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ECT 3459 – Structural Design (Concrete and Masonry) 

B. TECH Civil and Environ. Eng.   Year 4 Semester 2     Time: 2 hours 

Instructions 

i. Answer question ONE and ANY TWO questions. 

QUESTION ONE (30 MARKS) 

a. State three types of retain walls.      (3mks) 
b. State two forms of design.       (2mks) 
c. With the aid of sketches differentiate between a buttress retain wall and a counterfort 

retain wall.         (2mks) 
d. Explain the following terms:          

i. Braced columns       (2mks) 
ii.  Unbraced columns       (2mks) 

e. The cantilever retaining wall shown figure 1 is backfilled with granular material having a 
unit weight, ρ, of 19 kNm-3 and an internal angle of friction, φ, of 30°. Assuming that the 
allowable bearing pressure of the soil is 120 kNm-2, the coefficient of friction is 0.4 and 
the unit weight of reinforced concrete is 24 kNm-3.  

i. Determine the factors of safety against sliding and overturning. (6mks) 
ii.  Calculate ground bearing pressures (6mks) 

f. State four devices employed in tensioning steel for pre-tensioning and post tensioning of 
reinforced concrete.         (4 marks) 

g. With show of sketches state and explain two types of shear failure.   (3 marks) 
 
 

QUESTION TWO (20 MARKS) 

a. What is a retain wall?           (1 mark) 
b. State two classifications of retaining walls      (2 marks)  
c. Using sketches discuss five modes of failure in retaining walls.   (10 marks) 
d. A short-braced column in which fcu = 35 N/mm2 and fy = 450 Nmm2 is required to support 

an ultimate axial load of 2200 kN. Determine a suitable section for the column assuming 
that the area of longitudinal steel, Asc, is of the order of 4 per cent of the gross cross-
sectional area of column, A col. (7mks) 

QUESTION THREE (20 MARKS) 

a. Study figure 1 and determine the design moment from the retained material and concrete 
wall hence design bending reinforcement for a retain wall given hs=5 m, specific gravity 
of concrete is ρ=24 kN/m-3, specific gravity of retained material ρ= 19 kN/m-3.      
(20 marks). 
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QUESTION FOUR (20 MARKS) 

 
a. Design the longitudinal and shear reinforcement for a 275 mm square, short-braced 

column which supports either. 
i) An ultimate axial load of 1280 kN and a moment of 62.5 kNm about the x–x 

axis          (5 marks)  
ii)  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 Nmm-2, fy = 500 
Nmm-2 and cover to all reinforcement is 35 mm.    (5 marks) 
 

b. State two reasons the load on a structure is always anticipated to increase for design 
purposes.        (2 marks) 

c. State three failure modes in columns.    (3 marks) 
d. State five inputs of an engineering project design process.  (5 marks) 

 

QUESTION FIVE (20 MARKS)  

a. According to the BS code standards, bricks are primarily specified in terms of?  
          (5 marks) 

b. The internal load-bearing brick wall shown in figure 3 supports an ultimate axial load of 140 kN per 
meter run including self-weight of the wall. The wall is 102.5 mm thick and 4 m long. Assuming the 
masonry units conform to Category II and the construction control category is ‘normal’, design the 
wall.          (15 marks) 
 

 

N/B: Figures are attached 
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