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SECTION A: SOIL MECHANICS
Answer any TWO gquestions from this section.
i {a) Describe each of the followmng field compaction equipments;

(i) tampers;
(11}  vibrating plate;

(i1}  poeumatic-tired roller. (9 marks)
(b Ihe results of a compaction test are given in table 1. Plot the dry density - moisture
content curve and determine the maximum dry density and optimum moisture
content. (11 marks)
Table 1 g _
Bulk density of (gem) | 1.79 [ 199 [ 2.4 | 2.10 | 206 | 202 |
Muoisture content (55) 7.7 11.5 14.6 S 19.7 21.2
2. {a} Define each of the following:
(1) effective siress;
(it} neutral stress, (2 marks)

i) A basement excavation is filled with water to a depth of 3m, Below the excavation is
a sand layer 5m thick underlain by a clay deposit as shown in figure 1. The specific
gravity and moisture contents of sand and clay are 2.64, 2.70, 25% and 20%
respeclively.

Determine the:

(1) total intergranular stress of A and B;
(i)  pore water pressure at A and B, { 10 marks) *
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{c) With the aid of a diagram describe the field determination of coefficient of

permeability by pumping test from an unconfined well. {8 marks)
3. () Outline each of the following:
(1) flow net;
{1i) flow line. {3 marks)
ib) (1) Stute four properties of flow nets.
(i1} Figure 2 shows a cross section of a dam where head water is 10m and down

stream water head is Om. If the coefficients of permeability of the material

-5 ; I - o
below the dam are 2 x 107 mmy/s and 5 x 10 mm/'s respectively, determine
the rate of How beneath the dam. (T4 marks)

R e
/ \ \%

Fig 2
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{c) A vertical wall with a smooth back retains sand backfill to a depth of 6m. The top
of the hackfill is horizontal and backfill soil properties are;

C'=0,¢' =28, +v'= 16 KNfm?,
Vi = 20 kN,

Determine the following:

(1) milgni[udﬂ of total active thrust against the wall when backiill is fully
drined:

(i1} magnitude of the active thrust when the water level is at 3m depth with no

dramnage;
(i)  the point of application of the resultant for (i), (9 mirks)
4 (a) Qutline the following: ‘I
(i) uibimate bearing capacily;
(i1} net safe bearing capacity;
(i)  allowable bearing capacity. (4% marks)
(b (1} State the Terzaghi's equation for a strip footing and explain the terms.

) Determine the ultimate bearing capacity for & square footing of size 2m x 2m
sited on a sand of density 1800kg/m’. The angle of internal friction is 34",
and Ny =46, N = 42 for condition of the footing at ground level and al 2m
below ground level.
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{iii)
5. [l

{h)
1. 1)

(i1)
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A strip footing 1.6m wide is sited at a depth of 1m below the ground level on
dry sand stratum, where yd = 17 kN/m’, ¢' = 38%, ' = 0 and the groundwater
table stands at 0.75m below ground level. If bearing capacity parameters Ny is 60
and Ny 15 75: determine the ultimate bearing capacity for the footing.
{15% marks)

SECTION B: HYDRAULICS
Answer at least TWO questions from this section,
An orfice on the side of a lank has a cross sectional area of 650mm’, A jet from
the onfice falls through a distance y=5300mm and a horizontal distance x = 1500mm
from the vena contrata, The head above the orifice is |.2m and the volume rate of

flow s 0.117m  minute,

(1) Derive the expression for the actual velocity Va st vena contracta and
the coefficient of velocity.

(1) Determine the coefficient of:

I velocity;
I discharge;
1 contraction.

(9 marks)

An open channel has a trapezoidal cross-section, with 4 bottom width of 4000mm,
side slope 1:1% (V:H}, bed slope 1 in 1800 and depth of flow F200mm,

(1) Determine the volume rate of flow by both Chezy's and Manning's formulae.
Take n = 0025, C=38.8 in 5[ unils,

(1)  comment on the two dischirges. (11 marks)

Discuss the Thiessen polygon method of computing areal ramfall.

A carchment area has eight rain gauge stations. The rminfall depth in mm and

Thiessen Polygon areas within the catchment boundary for each station are as given

in table 2.

Determine the average depth of rainfall. { 14 marks)

Ln




(b}
7 i)

()

(c)
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Table 2

Sation Mo

Ramnfall in mm

Thiessen polygon (km™)

il g —

[ T <%

o0 =]

44
62
&
i
124

-

!'r“',!l_.
k2
50.2
18 4
8.4
485
41.5
2.8

A USWB Class B evaporation pan of diameter 1220mm was observed on two

different orcasions;

On day ome, 4.75 litres of water were removed from the pan, while a nearby rain gauge

station recorded 8.8 mm.

On day two, 10.8 litres of water were added to bring the water level to the required
level while & nearly rain gauge station recorded 3.6 mm of rainfall,

Determine evaporation on day:

(i) one;
{11) W,

Describe the following classification of water turbines:

(1) imipalse;
(i) reaction.

With the aid of sketches, deseribe each of the following turbines:

{1} Pelton wheel:
{i1) Francis.

Explain pumps installation in parallel and in series and show their

performance curves.

{(fr marks)

(& marks)

(O marks)

{5 marks)



(b}
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With the aid of sketches describe the following profiles for a weir:

{1)
(i1)
(1)

(il

{ii)

free nappe;
clinging nappe;
drowned nappe. {6 marks)

Explamn the reasons for fitting wir vessals on the suction and delivery
pipes of a reciprocating pump.
(2 marks)

Two reservoirs having a difference in level of 16m are connected by
a single pipeline of diameter 400mm and 300 m long feeding a

junction from which two papes, each 150 mm diameter and 300m long lead

i parallel to the lower reservoir. If { = 0.01. determane the total
discharge. {12 marks)




