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Bottom layer 

1
25

ln
213.5
82

0.038 

 
Deformation, u= Σ d  ε 
Total deformation = Σ (1  
0.040 0.039 0.038 0.117 m 

1d Primary and creep strains: log ln  

 

Additional strains are:	 log ln  

 
Top layer 

1
100

log
7300
1

ln
78

209.5
0.38 

 
Middle layer 

1
100

log
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211.5
0.038 

 
Bottom layer 

1
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log
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1
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82
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0.037 

 
Deformation, u= Σ d  ε 
0.038 0.038 0.037 0.112 m 

 
Total deformation = 0.117 + 0.112 = 0.229 m 
 
 

0.229 m 
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Question 
No. 

Workings Answer 

2a ∆ ∆ ∆ ∆
Initially: ∆ ∆ 0, therefore ∆ ∆  

50 0 150 0  
85 0 250 0  
120 0 350 0  

Use any of the above eq to determine B=0.33 to 0.34 
 
Use any of the tests to determine A for the second part: 

47 0 0.33 0 410 0  
70 0 0.34 0 597 0  
90 0 0.34 0 780 0  

Using the above A = -0.34 
 
 

B=0.33 to 
0.34 
 
A = -0.34 

2b Two options: i) draw Mohr’s circle or ii) use the expression: 

45 ′
2 2 45 ′

2  

 
Using any two of the tests, e.g. 1 and 3 
σ1 (kPa) σ3 (kPa) 
150 + -47 + 410 = 607 150 + -47 = 197 
350 + -90 + 780 = 1220 350 + -90 = 440 

 
Therefore 25.6°, 35 kPa 

 
 

25.6°, 
35 kPa 

2c Various options.  Easiest is: 
(σ1 – σ3)/2 = (1220 – 440) / 2 = 390 kPa 
 
Orientation from Mohr’s circle is 45° from both σ1 and σ3 and 

therefore 45° from horizontal and virtical 
 
 

390 kPa 
 
45° from 
horizontal 

2d Dilates. Negative pore pressure mean soil skeleton is expanding 
causing negative pore pressures. 

Dilates. 
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Question 
No. 

Workings Answer 

3a Use the Brinch Hansen method. 
1
2

 

 
No inclination, long structure (i and s factors are likely to be 1 or 
very close): 

1
2

 

Calculate N factors: 
1 	
1 	

exp 	 	 6.4 

1 	 14.8 

2 1 	 3.93 

Overburden 
′ 5.5 

Total allowable, pc: 
257.7 	21.6  

Applied load, pa: 
350

 

FOS: 

2 

Solve for B: 
257.7 21.6 2 350 

2.28  

 
 
 
B = 2.28 m  
 

3b Against use the Brinch Hansen method. 
 
Calculate N factors: 

1 	
1 	

exp 	 	 18.4 

1 	 30.1 

2 1 	 20.1 

Overburden 
′ 16.5 

Total allowable, pc: 
1358.5 	110.5  

 
Applied load, pa: 

350
 

 
FOS: 

 
 
B = 0.495 
m 
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2 

Solve for B: 
1358.5 110.5 2 350 

0.495  
3c Use the Brinch Hansen method. 

 
For undrained loading, only cu is used. 
 

 
5.14 

Calculate  and  recognising that they coincide with vertical and 
horizontal stresses: 

1.5 11 16.5	  
1 sin ′ 0.5 

8.25	  
Undrained shear strength: 

tan  
40	  

Bearing capacity: 
40 5.14 204.4	  

Load: 
350 350

0.495
707.1  

FOS = 204.4 / 707.1 = 0.29 

 
 
FoS = 0.29 
 

3d In this case need the inclination factors are needed and again no 
shape factors. 

1
2

 

1.5 

Therefore pc is required to be: 

1.5
350
0.495

1060.6	  

Express bearing capacity in terms of ic  (  and ): 
1
2

 

 
1060.6 1054.9 303.6 54.7  

0.8 
Horizontal stress, t: 

1
	 	

 

0.8 1
35 350

0.495 	 	30°
 

Solving for t: 
88.6	  

 
	 88.6 0.495 43.8 /  

 
43.8 /  
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