
CVG 3109: SOIL MECHANICS 1 – ASSIGNMENT # 4 (Fall 2017) 

CONSOLIDATION 

Solution: 
Q1.  

a. Plot the e – log σ’ curve 

 

b. Using Casagrande’s method, the preconsolidation pressure 2/84' mkNc =σ  

c. the compression index Cc 
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The average initial effective pressure in the clay: 
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Q3. 

a. The coefficient of volume compressibility 
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b.   
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c. The effective pressure σ’ corresponding to e = 0.7: 
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Q4.   

a.  
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b.  
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Q5.  
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Q6.  

a.  

Use Equation H
e
ee
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According to test results, we can plot the e – log σ’ curve as below. 

  

The clay will be divided into four sublayers, hence H = 2000 mm. Appropriate 

values of e are obtained from e – log σ’ curve. 

Settlement 

Layer σ’ 0 (kN/m2) σ’ 1 (kN/m2) e0 e1 e0 – e1 sc (mm) 

1 45.95 129.95 1.236 1.123 0.113 101.1 

2 64.33 148.33 1.200 1.108 0.092 83.6 

3 82.71 166.71 1.172 1.095 0.077 70.9 

4 101.09 185.09 1.150 1.083 0.067 62.3 

Sample: 
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Layer 3 
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Settlement: 9.317=∑ cs mm 

b.  

Heave 

Layer σ’ 0 (kN/m2) σ’ 1 (kN/m2) e0 e1 e0 – e1 sc (mm) 

1 129.95 45.95 1.123 1.136 -0.013 -12.2 

2 148.33 64.33 1.108 1.119 -0.011 -10.4 

3 166.71 82.71 1.095 1.104 -0.009 -8.6 

4 185.09 101.09 1.083 1.091 -0.008 -7.7 

Settlement: 0.39=∑ cs mm 

 

Q7. (NOT FOR FINAL EXAM) 

a.  

The layer is open, 
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2/84 mkNui =∆= σ  

The excess pore water pressure is given by: 
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In this case, z = d: 
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Q8.   

a.  

Since the degree of consolidation is U = 50%, we know that Tv = 0.197. 

The layer is open, 
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b.  

1 year is: t = 365 days = 525600 min, so, 
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From Tv = 0.063, it is known that U = 28%, 

Then, the settlement at this time is, 
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c.  

Only the sand layer above the clay layer is pervious, then d = 1000 cm, 

Then, 
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