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Instructions to Candidates

You should have the following for this examination

      -Answer Booklet, examination pass and student ID

This paper consists of five questions. Attempt any THREE questions.

Do not write on the question paper.

QUESTION ONE (20 Marks)
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(a) List  the factors that will determine the choice of a slab in design (4 Marks)

(b) Design the continuous one-way spanning slab in Example 3.10 assuming the cover 
to the reinforcement is 25 mm (Fig. 1). ( 16 Marks)

QUESTION TWO (20 Marks)

A reinforced concrete floor subject to an imposed load of 4 kNm−2 spans between brick 
walls as shown below. Design the floor for exposure class XC1 assuming the following 
material strengths: fcu = 35 Nmm−2 fy = 500 Nmm−2. (20 Marks)

QUESTION THREE (20 Marks)
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Fig.  shows a part plan of an office floor supported by monolithic concrete beams (not 
detailed), with individualslab panels continuous over two or more supports. The floor 
is to be designed to support an imposed load of 4 kNm−2 and finishes plus ceiling loads 
of 1.25 kNm−2. The characteristic strength of the concrete is 30 Nmm−2 and the steel 
reinforcement is 500 Nmm−2. 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 180 mm. ( 10 Marks)

(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. (10 Marks)

QUESTION FOUR (20 Marks)

(a) State THREE conditions that define Beams in reinforced concrete structures.
( 3 

Marks)
(b) A short-braced column in which fcu = 30 Nmm−2 and fy = 500 Nmm−2 is required to 

support an ultimate axial load of 2000 kN. Determine a suitable section for the 
column assuming that the area of longitudinal steel, Asc , is of the order of 3 per cent 
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of the gross cross-sectional area of column, Acol . ( 17 Marks)

QUESTION FIVE (20 Marks)

(a) State the two principal categories of limit states normally considered in design and 
describe what each state entails. (7 Marks)

(b) Design the longitudinal steel and links for a 350 mm square, short-braced column 
which supports the following axial loads: Gk = 1000 kN Qk = 1000 kN Assume fcu = 40 
Nmm−2 and fy & fyv = 500 Nmm−1                (13 Marks)
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