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Course Description 
 
This course focuses on description and representation of a rock mass, stress and strain in a rock mass and 
deformation and failure of a rock mass. These are applied to rock slope stability analysis and design of 
underground excavations.  

Course Format 
 
This course is delivered in two 2-day and one 1-day blocks, as well as self-directed learning through online 
course material (see schedule below). There are two 1-hour laboratories in groups (see schedule below) and 
a local field trip. In-class Masteries are assessed. The breakdown of course content is as follows: 
 

Block  # Date Topics  
Lecture Mastery 

1 

10 April 
Fundamentals of rock 
mechanics self directed learning 
and course preparation 

Self-directed principals of 
stress and strain study and 
Mastery 

11 April 
 

Intact Rock Stress and Strength 
Mastery 

Discontinuities  Discontinuities Mastery and 
stereographic analysis 

12 April 
Rock mass classification Rock mass classification 

Mastery 
Halswell quarry rock mass classification field trip 

13 April Rock mechanics group labs and work on quarry stability 
project 

2 

19 April Group work on quarry stability project 

20 April 

Rock mass strength and 
deformation 

Rock mass strength and 
deformation Mastery 

Rock slope stability analysis Rock slope stability 
analysis (computer lab) 

21 April 
In-situ and induced stress  Stress and strain in three-

dimensional space Mastery 
In-situ and induced stress lab 

3 

24 - 27 
April 

Podcasts and group work on quarry stability project 

28 April 

Induced stress and behaviour 
Mastery 

Excavation and support 
Mastery 

Synthesis and review  
29 April – 5 
May 

Individual work on take home exam 



Learning Outcomes 

A student completing this course will be able to: 
1. Apply the principles of stress, strain, elasticity, and plasticity to intact rocks in the laboratory as a 

demonstration of understanding of these fundamental principles. 
2. Collect sufficient discontinuity and rock mass data in the field to transfer the data into a 

description of the physical and mechanical characteristics of the discontinuities for interpretation 
of their relationship with stress, strain, elasticity, and plasticity. 

3. Translate the output from laboratory testing and field data collection into inputs for selecting and 
using the appropriate analytical tools for different slope stability scenarios, and make 
recommendations for stabilisation based on the results of the stability analyses. 

4. Comprehend the inter-relationships between given input parameters for different underground 
excavation scenarios by optimisation of mitigation and stabilisation techniques with project costs 
and functionality. 

5. Evaluate the likely behaviours, select the appropriate tools for analysis, and suggest the 
appropriate mitigation techniques for a given range of stress, rock mass and scale conditions. 

6. Develop a working knowledge of laboratory, field and analytical methodologies for rock 
mechanics through exposure during assessment in order to comprehend the methodologies and 
their limitations to be able to validly interpret their outputs given their limitations, and engage in 
problem solving of rock mechanics problems by developing a working relationship between 
engineering geologists and civil engineers. 

Prerequisites 
15 points of 100-level MATH 

Recommended Texts 
The following book is required for this course: 

Hoek, E. (2007) Practical Rock Engineering. Available online at: 
https://www.rocscience.com/education/hoeks_corner or as a printed document from the course coordinator 
for a nominal fee to offset printing costs. 

 

Other useful reference books include: 

 
Brady, B H G; Brown, E T (2006) Rock Mechanics for Underground Mining, Springer, 3rd Edition, 628 p. 
Hoek, E; Brown, E T (1980) Underground Excavations in Rock, IMM, 1st Edition, 527 p. 
Hoek, E; Kaiser, P K; Bawden, W F (1997) Support of Underground Excavations in Hard Rock, A A Balkema, 

1st Edition, 215 p. 
Jaeger, J.C., Cook, N.G.W, Zimmerman, R.W. (2007) Fundamentals of Rock Mechanics, Blackwell 

Publishing, 4th Edition, 475 p. 
Hencher, S. (2015) Practical Rock Mechanics, CRC Press, 356 p. 
Hudson, J A; Harrison, JP (1997) Engineering Rock Mechanics: An Introduction to the Principles, Elsevier, 

1st Edition, 444 p. 
Muir Wood, D (2004) Geotechnical Modelling, Spon Press, 1st Edition, 488 p. 
Wyllie, D C; Mah, C W (2004) Rock Slope Engineering, Spon Press, 1st Edition, 431 p. 

 

Assessment 
Quizzes and Mastery Exercises      15% (throughout course) 
Quarry stability project       50 % (due 27 April 5 pm) 
Rock mass behaviour synthesis and evaluation take-home exam  35% (due 5 May 9 am) 
 


