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Time 3 hours Max. Marks 100

1

Answer All Questions

Part— A ( 10 x 2 = 20 Marks)

1. Explain a method of measuring deformations in the roof strata using suitable instrument
with the help of figure. '

2. Distinguish between the estimation of factor of safety of -dry and wet slope undergoing a
planar failure.

3. Briefly explain the Bishop’s method of failure analysis of a circular failure.
4. Explain the Hoek and Brown'’s theory of failure of rock.

5. Give equations to calculate boundary stresses of a circular opening ahd calculate
maximum shears tresses on the boundary of circular opening for k=0, 0.25 and 1.0

6. Compare the strength of a pillar obtained by Holland's and Sheorey’s equation. Strength
of 25 mm cubic coal sample is 40 MPa, depth of coal seam is 300 m, width and height of
the square pillar is 25 m and 3 m respectively.

7. 'Distinguish between a Shock bump and Pressure Bump.

8. What are the various parameteré of subsidence? Explain with a diagram.

9. Why hydraulic stowing is popularly used in Indian mihes. Briefly explain.

. 10. Give a brief note on shaft pillar design.

Part - B ( 5 x 16 = 80 Marks)

Calculate the factor of safety of a slope using planar failure technique under the
conditions (i) slope is dry (ii) rock mass is saturated and exerting -a hydraulic
pressure and (iii) when the ground water and seismic load are acting
simultaneously. '

Bench Height 30m :
Angle of failure plane 45° w.r. to horizontal
Angle of slope N 60° w.r. to horizontal
Cohesive strength of rock 50 kPa

Angle of internal friction 30°

Lateral forces to seismic effects 0.15

in terms of weight of unstable

rock _

Density of rock 2500 kg/m®

Ground water pressure . 2.5 m head of water ‘ (16)
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Determine the size of the coal pillar for the following bord and pillar data and
compare width obtamed with the values mentioned in CMR 99. Use Sheorey’s
formula.

Strength of 25 mm cubic coal sample 30 MPa

Strength of 30 cm cubic coal sample 12 MPa
Width of the galleries 45m
Depth of panel 400 m
Height of the galleries - 25m
Factor of safety 1.8
Long term strength factor of coal 0.75

Determine the size of the coal pillar for the following bord and pillar data and
compare width obtained with the values mentioned in CMR 99. Use Salamon’s
formula.

Strength of 25 mm cubic coal sample | 30 MPa
Strength of 30 cm cubic coal sample 12 MPa

Width of the galleries 45m
Depth of panel 400 m
Height of the galleries : 25m
Factor of safety 1.8
Long term strength factor of coal 0.75

Explain the factors affecting the stress concentration around underground

openings. Discuss with the help of suitable diagrams the stress concentration
around any shape of opening known to you with equations.

A deep metal mine is prone for frequent rock bursts. It is required to conduct a
scientific study to find out the reasons and possible remedial measures to
combat this problem. Explain a suitable procedure how to conduct the study
and how to control the occurrence of rock burst.

Draw the subsidence profile using any profile function method for a Longwall
panel having dimensions 150 m and 1000 m. The thickness of extraction is 2.0
m. Assume suitable values for the various parameters required for predicting
surface subsidence for the profile function you have selected.

Explain vertical ground movement, strain, slope and curvature with the help of
suitable diagrams for a typical Longwall panel.

Explain how to locate a building to protect agaihst damages occurring due to
subsidence, strain, slope and curvature with the help of suitable diagrams.

What is_harmonic mining from subsidence engineering point of view? Briefly
explain with help of a diagram. .

Write short notes on any two of the following. |

(i) Sand gathering using sand pumps for hydraulic stowing.

(i) Underground arrangement for hydraulic stowing.

(i) Hydraulic profile, Pipe jams and Wear of pipes occurring with
reference to hydraulic stowing.

(iv) Mechanical Stowing.
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