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Answer All Questions

Part—1( 2 x 10 = 20 marks)

1. Describe the working principle of a flat jack and how do you use this instrument in strata
monitoring.

2. Enlist the various factors affecting the stability of rock slopes in opencast mines?

3. Briefly explain the role of mechanical properties of rocks on the stability of rock slopes..

4. Explain the principle of pressure arch theory and how do you assess rock foad?

5. © What is RMR Briefly explain.

6. Explain the phenomena of bumps in mines.

7. The pillars of a bord and pillar panel are 25 m centre to centre with a gallery width of 4.8 m.
Assume the height of the pillars to be 3.0 m. Estlmate load acting on the pillar if the depth of
the excavations are 200 m.

8. Distinguish between critical, sub-critical and super critical subsidence with the help of
diagrams.

9. Briefly explain the method of measuring surface subsidence in the field.

10. Distinguish between hydraulic profile and hydraulic gradient with reference to hydrauhc
stowing with the help of figures.
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Part -1l

Explain a method to conduct strata monitoring for an underground coal panel
mentioning the various instruments to be used, numbers, purpose, method of
installation, sample monitoring results, interpretation and inferences drawn from
the results.

Explain a method of analyzing circular failure using any method known to you.
Give expressions to calcuiate the factor of safety for circular slope failures..

Explain the method of determining the factor of safety of an opencast slope

undergoing planar failure for (i) dry slopes, (ii) wet slopes and (iii) slopes with
dynamic loading.

What are the purpose of theories of failure of rocks. Enlist various theories of
failure of rocks. Explain any two theories of failure of rocks highlighting their
salient features and limitations.

Discuss the stress concentration around circular openings for various field
stresses using suitable figures. Give a brief note on boundary stresses.
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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 40 MPa

Width of the galleries 4.6 m
Depth of panel 350 m
Height of the galleries 25m
Factor of safety o 2.0
Long term strength factor of coal 0.9

Explain the phenomenology of rock bursts. Explain the localization, factors
affecting, control and mitigation of rock bursts.

Describe a sand gathering plant suitable to produce 30,000 t/month with the
help of suitable figures. Consider that the river banks are not very high..

Describe in detail a surface layout for stowing sand hydraulically for a deep
underground coal mine for four districts with the help of swtable diagrams. A
total output of 1,000 tonnes per day is expected.
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