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SECTION A: SOIL MECHANICS -|
Answer ar leasr TWO guestions from his Secrion,
(a) (i} Lrifferentiate between a resadual so1l and a transporied sml;

(1) Describe the following types of smls:

I zanid;
n clay;
1 gili;
v peat, (8 marks)
(b)  Prove that:
S
rd=1%m
where the symbols have their usual meanimg. {4 marks)
el Am insitu test to determine the unit weight of 8 soil was carmed out using the sand 1

replacement method. A total of 4.62 ke of soil was extracted from a hole which was
then refilled using 3.60 kg of loose, dry sand having a dry density of 1 570 kg/m*
The following information was obtained:

Specific gravity determination:

mass of botle and stopper = 2540 g

mass of bottle, stopper and oven dried soil = 3691 g

mass of bottle, soil and distilled water =62.59 g

mass of bottle, stopper and distifled water = 55.21 g

Moisture content determination;

mass of tin and wet soil = 24,10 g

mass of tin and dry soil = 22,10 g

mass of tin=1230g

Determine the:

(i} specific gravity of the particles;

{m moisture content;

{iti}  bulk unit weight. {8 marks)
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2. {a)
(b)
3 (a)
(b)
(<)
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ih) Define cach of the fallowing in ground water scepage:

| flow ling;
i1 equipoiential line;
m flow net
{n} Chstline five faciors chserved while drawing a flow net. {8 marks)

A stratum of soil 8.5 m thick is underlain by an impermeable stratum. A lme of sheel
piling is dnven 6 m into the stratum, on one side of piling, the depth of water i54.5 m,
while on the other it 18 050 m. The coefficient of permeabality for the straturm s

2.5% 107" mis.

{i} Drraw the flow net for the sheet piling arrangement;

{u)  Determine the quantity of sespage: (12 marks}
Outline each of the following in the theory of consolidation:

(1) the cocffcient of volume compigssibility (Mv);

it} the compression index (Col;

{iii)  rhe degree of consolidation (Lv);

(iv)  the coefficient of consolidation (Cv). {h marks)
The time 1o reach 60% consolidation 15 33 seconds for a sample 10 mm thick,

tested in the laboratory under conditions of double draimage. Determine how
long a corresponding layer in the field will toke 1o reach the same degree of

consolidation if the layer is 10V m thick and drained on one side only, {d marks)
With the aid of a sketch, describe the direct sheer test, (10 miarks)
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4, (a) A square footing of size 1.5 m x 1.5 m rests on a sandy soil having the following
Properties:
unit weight, ¥ = 17.3 kN/m?

angle of internal friction, = 35°
cohesion, ¢ =0 kN/m*

() rests on the ground surface of the sandy sail;
{11} i5 placed at a depth of 1 m below the ground surface of the sandy soil.

Llse the chart shown in figure 1. (8 marks)

L
307 e~ N y

Determine the gross ultimate bearing capacity of the footing if the footing: ‘

]
-
T —
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Values af Ne and Mg Walues of Ny
Fig. I: Chart showing Relationship between ¢ and Bearing Capacity Factors

(b The resulis in table 1 were obtained from a standard proctor compaction test on a soil.

Tahle 1
Mass (g) 2010 2092 2114 2100 2055
Water content (%) 128 14.5 156 16.8 19.2
The volume of the mould used was 1000 em®. Plot the dry density against water =

content and determine the:
{1} aptimum moisture content;

(i)  maximom dry density. (B marks)
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(e} Derive an expression for factor of safety against slip of surface BC as shown in
figure 2 in terms of C, r. 0, W and d, where C is the cohesion, 1 the radius, 8 the
angle of ship circle, W the weight of the wedge and d the distance of centre of

gravity of wedge from point O. (4 miarks)
W
Fig. 2
SECTION B: HYDRAULICS
Answer ar least TWO questions from thix Section.
{6 marks)

{a)  State and prove Pascal's law,

(b)  Determine the total pressure and depth of centre of pressure on one side of a plane

surface submerged in water s shown in figore 3, (14 marks)
-
E
W
b
» &
Fig.3
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f1, (a)
(b
{c)
1. (e}
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Derive the equation for discharpe through a lange orifice. (5 marks)
A trapezoidal channel has side slopes of 3:4 (F:V) the slope of the bed being

Lin 2000, Determine the optimum dimensions of the channel if it is to convey

water at 0.5 m'fs. Take Chezy's constant C as 80 in 51 units. (9 marks)
(i)  Differentiate between:

| a notch and & weir;
I a small onfice and o large orifice.

{ii)  Determine the discharge over cippoletti weir of length 1.8 m when the head
over the weir is 125 m. Take cd =0.62. {6 marks)

{i} Define the following types of pressure:

| absolute pressure;

] ERUEE pressure;

1 atmosphenc pressure;
IV WAGLIIIT PIEssnne,

{u) A U-tube differential manometer is connected 10 two pipes A and B a8 shown

in figure 4,
I Derive an equation for pressure difference between pipes A and B:
1 Determine the difference in mercury level in the differential manomerer,

givien the following information:

pipe A containg hiquid of sp_gr. 1.5 while pipe B contains a liquid of

sp. gr. 09;
pressures ot A and Boare 98.1 kN/m? and 176,58 KN/m® respectively,
h =3mandh,=2m. {8 marks)

5p-gr- =15 i A e e

e i
' Sp. gr. =00

|
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(b} Two reservoirs A and B are conneeted by horzontal pipeline which i 150 m in
diameter for the first 3 m and 250 mm in diameter for the remiining 15 m. The
entrince and exit are sharp and ¢hange of section sudden. The ‘water surface in
the upper reservoir is 10 m shove that in the lower reservoir. Determing the:

(1) losses of head which oecur;
(i)  discharze.
Also, draw the H.Q L. and TEL. lines. (Tuke [ = 001 for both pipes). {12 marks)

(&)  With the aid of 2 sketch, explain the working principle of a single acting reciprocating
pump. (9 marks)

(b) (i) With the did of a sketch, explain the measurement of rainfall using a lipping
bucket rain gauge.

(i) Figure 5 shows a catchment of area 200 km?, with the ralnfal]l amounts
mndicated af the respective gauge sites. Determime the:

I average depth of the rainfall bascd on the anthmetic mean methed;
I volume of nunwaler in m? received by the catchment. {11 marks}
_e4]
=71
b
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Fig. 5
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