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Ml 9353 ROCK MECHANICS AND GROUND CONTROL —1I

Time 3 hours v Max. Marks 100

Answer All Questions

Part -1 (2 x 10 = 20 marks)

1. Distinguish between a rock burst and a bump.

Calculate the strength of a coal pillar of 25 m square if the compressive strength of a 25 mm
cubic coal sample is 40 MPa. Assume height of the pillar to be 2.5 m. Assume suitable
values for the missing parametes.

3. Briefly explain a method to determine the in situ stresses in a pillar.
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Explain the method of determining the longitudinal strain of a cylindrical rock sample in the
laboratory.

Enumerate the factors affecting the stability of rock slopes in opencast mines.

What are boundary stresses? Explain it with an example for an underground opening.
State the Coulomb — Navier's theory of failure of rock.

Explain the factors affecting the occurrence of subsidence in underground coal mines.

Explain the following with the help of suitable diagrams - subsidence, horizontal
displacement, strain. ' ‘

. Enumerate various types of stowing methods and mention the field of applicability of each

method.
11. Part - i
12.

It is required to conduct a strata monitoring instrumentation for a longwall mine.
Explain the procedure to be adopted. Your answer should include — various
parameters to be monitored, the instruments to be used, brief description of the
instruments used, method of installation, analysis of the results, etc. (16)

What are the different types of slope failures? Explain any one method in detail
to determine the factor of safety for a slope with neat diagrams. (16)

OR

An underground circular tunnel is 300 m deep. The Poisson’s ratio of the
surrounding rock is 0.25. Explain the stress concentration prevailing before and
after the creation of the opening in the surrounding rockmass with the help of
suitable diagrams by treating the rock mass as isotropic, elastic and
homogeneous. (16)

M Explain the Mohr's theory of failure of rock and mention its limitations. (8)

(i) (i) Explain the Hoek and Brown'’s theory of failure of rock mass (8)

OR

What are causes of rock burst in mines? Explain the phenomenology,
occurrence, prediction and control of rock bursts in mines.
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Calculate the pillar size for the bord and pillar panel and compare the width
obtained with the values mentioned in CMR 99.

Strength of 30 cm cubic coal sample 12 MPa

Width of the galleries 42m

Depth of panel 300 m

Height of the galleries 25m

Factor of safety 2.2 (16)
Long term strength factor of coal 0.9

It is required to measure the surface subsidence and its derivatives for a major
coal mine. Explain the method to measure / calculate the vertical subsidence (16)
and other related parameters.

Write short-notes on any three of the following.

(a) Pneumatic stowing

(b) Hydraulic stowing layout

(c) Mechanical stowing

(d) Sand gathering by Scraper

(e) Sand gathering by sand pumps.

(f) Hydraulic profile and hydraulic gradient :
(16)



