
Registration No: 
Total Number of Pages: 03 B.Tech 

 PMN5I101 
5th Semester Regular Examination 2017-18 

Rock Mechanics - I 
BRANCH: MINING 

Time: 3 Hours 
Max Marks: 100 
Q.CODE: B511 

Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

 a) The branch or study which deals with behaviour of rocks under applied forces 
is called  
 a)  Soil mechanics 
 b)  Rock mechanics  
 c)  Lithology  
 d)  Geology 

 

 b) When the plastic limit cannot be determined, the soil is reported to be  ----------
------------. 

 

 c) Mechanical properties which are of interest in rock mechanics are : Strength, 
deformability, elasticity and 
a) Hardness  
b) Porosity 
c) Moisture content  
d) Swelling 

 

 d) Which type of compressive strength is taken as the most important index 
property of stones? 
a) Confined 
b) Drained 
c) Undrained 
d) Unconfined 

 

 e) Length to diameter ratio for compressive strength test is kept as 
a)3 to 7  
 b)2 to 7 
 c)2 to 3  
 d)5 to 10 

 

 f) In a Brazilian Test the diameter of the sample was 50mm and the thickness 
was 25mm. If failure occurred at a load of 1964.28 kg, the tensile strength of 
the rock specimen was  -------------------- 

 

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

 

 h) Shear-strength of rock is a function of  
a) Cohesion  
b) Internal friction  
c) Dilatancy 
d) All of three 

 

 i) Increase in moisture content of rock 
a)Increase its bearing capacity 
b)Decreases its bearing capacity 
c)No effect on bearing capacity of the rock 

 

 j) What is the maximum force expressed per unit area that a stone can 
withstand without rupturing? 
 a)Shear strength 
 b)Tensile strength 
 c)Compressive strength 
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 d)Bending strength 
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) How do ‘Faults’ differ from ‘Folds’?  
 b) Explain ‘dip’ and ‘strike’ in rock strata.   
 c) What are the factors on which mechanical properties of rocks depend?  
 d) What is a principal stress plane? What is principal stress?  
 e) What is the meaning of the first stress invariant and the first strain invariant?  
 f) The length of consecutive cores (NX size)obtained from 2m section of a 

borehole are 89, 32, 18, 172, 80, 255, 280, 53, 302, 102, 153, 40, 147 and 
101 mm.  Find the RQD. 

 

 g) How wave velocity varies with the variation of moisture content of a rock 
mass. 

 

 h) Draw the Mohr’s circles for uniaxial compression, pure shear and hydrostatic 
stress conditions. 

 

 i) How can a strain gauge rosette be used to estimate the state of strain at a 
point? 

 

 j) What are the “in-situ” tests conducted for testing the deformability of a rock 
mass? 

 

    
Q3 a) The mass of a moist rock sample having a volume of 0.0057 m3 is 10.5 kg.  

The moisture content and specific gravity of the rock were determined 13 % 
and 2.68, respectively. Determine the following parameters of the rock 
sample: 
a) Dry density 
b) Void ratio 
c) Porosity 

(10) 

 b) Write short note on ‘Swelling in rock mass’. (5) 
    

Q4 a) Find the stresses on the plane DD’. Verify your results with Mohr’s circle. 

 

(10) 

 b) Show how the stress state in a solid can be described via the stress 
components (normal and shear) on an elemental cube of rock. Also, show 
how these components are listed in the stress matrix. What are the 
components in a row and column of the stress matrix common?  

(5) 

    
Q5 a) A rock sample is tested in uniaxial compression by connecting strain gauges 

in axial and lateral directions. The test results are: uniaxial compressive 
strength ( cσ ) = 40 MPa, Young’s modulus (E) = 5.7 GPa and Shear modulus 
(G) = 2.23 GPa.  Determine the volumetric strain at the time of failure of the 
sample. 

(10) 

 b) Why do you think that the techniques used in rock mechanics for site 
characterization, analysis and modelling are not the same as those used in 
soil mechanics? 

(5) 

    
Q6 a) Write notes on: (i) Longitudinal waves (ii) Shear waves (iii) Rayleigh waves 

(iv) Love waves 
(10) 

 b) Discuss the factors influencing velocity of waves through a rock mass. (5) 
    

Q7 a) Calculate the radial ( rσ ) tangential ( θσ ) and shear ( rθτ ) stresses on the (10) 
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circumference of a circular opening of 3m diameter at θ  = 0o and θ  = 90o.  
The unit weight of rock is 0.028 MN/m3,possion’s ratio is 0.3 and the depth of 
the excavation is 300m. 

 b) Comment on the stress concentration around elliptical opening at some depth 
below the surface. 

(5) 

    
Q8 a) A series of triaxial test of sandstone rock reveals the following relationship: 

1 33 7 150 0     (All stress units are in MPa) 
(i) Determine the cohesion and angle of internal friction of sandstone. 
(ii) If the state of stress at a point is expressed as 

86 0 0
0 20 10
0 10 40

 
 
 
  

MPa 

using Mohr-Coulomb failure criterion determine whether the point is safe. 

(10) 

 b) Briefly explain the Griffith criterion of failure. (5) 
    

Q9 a) Write brief notes on : (i) Kelvin model, and (ii) Maxwell model (10) 
 b) Briefly explain “Creep in rock mass” under combined loading condition. (5) 

 
 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

