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GIVEN MINING SCENARIO 
 

 

A fault is dipping at 55° and traverse the rock mass between to circular excavations which are 

6 m apart (measured centre-to-centre). These excavations form part of an intense ventilation 

arrangement needed to supply air to the workings 1850 m below surface.  The main tunnel ( O1) 

is 4 m in diameter with the secondary tunnel (O2) being 2 m in diameter.  Drilling a horizontal 

hole in the sidewalls of O1 depicted the fault position as being 2 m into the sidewall.  

 

Given: 

𝑠 = 𝑒
 
𝑅𝑀𝑅 −100

9
 
 

 

𝑚 = 𝑚𝑖𝑒
 
𝑅𝑀𝑅 −100

28
 
 

 

  
m i 25  

Relative Density 2.8  
RMR 68  

E 65 GPa  
v 0.27  

UCSfault  material 55 MPa  

fault  plane 26°  

Co fault  plane  1.5 MPa  
k-ratio 0.5  
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QUESTION 1 – STRESS IN ROCK & ROCKMASSES (20) 
1.  

1.1. Determine the stress state for the polar coordinates at points A, B and C for the given 

mining scenario by using the Kirch equations assuming only the development of the 

main tunnel (O1). (10) 

 

1.2. Considering the secondary tunnel together with the main tunnel, what would be the 

stress state at point A? (4) 

 

1.3. What would be the expected virgin stress levels at the 1850 mbs when calculated 

with: 

 

1.3.1. Heim’s rule (2) 

1.3.2. Rigid confinement theory (2) 

1.3.3. Kirch equations (2) 

QUESTION 2 – STRESSANDSTRAIN (20) 
2.  

2.1. Given the stress state at point B is represented by the matrix  

 
24 16
16 62

 MPa(X direction horizontal to the right and Y direction vertical up ); determine 

the magnitude and direction of the principle stress conditions acting on the fault plane 

using Mohr’s circle. (12) 

 

2.2. Plot the schematic Mohr circles for the following conditions 

 

2.2.1. Pure shear (2) 

2.2.2. Uniaxial tension (2) 

2.2.3. Hydrostatic stress field (2) 

2.2.4. Uniaxial compression (2) 
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QUESTION 3 – CONSTITUTION RELATIONSHIPS (20) 
3.  

3.1. Draw the Stress vs. Strain graphs comparing brittle and ductile rock formations.  (4) 

 

3.2. What is the major difference between brittle and ductile rocks (1) 

 

3.3. In the given scenario, what strain would a rock sample experience when a force of 

100 kN is applied to a 34 mm diameter sample. (3) 

 

3.4. In which section along the Strain vs. Strain graph may one assume the Hooke’s Law 

to be a valid? (1) 

 

3.5. Assuming the following stress matrix, 
45 5
5 80

 MPaat an arbitrary location in the rock 

mass within the mining scenario, calculate all strain components by using the 2D 

representation of Hooke’s Law and Modulus of Rigidity formulae. (5) 

 

3.6. Define strain energy (1) 

 

3.6.1. Based on your answers calculated in Question 3.5, calculate the amount of 

strain energy density stored in the rock mass at this point (3) 

 

3.7. Define creep (2) 

 

QUESTION 4 – ROCKPROPERTIES (20) 
4.  

4.1. When stability of a rock mass is tested, a specific failure criterion is used to base the 

assessment on.  Name and discuss which criterion you would consider when the 

following conditions in the mining scenario are assessed:  (10) 

 

4.1.1. Assessment of fault plane stability. 

4.1.2. Assessment of heavily jointed rock close to the contact . 

 

4.2. Given the Hoek-Brown values for a rock mass RMR=68, while the fault material 

strength is 55 MPa, plot the yield curve for this infilling as well as the Point Cstress 

state of  
39 0
0 36

 and comment whether the fault material should be stable or not. (10) 
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QUESTION 5 – ROCKMASS PROPERTIES& CLASSIFICATION (20) 
5.  

   

5.1. 𝛼 =  
𝐸 1−𝜈 

 1+𝑣  1−2𝜈 𝜌
 [m/s] 

 𝛽 =  
𝐸

2 1+2𝜈 𝜌
 [m/s] 

 𝑉𝑝 ≈ 3.5 + 𝐿𝑜𝑔10𝑄 [km/s] 

 

Given the three equations showing the relationship between strength and seismic 

wave velocity in a rock mass, determine the Q rating of the given mining scenario and 

classify the rock accordingly (Exceptionally poor to Exceptionally good). (4) 

 

5.2. Given the drill hole information as presented to the right, define and determine the 

following recovery values: 

 

 

5.2.1. (SCR) Solid core recovery (2) 

5.2.2. (%CR) Percentage core recovery (2) 

5.2.3. (RQD) Rock Quality Designation as a percentage (2) 
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5.3. Terms and definitions:  Define each of the following 

5.3.1. Coefficient of friction (2) 

5.3.2. Cohesion (2) 

5.3.3. Compressive stress (2) 

5.3.4. Plane strain (2) 

5.3.5. Plane stress (2) 

 

 

 

 

 

 

 

 

 

- END - 
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