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B.E. (F.T.) END SEMESTER EXAMINATIONS, Nov./Dec., 2011
MINING ENGINEERING BRANCH
Fifth Semester — Regulations (2008)
MI 9302 ROCK MECHANICS AND GROUND CONTROL - |
Time 3 hour Marks 100
Answer All Questions
Part—1(2 x 10 = 20 marks)
1. Draw Mohr's diagram for uniaxial tensile, uniaxial compressive and pure shear stresses.

2. If x and y are principal planes and the magnitude of normal stresses acting on these
planes are 10 MPa and 20 MPa respectively, determine the stresses acting on a plane
whose normal makes 45° to with respect to x axis in anti-clockwise direction.

3. Explain the method of determining Porosity of rocks in the laboratory.

4. While conducting Protodyaknov Index test in the laboratory, the number of blows given
is 8, the height of the dust in the volumometer is 5 cm. Determine the Protodyaknov
“index of rock and estimate the approximate compressive strength of the rock sample.
Distinguish between Protodyaknov index test and impact strength index test.

What is an indirect method of tensile test? Explain briefly.

Give the expressions to calculate the dynamic elastic constants of the rock in term of
~dynamic wave velocities.

8. Differentiate between a Kelvin and Maxwell model with reference to Rheological
modelling of rocks.
9. Explain _the principle of pressure arch theory and mention its advantage.

10.  What are the different methods of roof examination? Briefly explain.

Part - i

11. Explain the procedure to determine the following properties of rocks ( 4 x 4 = 16 marks)
(a) Density
(b) Moisture content
(c) Slake Durability Index
(d) Rock Quaiity Designation

12. (A) The stresses acting on the xy, yz and zx planes are oxx = 1, 0yy=2, 0,,=3,
' twy=1, 7z:=2, 1x=1 MPa. Determine the principal stresses acting on the three
mutual perpendicular planes. (16 marks)

OR

(B) (a) For a two dimensional case study, determine the stresses acting on a plane
whose normal makes an angle 8 with reference to x-axis, if the siresses Oxx,
ayy, & Txy act on the respective planes. (8 marks)

(b) Determine the principal stresses, shear stresses and their directions for the above
problem. {8 marks)
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14.
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(a) Discuss the various factors affecting the compressive strength of rocks.
‘ (8 marks)

(b) Explain the standards of testing for compressive strength of rocks as per
ISRM suggested methods. Compare the results obtained with that of other
methods. (8 marks)

(a) Explain how the triaxial properties of rocks are determined with the help of

suitable diagrams. "~ (8 marks)
{b) Explain the method of determining the Young’s modulus and Poisson’s ratio
of rock in the 1aboratory.. " (8 marks)

(a) Enumerate various types of mine supports used in mine -excavations and
mention their field of application. Discuss any five types of supports used in
the narrow type of excavations, mentioning their applicability, method of
installation, advantages and limitations (16 marks)

(a) Distinguish between shield and chock shield supports. Give detaited
classification of shield supports. Give the constructional features of shield -
support with the help of a neat sketch. (12 marks)

(b) How do you support a junction? Explain the method of installation of this
support with the aid of figures. (8 marks)

Write short note on any three of the following.
(a) Application of dynamic waves in mining
(b) Yielding props
{c) Roof stitching
(d) Mechanism of roof bolting
(e) Time dependent properties of rocks
() Factors affecting creep of rocks
(9) Rock grouting



