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Answer All Questions

Part - A (10.x 2 = 20 Marks)

Explai‘n the method of determining the vertical stress in a longwall coal barrier 10 m deep
using suitable instrumentation.

Draw the diagram of a pit slope undergoing circular failure and mention the -equilibrium
equation and define the parameters used.

Distinguish between factor of safety of a dry slope and a wet slope undergoing planar
failure. .

Distinguish between the front abutment and back abutment of a longwall working with the
help of a neat diagram.

Calculate the radial, tangential and shear stresses {(at a point ©=45° from the horizontal)
acting on the boundary of circular opening of 4.0 m dia, lying at a depth of 500 m from the

surface in a coal measure rock. Assume the opening to be loaded uniaxially and assume
suitable values for the mlssmg parameters.

Explain the method of assessing rock load of a gallery, 4.8 m width and 2.5 m height lying
at a depth of 200 m from the surface. - Assume suitable values for the missing

parameters.
Explain the phenomena of bumps in coal mines.

What is meant by pseudo mining damage? Briefly explain.

Give the expresses to calculate the width of barrier pillars of coal panel.

10. What are the princibpal methods of stowing. Mention their applicability and limitations.
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Part- B ( 5 x 16 = 80 Marks)

Explain the method of stowing a bord and pillar panel of 250 m x 250 m x 2.5 m -
having 8 x 8 pillars. The required coal production is 500 /month from the panel.
Mention the amount -of sand required, ratio of water to sand to be sent through
pipes, surface and underground arrangements. Explain with suitable neat
diagrams. How do you prevent pipe jams and air pockets to .ensure continuous

supply of slurry. _ (16)

Explain the various theories of failure of rock. Mention their merits and
limitations and field of application of each of the theories in the design of mining

structures. : {16)
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The following are the details of the pillars of a bord and pillar panel.
Strength of 25 mm cubic coal sample 40 MPa

Strength of 30 cm cubic coal sample 15 MPa
Width of the galleries 48m
Depth of panel 350 m
* Height of the galleries - . 30m
Size of the square pillars - 40m

Determine the strength of the pillar, load acting on the pillar and factor of safety
using {(a) Salamon's expression (b) Holland's expression and (c) Sheorey's
expression.

Explain the boundary stresses and stress concentration around circular
opening with different in situ stress conditions with the help of suitable
diagrams.

Explain the phenomena of rock burst. Outline the method of detection and
localization of rock burst. Mention the methods of controlling rock bursts.

What are the various methods of predicting subsidence? Explain any one in
detail with the help of a numerical example.

Write Short-notes on any three of the following.
(a) Strain profile
(b) Harmonic mining
(c) Janbu's method of slope stability énalysis.
(d) Planar failure of rock slopes.

(e) Subsidence surveys.

Write Short-notes on any three of the following.
{a) Method of determining in situ stress using flat jack.
- (b) LVDT
(c) Load Cells.
{d) Multi-point Borehole Extensometers (tell-tales).
(e) Rock anchorage testing.
(,f) Blast vibration monitoring instrument
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