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QUESTION 1 – DEFINITIONS 

 

Define the following terms and where applicable give the symbol and units used: 

1.1 Weight 

1.2 Force 

1.3 Triaxial compression 

1.4 Shear stress 

1.5 Safety factor 

1.6 Rock mass 

1.7 Intact rock 

1.8 Abutment 

1.9 Active support 

1.10 Accelerometer 

    [20] 

 

QUESTION 2 – ROCK MASS CLASSIFICATION 

 

2.1 Various Rock Mass Rating systems are available to classify the rock mass.  

State the names of the two rock mass rating methods below and list the 

parameters of each, and indicate the role and importance of each parameter.   

 

 RMR 

 Q          (13) 
 

2.2 Determine the rock mass quality of the zone described below by conducting a 

rock mass rating using the Q method.  Motivate your reasons for each value 

chosen in the rock mass rating.  A rock mass rating form is attached. 

A borehole intersected an intensely jointed zone at approximately 900m below 

surface.  The zone is some 60m in length and 190 joints have been recorded 

from the core.  There appears to be two distinct joint sets, dipping at roughly 30 

and 70 degrees respectively.  Traces of serpentine filling, varying from zero to 

3mm in thickness, are visible in the joint planes.  The zone seems to be damp.  

There also appears to be a 1,2m thick lamprophyre dyke running through the 

middle of this zone, at an angle of 45 degrees. (9) 

 



2.3  Why are Rock Mass Classification systems important for a Rock Engineer?   (3) 
 
            [25] 
 
QUESTION 3– STRESSES 
 
3.1 You are working on a narrow tabular mine at an average depth of 1950m below 

surface.  You noticed a horizontally drilled hole in the sidewall of an excavation. 

The hole is 4cm in diameter and shows signs of spalling on the sidewalls of the 

hole.  

Make use of the analytical equations below to calculate the radial and tangential 

stresses on the sidewalls of the hole.  The K-ratio on your mine is 0.5 and the 

overburden density is 2750kg/ m3
  

 
    (9) 
 

3.2 Describe the type of fracturing one can expect around ore-passes in highly 

stressed ground, including the resulting ore-pass shape and the extent of 

fracturing.  (4) 

 

3.3 How is virgin stress calculated? (2)  

    [15] 

 
QUESTION 4 – MINING 
 

4.1 Mining method selection is important to ensure that orebodies are extracted 
safely. What factors must be considered when selecting a mining method?              
   (5)         

  
 
4.2 List the differences between sequential grid mining and longwall mining. 

    (5) 

4.3 The depth of mining plays a central role when decisions need to be made with 

regards to mining method and support strategies.  Redraw the table below on 



your answer sheet and complete it to indicate the differences in parameter values 

as the depth below surface increases. 

 

Parameter Shallow Intermediate Deep 

Typical depth (m)    

Typical ERR (MJ/m2)    

Vertical virgin stress (MPa)    

Stress fracturing (intensity)    

Stope closure (mm/m advance)    

Influence of geology on h/w stability    

Rockburst hazard    

       (10)  

    [20] 

 
QUESTION 5–SUPPORT 
 
5.1 Explain the purposes of, and differences between, primary and secondary 

support in tunnels. 

    (4) 

5.2 State the differences between the following tendon support types: 

 5.2.1 End-anchored bolts 

 5.2.2 Friction bolts  (4) 

 

5.3 Backfill is a common support method used when extracting orebodies.  Explain 

briefly how and why backfill may be used to provide local and regional support. (8) 

 

5.4 When calculating the energy absorption capacity of support elements in a 

support layout the following equation is used: 

  Energy absorption:   E = ½ mv² + mgh 

 

List the parameters in the above equation together with the unit of each 

parameter. 

    (4) 

[20] 
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