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Assignment 1 

CVG 3106 Winter-2017 
SOIL MECHANICS II 

(Due: 25 January, 2017 by 17:00) 

Q1. For the soil profile shown in Figure 1 below: 

a). calculate and plot the distribution of total stress, effective stress, and porewater 
pressure with depth. Neglect capillary action. 

Calculate and plot the distributions of vertical effective and total stresses and porewater 
pressure with depth if the groundwater were: 

b). to rise to the surface; 

c). to rise 2 m above the surface; 

d). to rapidly decrease from 2 m above the surface to 1 m below its present level (as 
shown in Figure 1 ). 

Figure 1 
Solution: 
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Q2. An oedometer test on a saturated clay soil gave the following results: Cc= 0.2 and 
Cs= 0.04. The in-situ vertical effective stress in the field is 130 kPa. A building 
foundation will increase the vertical stress in the center of the clay by J)O kPa. The 
thickness of the clay layer is 2 m and its water content is 28%. Calculate the primary 
consolidation settlement of the clay layer in the field if: 

a). OCR= 4.5; 

b). OCR= 1.5. 

Solution: 
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Q3. A sample of saturated clay, taken from a depth of 5 m, was tested in a conventional 
oedometer. The table below gives the vertical effective stress and the corresponding 
void ratio recorded during the test. 

a). Plot a graph of void ratio versus log ’ (Compression curve). 

b). Determine Cc and Cs.  Hint: Use the rebound portion of the Compression curve to 
determine Cs. 

c). Determine the preconsolidation pressure, ’c using Casagrande’s method. 

Solution: 
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Q4. A laboratory consolidation test on a 20-mm-thick sample of soil shows that 90% 
consolidation occurs in 30 minutes. Plot a degree of consolidation (U%) on the ordinate 
vs time (years) on the abscissa curve for a 10-m layer of this clay in the field for the 
drainage condition of: 

a). single drainage;  

b). double drainage. 

Solution: 
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Q5. The failure stresses and excess porewater pressures for three samples of a loose sand 
in CU tests are given below. 

a). Plot Mohr’s circles of effective stress at failure from these data for the three samples 
(same plot). 

b). Determine the effective friction angle (’) for the sand.  

c). If the sand were to be subjected to a vertical effective stress of 300 kPa, what 
magnitude of horizontal effective stress would cause failure? 

d). Determine the inclination of: (1) the failure plane, and (2) the plane of maximum 
shear stress to the horizontal. 

e). Determine the magnitude of the failure stresses for Sample 1. 

f). Is the failure shear stress the maximum shear stress? Explain why or why not. 

Solution: 

a). 
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