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Q1 
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(b)(iii)  

The sand was loose since no dilation was observed from the test.  
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Q2 (a)  

Difference between Rankine’s earth pressure theory and Coulomb’s earth pressure theory: 

Assumptions Rankine Coulomb 

Wall Back Smooth wall back Interface friction between 
wall and soil 
 

Failure Surface No assumption about failure 
surface 

Assumes failure surface to 
be a plane 
 

Soil Type No assumption Cohesionless soil (c’ =0)  
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Q3 (i)  

• The potential failure surface of the slope is assumed to be a circular arc with centre 

O and radius r. 

• Analysis is based on a lumped factor of safety whereby it is equals to the ratio of 

shear strength at failure to shear strength mobilised. 

• The factor of safety for each slice is taken to be the same  

• There must be forces acting between the slices due to mutual support, thus making 

the slope stability problem statically indeterminate 
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(v)  

• The difference between these methods is due to the way in which the forces N’i are 

estimated. 

• Fellenius method assumes that for each slice, the resultant of the interslice forces is 

zero, and it is based on moment equilibrium. 

• Bishop assumes that the resultant forces of the slices are horizontal and there are not 

shear forces. 

• Spencer assumes that the resultant interslice forces are parallel in which both force 

and moment equilibrium are satisfied. 
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Q4 (a)  
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Q4(c) 

(i) Precompression is performed by covering the soil layer with a temporary surcharge fill, 

causing soil to consolidate thus improving both their settlement and strength properties. It is 

useful for clayey and silty soils. The additional surcharge results in dissipation of porewater 

pressure over the long run and hence the effective stress of the soil increases since effective 

stress = total stress – porewater pressure. 

(ii) Horizontal drains help to provide a pathway for water to drain out thus preventing build 

up of porewater pressure in the soil. Therefore, this helps to ensure that the effective stress 

of the soil remains high, thus ensuring that the factor of safety for slope stability to be 

increased, since effective stress contributes to the resistance. 

(iii) Geotextiles help to increase the tensile strength of the soil. Soil is stronger in compression 

than in tension. The use of geotextiles helps to increase the strength and hence allowing 

slopes to be built more steeply.  

 

- END - 

 

 

 


