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Q1 | The results of two UU triaxial tests on a typical silty clay soil are as follows:
Specimen | : 63 = 100kPa; (5| — 0;) = 247kPa '
Specimen 2 : o3 = 150kPa; (o, ~o3) = 335kPa
a. Determine the shear strength parameters. g
b.  Determine the shear stress on the failure plane and indicate theoretical angle of the 6
failure plane
¢.  Determine the maximum shear stress at failure and inclination of the plane on which it 6
acts. What is the available shear strength on this plane?
. Q2 A6m retaining wall with a vertical back face retains a homogeneous saturated soft clay. Unit
weight of the clay is 18.4 KN/m? and undrained shear strength, ¢,, of the clay is 35 kPa.
a. Draw the variation of Rankine’s active pressure on the wall with depth. 5
b. Find the depth up to which a tensile crack can occur. ' 3
¢. Determine the total active force per unit length of the wall before and after tensile | 7
crack occurs. Also find the location of resultant.
d.  What will be the magnitude of active force per unit length if effective shear ;
strength parameters are mobilized. Take ¢ =0, ¢ =27°. >
Q3 | A shallow foundation of size 3m x 3m is to be constructed at a depth of 1.5m below existing
ground level,
Properties of subsoil down to 10m below G.L. are as follows:
Bulk density, y = 18.4kN/m’; Angle of shearing resistance, ¢ = 30% Cohesion, ¢ = 0.0.
Bearing capacity factors : i
[t N, N, N,
10 9.61 269 056
15 1286 445 1.52 13+7

20 17.69 7.44  3.64
25 2513 1272 '8.34
30 3716 2246 1913

35 5775 4144 4541

Assume ground water table at a depth of 2.0m below G.L.

Determine the ultimate and allowable bearing capacity of the foundation using generalized
bearing capacity equation. What will be the increase / decrease in factor of safety if water table
rises to the G.L. and if it goes down to 5.0m below G.L.?

Give detail calculation indicating how the effect of local shear and variation of water table is
considered in the analysis.
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Q4 | A 5m high embankment is to be constructed over a.deep soft clay deposit. Properties of 17+3

embankment and foundation soil are as follows:

Embankment soil : ¢ = 30kpa, ¢ = 15° 1= 19.5kN/m’

Foundation soil : ¢ =35kpa, ¢ =0°, y = 17.5kN/m’

Inclination of the slope : 1.5H:1V. '

Surcharge over the embankment is 20kPa.

Determine the factor of safety of the slope for a typical slip circle passing through the toe of the
embankment using method of slices. Give detail calculation.

Discuss whether there will be any change in factor of safety if tension cracks are developed on
the top of the embankment

Q5 | Write short note on : _
a. Modified proctor compaction test 5x4

Standard penetration test and the related corrections

b.
€. Vane shear test _
d.  Local and punching shear failure




