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P a r t - I ( 2 x 1 0 = 20 marks) 
1. Define <i) Young's modulus of Elasticity (ii) Poisson's ratio and mention the values of these 

properties for a few common rocks. 
2. What is meant by plane stress analysis? Briefly explain. 
3. What is meant by -hardness of rocks? Describe a method to determine the hardness of rocks. 
4. What is meant by Point load index? Mention ttie application of this property in mining. 
5. What are the impact of joints and fracture in mechan^ca^ properties of rocks. Explain br-iefly. 
6. Explain briefly the method of determining the Poisson's ratio of rocks. 
7. Describe briefly a method of determining in situ strength of a ooal pillar. 
8. Briefly explain -different types of dynamic waves applicable in rock mechanics studies. 
9. What are the objectives and limitations of mine supports? 
10. Explain the performance of rigid and yielding types of props. 

Part-II 
11 (a) The vertical and horizontal stresses acting on a coal face of 10 MPa and 2 MPa 

respectively. Determine the normal and shear stresses acting on a plane 30^ off 
vertical. (8) 

(b) Explain different applications of rock mechanics in coal mining. (8) 

12 A (i) Discuss with an example the creep phenomena of a typical rock sample with the 
help of a neat diagram. Indicate various stages of creep on it. (8) 

(11) Explain the elastic, plastic and viscous model. Draw their characteristic curves and 
give equations to calculate the relevant parameters of each model. (8) 

OR 
B (i) Give equations to calculate Young's Modulus of Elasticity and Poisson's ratio in 

terms of longitudinal and shear wave velocities. Outline the procedure for 
determining these wave velocities. (8) 

(ii) Enlist the various applications of dynamic waves applied in hard rock mining and 
explain any two in detail. (8) 

13 A (i) Explain the method of determining the Protodyaknov index of rocks. 
(8) 

(ii) What are the salient features of determining the Impact strength index of rock. 
Explain how this test value is useful in mine design. <8) 

OR 
B (i) What is RMR? How do you determine this in the field? Explain how this value is 

used? (8) 
(Ii) Explain the method of determining the slake durability index of rock. What is the 

significance of this index? (8) 
14 A (i) What are the different types of conventional supports used in underground mines? 

Explain in detail any three types of supports describing the constructional features, 
method of installation, advantages and limitations. (16) 

OR 
B (i) Give a classification of shield supports. Describe any one type of shield support 

highlights its constructional features and method of installation. <10) 
(ii) Explain the principles of rock bolting. (6) 

15 Write short notes on any three of the following describing the method of 
determination of relevant rock properties. . (16) 
(i) Compressive Strength (iv) Triaxial Strength 
(ii) Tensile Strength (v) Rock Density 
<iii) Shear Strength (vi) Preparation of rock samples for 

Compressive strength 


