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QUESTION 1 (25 MARKS) 

a) Name five defects in timer that would make it unsuitable for use    (5 mks) 

b) Timber as an engineering material is unique in its structure and mode of growth that result in 

characteristics and properties distinct and complex from other materials. Name some of these 

characteristics that influence design of timer.      (5 mks) 

c) Most of engineering materials obeys Hooke’s Law, i.e. when subjected to an external force 

system. With the aid of a diagram illustrate a typical stress−strain curve for a steel specimen. 

           (10 mks) 

d) Name at least FIVE principal considerations in the design of all beams   (5mks): 

QUESTION 2 (25 MARKS) 

a) Name two types of steel material you know in the construction market   (5mks) 

b) Name five  disadvantages of steel as an engineering material                     (5mks) 

c) Figure 1 below is a steel bracket-to-column connection. Show that the bolts in the bracket-to-

column connection below are suitable to resist the design sheer force of 200 kN. Assume the 

bolts are all M16, grade 8.8.                                                                  (15mks) 

 

 
Figure 1 

 

QUESTION 3 (25 MARKS) 

i. Timber is a hygroscopic material that absorbs/releases moisture from/to its surrounding 

environment depending on the amount of moisture in that environment. For exposure 

conditions three service classes have been defined. Explain the classes.  (9 mks) 

ii. With aid of diagrams, discuss 4 (Five) common modes of failure associated with steel beams 

and joists.           (16 mks)  

 

QUESTION 4 (25 MARKS) 

Consider the design of a suspended timber floor system in a domestic building in which the joists at 500 

mm centres are simply supported by timber beams on load-bearing brickwork, as shown in Fig (a). The 

support beams are notched at the location of the wall, as shown.  Check for Bending and deflection of 

T&G member. 

Design data: 

Centre of timber joists 500 mm 

Distance between the centre-lines of the brickwork wall 4.5 m 

Strength class of timber for joists and tongue and groove boarding and beams C22 

Imposed loading (long-term) 3.0 kN/m2 

Exposure condition Service Class 1 
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Figure 2 

 

 

QUESTION 5 (25 MARKS) 

Select a suitable column section in S275 steel to support the ultimate loads from beams A and B shown 

in Fig. 3. Assume the column is 7 m long and is effectively held in position at both ends but only 

restrained in direction at the bottom. 

 

 
Figure 3 

 


