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Answer All Questions '

Part-1{2 x 10 = 20 marks)

1. Distinguish between a planar failure and wedge failure and state the conditions under which
each type of failure occur.

2. What are the different properties you would consider for selection of a suitable stowing
material for a given type of stowing?

3. What is mechanical stowing? What are its advantages

4. Give the stress concentration around periphery of a elliptical opening under bi axial loading

. conditions.

5. Enumerate the factors you would consider for rock mass classification.

6. What is a shock bump? Explain its occurrence

7. ‘The pillars of a bord and pillar panel are 25 m centre to centre with a gallery width of 4.0 m.

Assume the height of the pillars to be 2.0 m. Estimate load acting on the pillar if the depth of
the excavations are 300 m..

8. What is harmonic mining? Briefly explain
9. Explain the damages caused due to subsidence
10. Explain the construction, principle of operation and application of strain gauges.
Part-1li
11 Discuss various types of rock mechanics instruments used in measuring various

parameters of strata in underground metal mines. Your answer should include
name of the instrument, purpose for which it is used, principle of working,
suitable diagrams, etc.

(16)
12 A Explain the type of failure of rock slopes occur in limestone mines with the help
of suitable diagrams. How do you determine the factor of safety of such existing
slopes? Give the step by step procedure. (16)
OR
B Discuss the stress concentration around circular opening for various stress
concentrations of k=0, 1/3 and 1 with the help of suitable sketches. Tabulate
the results obtained. (6)
13 A Give a detailed account of theory of failure of rocks highlighting the advantage
and limitations of each theory. (16)
OR
B An underground deep gold mine is reporting occurrence of tock burst quite

frequently in the past few months. Propose a methodology how to conduct and
summarize the rock burst data and identify the probable reasons for. this
increased activity in this mine. Also mention how you deal with this problem in
controlling the occurrence of rock bursts.
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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 25 mm cubic coal sample 30 MPa

Width of the galleries 4.8m

Depth of panel 400 m

Height of the galleries 3.0m

Factor of safety 1.9 (16)

Long term strength factor of coal 0.8
Explain the various surface and underground measures you adopt to control (16)
surface subsidence associated with underground coal mining activities.
What are the main advantages of hydraulic stowing? What factors have
contributed to large scale hydraulic stowing in Indian mines. (8)
Give a typical layout and operational procedure for hydraulic stowing. (8)
Describe different methods of sand winning from a river bed for stowing
underground mines. Discuss relative advantages and disadvantages for each
method. ‘ (8)

Describe a sand gathering plant suitable to produce 25,000 tmonth sand. The
river banks are no very high. (8)



