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Instructions to Candidates
1. This paper contains FOUR (4) questions
2. Answer ALL questions in Section A and ANY TWO (2) in Section B
3. Formulae is provided at the end of the question paper
4. Examination duration is 2 hours
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SECTION A: Answer ALL questions [30 Marks)

Question One

a. Discuss the Atterberg limits of soil. (6 Marks)

b. Illustrate the phase diagram and establish the inter-relationship between the different
parameters. (10 Marks)

c. In its natural condition a soil sample has a mass of 2290g and a volume of
1.15 x 107 m®. After being completely dried in an oven the mass of the sample is
2035g. The specific gravity of the soil is 2.68. Determine the;

i.  Bulk density (2 Marks)
ii.  Unit weight (3 Marks)
iii.  Water content (3 Marks)
iv.  Void ratio (3 Marks)
v.  Porosity (3 Marks)
vi.  Degree of saturation (3 Marks)
vii.  Air content (3 Marks)

d. Define soil compaction and state its importance in engineering practice. ( 4 Marks)

SECTION B (Answer TWO questions)
Question two (20 Marks)
The results of a sieve analysis were as tabulated below.

Sieve size (mm) Mass Retained(g)
10 0.0

6.3 5.5

2 25.7

| 23.1

0.6 22.0

0.3 17.3

0.15 12.7

0.063 6.9

2.3g passed through the 63um sieve. You are required to;

i.  Calculate the percentage retained on each sieve (7 Marks)
ii.  Determine percentage passing through each sieve (5 Marks)
iii.  Plot the particle size distribution curve and comment on the soil type
(5 Marks)
iv.  Discuss the significance of sieve analysis (3 Marks)

Question Three (20 Marks)
i.  An undisturbed soil sample was tested in a falling head permeameter. The results were:
e Initial head of water in stand pipe = 1500mm
e Final head of water in stand pipe = 605mm



e Duration of test = 281s
e Sample length = 150mm
e Sample diameter = 100mm
e Stand-pipe diameter = Smm
Determine the permeability of the soil in m/s (6 Marks)

ii. A sample of 30 cm? cross sectional area and 18 cm long was tested in a constant head
permeameter. Under a head of 50 cm, the discharge was 100 ml in 5 min. The dry
weight of sand used for the test was 1100 g, and Specific gravity Gs = 2.7. Determine;

i. the hydraulic conductivity in cm/sec (4 Marks)
ii. the discharge velocity (4 Marks)
iii. the seepage velocity. (6 Marks)

Question Four (20 Marks)

A 3m layer of sand, of saturated unit weight 18kN/m?, overlies a 4m layer of clay, of
saturated unit weight 20kN/m°. If the groundwater level occurs within the sand at 2m below
the ground surface and assuming that the sand above groundwater level is saturated;
i. Represent the above soil condition with the aid of a diagram. (5 Marks)
ii. Determine the total vertical stress at the centre of the clay layer. (5§ Marks)
iii. Calculate the effective vertical stress. (4 Marks)

iv. Explain total stress, effective stress and pore pressure. (6 Marks)
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