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Question One (Compulsory)

a) Concrete structural design requires formula to determine to right area of steel and members sizing.
These formulas can be derived from 1st principles. Derive the following formulas:

(i) Ultimate moment of resistance
(ii) Area of tension reinforcement 
(iii) Leverm
(iv)Shear resistance

Show their relevance in BS 8110 (12 marks)

b) Using relevant BS clamer, design the slab showing in figure 1, below and show the sled in the section

© 2015 –Technical University of Mombasa Page 1



Assume:
 150mm thick flow
 Moderate exposure
 Fire resistance 1 ½ hours
 Partition loady = 1.5KN/m2

 Any other necessary data

Apply all necessary checks (18 marks)

c) A T-shaped cross-section of a beam shown in figure 2(b) is subjected to a vertical shear force of
10KN. Calculate the shear stress at the neutral axis and at the neutral axis and at the junction of the
web and the flange. Moment of inertia about the horizontal axis is 11340cm4

Question Two

Figure 2 below shows a floor system of a multistory building of solid reinforced concrete structure:

(i) Design the L-beam 1 – 1
(ii) Design the T- beam (20 marks)

Question Three

a) Concrete like any other building material has various failures which if not addressed can cause failure
of the whole structure. Discuss THREE of these failures (9 marks)

b) Study figure 3 below carefully and design column B2, given the following assumptions:
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Figure 1

Figure 2



 Nomical cover 40mm
 Fig = 460N/mm2

 fcu = 75N/mm2

 b = 400mm
 h = 200mm
 Effective  height 395m (11 marks)

Question Four 

a) When Engineers receive drawings from the Architect, they initiate a process  before actual structural
design. Discuss this process (8 marks)

b) A multistory building (column shown in figure 5) carries facloned dead load of 241KN and live load
of 164KN. Design as suitable base to carry to column. Assume:

o BC = 500KN/m2

o Cover = 40mm (12 marks)

Question Five

a) Structure, particularly multistory structures even when load design have done and checked still face
the problem of wind and seismic loading. Discuss the effects of these loadings. Compare the concrete
vs steel structure (8 marks)

b) Figure 5 shows elevation of a concrete stair slab spanning longitudinally on two beams. The effective
span h 3000mm and the rise is 1500 with 260mm treach and riser of 180mm. Design the stair and
show the reinforcement in the section (12 marks)
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