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Question 1 (30 Marks)  
 
A soil fill ( = 1.6 Mg/m3) is deposited on an overconsolidated clay ground (OCR = 1.5). Find 
the shear strength of the soil at the base of the fill (i.e. point A in Figure 1) just after the height 
of fill has been raised from 3 m to 6 m (i.e. from Layer 1 to Layer 2 in Figure 1). The 
consolidated-drained test results on two identical specimens collected from the clay ground 
are shown in Table 1.   
 
Assumption and information: 
 

a) The pore-water pressure after the construction of the Layer 1 has been completely 
dissipated.  

b) Dissipation of pore pressure during the construction of Layer 2 is negligible. 
c) The lateral pressure at any point is one half of the vertical pressure. 
d) Gs = 2.72, e = 0.72, and w = 26% for the clay ground just before the construction of 

Layer 2.   
e) Use Figure 2(a) and (b) (see page 3) to estimate the pore pressure parameters A and 

B, respectively. 
 

f)  
 
 
 
 
 
 
 
 
 

Overconsolidated clay
(Gs = 2.72, e = 0.72, w = 26%)

Layer 1

Layer 2 3m

3m

A

 
Figure 1 

 
Table 1. Major and minor principal stresses at failure 
 3 (kPa) 1 (kPa) 
Test 1 82.8 329.2 
Test 2 165.6 558.6 
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2
1 3 tan 45 2 tan 45

2 2
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Subtracting Equation (a) from Equation (b); 
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From Equation (a); 
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From Figure 2, Af = 0.55 (OCR = 1.5) and B = 0.98 

 
 
3 1 3

0.98 23.5 0.55 23.5 35.7
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Question 2 (20 Marks)  

What is the key information that can be derived from different tests listed in Figure 3.  
 

 
Figure 3 

 
Test Key information 

Geophysical  

Sampling  

Penetrometer  

Plate load  

Pressuremeter  

Piezometer  
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Question 3 (50 Marks)  

For the continuous (i.e. strip) foundation (B = 1.5m) given in Figure 4 
 

a) Calculate allowable bearing capacity (FS = 3) using Terzaghi Bearing Capacity 
Equation. The ground water table is at a depth of 1m below the ground surface. (15 
Marks)  
 

b) Repeat Q3.(a) for a square foundation (i.e. B × L = 1.5m × 1.5m) using Terzaghi 
Bearing Capacity Equation. The level of ground water table has dropped to 2m below 
the ground surface in connection with the active use of the groundwater. (assume that 
e and w above ground water table are the same as Q3.(a)) (15 Marks)  
 

c) Repeat Q3.(b) for a load inclined at an angle of 15° to the vertical using General 
Bearing Capacity Equation. (20 Marks) 

 
(D sees pages 6 - 9 for i) Terzaghi bearing capacity equation, ii) General bearing capacity 
equation, and iii) Bearing capacity factors)  
 

( )

1
S

w

G SeW

V e
 
 


,  sSe wG  

B

Ground water
table

 '= 25

c' = 25 kPa

Df = 1.5 m

Gs = 2.72
e = 0.72
w = 12%

 
Figure 4 
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Q3(a) 

Local shear failure ( 25   ) 
1 2

3tan ( tan 25 ) 17.27       

14.8, 5.6, 2.25c qN N N      for 17.27     

unit weight of soil above ground water table 

 32.72 2.72 0.12
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s
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   

 
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 

   

 
2 1
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388( )
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kPa

     

             

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Q3(b) 

3
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[ ( )]

1
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     
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Q3(c) 

20.72, 10.66, 10.88c qN N N    for 25     
1
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0.5 12.3 1.5 10.88 0.6 1 0.16
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          
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CVG 3106 – February 2011 Midterm Examination Page 10 of 13 

Terzaghi’s ultimate bearing capacity theory

 General shear failure

 Continuous or strip footing

 Square footing

 Circular footing

1
2u c qq c N qN B N  

1.3 0.4u c qq c N qN B N  

1.3 0.3u c qq c N qN B N  

 Local shear failure

 Continuous or strip footing

 Square footing

 Circular footing

2 1
3 2u c qq c N qN B N     

0.867 0.4u c qq c N qN B N     

0.867 0.3u c qq c N qN B N     
 

  

 

Effect of groundwater table on the bearing capacity

 Case I (0 ≤ D1 ≤ Df)

 Case II (0 ≤ d ≤ B)

 b

d

B
      

 Case III (B ≤ d): no effect

 

 

 

 

 

, , ( )c qN N N f 
1 2

3, , ( ), tan ( tan )c qN N N f         
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Table 2. Bearing capacity factors for Terzaghi bearing capacity equation. 
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 Shape factor (De Beer, 1970)

1
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1 0.4
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     
 
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 

 Depth factor (Hansen, 1970)

 2

/ 1

1 0.4

1 2 tan 1 sin
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 
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   
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 
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f
cd

f
qd

d

for D B

D
F

B

D
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 







 
   

 
 

     
 



 Inclination factor (Meyerhof, 
1963; Hanna and Meyerhof, 
1981) 2

2

1
90

1

ci qi

i

F F

F






     

 
   

General bearing capacity equation
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Table 3. Bearing capacity factors for General Bearing Capacity Equation 

 

 

 


