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Overview
• What is rock mechanics?

• My path to rock mechanics

• Full time employer – SRK

• Where I’ve worked around the world

• Rock mechanics overview and 

common software

• How does a rock mechanics engineer 

design a slope?

• Who should go into rock mechanics?
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Problem Statement
How do we go from this…

…to a stable developed 

mine without having any…

http://www.tunneltalk.com
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…Pit Slope Failures!?

http://www.flickr.com/photos/riotinto-

kennecottutahcopper/8643310015/in/photostream



Careers in Mining and Mineral Resources: Open Pit Rock Mechanics

January 21, 2020

We do need a bit more science and engineering 

than that used by these people,

however, they probably do have well tested empirical 

design concepts and methods.
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High School – Liverpool, NS

• Excelled in sciences, but especially math

• Seemed like a math degree made the most sense

• Math teacher convinced me otherwise

• Grandfather was a electrical engineer and I decided to follow 

that route (I didn’t even know what an engineer really was)
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University of New Brunswick, Fredericton

• Decided between UNB, Dal, and SFX

• Even though I received the most support from Dal, I 

followed a number of my friends to UNB

• Started in Computer engineering
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Transitions to Geology/Mining

• During first year, realized 

that I didn’t want to be in 

computer engineering

• My neighbour in residence 

(she was a student 

academic advisor) was in 

geology. Talking with her 

made me consider moving 

to Geological Engineering

• Graduated in 2005 with a 

degree in Geological 

Engineering with the 

Geotechnical Option



Careers in Mining and Mineral Resources: Open Pit Rock Mechanics

January 21, 2020

Move to Vancouver
• Started with SRK on a contract basis 

(which is common in that company)

• Found (by googling) two companies in 

Vancouver and emailed them looking for 

work.

• Had two job interviews that day on the 

phone

• The job was located in 

Saskatchewan on a 28 day 

on, 7 days off rotation 

• The site was Star-Orion 

Diamond project.

• Owned by Shore Gold and 

recently acquired by Rio 

Tinto
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SRK Company profile

Consultant of the 

Year, 2019
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SRK Consulting
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Where I’ve worked – North America

Home 

Town

UNB
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Where I’ve worked - World
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Geotechnical Rock Mechanics

• Rock slope engineering

• Underground rock engineering

• Mine backfill

• Blast design

• Soil and foundation engineering
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Recommended Reading

These three books are the 

background to what a rock 

mechanics engineer does
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What Affects Pit Slope designs? 

• Geology: Lithology, alteration, 

weathering

• Structure: Fault/discontinuities, condition 

and orientation

• Rock Mass Conditions: Intact Rock 

Strength (IRS), spacing of discontinuities, 

condition of discontinuities  

• Hydrogeology: Pore pressures

• Slope Geometry: Orientation and 

Confinement, stack and overall slope 

height, stress (Discussed in Part 2)

Geology Degree

Geology Degree

Rock Mechanics 

Engineering

Hydrogeology

Mining 

Engineering

Team Effort
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Slope Design 

Process
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Most Common Software…

Useful for organizing 

data and analysis into 

easy to digest format

Much of what we do 

involves processing 

lots of numeric data 

and Excel is the 

easiest format to use
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Excel

Large data processing
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Excel

Average StDev Average StDev Average StDev Average StDev Average StDev Average StDev

0 16.5 6 63 8 106 50 97 4 1.67 1.24 6 1 4.8 1.7

1 500.7 255 56 11 91 35 89 19 3.79 4.20 6 4 6.6 1.3

2 562.7 322 44 14 68 35 69 34 7.80 8.04 4 4 7.1 0.9

3 291.5 190 36 15 47 34 54 36 14.41 12.51 3 3 7.3 0.7

GraphiteDeposit

DNE

JC76 Greyscale
Length Count

RMR76 IRS (MPa) RQD% FF/m

Average StDev Average StDev Average StDev Average StDev Average StDev Average StDev

FLMD 80 39 61 8 128 35 96 4 3 2 7 3 4.7 1.0

BSSM 238 126 55 12 85 27 89 21 4 5 6 4 7.1 0.9

ACTM 32 15 61 7 129 33 94 7 2 2 7 3 5.7 0.6

CCMS 123 61 53 9 75 21 85 19 5 5 7 4 7.2 0.5

Total 501 255 56 11 91 35 89 19 4 4 6 4 6.6 1.3

BSSM 172 103 44 13 62 19 71 32 8 8 3 3 7.3 0.6

USMS 53 40 33 13 48 25 45 36 12 9 3 4 7.9 0.4

ACTM 83 39 49 12 66 35 84 22 5 5 4 3 6.6 1.0

CCMS 231 127 47 15 78 44 68 36 8 9 5 4 7.1 0.7

Total 563 322 44 14 68 35 69 34 8 8 4 4 7.1 0.9

BSSM 38 31 34 13 43 24 51 34 14 12 2 3 7.6 0.5

USMS 28 21 36 13 32 19 56 32 10 9 3 3 7.7 0.6

CCMS 210 128 36 16 49 37 52 37 16 13 3 3 7.2 0.6

Total 292 190 36 15 47 34 54 36 14 13 3 3 7.3 0.7

Greyscale
Length

2

1

RQD% FF/m
JC76 (based on '89 

conditions)

3

Graphite

Drilled 

Run 

Count

RMR76 IRS (MPa)
Litho

Statistical analysis on various aspects of collected data
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Excel

Plotting data to 

compare across 

project areas
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PowerPoint

Organizing various outputs to allow reviewer to 

quickly look at the results
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Other Software - LeapFrog
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Other Software - RocScience

• Modeling slopes 

using a simplified 

method of slices

• Three 

Dimensional 

version of 

Slide2

• Similar to 

Slide2, but the 

model is split 

into triangle 

instead of 

larger slices
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Other Software - RocScience

• Three dimensional 

version of RS2

• Analyses of 

where small-

scale failures 

will land

• High angle 

perpendicular 

discontinuities 

can fall over like 

a stack of books
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Other Software - RocScience

• Analysis of a single 

discontinuity that 

runs sub parallel to 

a slope

• Analyses of 

how two 

discontinuities 

can create a 

wedge

• Analysis of 

discontinuities 

over a large data 

set
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Other Software - Itasca
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Other Software - Itasca
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Field Work – Site Conditions
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Field Work - Rock Mass Conditions

These can vary substantially from very weak to…
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Field Work - Rock Mass Conditions

… massive These can vary substantially from very 

weak to…
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Field Work – Lots of Variability

Altered Blocky and Altered 

Blocky  More Massive
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Slope Design – Two Paths 

Kinematics   Rock Mass   VS

Independently find a design for each part of the wall and 

select the lowest angle
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Rock Mass: Intact Rock Strength – Empirical 
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Rock Mass: Joint Roughness
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Rock Mass: Joint Fill Strength
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Rock Mass: From Drill Core To Slope Domains
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Rock Mass Modeling

Simply the rock units

Input the engineering properties 

Build the slope geometry

Run the model

Objective: ensure the Factor of Safety 

is less than the acceptance (~1.3)
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Rock Mass – Summary 
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Kinematics – Plane Failure

http://www.rocscience.com/products/1/Dips

Undercutting planes can lead 

to extensive instability
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Kinematics – Toppling Failure

Tosney, J.R., Chance, A.V., Milne, D. and Amon, F.: A Modelling Approach for 

Large Scale Slope Instability at Highland Valley Copper. In: CIM Mining Millennium 

Conference Proceedings, Toronto,2000.
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Kinematics – Wedge Failures
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Kinematics – Summary 
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Slope Design – Kinematic and Rock Mass
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Who should go into Rock Mechanics?
• Strong background in science and math

• An interest in simplifying complex environments 

• People who like to travel around the world and be in helicopters

• People who enjoy being outside

• An interest in rocks 
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Questions?


