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Assume suitable data if not mentioned 
1. (a) In connection with triaxial testing, what is (i) deviator stress (ii) confining stress, (iii) 

total axial stress and (iv) the relationship between total axial stress and confining stress? 
A consolidated drained triaxial test was conducted on a normally consolidated clay. The 
results are as follows: 
a3 = 276 kN/m2

, (~ad)r=276 kN/m2 

Determine (i) the angle of internal friction, <1> (ii) the angle, e that the failure plane makes 
with the major principal plane, and (iii) Normal and shear stress on the failure plane. 

[2+4] 
b) A soil has a compression index, Cc, of 0.28. The void ratio was 1.02 at a stress 120 
kN/m2

• Calculate (i) the void ratio if the stress is increased to 180 kN/m2 and (ii) the total 
settlement of the clay stratum of 6 m thickness. [4] 

2. a) Draw the total stress, neutral stress (water pressure) and effective stress diagram up to 
a depth of 10.0 m from the ground surface for the case shown in Fig Q.2(a). If the soil 
above water table gets saturated due to capillarity up to a depth of 1.5 m, draw the 
effective stress diagram up to 10.0 m depth from the ground surface. [6] 
b) A compressible clay layer is expected to have a total settlement of 150 mm under a 
given loading. It settles by 30 mm in two months after the application of load increment. 
How many months will be required to settle 75 mm? How much will it settle in 18 
months? (Assume double drainage in the clay layer) [4] 

3. A retaining wall with smooth vertical back is 7.0 m high and retains a two-layered soil backfill 
with the following properties: 
0 to 3.0 m depth (from the ground surface): c' = 10.0 kN/m2

, q) = 10°, and 'Y = 18.0 kN/m3 

3 to 7.0 m depth (from the ground surface): c' = 0.0, q>. = 30° and 'Ysat = 22.0 kN/m3 

Location of water table is at 3.0 m from the ground surface . 
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. 
[10] 

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

b) The cross section of one of the sides of a canal is shown in the Fig Q.4(b). The soil properties 
are: saturated unit weight, 'Ysat = 20 kN/m3

, c = 25 kN/ m2 and 0 = 0°. I;ind the factor of safety for 
the conditions (i) when the canal runs full with the water level at the top of the slope, and (ii) 
when the canal becomes empty rapidly. [6] 

5. a) What are the differences between consolidation and compaction? Discuss the effects 
of water content, compactive effort and soil type on soil compaction. [3] 

b) A system of isolated footings for a building block is shown in Fig Q.5(b). The size of 
each footing is 1.8 m x 1.8 m and each footing exerts a pressure of 287 kPa on the 
underlying soil. Determine the vertical pressure at a depth of 3 m below the center of 
footing 1, 2, and 5 as shown in the figure. The pressure exerted by each footing can be 
assumed as a single equivalent load acting through its center. [7] 

6. a) What are the limiting values of void ratio and porosity of soils? 

b) The minimum and maximum void ratios of a granular soil are, respectively, 0.5 and 0.9. Void 
ratio at a site for the same soil is 0. 7. Determine the relative density of the site soil. 



c) Void ratio of the soil at a site is 0.7. Determine the critical hydraulic gradient of the soil. 
Assume specific gravity of the soil as 2.7. 

d) According to IS classification, what is the maximum and minimum size of clay particles? 

e) What is the maximum unsupported depth of vertical cut in a natural soil deposit with c = 

20 kN/m2
, q> = 20° and'y = 17 kN/m3? -

f) Define the sensitivity of a soil. 

g) Explain active earth pressure, passive earth pressure and earth pressl.lre at rest. 

h) A sample of soil has the cohesive strength of 80 kN/m2 and the angle of shering resistance of 
10·. Determine the shearing strength of the soil sample when the normal stress is 100 kN/m2

• 

i) If the time required for 50% consolidation of a remoulded sample of clay with single 
drainage is t, what will be the time required to consolidate the same sample of clay with 
same degree of consolidation but with double drainage? 

j) What is the intensity of vertical pressure in kN/m2 directly below a concentrated load of 
3/21t kN, and at a depth of3/21t meter? 

6 m Gravel and sand w = 10%, e = 0.7 
G.= 2.65 

-....---------~~'----- 10m 

1m e=0.7andG.=2.65 

7m Clay, e = 1.5, G.= 2.72 
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