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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination.
Answer hooklet;
Seientific calculator
This paper consists of EFGHT questions in THREE seciions; A, B and C.
Answer af least TWO questions from sections A and B and ONE guestion from section C.
All questions carry equal marks,
Maximum marks for each part of a question are indicated,
Candidates should answer the guestions in English.

This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that
all the pages 2re printed as indicated and that no questions are missing.
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SECTION A: STRUCTURES Il

Arswer TWEO gquestions from this section,

1. (a)  Figure 1 shows a loaded beam. Using Macaulay's method, determine the deflection
and slope under poant C. (12 marks)

J0KMN GlkM

Fig. 1

(b} Fleure 2 is a retaining wall, Determine;
(iy  tension in the joinis;
{if)  pressure al the toe and heel,
Chivern:
n unity weight of masonry wall = 24 kN/m’;

(11} unity weight of waier = [0 kN/m*®, (& marks)
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(2)  Figure 3 shows a loaded cross-secnon of & column, Determine the stresses in face

AB and CD, (6 marks)
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{b) (1) A rectangular beam of section 200 mm x 500 mm is reinforced with 5 No, Y 20
bars, concrete cover being 25 mm, and effective span 8 m. Determine the
allowable distnibuted load it can carry over the entire span, given:

Lever arim = (095 d,
fy = 460 N/mm”.

(i) A short braced column 300 mm x 300 mm and 7 m long is fixed ot both ends
and carries un axigl load of 1500 kN. Design and detail the column given the
following mformation:

Dlata:

£ = 30 N/mm*

f; = 460 N/mm’ (for longitudinal bars)

= 250 Nemm’ (for transverse bars), (14 marks)
27057202 2T09202 3 Tarn over
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3. Design a continnous one way spanming slab shown in figure 4 given the following details:

Data;

Imposed load = 4 kN/m®

Fimishes = 0.8 kN/m’

feu - a5 T"I.I"I'.I:'III'IJ

£y = 460 N/mm’

Slab thickness = 1 50 mm

Unity weight of conerete= 24 kN/m'’ (20 marks)
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SECTION B: GEOTECHNOLOGY Tl - '

Answer TWO guestions from this section, = '_: T A R T
L = I

4. {a) ()  Explain three classes of dams according o their .

(i} State five factors considered in selecting a site for a dam, (11 marks)

—
] J I"-‘L

(b {i} Explain the term *alignment’ a5 used m tunnels.

(i)  With the aid of sketches, describe two methids of ninnelling in soft ground.
(9 marks)

-~ (a) - With the aid of sketches, describe how the following geological faults arc formed:

\_/ i) normal faults;

(ii)  reverse faults. (8 marks)

(h)  Describe the following processes of weathenng;

(i) granular disintegration; 5 Il. :

(i)  oxidation; — ‘ : | I -
(iil)  frost action; — ‘ %
(iv)  hydmtion. = g o B ik k)

fi. fu) Describe four precautions taken before blasting 15 undertaken in a quarry. (¥ marks)

{b}  Describe the following terms as used in geological maps:

(i  dip
(i)  strike. (6 marks)
{c}  Describe three engineering geological map features. (6 marks)
[ | § '--|I ! Fiag 1l
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SECTION C; CONCRETE TECHNOLOGY 11
Arswer DNE guestion from this seciion,

State three advantages and three disadvantages of precast concrele over the insit
CONCTELS. (6 marks)

(b)  State four effects caused by high temperatures in setting of concrete,
{4 murks) !
(€} (i)  List three factors to be taken into considertion when selecting the type of
concrele mixer.
(n)  With the aid of a sketch, describe the operation of reversing drum mixer,
[ 10 marks)
B.  (a)  Differentiate between pre-tensioning and post-tensioning in prestressed concrete.
{10 marks)
(b)  With the aid of a sketch, describe the construction procedure of an expansion joint.
(10 marks)
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