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INSTRUCTIONS TO CANDIDATES

You showuld have the following for this examination!
Anzwgr hooklef,
Mathematical tables/Scientific calculator.
This paper consists of EIGHT questions &n TWO sections, A and B,
Answer FIVE guestions choosing TWO questions from each section and ONE ather guestion
[fram either section,
Afl qreestions carry equal marks.
Maximum marks for each parl of a question ave indicated,
Candidates should answer the questions in English.

This paper consists of 6 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

Answer-at least TWO guestions from thiz section.

Ifg () Define the following terms ised in properties of matenals:
(1) thermal stress;
(i) thermal strain. {3 marks)
(b) A metal rod 20 mm diameler screwed at the ends passes through an I, A
of 25 mm and 30 mm internal and external diameters respectively. The nuts on the

rods are screwed tightly on the ends of the twbe, Find:

) the intensity of stresd in each metal when the common temperature rises by

1500 C; { 14 marks)
-AY. F
(i) load in each material, o (3 marks)
Take:
Coefficient of expunsion per *C for steel = 10> 10", _'ﬁ'_- a1
Coefficient of expansion per *C for aluminium = 23 3 107 r J
Modulus of elasticity for steel = 200 kN/mm”. i e L
Maodulus of elasticity for aluminium = 90 kN/mum .
2 Figure 1 shows a loaded beam and its cross-section, Determine:
(i) the maximum horizontal shear stress developed in the beam section; [ 14 marks)
~
(i) the maximum extreme fibre stress in bending developed in the beam section from
the applied loads. (6 marks)
k
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State three assumptions made in Buler's column theory on buckling loads.
~ (3 marks)
A hollow allow tube 5 m long with diameters 40 mm and 25 mm external and
internal respectively was found to extend 6.5 mm under a tensile load of 60 kN.
Find:; =
{iy  the buckling load for the tube, when used as a strut both ends pinned;
{1}  the safe load on the tube, taking factor of safety as 4, {7 marks)
Take E 85 210 kN/mm° SEEhet,
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(e} A muld steel specimen was tested in tension and the followmg results were

obtained:
Diameter of specimen - 20 mm
Length of $pecimen - 200 mm
Extension under load of 10 kN - 0.032 mm
Load at yield pomnt - BIKN o/
Maximum load - 133 kN
Length of specimen after fructure - 252 mm
. Diameter at the neck - 126 mm
Calculnte:
(1) Young's modulus E; {4 marks)
(11} ultimate stress ; {3 mirks)
(i)  percentage elomgation, {3 marks)

4. Figure 2 shows a loaded beam:

fa) Determane the reactions on both supports; (2 marks)
ih) Plant the shear force and bending moment diagrums to show vahses at critical
points. ( 14 marks}
() Determine the point of centraflexture from support B, {4 marks)
Lt
10 kN 20 kN 30 kN
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SECTION B: CONSTRUCTION MATERIALS

"
T Answer af least TWO guestions from this section.

[
List four conditions which contribute to the deterioration of niatural stones,
(2 marks)

Describe the Eh_r&_t_pﬁm:ipal types of stones, giving twe examples in each case,
{9 1narks)

(i) Using an elahorate sketch, explain a typical cross-section of a tree trunk.
2 (fr muarks)
" '.lllll
(i1}  Cive three reasons for seasoning timber. YO bty v s TLb(3 marks)

- :'.L|'_'|-|'.|!_,,* I.l"n.'r*t'-t-f
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Explain the purpose of the following constifucnts ofpaints! ~TF # Trrdnl AMa g

(1) thinners;

{ii}  driers;

(1)  pigments, (6 marks)
Describe the following defects in pamtwork:

(i) blistering;

(i1} chalking:

Mooy il ‘.'I.'-I_i.l_._ o p
..... ; =N Y g TRl e o : .
(iii) bleeding - Poa=h o (6 marks)
Yo Chepe !
With reference to plastics, distinguish between thermosetting and thermoplastic
plastics. {4 marks)
With the aid of & sketch, describe how plastic products are produced by calendenng
mould methad, (4 marks}
H
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@ {n)  Lisiskx properties of bituminous products which make bitumen a road construction |
miterial, (6 marks)

(b} Explain the difference between the following commercial forms of glass:

(1) wired glass: . o '_;'J

{ii)  laminated glass.-. & {9 marks)
(e} Define the following properiies in relation to metals:
(i)  ductility;
(n}  malleability. {2 marks})
iy @ [hscwss the following metheds of coating application 1o metals:
(T electroplatmg; =2/
()  shemadizing, —~ . (6 marks)
(i) Give two reasons why steel is subjected to head weatment, (2 marks)
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(a) Define the following terms in relation to fresh concrete: .
b W 1 ‘;' b s
A
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(b} With the aid of a ﬂnli-:ﬁi'ﬁﬁnm. explain the wet process of cement manufacture,
¥ ey (12 marks)
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