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Section A: ANSWER ALL QUESTIONS 

Question 1 

a)  Define the following: Engineering geology, Rock mechanics, and Rock engineering.   [6] 

b) Discuss parameters, which are used to describe discontinuities in rock mass? Write the 

maximum scores of the following as considered in RMR rock classification system:  

 Strength of intact rock, 

 RQD,  

 ground water conditions, and  

 mean spacing of discontinuities.                                                                               [8] 

c) Draw a typical stress-stain curve of a rock obtained from a uniaxial compressive strength 

test. How can you determine the tensile strength of rock without conducting any tensile test? 

Discuss.                                                                                                                                 [6] 

 

Question 2 

a) Describe any 6 factors that contribute to instability of rock engineering structures.    [10] 

b) Differentiate between the 2 principal classes of rock support (i.e active and passive 

support). Indicate 3 examples of support elements for each of 2 classes of rock support. 

[6]                                                                                                                                 [6] 

c) Recommend the appropriate rock support design approach for the following situations: 

i. Mine design with detailed layout of permanent access excavations and stopes 

ii. Mining shafts, haulages, ramps and other permanents access ways and early 

stopes of mine.                                                                                               [4] 

 

 

 

 

 



Page 3 of 9 
 

Section B: ANSWER ANY THREE QUESTIONS 

Question 3 

a) Describe the different types of rock reinforcement techniques used in underground 

excavation.                                                                                                        [8]             

b) Discuss the key considerations in the design of rock support systems for underground 

mines.                                                                                                                [6] 

c) Discuss the challenges and strategies for rock tunnelling in difficult ground 

conditions.                                                                                                          [6] 

Question 4 

The element shown below is subjected to triaxial loading with stress components given  

                   𝑥 = 12𝑀𝑃𝑎       𝑦 = 20𝑀𝑃𝑎        𝑥𝑦 = 8𝑀𝑃𝑎   

                      

a) Construct the Mohr`s Circle diagram representing this state of stress.                       [6] 

b) Determine from the diagram the magnitude of the principle stresses and the inclination 

of the principle axis relative to the x reference direction.                                             [4] 

c) Determine from the diagram the normal and shear stress components 𝑥 and 𝑚𝑚 on 

the EF plane oriented as shown.                                                                                   [4] 

d) State any three (3) purposes of underground mine pillars.                                           [3] 

e) State five (5) uses of backfill material in underground mining operations.                [3] 
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Question 5 

a) Using Barton’s Q system tables (Appendix A), calculate the Q value given the 

following information: 

 RQD = 88% 

 Joint set number = 3 sets 

 Joint roughness number = rough stepped (undulating) 

 Joint alteration number = unaltered, some stains 

 Joint water factor = dry excavation or minor inflow 

 Uniaxial compressive strength 𝜎𝑐 = 185 MPa 

 Major principal stress 𝜎1 = 5.4 MPa   

      [10] 

b) The Q value from the previous question depicts the rock mass condition at Kangaroo 

mine in Guruve. An underground crusher chamber of dimensions 10.5 m width × 8 m 

height is to be excavated in one of the deeper levels of the mine. Using Barton’s Support 

Chart (Appendix B), estimate the permanent and temporary support requirements for 

both the roof and walls of this excavation. 

    [10] 

NB: Attach the chart to your answer booklet. 

 

Question 6 

a) Concerning discontinuities in any rock mass, briefly describe the influence of the 

following on shear strength of the discontinuities: 

i. Surface roughness.                [3] 

ii. Discontinuity scale.                [3] 

iii. Discontinuity infill.                [3] 

b) Using stress-strain curves, explain the differences between ductile and brittle 

deformation.                  [8] 

c) Explain how the stress-strain curve can be used to design yielding pillars for deep 

underground mines.                             [3] 

BONNE CHANCE!!!!!!!!!!!!!!!!!!!!!!!! 
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APPENDIX A: BARTON’S Q SYSTEM TABLES 

APPENDIX A-1 
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APPENDIX A-2 
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APPENDIX A-3 
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APPENDIX B: BARTON’S SUPPORT CHART 

APPENDIX B-1 
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APPENDIX B-2 

 


