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Answer Question No.1 which is compulsory and any five from the rest. 
Assume suitable data wherever necessary 

The figures in the right hand margin indicate marks. 
 
Q1.  Answer the following questions : (2 x 10) 

 a) List various low strain field tests to determine the dynamic properties of soil.  
 b) How the maximum shear modulus is determined from the shear wave velocity? 

Is it large strain modulus? 
 

 c) What do you mean by continental drift? What are its evidences?  
 d) Define ‘material index’, ‘horizontal stress index’ and ‘dilatometer modulus’ as 

related to Dilatometer Test. 
 

 e) What is damping ratio? How is it estimated from a cyclic triaxial test?  
 f) What is ‘state parameter’? How does it help you to determine whether a soil is 

liquefiable or not? 
 

 g) What is seismic moment? How moment magnitude is calculated?  
 h) Sketch the CVR line and Steady State Line and show their utility.  
 i) How do you estimate the seismic bearing capacity of a soil through punching 

shear approach? 
 

 j) What is a stone column? How does it help prevent liquefaction?  
    

Q2.  Describe the internal structure of the Earth. What do you mean by Moho 
discontinuity? Discuss the variation of shear wave velocity in different layers of 
the earth. What do you mean by continental drift? Discuss the plate tectonic 
theory. How do you locate the epicenter of an earthquake? Discuss with a 
hypothetical example. 

(10) 

    
Q3. (a) Discuss various causes of earthquake. How can you measure the size and 

energy of an earthquake? 
(5) 

 (b) If the energy released by an atom bomb dropped on Hiroshima was 8x1020 ergs 
which is equivalent to the energy associated with an earthquake magnitude of 
6.33 on Ritcher scale, what was the energy associated with the Bhuj Earthquake 
of January, 2001. And how many such bombs will release that equivalent 
energy? 

(5) 

    
Q4. (a) What do you mean by liquefaction of soil? When and in which type of soil does it 

generally occur? How can you evaluate the liquefaction potential of a soil? What 
are various effects of soil liquefaction?      

(5) 

 (b) Discuss the Bender Element test in detail and explain how to estimate various 
dynamic soil parameters from this test. 

(5) 
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Q5. 
 

(a) How CRR is estimated?    
A 9 m sand thick deposit of loose sand (Dr = 42%, finer ≤ 5%) is saturated below 
a depth of 3 m. The stratum and this region is highly prone to liquefaction. 
Estimate the ground surface acceleration that would be required to produce sand 
boils in an M = 7.7 earthquake. 

(5) 

 (b) Discuss how you would characterize the liquefaction resistance of a soil from 
SCPT test.  

(5) 

    
Q6.  List various ground improvement techniques to stabilize the foundation soils for 

constructions in earthquake prone zones. Discuss the construction and use of (i) 
Stone Columns and (ii) Earthquake Drains with neat sketches. 

(10) 

    
Q7. (a) Discuss various approaches to estimate the seismic bearing capacity of both 

cohesive and cohesionless soils with neat sketches and calculations. 
(5) 

 (b) A load of 250 kN/m is being transferred from the building to an underlying footing 
of width 2.5 m which rests on  a cohesionless soil deposit having submerged unit 
weight = 11  kN/m3, angle of internal friction = 320 and pore pressure ratio = 
0.21. If Nγ = 21, find the factor of safety against failure.    

(5) 

    
Q8.  Write short notes on any TWO : (5 x 2) 

 a) s-wave shadow zone    
 b) Passive control system     
 c) Zone of liquefaction   
 d) Seismic down-hole test   
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