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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q.1         Answer the following questions: multiple type or dash fill up type : (2 x 10) 

 a) Which earthquake is local in nature and rarely occurring?  
  [A] Volcanic earthquake [B] Shallow earthquake  
  [C] Collapse earthquake [D] Intermediate earthquake  
 b) Indian standard provisions for appropriate ductile detailing of reinforced 

concrete members are given in                        . 
 

 c) For an ideal rigid building, Time Period is  
  [A] less than zero [B] greater than 1  
  [C] greater than zero [D] equal to zero  
 d) Bhubaneswar is situated in which earthquake zone according to IS 

1893:2002? 
 

  [A] II [B] III  
  [C] V [D] IV  
 e) The Richter scale measures earthquake in linear Scale. State TRUE or 

FALSE. 
 

 f) As per IS 1893:2002 “A soft storey is one in which the lateral stiffness is less 
than ___________ of that in the storey above or less than 80 percent of the 
average lateral stiffness of the three storeys above. 

 

 g) The phase during which the stored elastic energy is released is  
  [A] Preparatory phase [B] Tertiary phase  
  [C] Post failure phase [D] Rupture phase  
 h)                           is a state in saturated cohesionless soil,  where the effective 

shear strength is reduced to negligible value for an engineering purpose due 
to pore pressure caused by vibrations during an earthquake when they 
approach the total confining pressure. 

 

 i) A soft storey, also known as a weak storey, is defined as a storey in a 
building that has substantially less resistance, or stiffness, than the storeys 
above or below it. State TRUE or FALSE. 

 

 j) Earthquakes occur at which portion of plates?  
  [A] Middle portion [B] Along the boundaries of plates  
  [C] Along the equidistant lines of 

plates 
 
 
 
 
 

[D] At the centre point of the plates  
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Q.2         Answer the following questions: Short answer type (2 x 10) 

 a) Differentiate between magnitude and intensity of earthquake.  
 b) What is frequency ratio?  
 c) Enlist different types of seismic waves.  
 d) State D’Alembert’s principle.  
 e) Distinguish between fundamental frequency and natural frequency.  
 f) What is meant by lumped mass matrix?  
 g) Give the expression for logarithmic decrement.  
 h) What is degree of freedom?  
 i) What is liquefaction?  
 j) What do you mean by time domain analysis?  
    
  Part – B (Answer any four questions)  

Q.3 a) What are plate tectonics and how they are related to continental drift and sea 
floor spreading? 

(10) 

 b) Classify different types of earthquakes. (5) 
    

Q.4 a) Explain the elements of seismology, magnitude and intensity of earthquake. (8) 
 b) Explain in detail about seismograph and its working principle. (7) 
    

Q.5  Derive the equation of motion and its solution for forced undamped vibrating 
system. 

(15) 

    
Q.6 a) What are the planning aspects required for earthquake resistance design of 

structures? 
(10) 

 b) Differentiate between the behavior of unreinforced and reinforced masonry. (5) 
    

Q.7  A simply supported beam of negligible mass spanning 6 m supports a 
machine of 50 kN at centre with an unbalanced rotor applying a vertical force 
of 60 sin(5ݐ) kN. The damping force is 0.3 kN.s/m and flexural rigidity of the 
beam is 25000 kN.m2. Determine the maximum amplitude of vibration. 

(15) 

    
Q.8 a) What is soft storey? Discuss the performance of soft storey buildings in past 

earthquakes. 
(3+7) 

 b) How can you avoid soft storey? (5) 
    

Q.9  Write short notes on any THREE : (5 x 3) 
 a) Strong column and weak beam design  
 b) Response spectrum method  
 c) Elastic rebound theory  
 d) Stud wall construction  
 e) Plate tectonics  
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