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Date   : October 7, 2023 
Total Marks  : 100 
Writing Time  : 150 minutes (2.5 hours) 
Reading Time : 15 minutes (prior to writing time) 
 

 
GENERAL INSTRUCTIONS:  
 

1. Write your Registration Number clearly and correctly on the Answer Booklet. 
2. The first 15 minutes is provided to check the number of pages of Question Paper, printing 

errors, clarify doubts and to read the instructions. You are NOT permitted to write during this 
time. 

3. This paper consists of TWO SECTIONS, namely SECTION A & SECTION B: 
• SECTION A has two parts: Part I  - 30 Multiple Choice Questions 

Part II  - 4 Short Answer Questions  
 

All questions under SECTION A are COMPULSORY. 
 

• SECTION B consists of two Case Studies. Choose only ONE case study and answer the 
questions of your choice.  

4. All answers should be written on the Answer Booklet provided to you. Candidates are not 
allowed to write anything on the question paper. If required, ask for additional Answer Booklet. 

5. All answers should be written with correct numbering of Section, Part and Question Number in 
the Answer Booklet provided to you. Note that any answer written without indicating the 
Section, Part and Question Number will NOT be evaluated and no marks will be awarded. 

6. Begin each Section and Part in a fresh page of the Answer Booklet. 
7. You are not permitted to tear off any sheet(s) of the Answer Booklet as well as the Question 

Paper. 
8. Use of any other paper including paper for rough work is not permitted. 
9. You must hand over the Answer Booklet to the Invigilator before leaving the examination 

hall. 
10. This paper has 13 printed pages, including this instruction page. 

 
 

GOOD LUCK 
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SECTION A 
 

PART I: Multiple Choice Questions (30 marks) 
 

Choose the correct answer and write down the letter of your chosen answer in the Answer 
Booklet against the question number e.g. 31 (d). Each question carries ONE mark. Any double 
writing, smudgy answers or writing more than one choice shall not be evaluated. 
 
1. Formation of small patches of plaster, swelling out beyond the plastered surface is known as 

a) Blistering 
b) Cracking 
c) Crazing 
d) Flaking 

 
2. IS 456-2000 recommends to provide certain minimum steel in RCC beam to 

a) ensure compression failure. 
b) avoid rupture of steel in case a flexural failure occurs. 
c) hold the stirrup steel in position. 
d) provide enough ductility to the beam. 
 

3. The shape of clay particle is usually 
a) Angular 
b) Flaky 
c) Tubular 
d) Rounded 

 
4. Sand and drain are used to 

a) reduce the settlement. 
b) accelerate the consolidation. 
c) increase the permeability. 
d) transfer the load. 

 
5. Bitumen felt  

a) is used as water proofing material. 
b) is used as damp proofing material. 
c) is made of bitumen and hessian fibres. 
d) All of the above  

 
6. Hydrographic survey deal with the mapping of 

a) large water bodies. 
b) mountainous region. 
c) canal system. 
d) movement of clouds. 

 
7. The principle of surveying is to work 

a) from part to the whole. 
b) from whole to the part. 
c) from higher level to the lower level. 
d) from lower level to the higher level. 
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8. In a mortar, the binding material is  
a) Cement 
b) Sand 
c) Surkhi 
d) Cinder 

 
9. ________________is the method of surveying in which the field observations and plotting 

proceed simultaneously. 
a) Chain surveying 
b) Compass surveying 
c) Plan table surveying 
d) Tacheometric surveying 

 
10. To improve the earthquake resistance of a building, provide_________________. 

a) roof band 
b) plinth band 
c) lintel band 
d) All of the above 

 
11. For quality control of Portland Cement, the essential test done is 

a) setting time 
b) soundness 
c) consistency 
d) All of the above 

 
12. M20 grade of concrete approximates 

a) 1 : 1: 2 mix 
b) 1: 1.5 : 3 mix 
c) 1: 3: 6 mix 
d) None of the above 
 

13. Permissible compressive strength of M250 concrete grade is 
a) 100 kg/cm2 
b) 150 kg/cm2 
c) 200 kg/cm2 
d) 250 kg/cm2 

 
14. Workability of concrete is measured by 

a) Vicat apparatus test 
b) Minimum void method 
c) Talbot richard test 
d) Slump test 

 
15. ______________is the process of proper and accurate measurement of concrete ingredients for 

uniformity of proportion.  
a) Batching 
b) Curing 
c) Grading 
d) None of the above 
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16. The lateral earth pressure on a retaining wall is 
a) equal to mass of the soil retained. 
b) proportional to the depth of the soil. 
c) proportional to the internal friction of the soil. 
d) None of the above 

 
17. A combine footing is adopted when  

a) there is only one column. 
b) number of columns is two and they are spaced close to each other. 
c) number of columns is more than two and they are spaced far apart. 
d) number of columns is two and they are spaced far apart. 

 
18. In a cantilever of length L carrying a load whose intensity varies uniformly from zero at the free 

end to w per unit run at the fixed end, the maximum bending moment (BM) is  
a) wl2/8 
b) wl2/4 
c) wl2/12 
d) wl2/6 

 
19. The maximum net pressure intensity causing shear failure of soil, is known as  

a) Safe bearing capacity 
b) Net safe bearing capacity 
c) Net ultimate bearing capacity 
d) Ultimate bearing capacity 

 
20. The steel generally used in R.C.C works, is  

a) Stainless 
b) Mild steel 
c) High carbon steel 
d) High tension steel 

 
21. _________________is the ratio of shearing stress to the shearing strain within elastic limit.  

a) Modulus of elasticity 
b) Bulk modulus of elasticity 
c) Tangant modulus of elasticity 
d) Shear modulus of elasticity 

 
22. In rolled steel beams, shear force is mostly resisted by 

a) Web only 
b) Flanges only 
c) Web and flanges together 
d) None of the above 

 
23. Unit of kinematic viscosity is 

a) newton sec/m2 
b) m2/sec 
c) newton sec/m3 
d) kg sec/m2 
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24. To measure very low pressure, we use 
a) Barometers 
b) Piezometers 
c) Manometers 
d) Differential manometers 

 
25. The item of steel work which is measured in square metre (sq.m) is 

a) Collapsible door 
b) Rolling shutters 
c) Steel doors 
d) All of the above 

 
26. In a compaction test, as the compaction effort is increased, the optimum moisture content 

a) Decrease 
b) Remains same 
c) Increases 
d) Increases first and thereafter decreases 

 
27. The point of contraflexure is the point where 

a) bending moment changes sign. 
b) bending moment is maximum. 
c) bending moment is minimum. 
d) shear force is zero. 

 
28. The foundation are placed below ground level, to increase  

a) Strength 
b) Stability of the structures 
c) Workability 
d) All of the above 

 
29. The foundation in which a cantilever beam is provided to join two footings, is called as 

a) Strip footing 
b) Strap footing 
c) Combined footing 
d) Raft footing 

 
30. The brick laid with its breath parallel to the face of a wall, is known as 

a) Header 
b) Stretcher 
c) Closer 
d) None of the above 
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PART II – Short Answer Questions [20 marks] 
 
This part has 4 Short Answer Questions. Answer ALL the questions. Each question carries 5 
marks.   
 
1. What are the differences between red bricks and Autoclaved Aerated Cement (AAC) blocks?  

 
2. What is concrete curing and describe briefly the various methods of concrete curing? Why the 

concrete curing is important? 
 

3. What are the steps involved in the concreting process and explain each steps? 
 

4. Determine the values of reactions at support A and D, maximum bending moment and draw the 
bending moment diagram (BMD) & shear force diagram (SFB) of the figure given below- 
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SECTION B: Case Study [50 marks] 
 
Choose either CASE I OR CASE II from this section. Each case study carries 50 marks. Mark 
for each sub-question is indicated in the brackets. 
 
CASE I 
 

You are assigned to analyze a four multi- storied special RC building located in a seismic zone IV 
with equivalent static lateral force method. The followings are the assumed preliminary data for the 
analysis of the frame- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Convert the given weight (weight of the 1st floor is 632.43 kN, 2nd floor is 632.43kN, 3rd floor is 

632.43kN and weight of roof floor = 363.82 kN) of the each floor into masses and Calculate the 
seismic weight of the building. [5 marks]   
 

2. Determine the Fundamental Natural Period. [7 marks] 
 

3. What is Base Shear of the structure and what does the base shear acting on a building depend on? 
[8 marks] 

 
4. Determine the value of the Design Seismic Base Shear. [10 marks] 

 
5. Determine the design lateral forces at various floor level and draw the loading diagram and shear 

diagram. [20 marks] 
 
 
 

1.  Type of structure Special RC moment resisting frame 
2.  Seismic zone IV 
3.  Number of stories 4 (G+3) 
4.  Floor to floor height 3.5 m 
5.  Materials Concrete (M20) and Reinforcement (Fe 500) 
6.  Column Sizes 250x450mm 
7.  Beam Sizes 250mm x 400 mm in Longitudinal & 

250mmx350mm in transverse direction 

8.  Slab depth 100 mm 
9.  Specific weight of RCC 25 kN/m3 
10.  Specific weight of infill 20 kN/m3 
11.  Type of soil Rock 
12.  Infill wall thickness 250 mm 
13.  Imposed Load on 1st, 2nd, 3rd 

floor 
3.5 kN/m2  

14.  Imposed Load on roof 0.0 
15.  Response Spectra As per IS 1893 (Part 1):2016 
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CASE II 
 
1. Suppose a design for a five storied RCC building was already completed, however the client was 

proposing for one additional floor, i.e. 6 storied, and the foundation need to be redesign before 

execution of the construction works, and so you as a civil engineer, you are assigned to re-

determine the size and depth of the isolated square footing with the following given data. Check 

for One way and two way shear.  [25 marks] 

Serviceable axial load- 2500 kN 

Moment about z-axis, Mz =100 kNm 

Moment about x-axis, Mx = 120 kNm 

Load factor for ultimate strength is 1.5 

Column Size = 600 mm x 600 mm 

Unit weight of the soil = 18 kN/m3 

Compressive strength of concrete, fck = M20MPa 

Yield strength of steel reinforcement, Fy = Fe 500MPa 

Safe bearing capacity = 150 kN/m2 

Shear strength of concrete in punching, Ꞇc =  and design shear strength of concrete is 
given below- 

 
 
2. A cantilever retaining wall is required to retain earth 3.8 metre high above the ground level. 

Determine the depth of the foundation, width of the footing and thickness of the base slab, & 

stem. Also check for the stability-factor of safety (FOS) against sliding, FOS against overturning. 

Sketch the retaining wall with dimensions. 
 

Assume the unit weight of soil (γs) as 18 kN/m3, angle of repose of soil (Ø) as 30º, the backfill 

surface is inclined (Ө) at 15º, coefficient of friction (µ) as 0.5, the safe bearing of the soil (q0) 

as150 kN/m2, fck=M20MPa and fy=Fe 500MPa. [25 marks] 
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