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MI 9302 ROCK MECHANICS AND GROUND CONTROL -
Time 3 hour Marks 100
Answer All Questions
Part—1(2 x 10 = 20 marks)
1. What are principal stresses? Give expressions to calculate the same and define the
parameters used.
2, Define the stress at a point with reference {0 two and three dimensional stress -
analysis.
3. Compare Point Load index versus RQD.
4, Enumerate the parameters involved in rock mass rating.
5 While conducting the Point Load Index-of a cylindrical rock sample, the failure load
observed in the testing machine is 1.0 t and t{he diameter of the sample is 50 mm.
Determine the Point Load Index.of rock and also estimate the compressive strength.

6. Explain the method of determining in situ compressive strength of an underground
pillar. _

7. Define dynamic elastic constants and state how they are related to dynamic wave
velocities.

8. Differentiate between an elastic and visco-elastic model with reference to
Rheological modelling of rocks.

9. What are the objectives and limitations of the underground mine supports?

10. Explain briefly the constructional features of a ciosed circuit hydraulic prop.

Part -l
11. Explain the following ( 4 marks each)

(a) Comparison of Protodyaknov Index versus Impact Strength index tests
{b) Geo-mechanical rock mass classification

12. (A) The following is the stress acting on three mutually perpendicular planes.
Determine the principal stresses and any one of the directions of the
principal stresses. (16 marks)

2 3 1
3 1 2 MPa
1 2 1

OR

(B) (a) The stresses acting on a plane whose normal makes an angle 30° with
reference to x-axis are as follows. 0,,= 20 MPa, o,, - 40 MPa &
Ty = 10 MPa. Determine the maximum & minimum principal and shear
stresses and their directions using two dimensional stress analysis.

(12 marks)

(b) The stresses acting on a plane whose normal makes an angle 45° with
reference to x-axis are as follows. o,= 10 MPa, oy, - 20 MPa & 1,, = 10
MPa. Represent the stresses using Mohr's circle method. (4 marks)



13.  (A)
OR
(B)
14. (A
OR
(B)

15.

(a) Explain various modes of rock failure under uniaxial compressive, tensile
and shear stresses. (8 marks)

(b) Compare the procedures for determining the compressive and tensile
strength of rocks for regular rock samples. (8 marks)

(a) Explain the method of determining compressive, tensile and shear strength
of rocks using triaxial tests with the help of suitable diagrams. (10 marks)

(b) Compare the methods of determining the shear strength of rocks using
single and double shear tests.. (6 marks)

(a) -Explain the principles of rock bolting. (4 marks each)
(b) Supporting a haulage roadway using cross bar

{c ) Installation procedure of a resin grouted rock bolt

(d ) Freshly exposed roof supports

(a) Explain the classification of powered supports. Draw a neat sketch of a
shield support and mention the parts. Briefly state the procedure of

advancing of shield supports. (12 marks)
(b) Give a brief note on shotcreting. (4 marks)
Write short note on any two of the following. " (8 marks each)

(a) Application of dynamic waves in mineral exploration.
(b) Different stages of creep in rocks |
(c) Burgers Model

(d) An apparatus for studying creep properties of rocks.



