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INSTRUCTIONS: 
1. The question paper contains 5 questions each of 5 marks and total 25 marks. 
2. Attempt all questions. 
3. The missing data, if any, may be assumed suitably.  
4. Use of IS456 2000 is allowed in the examination hall.  
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 Q1(a), Q1(b), Q2(a), Q2(b) is based on the following Data: 

 
An RCC dog-legged staircase for a residential building as per IS 456:2000. The 
following data is given: 
 
Floor-to-floor height: 3.0 meters 
Riser: 150 mm, Tread: 300 mm 
Width of staircase: 1 meter 
Materials: M20 concrete, Fe500 steel 
Staircase supported on beams at both riser ends  
Live load: 3 kN/m², Finishing load: 0.5 kN/m² 

   

Q.1(a) Calculate the length of the waist slab for the staircase and determine the 
inclined span of one flight.  

[2] CO1 Apply 

Q.1(b) Calculate the design moment for the flight, assuming a thickness of 150 mm 
of waist slab and beam width 300 mm. 

[3] CO2 Analyze 

     
Q.2(a) Is 150 assumed thickness of waist slab adequate to design the waist slab 

reinforcement only on tension side. Justify your answer. 
[2] CO2 Evaluate 

Q.2(b) Design the reinforcement of staircase and with a neat sketch, show the 
reinforcement details. 

[3] CO3 Create 

     
Q.3(a) Explain the function of weep holes in the retaining wall structures. [2] CO1  
Q.3(b) Explain in detail how stability check is performed in the retaining wall. [3] CO1  

     
 Q4(a), Q4(b), Q5(a), Q5(b) is based on the below Data: 

 
An RCC cantilever retaining wall to retain 3 meters of soil. The following data 
is given: 
 
Height of retained earth: 3 meters 
 
Thickness of stem at top: 200 mm 
 
Base slab dimensions: Toe 1 m, Heel 2 m, total width 3.45 m 
 
Stem thickness- at bottom: 0.45 m, at top: 0.3 m 
 
Backfill with γ = 18 kN/m³, Angle of internal friction: 30° 
 
Material: M20 concrete, Fe500 steel 
 
SBC of soil: 200 kN/m² 
 
Coefficient of friction: 0.55 
 
Live load on backfill: 5 kN/m² 
 
Assume density of concrete: 25 kN/m³ 
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Q.4(a) What shall be the total height of the wall for which stability check shall be 
performed? 

[2] CO1 Apply 

Q.4(b) Determine all the forces acting on the retaining wall.  [3] CO2 Analyze 
     

Q.5(a) Compute the Factor of safety against sliding. Is the Retaining wall safe against 
sliding? 

[2] CO2 Evaluate 

Q.5(b) What is the maximum pressure in the retaining wall. Is the foundation of 
retaining wall safe. 

[3] CO2 Analyze 
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