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Question Bank 
 

 

Q1. 

                        30 MCQ based on the entire syllabus 
 
Choose the correct option for following questions.  
 

1. The minimum tension reinforcement of Fe415 steel for a beam of width 270 mm 
and 490 mm effective depth is 

Option A: 290.97 Sq. mm. 
Option B: 280.97 Sq. mm. 
Option C: 270.97 Sq. mm.  
Option D: 260.97 Sq. mm. 

  
 

2. 
A reinforced concrete beam of width 250 mm & overall depth 500 mm is subjected 
to a working moment of 145 kNm. The bar diameter of tensile steel to be used is 
20 mm and clear cover at the bottom is 20 mm. If M25 grade concrete & Fe415 
steel are provided, it is to be designed as 

Option A: Under-reinforced type of singly reinforced beam 
Option B: Doubly reinforced beam  
Option C: Over-reinforced type of singly reinforced beam  
Option D: Balanced beam  

  
3. The design bond stress for deformed bars in compression is 3 MPa. The 

corresponding bond stress for the same bars in tension is 
Option A: 5.4 MPa 
Option B: 4.4 MPa 
Option C: 3.4 MPa 
Option D: 2.4 MPa 

  
4. The live load for a staircase which is liable to be overcrowded is usually taken as  

Option A: 5 kN/m2 
Option B: 4 kN/m2 
Option C: 3 kN/m2 
Option D: 2 kN/m2 

  
 

5. 
For a cantilever retaining wall, SBC of soil is 200 kN/m2, angle of internal friction 
of soil is 30 degrees and soil unit weight is 19 kN/m3. What is the minimum depth 
of foundation required? 

Option A: 0.999 m 
Option B: 1.169 m 
Option C: 1.5 m 
Option D: 1.269 m 

  
6. In counterfort retaining wall, the vertical stem is designed as a  

Option A: Cantilever slab 
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Option B: Flat slab 
Option C: Hollow slab 
Option D: Continuous slab  

  
7. For a circular water tank with the flexible base, height of water is 6 m. and internal 

diameter is 14 m. Unit weight of water is 9.81 kN/m3. Considering 1 m height at 
the base, the maximum hoop tension at the base is 

Option A: 412.02 kN 
Option B: 512.02 kN 
Option C: 612.02 kN 
Option D: 712.02 kN 

  
8. For a rectangular water tank, when length to width ratio is greater than 2 

Option A: Short walls are designed as cantilever from base; long walls are designed as 
supported on short walls.  

Option B: Long walls are designed as cantilever from base; short walls are designed as 
supported on long walls. 

Option C: Long as well as short walls are designed as cantilevers from base.  
Option D: Tank walls are designed as continuous frame.  

  
9. The loss of prestress with respect to time at constant strain in steel is known as  

Option A: Creep  
Option B: Ductility  
Option C: Shrinkage  
Option D: Relaxation  

  
10. The structures which have greater natural period  

Option A: Attract large seismic forces and have small drift  
Option B: Attract less seismic forces and have small drift 
Option C: Have large drift 
Option D: Attract large seismic forces 

  
11. The effective span for -------- is the distance between the centers of bearings or the sum of 

the clear span and the effective depth whichever is less 
Option A: Cantilever slab 
Option B: Fixed slab 
Option C: Simply supported slab 
Option D: Overhang slab 

  
12. What is the moment of resistance of singly reinforced concrete beam of 200 mm width and 

400 mm effective depth? Take M20 concrete and Fe415 steel. Let Xu max / d = 0.479 
Option A: 59.26 KNm 
Option B: 53.56 KNm 
Option C: 75.21 KNm 
Option D: 88.37 KNm 

  
13. If number of risers used in stair case are 12 in each flight, then number of treads in each 

flight are equal to 
Option A: 13 
Option B: 11 
Option C: 10 
Option D: 9 
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14. Maximum bending moment per meter width of stair is 29538 Nm. Then its ultimate 
moment is equal to 

Option A: 43567 Nm 
Option B: 42309 Nm 
Option C: 41000 Nm 
Option D: 44307 Nm 

  
15. Toe slab is a part of 

Option A: Retaining wall 
Option B: Water tank 
Option C: Stair case 
Option D: Flat slab 

  
16. A cantilever retaining wall has width of base slab 3 m. Distance of point of application of 

resultant force from the heel end is 1.813 m. Therefore its eccentricity is 
Option A: 0.6 m 
Option B: 0.51 m 
Option C: 0.313 m 
Option D: 0.78 m 

  
17. Contraction joints are provided in interval of 7.5 meters at position of zero shear in water 

tank for 
Option A: Rigid joint 
Option B: Roof slab joint 
Option C: Vertical wall and base joint 
Option D: Inclined Joint 

  
18. Lap splices shall not be provided 

Option A: Within a joint 
Option B: At mid span 
Option C: At long span 
Option D: Within a distance of 5d from the face of joint 

  
19. A method of prestressing concrete in which the tendons are tensioned before the concrete 

is placed is called 
Option A: Pre-tensioning 
Option B: Post-tensioning 
Option C: Tendon 
Option D: Debonding 

  
20. In a pretensioned beam, there will be loss of stress due to 

Option A: Friction 
Option B: Anchorage slip 
Option C: Elastic deformation of concrete 
Option D: Creep coefficient 

 
21. 

The minimum tension reinforcement of Fe500 steel for a beam of width 280 mm and 500 
mm effective depth is  

Option A: 438 mm2 
Option B: 338 mm2 
Option C: 238 mm2 
Option D: 138 mm2 

 
22. 

In a slab, 12 mm diameter bars are to be provided at 150 mm centre to centre. Due to non-
availability of 12 mm bars, diameter of bars was changed to 16 mm. The new spacing will 
be  

Option A: 233.33 mm 
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Option B: 266.66 mm 
Option C: 333.33 mm 
Option D: 366.66 mm 

 
23. 

A dog-legged staircase is to be provided with 160 mm riser and 250 mm tread for a step. 
If floor to floor height is 3.2 m, number of risers and treads in one fight, respectively, are   

Option A: 12 and 11 
Option B: 11 and 10 
Option C: 10 and 9 
Option D: 9 and 8 

 
24. 

For a cantilever retaining wall, safe bearing capacity of soil is 170 kN/m2, angle of internal 
friction of soil is 30 degrees and unit weight of soil is 18 kN/m3. What is the minimum 
depth of foundation to be provided?  

Option A: 3.049 m 
Option B: 2.049 m 
Option C: 1.049 m 
Option D: 0.949 m.  

 
25. 

For a cantilever retaining wall, the combined weight of retaining wall and backfill soil is 
230 kN. The base has a width of 4 m and the eccentricity of the resultant at the base is 0.45 
m. The maximum and minimum stress intensities at the base, respectively, are  

Option A: 96.31 kN/m2 compressive and 18.68 kN/m2 tensile 
Option B: 96.31 kN/m2 compressive and 18.68 kN/m2 compressive 
Option C: 96.31 kN/m2 tensile and 18.68 kN/m2 compressive 
Option D: 96.31 kN/m2 tensile and 18.68 kN/m2 tensile 

26. For RCC water tanks, the maximum free water-cement ratio permitted is  
Option A: 0.60 

Option B: 0.55 
Option C: 0.45 
Option D: 0.40 

27. What is the area of vertical distribution steel of a circular tank by IS code method if 
thickness of wall is 170 mm. 

Option A: 510 mm² 
Option B: 620 mm² 
Option C: 850 mm² 
Option D: 763 mm² 

28. The capacity of structure or its member is the capacity to undergo large in-elastic 
deformations without significant loss of strength or stiffness is called 

Option A: Response 
Option B: Ductility 
Option C: Importance factor 
Option D: Durability 

29. The grade of concrete for prestressed member should be in the range of 
Option A: M-20 to M-30 
Option B: M-80 to M-100 
Option C: M-30 to M-60 
Option D: M-15 to M-30 

30. Loss of stress due to elastic deformation of concrete depends upon 
Option A: Relaxation of steel 
Option B: Friction and anchorage slip 
Option C: Modular ratio 
Option D: Shrinkage of concrete 
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Q. 2, 3 and 4 of 10 marks 

1 

Design a cantilever retaining wall to retain horizontal earthen embankment of height 4.5 
m. above the ground level. The earthen embankment has a density of 18 kN/m3 and angle 
of internal friction of 30 degrees. The safe bearing capacity of soil is 220 kN/m2. The 
coefficient of friction between soil and concrete at base is 0.60. Use M20 concrete and 
Fe415 steel. 

2 

Design a reinforced concrete slab for a room of clear dimensions (4.2 m X 5.2 m). The 
slab is supported on all sides on walls of width 300 mm. The live load is 3.5 kN/m2 and 
floor finish load is 1.3 kN/m2. Use M20 concrete and Fe415 steel. The corners of the slab 
are held down. 

3 

Design a circular water tank with a flexible base resting on ground for 120000 litres 
capacity. The depth of water tank is 5.3 m. Unit weight of water is 9.81 kN/m3. Use M25 
concrete and Fe415 steel. Take permissible stress in concrete in direct tension as 1.3 MPa 
and permissible tensile stress in steel as 130 MPa. Make any other suitable assumptions. 
Draw neat sketches of reinforcement details  

4 

Design a dog-legged staircase for a room with clear dimensions (3.2 m X 6.2 m). Floor 
to floor height is 3.6 m. Live load is 3 kN/m2. Stairs are supported on 230 mm thick walls 
at the end of the landings. Use M20 concrete and Fe415 steel. Take all necessary 
serviceability checks. Draw neat sketches of reinforcement details.  
 

5 
Design a 4 m x 6 m interior panel of a two-way continuous slab for a live load of 3000 N/m². Use 
M20 concrete and Fe415 steel. 
 

6 

A cantilever type retaining wall is required to support leveled earth back fill. The height of wall 
above the general ground level is 4.5 m. Design all components using following additional 
data. SBC of soil = 160 KN/m². Angle of repose = 30⁰. Unit weight of earth fill = 18 KN/m³. 
Friction coefficient between soil and concrete = 0.55. Use M20 and Fe415.  

7 
Design a doglegged staircase for a building. Available room size is 3m x 5m. Floor to floor height 
is 3.2m. Grade of concrete is M25 and steel is Fe415. Draw the plan showing the flight details, 
mid landing etc. Draw reinforcement details in a flight. 

8 
Design a circular water tank with a flexible base to the following requirements. Diameter 
of tank = 6m. Depth of water = 3.75m. The tank rests on the ground. Unit weight of water 
is 9.81 KN/m3. Use M20 and Fe415 steel. 

9 

A pre-tensioned concrete beam, 120 mm wide and 310 mm deep, is prestressed by 
straight wires carrying an initial force of 160 kN at an eccentricity of 50 mm. The 
modulus of elasticity of steel and concrete are 210 kN/mm2 and 34 kN/mm2 respectively. 
Estimate the percentage loss of stress in steel due to elastic deformation of concrete if 
the area of steel wires is 188 mm2.   

10 

Design a cantilever retaining wall to retain horizontal earthen embankment of height 4 
m. above the ground level. The earthen embankment has a density of 17.5 kN/m3 and 
angle of internal friction of 30 degrees. The safe bearing capacity of soil is 200 kN/m2. 
The coefficient of friction between soil and concrete at base is 0.60. Use M20 concrete 
and Fe415 steel. 

11 

Using seismic coefficient method, analyse the frame situated in zone IV ,four storey RCC 
building as shown  in figure .RCC infill with brick masonry.The dead weight is 12 kN/m2 
on the floor and  10kN/m2 on roof. Live load on floor is 4 kN/m2 and on roof live load 
is 1.5  kN/m2 
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Assume following data 
Z=0.24;I=1;R=5; medium soil 

 

12 

A pre-tensioned concrete beam, 100 mm wide and 300 mm deep, is prestressed by 
straight wires carrying an initial force of 150 kN at an eccentricity of 50 mm. The 
modulus of elasticity of steel and concrete are 210 kN/mm2 and 35 kN/mm2 respectively. 
Estimate the percentage loss of stress in steel due to elastic deformation of concrete if 
the area of steel wires is 188 mm2.   

13 
Design a dog-legged staircase for a room with clear dimensions (3 m X 6 m). Floor to 
floor height is 3.5 m. Live load is 5 kN/m2. Stairs are supported on 230 mm thick walls 
at the end of the landings. Use M20 concrete and Fe415 steel. 

14 

Design a circular water tank with a flexible base resting on ground for 100000 litres 
capacity. The depth of water tank is 5 m. Unit weight of water is 9.8 kN/m3. Use M25 
concrete and Fe415 steel. Take permissible stress in concrete in direct tension as 1.3 MPa 
and permissible tensile stress in steel as 130 MPa. 

15 

Design the part of an open well stair case the steps of flight AB have 150 mm bearing on 
the wall. The flight AB has a going of 1.5 m and landing slab of 1.5 m on either side of 
going. Thickness of the wall is 400 mm and width of steps is 1.5 m. Determine the 
loading on the flight AB if rise is 150 mm and tread is 250 mm. Adopt M20 concrete and 
Fe415 steel. Live load = 3 KN/m². 

  
 

Q 2, 3 and 4 for 5 marks 

1 Explain Loss due to shrinkage of prestressed concrete. 

2 
What is the importance of ductile design and detailing in earthquake resisting structures? 
Discuss in detail.  

3 
What are the different systems of post-tensioning in prestressed concrete? Explain anyone 
system. 

4 Write a detailed note on design force calculation by seismic coefficient method. 
5 Explain difference in behavior of cantilever and counterfort type retaining wall.   

6 Write a note on design force calculation by seismic coefficient method.  

7 Explain why high grade of concrete and steel is used in prestressed concrete   

8 Write short note on Factors affecting ductility 

9 Write short note on Freyssinet system of post tensioning 

10 Explain the merits and demerits of prestressed concrete. 
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11 Explain Scissor joint in staircase reinforcement    
12 Why cover is provided in structures?    
13 What is the purpose of providing stirrups in beam?    
14 What are the types of staircases?    
15 Write a short note on design of staging for a over head water tank 
  

 
 
 

 
 


