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ECV 412: DESIGN II 

 

Instructions to candidates 

• This paper consists of FIVE questions. 

• All symbols have their usual meaning unless otherwise stated 

• Only relevant design codes are allowed 

• Attempt question one and any other two questions 

_________________________________________________________________________ 

QUESTION ONE (30 Marks) 

(i) List four types of foundations that may be used in construction of reinforced concrete 

structures.       (4 Marks) 

(ii) Clearly describe two ways that may be used to achieve pre-stressing in concrete 

construction.       (8 Marks) 

(iii) A solid footing has to transfer a dead load of 1000 kN and an imposed load of 400 kN from 

a square column 400 x 400 mm (with 16 mm bars). Assuming fy = 415, and fck = 20 N/mm2, 

and safe bearing capacity to be 200 kN/m2, design the footing. (18 Marks) 

QUESTION TWO (20 Marks) 

(i) State five serviceability limit states that may be considered during design.  (5 Marks) 

(ii) Design the longitudinal and shear reinforcement for a 275 mm square, short-braced 

column which supports an ultimate axial load of 1280 kN and bending moments of 35 kNm 

about the x-x axis and 25 kNm about the y-y axis. Assume fcu = 30 N/mm2 and fy = 460 

N/mm2 and cover to all reinforcement is 35 mm.  (15 Marks) 

QUESTION THREE (20 Marks) 

Design a reinforced concrete slab 6.3 x 4.5 m simply supported on all the four sides. It has to 

carry a characteristic live load of 10 kN/m2 in addition to its dead weight. Assume C25 concrete 

and fy = 415 N/mm2; also assume that the exposure condition to environment can be classified 

as mild.      (20 Marks) 

QUESTION FOUR (20 Marks) 



(i) Design the longitudinal steel and links for a 300 mm square reinforced concrete column, 

short-braced which is to carry an ultimate load of 1400 kN, with the following material 

properties; fcu = 25 N/mm2 and fy = 460 N/mm2.  (14 Marks) 

(ii) State any three ways in which a reinforced concrete column may fail under loading.  

       (6 Marks) 

QUESTION FIVE (20 Marks) 

A reinforced concrete beam has an overall depth of 500 mm and width of 300 mm. The beam is 

simply supported on 200 mm wide walls and spans 6 m. The beam is exposed to mild conditions. 

The beam is to carry an imposed load of 25 kN/m and a dead load of 15 kN/m (including self-

weight). Assume fcu =30 N/mm2, fy = 460 N/mm2 and fyv = 250 N/mm2, design the beam together 

with the shear reinforcement.   (20 Marks) 



 

 



 

 

 


