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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1.  Answer the following questions : (2 x 10) 

 a) What is RQD? How it is calculated?  
 b) Explain different modes of failure of rock specimen in compression with neat 

sketch. 
 

 c) Ratio of Uniaxial compressive strength to Uniaxial tensile strength of 
sandstone is 8:1. Calculate theoretical value of angle of internal friction of 
specimen. 

 

 d) A core sample of 54 mm diameter having Young’s modulus of 68.97 GPa fails 
in Uniaxial compression at 0.1% axial strain. Calculate axial load at failure? 

 

 e) What is porosity in rock and what is its importance in rock engineering?  
 f) Name the common types of slope failures observed in hard rock mining.  
 g) What is LVDT? Discuss its working principle.  
 h) Define coal bump.  
 i) Differentiate between failure and fracture of rock.  
 j) Define time dependent deformation behaviour of rock.  
    

Q2. a) What is rock mass classification system? Outline parameters that are 
considered for RMR classification system. 

(5) 

 b) What are the characteristics of rock discontinuities that can affect the 
mechanical properties of rock mass? Explain in detail. 

(5) 

    
Q3. a) List out various theories of rock and rock mass failure. Explain Mohr-

Coulomb’s theory of rock failure. 
(5) 

 b) Cohesion and angle of internal friction of sandstone samples obtained from a 
series of triaxial tests are 21.65 MPa and 300 respectively. Sandstone 
samples follow Mohr-Coulomb failure criteria. Find out tensile strength of 
sandstone? 

(5) 

    
Q4.  How are the sizes of coal pillars decided? Explain different approaches with 

their respective applicability and limitations in detail. 
(10) 

    
Q5. a) The preliminary results of compressive strength test on coal are 22.5, 25.2, 

22.2, 17.3, 23.3 and 26.2 MPa respectively. The permissible deviation from 
the mean value is +10% and probability factor is 2.57 for confidence level at 
95%. Predict the minimum number of specimen to be tested. 

(5) 

 b) Explain some of the fundamental rheological models used to study the 
deformation and flow characteristic of rock under stress. 

(5) 
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Q6. a) Describe general modes of slope failure in surface mines with neat sketch.  (5) 
 b) Discuss the factors affecting surface subsidence. (5) 
    

Q7. a) Enumerate the list of numerical modelling methods of stress and deformation 
analysis in rock engineering. Explain briefly the general procedure for solution 
of a problem by Finite Element Method. 

(5) 

 b) Differentiate between plane stress and plane strain conditions. (5) 
    

Q8.  Write short notes on any TWO : (5 x 2) 
 a) Borehole Extensometer  
 b) Rock Burst  
 c) Physico-mechanical properties of rock  
 d) Pillar design approaches  
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