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INSTRUCTIONS TO CANDIDATE 

1. This paper has two sections A and B. 

2.  Answer ALL the questions as guided in each section. 

3. You are provided with a separate answer booklet. 

4. Marks for each question are indicated in the brackets. 

5. Do not write on the question paper. 

 

 

 

 

 

 

This Paper Consists of SEVEN (7) Printed Pages. 

Candidates should check the question paper to ascertain that all pages are printed as 

indicated and that no pages are missing 
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SECTION A (40 MARKS).                                                                                                  

Answer ALL the questions 

1. Structural elements are load bearing parts of a structure. Outline any THREE   elements.   

                                 (3 Marks)         

2. Beams are flexural members that support loadings on a structure. Use a well labeled diagram 

sketch structural drawings of the following beams.                             

a. Rectangular beam;                                       (2 Marks) 

b. T beam.                                            (2 Marks) 

3. A civil engineer designs structures to prevent failure by considering various constraints 

associated with structural members. Describe TWO constraints.                         (2 Marks) 

4. When designing structures, engineers pay close attention to the different types of loads that 

the structure will be subjected to. Name THREE types of loads.                  (3 Marks) 

5. Analyze the beam in the figure 1 and determine its support reactions. Draw Shear Force and 

Bending Moment diagrams.                             (6 Marks) 

 

              Fig 1 

6. When analyzing a structure for slope and deflection, it is important to establish the behavior 

of structural members when subjected to loading. List TWO assumptions made when 

analyzing slope and deflection.                                                                  (4 Marks)  

7. Differentiate between determinate and indeterminate structures                        (4 Marks) 

8. When designing a structure, different criterions are used. Outline THREE criterions.  

           (3 Marks) 

9. Figure 2 shows a cantilever beam subjected to a point load. Analyze the beam for bending 

moment and draw shear force and bending moment diagrams.               (5 Marks) 
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Fig 2 

10. Foundations are structural elements that transmit the load of the superstructure to the ground. 

If not well designed, they can fail, leading to the failure of the entire structure. Discuss 

THREE modes of failure in foundations.                                                  (6 Marks) 
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SECTION B (60 MARKS)                                                                                                                 

Answer THREE questions  

11. A simply supported beam is subjected to a load varying uniformly from w at the center to 

zero at the supports. Derive general expressions for slope and deflection, and find the slope at 

the supports and the maximum deflection. EI is constant.                      (20 Marks) 

12. Masonry students were contracted to construct a pump house using masonry blocks. The 

effective span of the house was 6m and 5m. Design a flat concrete roof for the structure using 

the following information; 

i. Thickness of slab              -125mm. 

ii. Strength of concrete         - 35N/mm2. 

iii. Strength of steel               - 460N/mm2. 

iv. Unit weight of concrete   - 24KN/m3. 

v. Imposed load                    - 2KN/m2.                          (20 Marks) 

13. A renovation of a structural building was done and the concrete continuous beam was 

replaced with universal beam. Loading on each span were determined and presented on 

figure 3. Using three moment theorem, determine the moments and shear force in each 

support.                     (20 Marks) 

 

           Fig 3 

14. Analyze the retaining wall shown in figure 4 for overturning, sliding and bearing of soil 

given the factor of safety is 1.5, given that, �=300, unit weight of soil =18kN/m3, coefficient 

of friction =0.6, allowable soil bearing capacity= 180kN/m3 and unit weight of 

soil=24kN/M3.   
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                                Fig 4 

      (20 Marks) 
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