
ECV 4327

A Centre of Excellence

TECHNICAL UNIVERSITY OF MOMBASA (TUM)

UNIVERSITRY REGULAR EXAMINATIONS FOR:

BACHELOR OF SCIENCE IN CIVIL ENGINEERING

ECV 4327: STRUCTURAL DESIGN I

SPECIAL/SUPPLEMENTARY EXAMINATION
                             SERIES: 2024/2025

TIME: 2 HOURS

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 parenthesis. 
iv. Relevant standard codes are allowed.
v. Tables with properties of UC, UB and Angles are allowed

vi. The usual notations apply

Question One [30 Marks]
  a) Describe the following failure modes of steel connections with the help of sketches.

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

b) Using sketch briefly explain the phenomenon of lateral buckling of structural Timber 
beam [4 marks]

c) (i) Define limit state as applied in structural steel design. [2 marks]
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(ii) State the ultimate limit states that are relevant to design of steel structures. [2 marks]

(iii) Briefly describe the four classes of steel sections.        [6 marks]

d) A timber beam (Figure 1) with a clear span of 3 m supports a uniformly distributed 
load of 8 kN including self-weight of beam. Determine a suitable section for the beam 
using timber of strength class C16 under service class 1. Assume that the bearing length 
200 mm and that the ends of the beam are held in position and compression edge held  
in line.

Figure 1

             

[12 marks]

  

Question Two [20 marks]

(a) Double angle web cleat beam to column connection whose detail is shown in figure 
Q2 is suitable to resist the shear force . Assume grade 43 steel and bolts are 
M16 grade 8.8 in 2mm clearance holes.

(i) Check if fastener spacing and edge/end distances are adequate. [3 marks]

(ii) Check if the strength of bolts connecting cleats to supporting column is adequate.

 [7 marks]
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Figure Q2 (all dimensions in mm)

(b) A timber column of redwood GS grade consists of a 150 mm square section which is  
restrained at both ends in position but not in direction. Assuming that the actual height 
of the column is 3.8 m, calculate the maximum axial long-term load that the column can 
support. Hence check the adequacy of the column in to resist a long-term axial load of 

and a bending moment of .[10 marks]

Q  uestion   Three [20 marks]  
(a)  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
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Figure Q3
[20 marks]

Question Four [20 marks]
(a) A proposed cantilever beam 1 m long is to be used to support the balcony of male  
hostel at Egerton University is to be built into a concrete wall as shown in figure Q4. It 
supports  characteristic  dead  and  imposed  loading  of   and  
respectively. Select a suitable UB section in S275 steel to satisfy bending, deflection and 
shear criteria only.

Figure 4

ECV 4327: STRUCTURAL DESIGN I



ECV 4327

[12 marks]

 (b)Describe how the following factors influence the strength of structural timber.
- Moisture content, K2 (3 marks) 
- Duration of Loading K3 (2 marks)
- Notched ends, K5 (3 marks)

Table1. Tensile stress area, At

Table 2. Proof load of HSFG bolts, Po
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Geometrical properties of sawn softwoods

ECV 4327: STRUCTURAL DESIGN I



ECV 4327

ECV 4327: STRUCTURAL DESIGN I


