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Instructions  

1. Answer question 1 (Compulsory) and ANY other two questions 

2. Candidates are advised not to write on question paper 

3. Candidates must hand in their answer booklets to the invigilator while in the 

examination room 

 

 

 

 

 

 

 

 

 

 

 

 

OASIS OF KNOWLEDGE



 

QUESTION ONE (30 marks) 

a) Discuss the advantages of Reinforced Concrete over other building materials.                    

           5  marks 

b) Differentiate post-tensioned concrete from pre-tensioned concrete   4marks 

c) Discuss the Strength Design Philosophy citing any 3 a dvantages  6marks 

d) Concrete as a composite construction material  is sensitive to its handling.  

Explain 5 major factors that affect the failure reinforced concrete   7.5marks 

e) Discuss the tests that are done of hardened concrete     7.5marks 

QUESTION TWO (20 marks) 
 

a) A simply supported rectangular beam of 8 m span carries a design load of 17.8 kN/m. 

The beam dimensions are breadth 250 mm and effective depth 400mm. Find the steel 

area required. The concrete is grade 30 and the steel grade 460.  

b) A slab section 1 m wide and 130 mm deep with an effective depth of 100 mm is 

subjected to a moment of 10.5 kN-m. Find the area of reinforcement required. The 

concrete is grade 25 and the reinforcement grade 250. 

QUESTION THREE (20 marks) 
 

a) A rectangular beam is simply supported over a span of 6 m and carries a dead 

load including self-weight of 12.7 kN/m and an imposed load of 6.0 kN/m. The 

beam is 200 mm wide by 300 mm effective depth and the inset of the compression 

steel is 40mm. Design the steel for mid-span of the beam for grade 30 concrete and 

grade 460 reinforcement.  

b) Determine the ultimate axial load and moment about the XX axis that the column 

section shown can carry when the depth to the neutral axis is 250 mm. The materials 

are grade 30 concrete and grade 460 reinforcement. 

c)  
 
 
 

QUESTION FOUR (20 marks) 

a) Define terms PreStressing and Pretensioning as used in Concrete technology 4marks 

b) Discuss any 3 advantages and 3 disadvantages of prestressed concrete.                             

6marks 

c) A column 400mm x 400mm carries a dead load of 800kN and an imposed load of 

300kN. The safe bearing pressure is 200kN/m2. Design the moment reinforcement for 

a square base to resist the load. The concrete grade is 35N/mm2 and reinforcement 

grade 460N/mm2.         10marks 

d)  



 

QUESTION 5 (20 marks) 

a) A slab in an office building measuring 5 m×7.5 m is simply supported at the edges with 

no provision to resist torsion at the corners or to hold the corners down. The slab is 

assumed initially to be 200 mm thick. The total dead load including self-weight, screed, 

finishes, partitions, services etc. is 6.2 kN/m2. The imposed load is 2.5 kN/m2. Design 

the slab using grade 30 concrete and grade 250 reinforcement. The exposure condition is 

mild. 15marks 

b) For a singly reinforced beams, the ultimate moment of resistance of a section is based 

on certain assumptions. State the assumptions. 5marks  

 

Annexures  

Table 1: Areas of groups of bars 

 

Tab 2 

 

Table 3 

 

Coefficients 

 

For mild condition of exposures, the cover is 25mm 
 
 
 
 


