


SECTION A: STRUCTURES 1

Answer at least TWO guestions from this section.

= (a}  Asteel bar of diameter 25 mm is loaded as shown in figure 1.
Determine the change in length that occwrs in the bar.
Take E = 200 kN/mm' (6 mirks)
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(b} Figure 2 shows a framed truss of 4 m span carrving central foad of 20 kN.
Using the method of resolution at joints, determine the magnitude and nature of

the forces in all members of the feame. { 14 marks)
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Fig. 2

2 o) A mild steel rod of 10 mm diameter and 300 mm long is enclosed centrally inside a
hollow copper tube of external diameter 20 mm and intemal diameter |5 mm.
The ends of the rod and tube are fastened together and the composite bar is subjected
1o an axial pull of 20 kN. Determine the stresses developed in the steel rod and copper

tube,
Take E__ = 200 kN/mum’; E___ =100 kMN/mm’ (8 marks)
(b) A uniform lamina is shaped as shown in figure 3. Determine the centroid of the lamina
{shaded portion). (12 marks)
£

2T05/103  2709/103
Z707/103 27164103 2




e S

] ""J L
= Figure 4 shows the shear force diagram for o simply supported beam.
(i) Sketch the Joaded beam, indicating the supports.
(1) Caleulate the bending moment ut every 2 m interval,
(it} Sketch the bending moment diagram, indicating the critical values. {20 markx)
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Fig. 4

. (ap  State four assumptions made in the analysis of planc structural frameworks.
{4 marks)

ib) Derive the general expression for shear stress across a rectangular beam section and
hence sketch the shear stress distribution diagram. (B marks)

fed Figure 5 shows o T-section used as a strut. The strut is 4 mi long and is hinged at both
ends. Calculate Euler's crippling load.

Take E= 200 kN/mm? S (8 marks)
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SECTION B: CONSTRUCTION MATERIALS
Amswer af least TWO questions from this section.

State three scales of strength used in compressive tests on building stones, giving the
strength range in each case. (3 marks)

With the aid of labelled sketches describe the following methods of timber conversion,
stating one advantage of each:

(i) Plain sawing;
(i) Quarter sawing. i # marks)

With the aid of sketches, explain the formation of the following timber defects:

(1 Heart shakes;

(i) Star shakes;

(1it)  Cup shakes. {9 marks)
List six nses of rubber in the construction industry. (3 marks)

With the aid of & low chart, describe the process of manufacturing bricks. (9 marls)

= ___ - _" Ty

Describe the following types of paints: AR M e
| = GRS Bid
(i) il paints; 9 II

(i) Varnish; /s -}!\3& ;s I-"
(iii)  Enamel; el ﬂ-.-it o ,,-;:,-‘ 5

(iv)  Latex paints. | | ;:;garmarks}

=Sl ‘ul. | dL_..-""_--
Define the following properties of metals: st
(1) Strength;
()  Handness:
i)  Toughness. {3 marks)
Describe the following forms of iron, stating one use of each:
(i}  Pig iron;
(i) Wrough iron:
(in)  Cast iron. (9 marks)

Describe the following process of sheet glass production, stating one use of cach
product:

(i)  Flatdrawn process;
(fi}  Float process. (8 marks)
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