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PART A - (8 X 2 = 16 marks) 
1. The counterforts are usually spaced at a c/c distance of ________ 

a)3m 
b)one third to one half the total height of wall 
c)one third to two third of the total height of wall  
d)one third the projecting height from the ground level 

2. Why circular Water tanks are preferred over rectangular tanks? 
a) A round structure is the strongest geometrical structure and is stronger than box shapes 
and also is Monolithic. 
b) The stress generated by fluid in the tank distributes equally in all directions 
c) In case of rectangular or square shapes, the stress concentration would be too high in 
corners. 
d)All of the above 

3. The minimum thickness of flat slabs or flat plates  
a)is decided based on the span to effective depth ratio similar to two way slabs 
b)should be greater than 125 mm 
c)both of these 
d)None of these 

4. Which of the following is an incorrect assumption of yield line analysis? 
a) The yield lines are straight lines as they are the lines of intersection between two planes 
b) The elastic deformations are neglected and plastic deformations are only considered 
c) The steel reinforcement is partially yielded along the yield lines at collapse. 
d) The bending and twisting moments are uniformly distributed along the yield lines. 

5. What is the function of weep hole in retaining wall? 
6. Name the joints which are provided between circular water tank wall and floor. Explain any 

one 
7. Explain column head with neat sketch 
8. What are the sign conventions used for yield line patterns and supports? 

PART B - (4 X16 = 64 marks) 
9. (a) Design a Cantilever retaining wall to retain horizontal earthen embankment of 

height 3.8 m above ground level .The earthen backfill is having a density of 20 
kN/m3 and angle of internal friction as 300 .The safe bearing capacity of the soil 
is 175 kN/m2 .The coefficient of friction between soil and concrete is assumed 
to be 0.6.Use M25 and Fe415. 

( 16 ) 

(OR) 
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 (b) Analyse the stability of a counterfort retaining wall to the following particulars. 

Height of the wall above the general ground level= 6 m 
Safe bearing capacity of the soil = 160 kN/m2 
Angle of repose of the soil =300 
Unit weight of backfill soil =17 kN/m3    
The coefficient of friction between soil and concrete is assumed to be 0.55 .Use 
M20 concrete and Fe415 grade steel 

( 16 ) 

 
10. (a) Design a circular water tank with the spherical dome with flexible base for the 

capacity of 500m3, which is resting on ground. Assume all other necessary data 
required, including its concrete grade and steel grade. 

( 16 ) 

(OR) 
 (b) A rectangular water tank of 4.5m long ,2.25m high ,2.25m wide is constructed 

below the ground surface. Walls are rigidly jointed at vertical edges .Design the 
side walls of the tank .unit weight of soil is 18.3 kN/m3 and water table is likely 
to rise upto ground level. Use M20 grade concrete and Fe415 grade steel 

( 16 ) 

 
11. (a) Design a waist slab type dog legged staircase for an office building, for the 

following data Height between floors = 3.6m, Riser = 160mm, Tread = 270mm, 
Width of flight = landing width = 1.25 m ,LL = 4.0 kN/m2  . Finishes = 0.6 
kN/m2. Assume the stairs to be supported on 230mm thick masonry walls at the 
outer edges of landing, parallel to the risers Use M20 grade concrete Fe415 
grade steel. Adopt  Mild exposure conditions. 

( 16 ) 

(OR) 
 (b) Design an interior panel of a flat slab with panel size 6m x6m supported by 

columns of size 500 x 500 mm. Provide suitable drop. Take live load as  
4 kN/m2.Use M20 grade concrete and Fe415grade steel 

(16  ) 

 
12. (a) Design a rectangular slab of 6m X 4m simply supported at the edges carrying 

service load of 4 kN/m2.Assume the coefficient of orthotrophy as 0.7.Materials 
used are M20 grade concrete and Fe415 steel bars 

(16 ) 

(OR) 
 (b) Design a circular slab of diameter 4 m which is simply supported at the edges 

adopt service live load as 4 kN/m2. Use M20 grade concrete and Fe415 grade 
steel. 

( 16 ) 

 


