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INSTRUCTIONS TO CANDIDATES

Write your name and index number in the spaces provided above.

Sign and write the date of the examination in the spaces provided above.

You should have a pocket calculator for this examination.

This paper consist of EIGHT questions in THREE sections; A, B and C.

Answer TWO questions from section A, TWO questions from section B and ONE question
from section C in the spaces provided in this question paper:

All questions carry equal marks.

Maximum marks for each part of a question are as indicated.

Candidates should answer the questions in English.

For Examiner’s Use Only
Maximum | Candidate’s
Score Score

20
20
20
20
20
20
20
20

Total Score

This paper consists of 16 printed pages.
Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A: STRUCTURES Ti
Answer TWO questions from this section.

1. Figure I shows a einforced concrete retaining wall. The soil retained is a clayey gravelly sand
with a horizontal surface. The soil properties are * = 0, &= 42°, Vg = 18 KN/m’. Assuming
that the water table is well below the base level, check the stability of the structure for each of
the following:

@) sliding;
(i) overtuning;
i) bearing pressure.

Take v, = 24 KN/m®

(20 marks)
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2 (a) State Mohr’s theorems. (3 marks)

() Using Macaulay’s method, determine the slope and deflection at point C for the loaded
beam shown in figure 2 in terms of EI.
(17 marks)
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Table 1 Bending moment coefficients for slabs in two directions 2t right angles simply
supported on four sides

/L 10 11 12 13 14 15 175 |20
o, 00652 | 0074 | 0.084 | 0093 | 0095 | 002 | 0113 | 0118
a, 0062 | 0061 | 0059 | 0055 | 0051 | 0.046 | 0037 | 0.029

Table 2: Tension reinforcement modification factors
Service stress /b

1 (8/mm’) T050 [075T 50 | 15 | 26 | 30 | 40 | 50 | 60

100 | 20 [ 2020|186 | 1,65 | 136 | 115 | 108 | 1.01
(fy=250 156 20 | 20 11961 166 | 147 | 124 | 110 | 100 | 0.94
200 | 20 [195]1.76 [ 151 | 135 | 114 | 102 | 0.94 | 088
(fy=450) 288 | 168 [1.50 [138 ] 121 [ 109 | 095 | 087 | 0.82 | 078

W
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Table 4: Reinforcement-bar areas (mm?) per metre width for various bar spacings

Tar | Bar spacing (mm)
Diameter
- | 10

T 175 200 225 20 275 300 350

B

B T ie 1 16 13 103 9% 80

26

1 so3 s 335 oa7 282 223 201 183 168 14
628
905

047 785 S ad9 393 349 314 286 22 24
1508 1131 754 646 66 503 As2 411 377 3%
281 2011 T608 T340 1149 1005 894 804 731 60 575

€
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2 |ago 31e2 2513 2096 1795 171 1306 1257 112 1047 B
25
£}
40

$545 505 3977 372 2805 2454 2182 1963 1785 1636 140
TP os 644 5362 4596 4021 35T 3217 2925 2681 2300
- i0050 8378 71816283 5585 5027 4570 4189 35%0

Areas of group of reinforcement bars mm’)

Bar | Number of bars

Diameter

pois T3 3 % &5 6 T D
5 w5 B 5 W T w26 24 a8 I
s %0 01 s 3o st 302 3 40 42 S0 S%
10 s m6 3 471 0 &8 707 T 864
12 3 26 3 a2 Ses &9 192 05 1017 1131 1240
16 ST WE @6 W% 1005 T30 1407 1608 1805 201 210
2 Wi ©s o us 157 isss 2199 2513 2827 3142 G
25 T o T 1963 244 2045 3436 3927 4418 4905 5400

32 o4 1608 2412 316 41 4825 S0 6433 7T 8042 880
2% 2sT3 3769 50266283 7839 8796 10050 11310 12570 13800

Design and detilthe secion of  slab simply supported on four sides of 200 mm thick wall
given the following information.

Internal dimensions of slabs - 4300 mm x 6100 mm
Thickness of slab - 220 mm
Live load - 10 KN/m*

Characteristics material strengths:
£, - 30 N/mm®
f, - 460 N/mm?

Use the information in Tables 1,2,3 and 4.
(20 marks)
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SECTION B: GEOTECHNOLOGY I
Answer TWO questions from this section.
)  With reference to weathering, explain the term weathering.

(i) Explain the occurrence of chemical weathering and state six commonly
occurring chemical weathering processes.

(8 marks)

Outline six types of geological maps. (9 marks)
State three items of information represented on engineering geological maps.

(3 marks)

Describe two types of hard rock quarries. (5 marks)

State the four operations considered in rock extraction. (4 marks)

Blasting in quarries is controlled by the Quarries Regulations:
G  Explain why the regulations are issucd;

(i)  Outline three important requirements of these regulations with respect to blast

managers.

(8 marks)
State three drilling methods employed in quarrying stoncs. (3 marks)
State six purposes of dam construction. (6 marks)
Explain three factors considered in the selection of a dam site. (9 marks)
State five reasons for the construction of tunnels. (5 marks)
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SECTION C: CONCRETE TECHNOLOGY T

. Answer ONE question from this section.

Differentiate between precast and insitu concrete. (2 marks)
State six advantages of precast concrete. (6 marks)
Explain the difference between post-tensioning and pre-tensioning in prestressed
concrete systems. (6 marks)
Materials for fixing precast units form structural comnections. Outline four
requirements to be fulfilled by these connections. (6 marks)
State five effects of hot weather on placing of concrete. (5 marks)
Outline six precautions to be taken inorder to minimize the adverse effects of hot,
weather in concreting. (9 marks)
Outline four characteristics of functional joints in concrete. (6 marks)
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