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NGLD404 Kinematics of Rock Deformation

Course Objective

The primary objective of the course is to provide theoretical background for an in-depth understanding
of deformation processes in rocks.

Learning Outcomes

Upon successful completion of this course, students will:
+ Develop confidence in identifying, describing and analyzing a deformation structure in rocks.
+ Have a detailed idea of strain processes in rocks
¢+ Understand how geometry of deformation structures are related to material point movement within a

deformed body
* Beable to apply the knowledge in Rock Engineering and Exploration.

%‘gt Topics to be Covered Iﬁe(c):;ge Learning Outcome
Stress: Concepts of force and stress, units, Understand the force picture of
1 classification, stresses at a point and on a plane, 8 deformation
Mohr circle construction and stress trajectory. Stress|
changes within the earth, Stresses and crustal
deformation, Origin of fractures and faults and thein
relationship to stress, Concept of rock strength and
failure.
Strain: Concept of material movement during Understanding of the
2 | deformation and strain, strain parameters, 6 movement picture of
classification, Derivation of strain matrix in 2D and material point during
3D, strain ellipsoid and their relationships wth deformation
geological deformation.
Strain Analysis: Measurement of deformation in Understand the kinematic
nature, graphical representation by Flinn, Ramsay, processes related to rock
3 | Hossack and Mohr diagrams, progressive 6 deformation
deformation, deformation paths and significance of
geological structures. Applications of strain
analysis in crustal deformations
Experimental Deformation and Rheology: Behaviour Knowledge on fracturing of
4 | of rocks under experimental conditions. Effects of 4 rocks and their analysis
confining pressure, pore fluid pressure, anisotropy, under applied stress
temperature and scale on rock deformation.
Development of Structures - I: Mechanisms of Gain insights on how folds
5 | folding, and strain variations around folds. 8 and penetrative structures
Development of tectonic cleavage and lineations and develop in deformed rocks
their kinematics
Development of Structures - II: Development of rock Understand how fractures and
6 | fractures. Conditions of fault development. 5 faults develop.
Development of Structures - III: Development of Understand how shear zones
7 | shear zones and shear zone indicators, strain within 5 develop

shear zones
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