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Instructions: Attempt Q 6 and ANY FOUR from the rest. Assume suitable data if not given 

1. (a) A footing is to be constructed 1.5 m below the ground surface, as shown in the figure below. The 
base ofthe footing is 3.0mx3.0m, and it carries a total load of2 MN, which includes the column load, 
weight of the footing and weight of soil surcharge on the footing. Compute the total expected 
consolidation settlement of the clay layer because of the footing load. How long will it take for 90% of 
the expected consolidation settlement to take place if the coefficient of consolidation of the clay is 
4.96xl0-6 m2/min. [7] 
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(b) What is 'Preconsolidation Pressure'? Describe a method to determine 'Preconsolidation 
Pressure'. [3] 

2. a) In a formation of saturated cohesionless soil (water table at the ground surface), the average 
void ratio is 0.5 for the soil. Calculate the potential shear strength on a horizontal plane at a. 
depth of 5.0 m below the surface. Given: Specific gravity of soil's solid 2.7, and angle of 
internal friction 30°. [3] 
b) A sample of dry, cohesionless soil whose angle of internal friction is 37° is subjected to a tri-axial 
loading in a test. If the confining pressure is 1 00 kPa, at what values of deviator stress and major 
principal stress will the test specimen fail? [ 4] 
(c) A C-U triaxial compression test was performed on a saturated sand on a cell pressure of lOOkPa .. 
The ultimate deviator stress was 350 kPa and the pore pressure at the peak stress was (-)40 kPa. 
Estimate the total and effective stress shear strength parameters. [3] 

3. a) Explain active earth pressure, passive earth pressure and earth pressure at rest condition with the help 
a neat sketches. [3] 
(b) A retaining wall with smooth vertical back is 8.0 m high and retains cohesionless soil backfill. 
Location of water table is at a depth of 3.0 m from the top of the wall. Calculate the total active thrust 
on the wall if the horizontal backfill carries a uniform surcharge load of 30 kN/m2

• Also calculate the 
line of action of the lateral force from the base of the wall. [7] 

4. a) Derive the expression for the factor of safety of an infinite slope of cohesionless soil with seepage 
parallel to the sloping surface. [5] 



b) An embankment has a slope of 1 vertical to 1 horizontal. The properties of soil are: c = 300 kPa, cp 
=10·, y = 20.1 kN/m3 and H (height of slope)= 10.0 m. Determine the Factor of Safety against failure 
of the slope using the Taylor's stability Chart (given below) method. 

[5] 

5. (a) An excavation is to be performed in a stratum of clay 9 m thick underlain by a bed of sand. 
From a trial borehole it was observed that the ground water level was 3 m below the ground 
surface. Find the depth to which the excavation can safely be carried out without the bottom 
becoming unstable under uplift pressure of ground water. The specific gravity of clay particles 
is 2.70 and the void ratio is 0.70. 

If the excavation is to. be safely carried to a depth of 7.0 m, how much should the water table 
'be lowered in the vicinity of the trench? [3+2] 

(b) The thickness of a saturated specimen of clay soil under a consolidation pressure of 100 
kN/m2 is 22.12 mm and its water content is 14%. On increase ofthe consolidation pressure to 
200 kN/m2

, the specimen thickness decreased by 1.28 mm. Determine the coefficient of 
volume compressibility and compression index for the soil. Specific gravity of soil's solid is 
2.70. [5] 

6. a) A soil deposit has a void ratio of 0.9. Its void ratio is reduced to 0.6 by compaction. 
Determine the percent reduction of volume by this compaction. [2] 

b) A soil sample has the maximum void ratio, emax = 0.95, minimum void ratio, emin = 0.38, 
relative density, Dr = 47% and specific gravity of solids, G5 = 2.65. Determine the dry and 
saturated unit weights of the soil sample. [2] 

c) A 4 m high smooth vertical wall retains dry cohesionless soil (y= 17 kN/m3 and cp = 30°) 
with horizontal surface. What is the approximate thrust on the wall if the wall is prevented 
from yielding? [2] 

d) Explain critical hydraulic gradient and quick sand condition. [2] 

e) The time to reach 60% consolidation is 30 seconds for a sample of 10 mm thick, tested in 
laboratory in double drainage condition. Determine the number of years will require by a 
corresponding layer of 10 m thick and drained in one side only to reach the same degree of 
consolidation. [2] 


