B.E. VI (FULL TIME) DEGREE END SEMESTER EXAMINATIONS, OCT./NOV., 2011

MINING ENGINEERING BRANCH

SIXTH SEMESTER - (REGULATIONS, 2004)
Ml 383 ROCK MECHANICS AND GROUND CONTROL -1l

Time 3 hours Max. Marks 100
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Answer All Questions
Part—1(2 x 10 = 20 marks)

What are the various forms of in situ ground stresses? Briefly explain.

What is the purpose of testing of rock bolts? Briefly explain the procedure.

What is factor of safety with reference to slope stability analysis? Explain with an-example.
What are slope parameters? £xplain with the help of a neat sketch.

Enumerate the different types instruments used for strata movement? Explain any one -with
the help of a neat diagram. o

Where do you expect tensile and compressive stress concentrations around an underground
circular opening? Explain with a neat sketch.

What is a pressure bump? Briefly explain -
How do-you estimate load on a pillar of a bord and pillar panel? Explain with an example.
Enumerate the factors affecting subsidence. Briefly explain any one.

Describe the constructional features of pneumatic stowing system.

Part -1l

An underground circular tunnel is situated at a depth of 300 m from the surface.
The diameter of the tunnel is 4.5 m. Considering the rock mass as
homogeneous, isotropic and elastic, explain the stress concentration in and
around the opening with the help of suitable equations and diagrams. (16)

A rock slope is 10 m height and slope angle is 60° from the horizontal. There is
a tension crack present at distance of 5 m from the crest of the slope, the depth
of the tension crack being 2 m. There is a potential sliding surface lying at an
angle of 50° from the horizontal. Assuming suitable values for properties for the
rockmass and other parameters, explain a procedure to determine the factor of
safety of the slope. (16)

OR

(i) What is the objective of theory of failure of rocks? Explain its applications in
mining engineering discipline. "Mention the various theories of failure of rock
and explain any one theory in detail. (16)

Write short notes on any three of the following.

{i) In situ stress measurement using flat jacks.

(i) Borehole extensometers

(i) = Load Cells

(iv) Universal Testing Machine

(v) Strain gauges

(vi) Tape extensometers ] (16)
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(ii)

)

(ii)

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.

Strength of 30 cm cubic coal sample 15 MPa

Width of the galleries 45m
Depth of panel 300m
Height of the galleries 20m
Factor of safety 1.8 (16)
Long term strength factor of coal 0.8
Explain the phenomena of rock burst occurrence in mines? Explain the
methods of prevention and control of rock bursts in metal mines. (16)
OR
Write short notes on any three of the following

(i) Subsidence survey

(i) Pseudo mining damage

(iii) Control of subsidence .

(iv) Subsidence prediction ! (16)
What is the purpose of sand stowing? Under what conditions sand stowing is
adapted? (4)
Give face arrangements for stowing in a bord and pillar panel with the help of
suitable sketches (12)
OR
On factors the efficiency of a stowing plant mostly depends? Discuss how in
different systems of mixing sand and water the efficiency is affected. (8)

Describe a sand gathering plant suitable to produce sand of 30,000 t/month. (8)



