
Registration No :  
 

Total Number of Pages : 02 B.Tech 
 PCMN4308 

6th Semester Back Examination 2018-19 
ROCK MECHANICS AND GROUND CONTROL 

BRANCH : MINING 
Time : 3 Hours 
Max Marks : 70 
Q.CODE : F392 

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) Derive a relationship among dry density, bulk density and moisture content of 
soft rock. 

 

 b) Differentiate between anisotropy and isotropy material. Differentiate Rock Intact 
and Rock Mass 

 

 c) The εx for a rectangular sample subjected to forces as σx = 10 MPa, σy= 2 MPa, 
σz = 0 MPa, E = 65 GPa and µ = 0.25 is ____________ 

 

 d) If the RMR value is 48, its equivalent rock mass quality (Q) will be ______.  
 e) Why circular opening is preferred in soft rock by sophisticated tunnel boring 

machines rather than other opening method? 
 

 f) What is caving and how it relates with bulking factor?  
 g) After pillar splitting, the pillar strength is 6.40 MPa where pillar stress is3.02MPa. 

Calculate factor of safety. 
 

 h) Derive a relation between hydraulic gradient and quantity of flow of liquid 
according to Darcy’s law. 

 

 i) In a 1500 mm rock core run, the following pieces were recovered from a 
borehole: 53 mm, 108 mm, 125 mm, 75 mm, 148 mm, 320 mm, 68 mm, 145 
mm, 35 mm and 134 mm. find the RQD and core recovery ratio. 

 

 j) 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? 

 

    
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) 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 a) Discuss the deformability characteristics of rock (5) 

 b) Triaxial compression tests of porous rock yield cohesion equal to 1.0 MPa and Φ 
equals 350. Calculate the unconfined compressive strength and estimate the 
tensile strength for this rock. 

(5) 

    
Q5 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) 
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 b) A 3.66m thick limestone bed is located 182.88m below the surface. Testing of a 
specimen whose width to height ratio is 0.5 indicates that the limestone has 
strength of 62.05 MPa in compression. The density of the overburden is 2563 
Kg/m3, and indications show that 6.10m wide entries may be driven. A pillar 
safety factor of 2.5 is to be incorporated. Calculate the pillar dimensions and the 
initial extraction ratio for the following pillar strength approach.  
σp=C[0.778+0.222(W/h)]  where, σp= Pillar strength, C = Uniaxial compressive 
strength of a 1 inch cubic specimen, W =Pillar width and h = Pillar height 

(5) 

    
Q6 a) Describe general modes of slope failure in surface mines with neat sketch. (5) 

 b) The slope of rock block formed by the intersection of two joints that make 400 
and 450 with horizontal. The slope face and the block angles with horizontal are 
600 and 400 respectively.  The friction angle of the rock is 380.  Evaluate the 
safety of the block against failure.  Clearly mention and justify any assumption 
made. 

(5) 

    
Q7  A porous sandstone has a unixial compressive strength of 75 MPa.  The triaxial 

tests plotted on shear stress-normal stress give linear Coulomb peak strength 
envelop with a slope of 450.   Find the axial stress at peak strength subjected to 
confining pressure of 10 MPa.  If the rubber jacket has been leaking during the 
tests and pore pressure bulid up is equal to the confining pressure, what would 
be the peak axial stress value ? 

(10) 

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

 a) Surface subsidence  
 b) Griffith’s theory  
 c) LVDT  
 d) Rock Burst  
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