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SECTION A: Answer ALL questions [30 Marks]
Question One

a) A sample of wet soil was extruded from a sampling tube of diameter 100 mm in a soil
testing laboratory. The length of extruded sample was 200 mm. The mass of the wet soil
was 3.15 kg. Following a water content determination, the mass of the dry soil was
found to be 2.82 kg. Determine the;

i.  Bulk density ( 4 marks)
ii.  Water content (3 marks)
iii.  Dry density (3 marks)
iv.  Dry unit weight of the soil (3 marks)

b) In a constant head permeameter test the following results were obtained:
e Duration of test = 4.0 min
e Quantity of water collected = 300 ml
e Head difference in manometer = 50 mm
e Distance between manometer tappings = 100 mm
e Diameter of test sample = 100 mm

Determine the coefficient of permeability in m/s. (7 marks)

¢) With the aid of diagrams, illustrate how the following soil mechanics tests are
performed in the laboratory and state their significance;

i.  Cone penetrometer test ( 5 marks)
ii.  Sand replacement density test (5 marks)
SECTION B (Answer TWO questions)
Question Two (20 Marks)

a) For the soil profile in figure Q2. below, determine the total vertical stress, pore water
pressure, and effective vertical stress and plot the stress distribution diagram.

(20 marks)
" _:Dry sand unltwelght —18kN/m 1’ s
| Silty sand unit welght' —19kN/m — 511
:':-.-"s"étdréiéd R ;
20m
Figure Q2
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Question Three
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(20 Marks)

A BS cone penetrometer test was carried out on a sample of clay with the following

results:

Cone Penetration (mm)

16.1 | 17.6 19.3

21.3 22.6

Water Content (%)

50.0 |52.1 54.1

57.0 58.2

The results from the plastic limit test were:

Test No. | Mass of Tin (g) | Mass of tin wet soil + tin Mass of dry soil + tin
® (®

1 8.1 20.7 18.7

2 8.4 19.6 17.8

Determine the liquid limit, plastic limit and the plasticity index of the soil. (20 marks)

Question Four

(20 Marks)

a) A sample, 18 cm long with a cross sectional of 30cm? was tested in a constant head
permeameter. The discharge was 100 ml in 5 min under a head of 50 cm. 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
ii.  the discharge velocity
iii.  the seepage velocity.

b) Represent the test in (a) above using a diagram.
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