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QUESTION 1 
 
Briefly discuss how soil particle size distribution, shape and texture affect the 
permeability of a soil. 
   [5] 
 
 
QUESTION 2 
 
A flow net through an earth dam is shown in Figure 1 (attached).  

2.1 If the dam is 100 m long and the coefficient of permeability (k) is 7 x 
10-7 m/sec, calculate the total seepage through the dam in m3/sec. (5) 

 
2.2 Determine the critrical hydraulic gradient (ic) if the soil has a dry 

density of 1800 kg/m3 and a saturated moisture content of 20 %. (3) 
 
2.3 Determine the water level “h” in the stand pipe shown. (3) 
 
    [11] 
 
 
QUESTION 3 
 
A lake comprises 4 m of water overlying 5 m of clay.  The clay has a unit weight 
(γ) of 19 kN/m3.  
 
3.1 Plot the variation in total stress, pore water pressure and effective stress 

with depth. (3) 
 
3.2 What would be the value of the pore water pressures at the top and 

bottom of the clay layer, immediately after a drop in the water table of 
2m?  (2) 

 
   [5] 
 
 
QUESTION 4 
 
The results of a consolidated undrained triaxial test carried out on a soil sample 
are given below.  Assuming the cross-sectional area at failure of each specimen 
to have been 1414 mm2, determine the total and effective shear strength 
parameters of this soil. 
 
Specimen No. Cell Pressure (kPa) Axial Load at 

Failure (N) 
Pore Water 
Pressure (kPa) 

1 67 312 20 
2 167 469 80 
3 267 654 135 

   [20]  
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QUESTION 5 
         
Determine the magnitude of the resultant thrust, per unit length, acting on the 
gabion wall, shown in Figure 2 (attached). 
 
    [22] 

 
 
QUESTION 6 
 
Determine the factor of safety for the slope shown in Figure 3 (attached). 
   [18] 
 
 
QUESTION 7 
 
Figure 4 shows the plan of a rectangular foundation which transmits a uniform 
contact pressure of 240 kPa.  Using Steinbrenner’s method, and the chart 
provided, determine the vertical stress caused by this loading at a depth of 5 m 
below A. 
   [9] 
 
 
QUESTION 8 
 
The results of a laboratory consolidation test, on a clay, are given below. 
 

Pressure (kPa) Void Ratio (e) 

23,94 1,112 

47,88 1,105 

95,76 1,080 

191,52 0,985 

383,04 0,850 

766,08 0,731 

 
8.1 Plot the e – log P curve on Figure 5 (attached). 

8.2 Determine the preconsolidation pressure. 
 

PLEASE HAND IN FIGURE 5 WITH YOUR SCRIPT 
   [10] 
 
 
   TOTAL : 100 
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Figure 1 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 
 
 

c = 10 kPa = φ = 30°; γ= 19 kN/m3 

c = 7 kPa; φ = 10°; γ= 17 kN/m3 1,5 m 

Gabion baskets 

1,5 m 
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Figure 4 
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