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Question1

(a) A Rock specimen is subjected to a horizontal tensile stress of 30 Mpa and a compressive vertical stress of 10 Mpa.

i. Calculate the normal and shear stress acting on a plane inclined at 600 counter-clockwise from the horizontal.  





[7]                                                                                                                      
ii. Illustrate your results on Mohr’s circle.                    [4]                                                 

(b) A delta rosette (strain measuring instrument) gives the following strain readings.

ε0 = 11 * 10-4
ε60o = 14 * 10-4
ε120o = -20 * 10-4

Calculate the magnitude and direction of principal strains and illustrate your results as per Mohr’s circle.              







[10]
(c) Describe the Coulomb-Navier Theory of failure





[4]
Question 2

(a) A 2.5m thick horizontal ore body is located at a floor depth of 80 m, with the rock cover having a unit mass of 2 548 kg/m3. An initial mining layout is based on 6.0m room spans. And 5.0m square pillars, with the full ore body thickness of 2.5m being mined out. Analysis of pillars failures in the ore body indicates that the pillar strength is defined by the formula;

    
                S = 7.18 *[(wp0.4) / (h0.66)]

Where S is in Mpa, and h and wp are in m.

Determine the factor of safety against compressive failure of pillars in the planned layout. 













[5]                   

If the factor of safety is inadequate, propose a mining layout which will achieve a maximum volumetric extraction, for selected factor of safety of 1.6.


















[20]






Question 3
(a) Rock slope stability is a major issue in open pit mining. Consider a block of weight W on bench slope where a-b represent a parting plane of length L as shown in the figure below:


If the parting is at an angle α to the horizontal and failure along the plane is governed by the Coulomb-Navier Criteria τ – c + μσ where μ = tanϕ, show that the factor of safety is given by:
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[15]
(b) Explain the basic parameters, and their relationship where possible, that are incorporated in the rockmass rating systems developed by South African Council for scientific and Industrial Research (CSIR) and the Norwegian Geotechnical institute (NGI) through Bieniawski and Barton respectively.



















[10]
Question 4
(a) Explain three mechanisms by which rock bolting helps improve the stability 
of the rock in a tunnelling operation








[4]                                                                                                                           

(b) Draw a sketch of a typical Uniaxial Tensile Test arrangement and label it 

fully.
















[4]

(c) Discuss the reasons for rock mass monitoring





[4] 
(d) What are the main characteristics of rocks and rock masses that place them a 
class apart from the usual engineering materials?





[3]

(e) Briefly describe the factors that are outlined in the Terzaghi rock 
(f) classification system.












[5]
(g) Explain briefly the principals and applications of "sensitivity analyses" (or "parametric analyses") in rock mechanics.






[5]
END OF QUESTION PAPER
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