’ and
¢ as 20 kN/m~ and 18° respectively 4:![‘) = | c;;,“

Determine the F.O.S of the slope with respect to
(@ Shearing strength and
(b) Cohesion
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A vertical cut is made in a clay deposit ¢ = 30 kN/m?, ¢ = 0, v.= 16 kN/m”°. Find the maximum

height of the cut which can be temporarily supported.
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An embankment is inclined at an angle of 35° and its height is 15 m. The angle of shearing resistance
15 15° and cohesion intercept is 200 kN/m?. The unit weight of soil is 18.0 kN/m”. If Taylor’s stability
no. 18 0.06 find the F.0.S with respect to cohesion
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The depth factor D, in s

lope failure in the situatiomshown 1n the figure will be







(one in dry condition and other in submerged condition) in a sand depo
as determined as 1.9 (f‘ﬁr l}{'}th i_-1]i._:}_lt_‘

For two infinite slopes
having the angle of shearing resistance 30°, factor of safety w

The glope angles svould have been
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16 kNiml and -y =20 kN/m? is

approximatelv equal to

shown in the figure having the properties c = 0, $
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The soil exhibits ¢' =20 kPa. ¢ - 18", and

the undrained shear strength = B0 kPa. The
unit weight of water is 9.81 kN/m”. The unil

weights of the soil above and below the ground
waler table are 18 and 20 KN/m”, respectively
If the shear stress at Point A is 50 kPa, the
factors of safety against the shear fallure al
this point, considering the undrained and
drained conditions respectively, would be

(b) 0.9 and 1.6
(d) 1.2 and 0.6
[GATE-2017-SET-1l)

\_}1/1.6 and 0.9

(c) 06 and 1.2
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The soil profile above the rock surface for a
25" infinite slope is shown in the figure, where

S, Is the undrained shear strength and v, is

total unit weight. The slip will occur at a depth
o

(b) 9.79 m

(d) 6.53m
[GATE-2013]
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A canal having side slopes 1 : 1 is proposed to be
constructed in a cohesive soil to a depth of 10m

—

below the ground surface. The soil properties are &
=15° ¢, = 12kPa, e = 1.0, G = 2,65

13.

If Taylor's stability number S_is 0.08 and if the
canal flows full, the faclor of safety with respect
lo cohesion against faillure of the canal bank
slopes will be

(a) 3.7  {b71.85

(c) 1.0 (d) None of lhese
[GATE-2003)

If there is a sudden drawdown of water in the

canal and if Taylor's stability number for the

reduced value of ¢, is 0.126, the factor of
safety with respeclt lo cohesion against the
failure of bank will be

(a) 1.85 (b) 1.18
(c) 0.84 P




An infinite slope, wilh a slope
i« made up of a cohesionless
& =30"and ' © 20 kN/m3.

seepage with the water table at the surfa

the unit weight of water is 10 kN/m? the facc? If
' Ors

of safety against failure, without seepage
with seepage will be " "Y€ ang

respectively.




