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B.E / B.Tech ( Full Time ) DEGREE END SEMESTER EXAMINATIONS, NOV / DEC 2013

MINING ENGINEERING
Seventh Semester
MI 9033 Rock Slope Engineering (Elective)
(Regulation 2008)
Time: 3 Hours
Answer ALL Questions
PART-A (10 x 2 = 20 Marks)

1. Calculate the factor of safety for the following data.

C A W Y, | @ Hy,

1200 kg/m? 100m® | 2300kg | 30° | 25° - 3m

Max. Marks 100

2. Calculate the factor of safety of a slope tensioned by anchors with the following data.

C A W Y, | @ | Hg T

Yy

1200 kg/m® | 100m? | 2300 kg | 30° | 25° | 3m | 1200 kg/m?

40°

What are the major objectives of a geological investigation of a slope?

3.
4. Explain ‘pole density’ with an example.
5. Expllain the termv ‘Hydraulic conductivity’.
6. What are the general conditions for a plane failure?
7. Inacircular failure chart the following are the intercepts, calculate the factor of safety.
X -lintercept Y - Intercept Curve - Intercept
0.12 1.1 0.18

8. For a Wedge failure the following are the data. Calculate the factor of safety.

Rat+ Rg Aa ag WY, Ya P

w

9. The foII’o'wing are data for a block. Evaluate the stability of the block.

2700Kg | 15° | 257 | 35° | 25° 30° 1100Kg

o, (% W, %), Ax(m) Y(m)

30 45 10 30

10. What are regressive and progressive slope movements?
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Part — B ( 5 x 16 = 80 marks)

11. i) With a neat diagram, explain the application of flow nets in ground water flow (6)
ii) Explain the evaluation of shear strength of discontinuities. (6)
iiiy Derive expression for factor of safety of a dry slope using limit equilibrium

analysis. (4)

12. A. A 14m high rock slope has been excavated at an angle of 40°. The rock in which
this cut has been made contains persistent bedding planes that dip at an angle of
30° into the excavation. The 4.2 m deep tension crack is 5m behind the crest, and is
filled with water to a height of 2.6m above the sliding surface. The following are the

parameters of the slope

C ) Ye Yw
21 kPa 20° [7 25kN/m® | 981 N/m°
i) Calculéte the factor of safety for the given conditions (4)
i) Evaluate the factor of safety if the tension crack is completely
filled with water (4)
iiif) l>f rock bolts are instalied at right angles to the sliding plane (W =

60° and the total load per linear meter of slope is 500kN,

calculate the factor of safety. (8)
(OR)

~ B. i) Explain the mathematical analysis of plane failures. (10) ™
i) Explain the influence of ground water on'the stability conditions. (3).

iii)\What is the influence of tension crack on slope stability? (3)
13. A. i) Explain the usage of great circles in representing planes of failure (6)
ii) Explain the procedure in plotting a plane having a dip of 30° and a dip
direction of 140° using polar projection. (4)

iii)Explain the concept of stereographic projections'.“ (6)

(OR)
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B. i) Explain the procedure in plotting a plane having a dip of 20° and a dip direction of ‘
210° using equatorial projection. (6)

ii) Explain the identification of modes of slope instability using stereographic

projection (6)

iii)How is kinematic analysis of siopes done using stereographic projection? (4)

14. A. i) Using Fellenius method of slices, calculate the factor of safety for the

following data. (12)

Slice | Slice | Slice | a®) | aw(®) c @(®) | hy(m) Yr
No. | height | width (kPa) (kPa)
(m) (m)
1 10 4 20 12 20 28 5 22
2 20 4 15 15 20 28 4 22
3 13 4 | 18 | 18 20 | 28 | 3 | 22
4 19 4 16 20 20 28 4 | 2
5 17 4 22 23 20 28 3 22
6 14 4 21 21 | 20 28 7 22
7 11 4 22 | 20 | 20 | 28 8 2%

Detailed calculations are to be shown for each slice

i) Discuss Wedge stability charts (for friction only) (4)
(OR)

B. i) How is a wedge geometry defined? Explain the mathema;tical analysis of a wedge
failure (10)

* ii) Discuss Bishop and Janbu’s method of slices with an example (6)

15. A. i) Explain the kinematics of toppling failure (8)

i) Explain the various methods of rock stabilization by rock removal (8)

(OR)

B. i) Explain the various types of surface slope monitoring methods (10)

it) Explain the various types of toppling failures. (6)



