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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Fourth Semester 
CE16404 – SOIL MECHANICS 

(Civil Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. What are the factors affecting compaction? 1 R 
2. Define Liquid limit. 1 U 
3. What is meant by total stress and effective stress? 2 R 
4. What are the various field and laboratory test for determining permeability? 2 R 
5. State any four assumptions of Boussinesq’s analysis of stress distribution. 3 R 
6. Define over consolidated soil and normal consolidated soil. 3 R 
7. Differentiate consolidation and compaction. 4 U 
8. Write down the mohr coloumbs failure envelope equation. 4 R 
9. Define Stability number. 5 R 
10. What is tension crack? 5 U 

   
PART B - (5 X16 = 80 Marks) 

11. (a) In a field density test, the volume and wet weight of soil obtained are 
785 cm3 and 15.80 N respectively. If the water content is found to be 
36%, determine the wet and dry unit weights of the soil. If the 
specific gravity of the soil grains is 2.6, compute the void ratio, 
porosity, degree of saturation and air content. If the soil gets fully 
saturated without change in void ratio, determine its water content. 

(16) 1 AP 

(OR) 
 (b) Explain modified proctor compaction procedure and explain the 

relationship between dry density and moisture content with neat 
sketch. 

(16) 1 AP 
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12. (a) Calculate the effective stress at 2m, 4m, 6m, 8m and 10m is a soil 

mass having saturated unit weight =21 KN/m3 and dry unit 
weight=17 KN/m3. Water table is 2m below ground surface. Above 
water table there is capillary rise up to ground surface. Draw total 
stress diagram up to 10.00 m. If the water table rises to ground 
determine the effective stress at 2m, 4m, 6m, 8m and 10m. 

(16) 2 AP 

(OR) 
 (b) (i) The falling head permeability test was conducted on a soil 

sample of 4 cm diameter and 18 cm length. The head fell from 
1.0m to 0.40m in 20 minutes. If the cross-sectional area of the 
stand pipe was 1cm2, determine the coefficient of permeability. 

(8) 2 AP 

  (ii) Compute the total, effective and pore pressure at a depth of 20m 
below the bottom of a lake 6 m deep. The bottom of lake 
consists of soft clay with a thickness of more than 20m. The 
average water content of the clay is 35% and specific gravity 
of the soil may be assumed to be 2.65. 

(8) 2 AP 

 
13. (a) (i) A concentrated load of 1000 kN acts vertically at the ground 

surface. 
Determine the vertical stress at a point which is at 
(i) a depth of 2.5 m and a horizontal distance of 4 m 
(ii) at a depth of 5 m and a radial distance of 2.5 m 

(8) 3 AP 

  (ii) List the assumptions and limitations of one dimensional 
consolidation theory. 

(8) 3 AP 

(OR) 
 (b) (i) 20 mm thick undisturbed sample of saturated clay is tested in 

laboratory with drainage allowed through top and bottom. 
Sample reaches 50% consolidation in 35 minutes. If clay layer 
from which sample was obtained is 3 m thick and is free to 
drain through top and bottom surfaces, calculate the time 
required for same degree of consolidation in the field. What is 
the time required if the drainage in the field is only through the 
top? 

(8) 3 AN 
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  (ii) There is a layer of soft clay 4 m thick under a newly constructed 
building. The overburden pressure over the center of the clay 
layer is 300 kN/m2. Compute the settlement if there is an 
increase in pressure due to construction of 100 kN/m2. Take Cc 
= 0.5, G= 2.7. The water content of the deposit was found to be 
50% 

(8) 3 AN 

 
14. (a) A Cylindrical specimen of dry sand was tested in a triaxial test. 

Failure occurred under a cell pressure of 1.2 kg/cm2 and at a deviator 
stress of 4.0 kg/cm2. Find 
(i) Angle of shearing resistance of the soil. 
(ii) Normal and shear stresses on the failure plane. 
(iii) The angle made by the plane with the minor principal plane. 
(iv) The maximum shear stress on any plane in the specimen at the 
instant of failure. 

(16) 4 AP 

(OR) 
 (b) Explain Unconfined compression test and field vane shear test in 

detail with advantages and disadvantages. 
(16) 4 AP 

 
15. (a) An infinitely long slope having an inclination of 26o in an area 

underlined by firm cohesive soil (G = 2.72 and e = 0.50). There is a 
thin , weak layer of soil 6m below and parallel to the slope surface   
C = 25 kN/m2, Ø’=16o. Compute the FOS when the slope is dry. If 
the ground water flow could occur parallel to the slope on ground 
surface, what FOS would result- Solve. 

(16) 5 AP 

(OR) 
 (b) How do you determine Factor of safety of a slope using Swedish slip 

circle method?  
(16) 5 AP 

 
      


