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B.E. Degree Examination, December 2020 
Fourth Semester 

CE16404 – Soil Mechanics 
(Regulation 2016) 

Time: Three hours                                                                                     Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Which of the following is in correct order? 

a) LL<PL<SL 
b) PL<LL<SL 
c) SL<PL<LL 
d) None of the above 

2. Effective Co-efficient of permeability can be found as 
a) Kh / Kv 
b) Kh * Kv 
c) ( Kh * Kv)1/2 
d) None of the above 

3. In consolidation, Cc indicate_______ 
a) Coefficient of Consolidation 
b) Coefficient of Curvature 
c) Compression Index 
d) None of the Above 

4. Fully Saturated Clay have a shear strength parameter as 
a) C=0, Ø≠0 
b) C≠0, Ø≠0 
c) C≠0, Ø=0 
d) None of the above 

5. If soil has porosity of 0.4, water content of 30%, degree of saturation of 40%, determine 
specific gravity of soil solids. 

6. The uniform soil layer have dry and saturated unit weight of 17kN/m3 and 19 kN/m3, 
determine the effective stress at 3m depth from the ground surface when the water table 
is 1m below the ground surface. 

7. What are the disadvantages of direct shear test? 
8. What are the different types of slope failure? 

PART B - (4 X16 = 64 marks) 
09. (a) A natural soil sample has a bulk density of 19.5 kN/m3 with 6.5% water 

content. Calculate the amount of water required to be added to 1 cu.m of soil 
(16) 
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to raise the water content of 15% while the void ratio remains constant. 
What is then the degree of saturation? Take Gs = 2.67. 

(OR) 
 (b) (i) The total unit weight of the glacial outwash soil is 16 kN/m3. The 

specific gravity of soil particles of the soil is 2.67. The water content of 
the soil is 17%. Determine the dry unit weight, void ratio, porosity and 
the degree of saturation. 

(8) 

  (ii) Discuss various methods of field compaction with neat sketch. (8) 
 
10. (a) (i) A horizontal stratified soil deposit consists of three layers each uniform 

in itself. The permeability of these layers is 8x10-4 cm/sec, 52x10-4 
cm/sec and 6x10-4 cm/sec and their thickness are 7m, 3m and 10m 
respectively. Find the effective average permeability of the deposit in 
the horizontal and vertical directions. 

(8) 

  (ii) Define flow net. Narrate the properties and uses of flow net. (8) 
(OR) 

 (b) A constant head permeability test was carried out on a sandy soil sample 160 
mm in length and 6000 mm2 in cross sectional area. Porosity n = 40%. 
Under a constant head of 300 mm, a discharge was found to be 45x103 mm3 
in 18 seconds. Calculate the coefficient of permeability. Also, evaluate the 
discharge velocity and seepage velocity during the test. Estimate the 
permeability of the sandy soil for a porosity of n=30%. 

(16) 

 
11. (a) The table gives the data at failure obtained from consolidated undrained tri-

axial tests on three identical cylindrical specimens of saturated clay. 
Description Sample No. 

1 2 3 
All round cell pressure (kN/m3) 150 300 400 
Deviator stress at Failure (kN/m3) 192 341 464 
Pore water pressure (kN/m3) 80 154 182 

Determine the cohesion and angle of shearing resistance for the soil in terms 
of 

A) Total stresses and 
B) Effective Stresses 

(16) 



Q. Code: 230381 

3  

 
                              

(OR) 
 (b) Following are the results of a shear box test on a soil 

 
Normal Stress, kPa 25 75 150 250 
Shear Stress at Failure, kPa 60 80 105 145 

Determine the shear strength parameters. If a specimen of the same soil is 
tested in a triaxial apparatus, find the deviator stress at which the sample will 
fail under a cell pressure of 100 kPa. 

(16) 

 
12. (a) Explain the friction circle method of analyzing the stability of slopes with 

neat sketch. 
(16) 

(OR) 
 (b) What are the different types of slope failures? Discuss the various methods 

for improving the stability of slopes with neat sketch. 
(16) 


