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Course Description
Rock mechanics deals with the behaviour of rocks under the influence of loading or unloading. The
engineering principles are applied to the design of rock structures, such as tunnels, underground
caverns and rock slopes.

Topics to be covered
Part 1:
After introducing the engineering properties of rock, the initial part of the course will concentrate on
describing rock mass properties and stress-strain behaviour. Participants will learn about intact rock,
discontinuities and rock masses, rock strength testing, rock mass classification and principles of rock
engineering designs. Topics to be covered during part 1 are:
•
•
•

•

•
•

•

Part 2

Overview of rock engineering problems
Introduction to rock mechanics: intact rock, discontinuities and unique behaviours of rock
masses
Stresses
o 2D and 3D stress components, principal stresses, and pore pressures
o Nature and origin of in-situ stresses
Basic mechanics
o Relationships between stress and strain, elasticity (linear and non-linear effects, brittle
and ductile rock behaviour), consolidation and creep, normal and shear forces,
stresses around excavations (example of the Kirsch solution)
o Overview of standard rock mechanics lab tests – laboratory testing of strength and
deformation behaviour of intact rocks and their interpretation to determine the strength
and deformation parameters under uniaxial compression, triaxial compression and
uniaxial tension
o Fundamental theories on rock strength (Mohr-Coulomb and Hoek-Brown strength)
Properties of intact rock: uniaxial compressive strength, tensile strength, triaxial strength,
deformation response to stresses, elastic/Young’s modulus, Poisson's ratio
Geomechanics and structural geology
o Influence of faults, shear zones, bedding planes, joints and other discontinuities on rock
mass response to stress and excavation
o Characterization of rock discontinuities and their fundamental properties
Analysis of discontinuity orientations using hemispherical projection

The second part of the course will examine the behaviour and analysis of slopes in blocky rock masses.
This component aims to help participant fuse their knowledge of rock mechanics fundamentals with the
design of slopes in rock. It will cover failure mechanisms of surface excavations in rock, techniques and
tools for analyzing slope rock of failure mechanisms, and methods for analyzing the stability of rock
slopes. Topics to be covered in part 2 are:
•
•
•
•

Rock slope failure mechanisms
Application of failure criteria to the strength of intact rock, discontinuities and rock masses
Analysis of slope failure mechanisms using kinematics (application of DIPS)
Analysis of slope stability using numerical methods (application of RS2)

Softwares
The course will rely on software tools developed by Rocscience (Dips and RS2) for the analysis. It is
expected that participants will learn to undertake simple rock mechanics and rock engineering analysis
with the help of the software tools.
The course is planned for one whole day comprising eight hours. Rocscience will provide participants
with 30-day trial licenses of the entire Rocscience software suite.
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Rocscience is an industry-leading developer of geotechnical software. We specialize in 2D and 3D
modeling and analysis of rock and soil, and our programs are used widely across civil and mining
applications to help improve safety and reduce costs when analyzing surface and underground rock
structures. Recommended by experts in the field, our easy-to-use solutions can speed up and
improve the accuracy of design projects like underground powerhouses, tunnels, mine stopes, and
rock and soil slopes. We work with over 7,000 customers in more than 120 countries around the
world. A privately-held company since 1996, the Rocscience team includes over 40 full-time
employees, half of whom hold advanced degrees in engineering. We understand the challenges
engineers face because we’re engineers too. Interested in working with us? You could be part of our
hardworking (and fun-loving!) family working out of our head office located in the heart of downtown
Torono, Canada. To learn more, visit us online at rocscience.com/company/careers.

