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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This is a major foundational course for undergraduate students in Geophysics and Space
Physics. This course aims to teach the fundamental theory of continuum mechanics and prepare

students for study of the major core courses of ESS.
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Upon completing the course, students will:

1. Understand the physical meaning of stress and strain and can calculate principal
stresses and stress invariants;

2. Understand the physical meaning of elastic moduli and can perform some basic stress—
strain analysis based on Hooke’ s law;

3. Know how to write down the system of equations for a static equilibrium problem and the
general methods for solving it;

4. Understand the basic concepts and governing equations in fluid mechanics
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1 Introduction (1 hours)
This section gives an overview of the theory and applications of continuum mechanics

Chapter 2 Stress Analysis (10 hours)
This section introduces the Euler—Cauchy stress principle, calculation of principal

stresses, stress invariants, Mohr’ s Circle, and static equilibrium equations

Chapter 3 Strain Analysis (6 hours)
This section introduces the strain definition, meaning of normal strain and shear strain,

and strain compatibility equations.

Chapter 4 Stress—strain relations (6 hours)
This section introduces the generalized Hooke’ s law and the definition of different
elastic constants

Chapter 5 Formulation of problems in elasticity (12 hours)
This section discusses the general formalism of a static equilibrium problem and the
procedures for deriving a static solution.

Chapter 6 Two—dimensional problems (10 hours)
This section discusses the plane stress and plane strain problems.

Chapter 7 Tensor Analysis (8 hours)
This section introduces the definition of dyadic, the principles of tensor algebra and the
mathematical skills used in tensor analysis.




COrey ey

¥

18.

19.

20.

SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

CE 5

Chapter 8 Fluid mechanics (11 hours)
This section introduces the basic concepts and governing equations in fluid mechanics and
the theory of perfect fluid.

bt R B 5 %%k Textbook and Supplementary Readings

1. Elasticity — Tensor, Dyadic & Engineering Approaches: Pei Chi Chou and Nicholas J.
Pagano, Dover Publications Inc., 1992.

2. WMETIEE, KA, BUEAR, B, 2015.
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