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Mi 517 - ROCK SLOPE ENGINEERING

Max. Marks 100

Instructions: Answer All Questions
Part A (10 x 2 = 20 marks)

Draw a diagram of a mine slope and mention the various parameters of the slope.
How overall pit slope and mine economics are connected? Explain briefly.

What is permeability? Explain its significance to slope stability.

Explain a method of determining shear strength of rock.

Explain the influence of tension crack on the stability of slopes.

Explain a method of reinforcing stability of the rock slopes.

What are conditions under which wedge failure will occur? Explain briefly.

What is a toppling failure? Briefly explain.

What are the various properties or parameters of joints and discontinuities of rock with

reference to rock slope engineering.
What is meant by factor of safety of slopes? Briefly explain.

(a)
(b)

OR

OR

OR

Part B ( 5 x 16 = 80 marks)
What factors would you consider for stability of slopes? Explain their role on the
stability / instability of pit slopes.

What is a stereographic projection system? Explain it with a sample-data.
Explain the method of determining ground water flow in a rock mass of an
opencast mine.

What are the physical and mechanical properties affecting the stability of rock
slopes. What are the normal range of the value of these properties for common
rocks encountered. Explain any one in detail the method of determining the
property of the rock.

Explain the method of determining. the factor of safety of a rock slope undergoing
planar failure for the conditions, namely, (a) slope is dry, (b) if tension crack is
completely filled with water with the help of suitable sketches and analytical
equations. ' :

Determine the factor of safety of the following slope undergoing planar failure
under two conditions, namely, (i) when the slope is dry, {ii) Tension crack is filled

with water.
Bench Height 16m '
Slope angle , 70°m w.r. to horizontal
Angle of the bedding planes day lighting the face 45°
Depth of the tension crack 5m
Distance of the tension crack from the crest 5m
Cohesive strength of the material 35 kPa
Angle of internal friction of the material 39°
Unit weight of the material 27 kN/m®
Unit weight of the water 9.8 kN/m®

Explain the method of analysing a wedge failure for stability of rock slopes with the
help of an example.

What are the conditions under which circular failure occurs? Explain-the Bishop’s
method of determining the factor of safety of slope.

Write short notes on any two of the following.
a. Measurement and monitoring of slope displacement
b. Janbu’s method of failure analysis
c. Protection and reinforcement of slopes
d. Limit equilibrium analysis of toppling failure
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