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Answer any FOUR of the five questions. Marks for each question are indicated in the 

parenthesis. 

Standard codes and tables relevant to the subject are allowed. 

The usual notations apply. 

 

 

 
 
 
 
 
 
 
 
 



1a) Outline general procedures adopted for the design of pad footings.     (3 marks) 
b) A reinforced concrete beam is 350mm wide and 700mm deep is required to span 8m between the 

centres of supporting piers 300mm wide. The beam beam carries dead and imposed loads of 22kN
m

 

and 17kN
m

 respectively as shown in figure 1. 

 Assuming 230cu
Nf

mm
= , 2460y

Nf
mm

= , 2250yv
Nf

mm
=  and the exposure condition is 

mild, design the beam in respect to: 
- Main Steel 
- Shear Reinforcement 
- Deflection 
- Reinforcement Detail 

8000mm

300mm 300mm

22 kN
m

17 kN
m

 

Fig. 1 

(17 marks) 

2. a) Explain the following types of retaining wall using sketches: 
- Gravity walls 
-  Cantilever walls 
- Counterfort walls 

(7.5 marks) 

b) A one way reinforced concrete floor subject to an imposed load of 23.8kN
m

 spans between block 

walls as shown in figure 2. Design the floor for mild exposure conditions assuming the following 
material strength: 

- 230cu
Nf

mm
=  ,  

- 2460y
Nf

mm
=  

150mm 150mm

5500mm

 
Fig.2 

(12.5 marks) 



3. Figure shows a part plan of Dean of engineering’s office floor supported by 

monolithic concrete beams, with individual slab panels continuous over two or more 

supports in the upcoming engineering complex at MMUST. The floor is to be designed 

to support an imposed load of 23 /kN m and finishes plus ceiling loads of 21.28 /kN m . 

The characteristic strength of the concrete is 230 /N mm and the steel reinforcement is 
2460 /N mm . The cover to steel reinforcement is 25 mm. 

(a) Calculate the mid-span moments for panels AB2/3 and BC1/2 assuming the 

thickness of the floor is 200 mm. 

(b) Design the steel reinforcement for panel BC2/3 (shown hatched) and check the 

adequacy of the slab in terms of shear resistance and deflection. Illustrate the 

reinforcement details on plan and elevation views of the panel. 
 

 
 

Fig. 3 

 
 

 

 

3. a) Differentiate between: 

- short and slender columns; 



-  braced and unbraced columns. 

(6 marks) 

b) A 500mm square column axially carries a dead load Gk of 1000kN and imposed load Qk of  350kN. 

Assuming that the safe bearing capacity of the soil is 2150kN
m

. Design and detail a square pad 

footing to resist loads assuming the following materials: 

- 240cu
Nf

mm
=  

- 2460y
Nf

mm
=  

(14 marks) 

4. a) Differentiate between one way and two way slabs.            (2 marks) 

 b) Masinde Muliro University of Science and Technology is planning to build a dam to mitigate on the 

perennial water shortage. The engineer is recommending the use of cantilever retailing wall shown in 

figure 3 and is to be backfilled with granular material a unit weight, 19
3

kN
m

 and an angle of 

friction, 30o = . Assuming that the allowable bearing pressure of the soil is 150
2

kN
m

, the 

coefficient of friction is 0.5 and unit weight of reinforced concrete is 24
3

kN
m

. 

(i) Determine the factor of safety against sliding and overturning. 

(ii) Calculate the ground bearing pressure. 

(iii) Determine the bending reinforcement of the wall. Assuming 35
2

Nfcu
mm

= , 

460
2

Nf y
mm

=  and cover is 40mm. 

 

 



Fig.3 

(18 marks) 

 

 

 

5. a) Explain what you understand by the term ‘under-reinforced’ and why concrete 

beams are normally designed in this way. 

(4 marks) 

b) Design the longitudinal and shear reinforcement for a 300mm square, short-

braced column which supports either: 

(i) An ultimate axial load of 1300kN and a moment of 64kNm about the x-x axis  

(ii) An ultimate axial load of 1300kN and a moment of 62.5kNm about the x-x 

axis and 45kNm about the y-y axis 

Assume 460
2y

Nf
mm

= , 30
2

Nf
cu mm

=  

. 

(16 marks) 
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