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        CE6405 SOIL MECHANICS 
Unit I-V 

1. Explain standard proctor compaction test with neat sketches. 
2. Soil is excavated from a borrow pit which has a density of 17.66kN/m3 and water content of 12%. The 

specific gravity of soil particles is 2.7. The soil is compacted so that water content is 18% and dry 
density is 16.2kN/m3. For 1000 cum of soil in fill, estimate 

a. The quantity of soil to be excavated from the pit in cum and 
b. Te amount of water to be added. Also determine the void ratio of the soil in barrow pit 

and fill. 
3. A soil sample has a porosity of 40% . the specific gravity of solids is 2.70. Calculate. 

a. Voids ratio 
b. Dry density 
c. Unit weight if the soil is completely saturated. 

4. A soil has a bulk unit weight of 20.11kN/m3 and water content of 15%. Calculate the water content of 
soil partially dries to a unit weight of 19.42kn/m3 and the voids remain unchanged. 

5. Write down a neat procedure for determine water content and specific gravity of a given soil in the 
laboratory by using a pycnometer. 

6. Index properties test on a 5 kN soil sample resulted following values. Classify the soil based on IS 
classification system. Liquidity limit = 18% and plastic index 4 

7. A wet soil sample of sample of mass 1.9 kg had a volume of 945cm3 after oven drying its mass as 
reduced to 1.7kg. the specific gravity of solids was found to be 2.7 determine. Moisture content, bulk 
density, dry density void ratio, porosity, degree of saturation saturated density and density at 30% 
saturation 

8. What is flow net? Describe the method used to construct the flow net? Discuss in detail the application 
of flow net. 

9. Explain in detail about constant head and falling head permeability test. 
10. Determine the effective stress at 2m,4m,6m,8m and 10m is a soil mass having γs = 21kN/m3. Water 

table is below 2m ground surface. Above water table there is capillary rise upto ground surface. Also 
draw total stress diagram up to 10m 

11. Explain the theory of quick sand conditions. 
12. The water table in a deposit of sand 8m thick is at a depth of 3m below the ground level.Above water 

table, the sand is saturated with capillary water. The bulk density of sand is 19.62 kN/m3. Calculate 
the effective pressure at 1m, 3m, 8m below ground surface. Hence plot the variation of total pressure, 
neutral pressure and effective pressure over the depth of 8m. 

13. What is soil suction? How is it measured? What are the factors that affect soil suction? 
14. In a falling head parameter test, the initial head of 40cm. the head drops by 5cm to be 10 

 
minutes. Calculate the time required to run the test for the final head to be at 20cm. if the sample is 
6cm height and 50cm2 in cross sectional area calculate the coefficient of permeability, take area of 
stand pipe is 0.5 cm2. 

15. Explain Newmark’s influence chart in detail. 
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16. How will you determine pre-consolidation pressure? 
17. How will you determine co-efficient of compression index Cc from odometer 
18. A concentrated point load of 200 kN acts at the ground surface. Find the intensity of vertical pressure 

at a depth of 10 meters below the ground surface and situated on the axis of loading. What will be 
the vertical pressure at the depth of 5m and the radial distance of 2m from the axis of loading? Use 
Boussinesq analysis 

19. Explain with neat sketch the Terzhaghi’s one dimensional consolidation theory and its assumptions 
20. A clay layer 4m thock is subjected to a pressure of 55kN/m2. If the layer has a double drainage and 

under goes 50% consolidation in one year, determine the coefficient of consolidation. Take factor as 
0.196. if the coefficient of permeability is 0.020 m/yr, determine the settlement in one year 

21. Explain with neat sketch Direct shear method of finding shear strength. 
22. A cylindrical specimen of dry and tested in triaxial test. Failure occurred under a cell pressure of 1.2 

kg/cm2 and at a deviator stress of 4.0 kg/cm2. Find 
a. Angle of shearing resistance of the soil. 

b. Normal and shear stress on the failuee plane. 
c. The angle made by plane with the minor principal plane. 

 The maximum shear stress on any planev in the specimen at the instant of failure 
23. Explain Mohr’s-coulomb failure theory. 
24. Explain trial axial compression test to determine the shear strength of soil. 
25. Explain drained behavior of clay with reference to shear strength. 
26. Write down step by step procedure to determine of cohesion of clay soil by conducting unconfined 
compression test. 
27. Derive the equations for Skempton pore pressure parameters 
28. Explain in detail the Bishop’s method of stability analysis of slopes. 
29. Explain in detail about Swedish slip circle method. 
30. Explain in detail about Taylor’s stability number. 
31. Explain friction circle method in detail. 
32. Explain with neat sketch about the different slope protection measures. 
33. A slope is to be constructed at an inclination of 30° with the horizontal. Determine the safe height of 
the slope at the factor of safety of 1.5. The soil has the following C = 15kN/m2, Φ = 22.5°, γ = 20kN/m2, Sn 
= 0.046. 
34. An embankment of 10m height is inclined at 35° to the horizontal. A stability analysis by method of 
slices gave the following forces: total Normal forces = 900kN, total tangential 
forces = 420kN, total neutral force = 200kN. If the length of the failure arc is 23m, find the FOS with 
respect to shear strength. The soil has c = 20kN/m2 and Φ = 15°. 
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