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Instructions to Candidates:
i. This paper contains FOUR questions

ii. Answer Question ONE and any other TWO 
iii. Marks for each question are indicated in the parentheses. 
iv. Relevant standard codes are allowed.
v. Tables with properties of UC, UB and Angles are allowed

vi. The usual notations apply
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Question One [30 marks]
(a) Briefly explain the demerits of using structural steel. [6 marks]
(b) Discuss the factors which influence the strength of timber and explain how the 
strength of timber is assessed in practice. [12 marks]
(c) Briefly explain any FIVE advantages and disadvantages of using welded connection 
connections. [5 marks]
(d) Explain the Lateral torsional buckling of steel beam using a sketch. [3 marks]
(e) Outline the Classification of steel cross-sections. [4 marks]

Question Two [20 marks]
A mechanically graded timber column of strength class C16 consists of a 100 mm square 
section (figure Q2) which is restrained at both ends in position but not in direction. 
Assuming that the service conditions comply with Service Class 2 and the actual height 
of the column is 4m. 
i) Calculate the axial load capacity of the column can support. [12 marks]
ii)  Check the adequacy of the column to resist a long-term design axial load of  
applied 40 mm Eccentric to its y–y axis. [8 marks]

Figure Q2

Question Three [20 marks]
Check the suitability of  UB section in S275 steel loaded by uniformly 
distributed loading and as shown in Figure Q3. Assume that 
the beam is fully laterally restrained and that the beam sits on 100 mm bearings at each 
end. Ignore self-weight of beam.
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Figure Q3

Question four [20 marks]
Calculate the design resistance of the connection detail shown in figure Q4. The cover 
plates are made of S275 steel and connected with either
a) non-preloaded bolts of diameter 20 mm and class 4.6 or [14 marks]
b) Prestressed bolts of diameter 16 mm and class 8.8 [6 marks]
Assume that in both cases, the shear plane passes through the unthreaded portions of 
the bolts.

Figure Q4
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Table 2. Proof load of HSFG bolts, Po

Geometrical properties of sawn softwoods
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