EGE 5102. Structural Geology (4 credits)

Unit - 1

Deformation. Components of deformation: Homogeneous and heterogeneous
deformation. Ideal material behaviours. Rheology- Elastic, plastic and brittle deformation.
Deformation at the microscale. Concept of stress: Stress tensor-Stress matrix. Concept of strain:
Simple shear and pure shear, Mohr circles for strain. Stress and strain ellipsoids. Faults, Joints
and Fractures - Brittle and shear failure. Mohr-Coulomb failure criteria. Deep fractures. Analysis
of fractures. Fault geometry and nomenclature. Features of fault planes. Use of stress and
strain ellipsoids in the study of faults and joints.

Unit- 2

Buckling- Biot-Ramberg theory of buckling. Folds - cylindrical, non-cylindrical and conical
folds. Geometry and classification of cylindrical folds. Canoe fold and inverted canoe fold.
Minor folds and their use in determining the major fold structure. Mechanics of folding. Fold
classifications of Donath and Parker and Ramsay. Superposed folding. Fold interference patterns
- dome and basin, mushroom and boomerang patterns and Ramsay's classification.

Unit - 3

Tectonites: classification, tectonic fabric. Foliation: axial-plane foliation and its origin, fracture
cleavage, crenulation cleavage and transposed foliation. Foliations and folds. Use of axial plane
foliation and fracture cleavage in the determination of major structures. Lineation - types,
classification and origin.

Unit- 4

Geologic bodies and scale, structural co-ordinates. Spatial orientation of planar and linear
fabrics. Fundamentals of geometric analysis. Measurement and recording of structural
attitudes. Stereographic and equal area projections in structural geology. m and P diagrams.
Geometric analysis of simple and complex structures on macroscopic scale. Geometric analysis
of folds. Analysis of fractures and faults.
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