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Knowledge 

Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 

K2 - Understanding K4 – Analysing K6 – Creating 

 

Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

No Question KL 

1. Draw the phase diagram for completely dry and fully saturated soil mass. K1 

2. Find the moisture content required to have 100℅ saturation of soil if G=2.7 and 

e=0.4715 

K2 

3. What is meant by effective stress and neutral stress? K1 

4. What is meant by capillary rise in soil and how it affects the stress level in soils? K1 

5. Differentiate seepage velocity from discharge velocity. K4 

6. State Darcy’s Law. K1 

7. Write any four advantages of direct shear test. K1 

8. List different types of triaxial compression tests based on drainage conditions. K1 

9. What is stability number? What are the uses of stability charts? K1 

10. Write down the expression for Factor of safety of an infinite slope in case of 

cohesionless soils. 

K1 

Part B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No               Question Marks KL 

11. (a) i. A cubic meter of soil in its natural state weighs 17.75 kN. After 

being dried it weighs 15.08 kN. The specific gravity of soil is 2.7. 

Determine the degree of saturation, void ratio, porosity and water 

content of the soil sample. 

8 K5 

ii. Write down a neat procedure for determining the specific gravity of 

a soil in the laboratory. 

8 K2 

OR 

 (b) i. In a compaction test on a soil, the mass of wet soil when compacted 

in the mould was 20N. The water content of soil was 16%. If the 

volume of the mould was 0.945 liters. Determine the dry density, 

void ratio, degree of saturation and percentage of air voids. Take 

G=2.68 

8 K3 

ii. What is zero air void line? Draw a compaction curve and show the 

zero air void line. 

8 K2 

 

12. (a) i. A clay layer 4 m thick rests beneath a deposit of submerged sand 8 

m thick. The top of the sand is located 3 m below the surface of a 

lake. The saturated unit weight of sand is 19.62 kN/m3 and of clay is 

18.36 kN/m3 .Compute the effective vertical pressure at mid height 

8 K3 



of clay layer. 

ii. Explain the procedure involved in constant head permeability test 

with a neat sketch. 

8 K2 

OR 

 (b) i. In a falling head permeameter test the initial head is 40 cm. The 

head drops by 5 cm in 10 minutes. Calculate the time required to run 

the test for the final head to be at 20 cm if the sample is 6 cm height 

and 50 cm2 in cross sectional area. Calculate the coefficient of 

permeability, take the area of stand pipe is 0.5 cm2 

8 K3 

ii. Enumerate various uses of flow net. 8 K2 

 

13. (a) i. 

 

A concentrated load 10 kN acts on the surface of a soil mass. Using 

Boussinesq analysis find the vertical stress at point (a) 3m below the 

surface on the axis of loading and (b) at radial distance of 2m from 

the axis of loading but at same depth of 3m 

8 K3 

ii. Discuss Terzaghi’s theory of one dimensional consolidation, stating 

the various assumptions and their validity. 

8 K2 

OR 

 (b) i. Describe the detail procedure of determination of vertical effective 

stress by using Newmark chart method with neat sketches and 

equations. 

8 K2 

ii. A clay layer 4 m thick is subjected to a pressure of 55 kN/mm2. If 

the layer has a double drainage and undergoes 50 percent 

consolidation in one year. Determine the coefficient of 

consolidation, take time factor as 1.196 if the coefficient of 

permeability is 0.020 m/yr. Determine the settlement in one year. 

8 K3 

 

14. (a) i. Explain stress-strain and volume change characteristics of 

cohesionless soils during shear. 

6 K2 

ii. A direct shear test was performed on a 60 X 60 mm sample of dry 

sand. The normal load was 360 N. The failure occurred at a shear 

load of 180 N. Plot the Mohr strength envelope and determine ɸ. 

Assume c = 0. Also determine principle stresses at failure. 

10 K5 

OR 

 (b) i. Explain the laboratory vane shear test with a sketch. 8 K2 

ii. A cylindrical specimen of a saturated soil fails under an axial stress 

of 150 kN/mm2 in an unconfined compression test. The failure plane 

makes an angle of 520 with the horizontal. Calculate the cohesion 

and angle of internal friction of soil. 

8 K3 

 

15. (a) i. Explain the Swedish slip circle method in detail. 10 K2 

ii. Explain Taylor’s stability number and its applicability. 6 K2 

OR 

 (b) i. Explain the friction circle method in detail. 8 K2 

ii. Explain any four methods of slope protection. 8 K2 
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