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Question One (20 marks) 
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a) Briefly explain disadvantages of using structural steel as a construction material. 

 [10 marks] 

b) List essential conditions leading to brittle fracture in structural steel [6 mark] 
c) Describe the following failure modes of steel connections with the help of 

 sketches. 
- Single shear failure of bolt 
- Double shear failure      [4 marks] 

 
Question Two (20 marks) 
A beam shown in figure Q2 is part of the structural system of the proposed ladies hostel. 
The beam is fully laterally restrained and that it sits on 125 mm bearings at each end. 
Select a suitable beam section using S 235 steel to support the loads shown. Carry out 
the following suitability checks: 
- Strength classification 
- Section classification 
- Resistance of the cross-section 
- Shear buckling resistance 
- Flange induced buckling 
- Deflection 

 
Figure Q2 

 
Question Three (20 marks) 
Select a suitable column section in S275 steel to support the ultimate loads from beams 
A and B shown in figure Q3. Assume the column is 8 m long and is pinned at the top 
and fixed at the bottom. Assume the self-weight of the column to be 7kN 



  TCV 4316 

 

TCV 4316: STRUCTURAL STEEL DESIGN  

 

 
Figure Q3 

 
Question Four (20marks) 
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 

 
 


