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INSTRUCTIONS TO CANDIDATES

You should have the following for this examinagion:
answer booklet;
scientific calcularor! mathematical rables;
drawing instrumments.
This paper consisis of EIGHT questions in THREE sections; A, B and (.
Answer TWO guestions from section A, TWO questions from xection B and ONE guestion from
section U in the answer bookler provided.
All questions carry equal marks.
Mcimum marks for each part of a guestion are as indicared.
Candidates should answer the questions in English.

‘This paper consists of 9 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 I
Answer TWO guestions from thix section.

b {a) Using Mohr's thecrems, derive equations for maximum deflection and maximum slope
for a simply supported beam of span { carrying a uniform distnbuted load unit length
over the enlire span. { 10 marks)

iby  Figure 1 shows a loaded cantilever beam. Using Macauley’s method, determine the
slope and deflection a the free end of the beam (point B). Take El = constant.

{ 10 marks}
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Fig. 1 9.
2. (a)  With the aid of skeiches, explain any four modes of fallure in masonry retaining walls.
{ 10 marks) '
(b} Figure 2 shows a cross-section of a column transmitting the load to the base.
Determine the extreme stresses at points A, B, C and D, { 10k marks)
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3. Figure 3 shows a siab restiaiied e the four sides (slab casted monolithically with beam),
Design the slab given the following information:

Informmastion:

- imposed load = 4.0 kN/m?,

- fimishes = (1.6 kN/m?®,

- concrelemix = 1:2:4.

- characteristic material strengths, it Sy
fou = 30 N/mm* - A N
f, = 460 N/mm’®, 4 ,jl'ﬁ'zﬂn ;

- thickness of slab = 200 mm PN 5 _J

- expasure condition is moderate e T i

- use design tables 1 - 9 sttached. e

{20 marks)

S000mm
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SECTION B: GEOTECHNOLOGY 11
Answer TWO questions from this section,
4, ta) (i)  Outline two negative and two positive effects of geological faulting in Kenya.

(i) With the aid of sketches, describe three causes of geological faulting.

(10 marks)
(b}  Outline each of the following weathering processes:
(1) physical weathering,
(i)  chemical weathering.
{3 morks) l
() (i)  Define Geological maps. |
1
{iiy  Explain cach of the following types of maps:
(T} isopachyte maps;
(1)  geophysical maps: ] o
(I} stroctural contour maps. : Sk
o (7 marks)
AR
% @ i) State two functions of a dam. :
(it} Name four types of dams. B
(4 marks)

{h) Explain each of the following as used in dams and reservoirs:

{i) storage capacity and head;

{ir)  foundation conditions: 1
(1)  conceprual design:;

fivi conveyances,

(B marks)
(cy  State four environmental hazards cavsed by quarrying of stones. (4 marks)
(d)  Explain each of the following methods of quarrying stones: =
(i) extraction;
(ii)  dressing of stone.
(4 marks)
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6. (a)  State five factors considered before tunnelling operation commences. (5 marks)
(h) Explain the purpose of ventilation in tunnel construction. {3 marks)
(¢} With the aid of sketches, describe each of the following methods of tunnelling:

{i) open cut method;
{ity  pre-deck method,
{iti}  immersed tobe system. R N

S (12 marks)

i P

SECTION C: CONCRETE TECHNOLOGY IT
Answer ONE question from this section.
7. (#)  Describe the architectural precast stone class of the precast copcrete. {5 marks)
(b)  Explain how large - panel precast concrede units are fixed under each of the following:
{i) wel joints;

{if}  dry joints;
(iii)  groove joints.

{6 marks)

(e} With aid of a sketch, describe an expansion joint. {9 murks)

8. (&)  State eight precautions to be taken when concreting in hot weather. (% marks)
{b}  Describe the post-tensioning method of préstressing concrete. {6 marks})

()  Describe the hand-fed tilting drum mixer. (6 marks )
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Table 1 — Nominal cover to all reinforcemant (Including liaks) to meet durability
roquirements (sea NOTE 1)
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Table 2 — Hominal cever to all reinforcement (including links) to maoat spacified
pericds of fire realstance (see NOTE 1 snd NOTE 2]
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Table 5 — Maodification factor for tension reinforcement
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Table 8 — Bending moment coeflicients for slabs spanning in two directions at
right angles, simply-supported on four sides
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Tahle 8 — Form and area of shear relnforcement in solid siabs
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Table 9 Cross-sectional area per metre width for various bar spacing (mm®)
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