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The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Name the two types of external forces recognized in mechanics and give an example 

of each. 
 

 b) Stress concentration around a vertical shaft results in a compressive stress of 59. 66 
MPa at shaft wall where rock mass has a unconfined compressive strength of 89.48 
MPa. Determine the safety factor of shaft wall at the considered point. 

 

 c) In a point load test on 50 mm diameter core sample, rupture was observed at a load of 
5000 kg. Calculate the point load strength of specimen. 

 

 d) A rock specimen was tested in compression. The lateral and longitudinal strains were 
found to be 0.8% and 2% respectively. Calculate the Poisson’s ratio of rock specimen. 

 

 e) Differentiate between fold and fault.   
 f) Explain different modes of failure of rock specimen in compression with neat sketch.  
 g) Describe various types of rock stress measuring instruments.  
 h) Differentiate between CHILE and DAINE material.  
 i) List the factors influencing stress-strain behaviour of rock.  
 j) What do you mean by durability of rock?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) A stress measurement made in a deep borehole at a depth of 500 m indicates a 

horizontal stress that is three times the vertical stress and that the vertical stress is 
consistent with an estimate based on overburden weight alone, that is, 25 kPa/m of 
depth. Estimate the portions of horizontal stress associated with weight alone and with 
other forces.  

 

 b) Suppose an NX-size sample with an L/D ratio of 2.0 has a Young’s modulus of 68.97 
GPa, a Poisson’s ratio of 0.35, and fails in Uniaxial compression at 0.1% strain. 
Calculate  
(i) Axial Load (kN) and unconfined compressive strength (MPa) at failure 
(ii) Relative displacement of sample ends at failure (mm) 

 

 c) An underground storage cavity is excavated in a massive salt formation by solution 
mining. Depth to centre of gravity is 408 m. Bore hole surveying shows the cavity has 
the shape of an oblate spheroid 30.5 m in diameter and 15.25 m high. Estimate the 
salt strength necessary for stability. Show the stresses in vertical section at the top and 
sides of the  

 

 d) Describe the vertical stress distribution around a rectangular roadway in an 
underground coal mine at medium depth with neat sketch. Also show the effect of 
stress distribution on strata failure. 

 

 e) Discuss various factors which affect results of Uniaxial compressive strength of rock in 
the laboratory. 
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 f) In a tensile strength test, the results of preliminary tests are 3.80, 4.86, 5.66, 3.40, 4.07 
and 3.08 MPa respectively. If permissible deviation from mean is 15% and degree of 
confidence of estimation is 95%. Calculate the minimum numbers of samples required 
to be tested. (Given K=2.57) 

 

 g) A sandstone core composed of quartz and feldspar grains with calcite cement is 82 
mm in diameter and 169 mm long. After saturation, its wet weight is 21.42 N and after 
oven drying its weight is 20.31 N. Calculate its wet unit weight, dry unit weight and 
porosity.  

 

 h) Explain the Griffith Failure Criterion briefly.  
 i) 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? 

 

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

 

 k) 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. 

 

 l) Differentiate between plane stress and plane strain conditions.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Define “time dependent deformation behaviour of rock “and explain two fundamental 
rheological models used to study the deformation and flow characteristics of rock 
under stress. 

(16) 

    
Q4 a) A triaxial compression test is conducted by simultaneous change in σ1 and p. Derive 

expressions for E and µ in terms of axial and lateral strains and the stresses σ1 and p. 
(8) 

 b) Describe the procedure for triaxial test that raises the deviatoric stress and the non-
deviatoric stress remains constant. 

(8) 

    
Q5 a) Define long-term strength of rock. Why it is difficult to determine this parameter in 

laboratory by direct method. 
(8) 

 b) Describe two indirect methods of determining this property. (8) 
    

Q6  Write Short notes on any TWO of the followings : (8 x 2) 
 a) Slake durability index test  
 b) Physical properties of soil  
 c) Borehole extensometer  
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