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Question 
No. 

Workings Answer 

1a 
 
 
 
 
 
 

 
Calculate N factors: 

1 	
1 	

exp 	 	

1 	25
1 	25

exp 	 	25 10.66 

1 	 20.72 

2 1 	 9.011 

 
 

 
 
 

20.72 
10.66 

9.011 

 

1b 
 
 
 
 
 
 
 
 

Use the Brinch Hansen method. 
 

1
2

 

No inclination: 
1
2

 

Calculate shape factors: 

1 0.2 1.12 

1 	 1.25 

1 0.3 0.82 

Overburden, q: 
20.5 2 41	  
41 10 31	  

 
Total allowable, pc: 

5 20.72 1.12 31 10.66 1.25
1
2

10.5 3 9.01 0.82 

646.8	  
Applied load, p: 
Weight of concrete 5 3 1 25 375	  
Weight of soil 5 3 1 20.5 307.5	  
Applied load = 2000 kN 
Total = 375 + 307.5 + 2000 = 2682.5 kN 
Total / area = 2682.5 / 15 = 178.8 kPa 
 
FoS = 646.8/178.8 = 3.62 
 
 
 

 
 
 
FoS = 3.62 
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1c 
 
 
 
 
 
 
 
 

Use the Brinch Hansen method. 
 

1
2

 

In this case need the inclinations factors: 
Horizontal stress, t: 

600
15

40	  

 

1
	 	

0.55 

(p = 2000/15 + 25x1 + 20.5x1 = 179 kPa) 
 

0.30 
0.16 

 
1
2

 

217.0	  
 
FoS = 217.0/178.8 = 1.2 
 

 
 
 
FoS = 1.2 
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Question 
No. 

Workings Answer 

2a 
 
 
 
 
 
 

Full active and passive forces at failure. 
 
Use equations for lateral earth coefficients. 
 

1
1

2.46 

1
1

0.405 

Active forces: 

	 ′ 0.5 0.405 18.5 6.5 158	   

 

Passive forces: 

From upper triangle (road), ′ 0.5 2.46 20 0.5 6.2   

From lower rect, 2.46 20 0.5 1.0 24.6   

From lower triangle, ′ 0.5 2.46 18.5 1 22.8   

Sum of forces = 105.0 kN 
 

 
 
 
 
Marks for all 
individual or 
summed 
forces 

2b 
 
 
 
 
 
 

 
Weight of concrete: 1.75 6.5 25 284  per 
metre 
 
Resistance to sliding: 	 118	  
 
FoS = 118 / 105 = 1.12 

FoS = 1.12 

2c 
 
 
 
 
 
 
 
 

Include the effects of water by using effective stresses and then 
adding on forces due to water. 
Active forces: 

	 ′ 0.5 0.405 18.5 10 6.5 73	   

1
2

′ 0.5 1 10 6.5 211	  

Passive forces: 

From upper triangle (road), ′ 0.5 2.46 10 0.5 3.1   

From lower rect, 2.46 10 0.5 1.0 12.3   

From lower triangle, ′ 0.5 2.46 8.5 1 10.5   

1
2

′ 0.5 1 10 1.5 11.25	  

Sum of forces = 247.0 kN 
 
FoS = 118 / 247 = 0.48 (fails) 

FoS = 0.48 
(fails) 
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We need to resolve to the horizontal direction: 
 

	  
847	 	 80 30 796	  

8014	 	 80 20 6940	  
 
 

3c 
 
 
 
 
 
 
 
 
 
 

 
Balance of forces (per m) 7500 – 6940 + 796 = 1356 kN 
 
Resistance from the ground must equal: 1356*2 = 2712 kN 
 
Resistance from sliding = W tan δ 
 
Therefore, W = 2712 / tan 20 = 7451 kN 
 
Volume = 7451 / 25 = 298 m3 

 

Test of approx. width is 298 / 20 = 15 m (seems rather high, so 
could increase depth or foundation width) 
 

 
 
298m3 
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