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SECTION A: STRUCTURES
Answer at least TWO questions in this section.
{(a} Differentiate between the following terms:
(i) modulus of elasticity and bulk maodulos;
(i}  modular ratio and Poisson’s ratic.

{4 marks}

by (D Sketch and label 2 stress-strain graph for typical results obtained from ateston &
mild steel rod tested under tension to destruction.

(i1  From the graph in (i}, define three ranges of stress.

(7 marks)
(¢} A mild steel specimen was tested under tension to destruction from which the following
datz was collected:
Gange lengih 195 mm
Original diameter 18 mm
Final length 205 mm
Diameter at fracture 16.5 mm
Extension at an early load of 48 kN ¢.035 mm
Yield load 56 kN
Maximum load 190 &N
Betermnine:

@ modulus of elasticity for the material;
(1)  yield stress;
{iii)  ultimate stress;
(iv)  percentage elongation:
(v)  percentage area reduction;
(vi)  working stress with a factor of safety of 1.75 applied on maxironm siress.
(8—;- marks)
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2 {a) (D Derive the temperature stress equation and state its main limitation.

(i)  Abollow circular copper section of external diarneter 223 mm and thickness
4 mm is to be used as a stnut, It is initially subjected to 2 pre-compressive force
of 175 kN axially. Determine the stress and hence the thrust against the supports
at the ends if it undergoes 2 change in temperature from 20°C to 125°C.
Take the coefficient of thermal expansion for the material as 11 X 10 per °C
and E = 105kN/mm’

- {11 marks)
(b}  For the section shown 1in figure 1, determine:
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5% {a)

Analyse the beam shown in figure 2 for reactions, shear forces, bending moments and
hence sketch the shear forces, bending moments diagrams indicating all the critical

values. {10 marks)
) {0 Ilustrate two end fixity conditions for columns showing bow effective lengths
are determined in each case.
(ii) Define the term ‘slenderness ratio’.
(iii) Using Rankine’s formula determine the critical buckling load for 3 4 m long
column of equilateral triangular hollow section of side 120 mm and 5 mm
thickness. One end of the column is held in position and direction while the
other end is only held in position but not in direction.
=1
Take a= Y4sqo
Actual height =25m
Yield stress = 115 N/mam?
{10 marks)
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4. (a) (i) Define the term ‘bending siress’.
(i)  Determine the value of the maximum bending stress and the radius of cusranire
at the point of maximum bending moment for a rectangular cantilever beam
of width 120 tom, depth 400 mm and span 2.6 m. The beam carries a uniformly
disteibuted load (UDL) of 30 kN/m together with a point load of 75 kN at the
free end.
Take E = 185 kN/mun’
(6 marks}
(b} Using the method of joint resolution, determine the magnitude and nature of forces for
atl the members of the frame shown in figure 3. (13 marks)
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SECTION B: CONSTRUCTION MATERIALS
Answer at least TWO questions from this section.
Deseribe the glass manofacturing process.
Qutline six types of glass, stating their uses.
Explain the manufacturing process of bricks.
Descnibe the water absorption test on bricks.
Describe the following types of paints:
(i) disterper;
()  emmisions;
(iii}  oil paint.
Explain the following paint defecis, stating how they can be eliminated:
() blisterng;
(it} biﬂ:im?:SS:

(i} chalking;

{iv}  cissing.

{i) Describe bitrmen:

(ii) State two properties of brtarnen.

With reference to iron ores, distmgnish between magnetite and hacmatite.

Explain annealing as a heat treatment process for metals.

Describe the following timber defects:-

(i} knots;,
(ii} burl;
(iii)  shake;
(ivy pitch.

Explain the production of pozzolanic portland cement by the dry process.
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(8 marks)
(12 marks)
{15 marks)

{5 marks)

(6 marks)

{10 marks)

(4 marks)
{4 marks)

(4 marks)

(6 marks)

(6 marks)
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