'/' A

Roli No. v'

B.E. (FULL TIME) DEGREE END SEMESTER EXMINATION, NOV./DEC., 2013

Time 3 hours

SPINooaLON

11

12

13

14

15

MINING ENGINEERING BRANCH

9302 ROCK MECHANICS AND GROUND CONTROL -1

(REGULATION, 2008)
Marks 100
Part—-1(2 x 10 = 20 marks)

The state of stress at a point is given as o, = 10 MPa, , o,= 20 MPa, o, = 30 MPa and
Tw = 1 MPa, 1,, = 2 MPa, 1, = 3 MPa. Represent these stresses in a matrix form and
indicate it diagrammatically.

Define the terms — Young’s Modulus and Poisson’s ratio.

Differentiate between density and hardness.

Differentiate between porosity and permeability.

What is ring test? Explain briefly.

What are the different modes of failure of rock under compression?

Distinguish between viscous and visco-elastic rheological model.

Define longitudinal and transverse waves.

What are the objectives and limitations of mine supports.

Explain the principle of pressure arch theory.
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Part -1l

The maximum and minimum principal stresses acting on a two mutually
perpendicular planes are 20 MPa and 10 MPa respectively. Calculate the
normal and shear stresses on an inclined plane, 8 = 30° with reference to the
maximum principal plane. Also calculate the maximum and minimum shear

stresses and their angles. Verify the results using Mohr's circle. (16)
Compare the Protodyaknov index test and Impact strength index test. (8)
Describe a method to determine the density of an irregular rock sample. Give

approximate density values for various rocks. (8)
Explain the method of determining Porosity of rocks. (8)
Explain the method of determining Point load index of rocks. - (8)
Explain the factors affecting the cofnpressive strength of rocks. (8)
Discuss the method of determining the triaxial strength of rocks. Outline the

method of drawing Mohr's envelope. (8)

Explain the method of determining tensile strength of rocks as per ISRM

standards. How do you report the test results? (8)
Explain the method of determlnlng the Young's modulus of elastucuty and

Poisson's ratio of rocks. (8)
EXpIain the method of determining dynamic wave velocities in the laboratory.. (8)

Explain the applications of dynamic waves with reference to drilling and blasting.  (8)

Draw a neat time dependent diagram of a rock sample undergoing creep test in

the laboratory and explain the different stages of creep. (8)
Explain the mechanism and factors affecting the creep of rocks.. (8)
Write short notes on any three of the following. (16)

a. Supports at the junctions.

b. Supports at the haulage roadways
c¢. Longwall powered supports

d. Yielding supports

Write short notes on any three of the following- (16)
a. Installation of rock bolts in the development galleries

b. Supports for freshly exposed roofs

c. RMR

d. Classification of Shield Supports



