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INSTRUCTIONS:  Answer question one and any other two questions.

QUESTION ONE (30 MARKS)
a) 
(i) Explain what is meant by a standard penetration test  
(ii) Explain how the standard penetration test is carried out   		(7 marks) 

b) At a particular site the soil profile consists of a layer of soft clay underlain by a depth of sand.  The values of standard penetration test resistance at depths of 0.75, 1.5, 2.25, 3.00 and 3.75m in the sand are 18, 24, 26, 34 and 32 respectively.  Nine precast concrete piles, in a square group, are driven through the clay and 2m into the sand.  The pile group supports a permanent load of 2000kN and an imposed load of 1000kN.
Neglecting skin friction in the clay;

(i) Determine the load factor using the traditional method 
(ii) Check that the bearing resistance limits state is satisfied using the limit state method  								(23 marks)
QUESTION TWO (20 MARKS)
Figure Q2 shows a retaining wall retaining layered soil.  Determine the point of application of the total active thrust exerted by the layered soil.  					(20 marks)







Fig Q2
QUESTION THREE (20 MARKS)
a) A foundation is 3m wide and 9m long and is to be founded at a depth of 1.5m in a deep deposit of dense sand.  Given that the angle of shearing of resistance of the sand is 35 degree and its unit weight is 19KN/m3, and using Table Q3, determine the following 
(i) The safe bearing capacity of the foundation for F=3
(ii) The safe bearing capacity for the foundation if it is subjected to a vertical load of 220kN/m at an eccentricity of 0.3m, together with a horizontal line of load of 50kN/m acting at the base of the foundation  			(17 marks)
Table Q3; Bearing Capacity Factors
	

	

	

	


	0
	5.14
	1.0
	0.0

	5
	6.49
	1.57
	0.10

	10
	8.34
	2.47
	0.52

	15
	10.98
	3.94
	1.58

	20
	14.83
	6.40
	3.93

	25
	20.72
	10.66
	9.01

	30
	30.14
	18.40
	20.09

	35
	46.12
	33.30
	45.23

	40
	75.31
	64.20
	106.06

	45
	133.87
	134.80
	267.74

	50
	266.88
	319.06
	758.10s



b) 

A footing 2.25 by 2.25m is located at a depth of 1.5m in a sand, the shear strength parameters to be used in design are  and .  Using Table Q3, determine the ultimate bearing capacity of the soil.  The unit weight is 18KN/m3  	(3 marks)
QUESTION FOUR (20 MARKS)
a) Table Q4 shows results that were obtained for peak failure in a series of consolidated undrained triaxial tests, with pore water pressure measurement, on specimens of saturated clay.  Determine the shear strength parameters by the stress path method.  (12 marks) 
Table Q4
	All – round pressure (kN/m2)
	Principal stress difference (kN/m2)
	Pore water pressure (kN/m2)

	150
	192
	80

	300
	341
	154

	450
	504
	222


b) A retaining wall having a smooth vertical back retains soil for a depth of 8.0m.  The soil has the following properties;


Calculate the magnitude of the resultant active thrust when:
(i) The surface is unloaded
(ii) There is a surface surcharge of 25KN/m3    				(8 marks)
QUESTION FIVE (20 MARKS)
a) 

A 450 slope is excavated to a depth of 8m in a deep layer of saturated clay of unit weight 19KN/m3, the appropriate shear strength parameters being  and .  Determine the difference between the factor of safety for the trial failure surface given in figure Q5, given that the cross-sectional area of the slip surface is 70m2 and the absolute minimum factor of safety for the provided slope assuming the depth factor to be very large (use Figure Q5ii)  							(9 marks)
b) 

Adopting a factor of safety of    and  determine the maximum permissible angle for a slope in the following soil conditions:
(i) When dry
(ii) When just waterlogged with stead seepage parallel to the surface  (6 marks)
c) Calculate the factor of safety of the waterlogged slope in b(ii) against failure along a slip plane parallel to the surface at a depth of 4m if at this depth there is a thin layer of cohesive soil with the following properties;

  					(2 marks)
d) 

Calculate the factors of safety relating to the un-drained stability of a long 1 slope vertical; 1.5 horizontal if, at a depth of 1.8m is a weak layer of cohesive soil occurs for which  and   				(3 marks)
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