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The objective of this course is to introduce the concepts of stress and
strains, and basic equations of elasticity, Topics include two-dimensional
problems in elasticity, anisotropic materials, torsion of prismatic bars,
axisymmetric problems, energy methods, and failure criteria, MATLAB is used
to solve differential equations.
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1| BATHREAFRRZENE &, Students may understand the meaning of stresses
and strains,
2| B A THEEMETEAOWIEES, | Students may understand physical meanings of
elastic constants,
3|B2ATHRILEERAENSZ KM H| Students may understand and utilize elasticity
12 X, equations,
4|2 ARG HBM S 2542 X 49i%| Students may be able to obtain boundary conditions
R, for various elasticity problems,
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111/02/21~
1 111/02/9 Review of Structural Mechanics Shown in the
5
Parentheses are
corresponding sections
in the textbook,
111/02/28~ )
2 s | Stress Vectors and Stress Tensors (1.3~1.4); The
Relation Between ,Stress Vector and Stress Tensor
(1.12, 1.14); Mohrs Circle for a three Dimensional
Stress State (1.15)
111/03/07~ N ) .
3 10311 Mohr's Circle for a three Dimensional Stress State
(1.15)
111/03/14~| _ . . ey .
4 111/03/18 Principal Stress (1.13); Equilibrium Equations (1.8);
111/03/21~ ) . ) .
5 111/03/95 Strains and Strain-Displacement Relations (2.2, 2.3);
Strain Transformation(2.5)
111/03/28~ s . . .
6 11104701 Compatibility Equations (2.4); Stress—Strain Relations
(2.7~2.9)
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8 111/04/15 Boundary Conditions
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104 oas20 Solutions to midterm; Strain Energy (2.11-212);
Physical Meanings of Elastic Constants,
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11 111/05/08 Potential Energy; Principle of Virtue Work,
111/05/09~ .
1201 Plane Stress Problems and Plane Strain Problems
05/13 (ch. 3)
111/05/16~| . . ]
Bl 0520 | Alry Stress Functions (ch. 3)
111/05/23~ _ _
14011 0s/97 Planar Problems in Polar Coordinates
111/05/30~ . . o
15 111/06/03 Anisotropic Materials;
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16| 110610 | Torsion of Prismatic Bars (ch6)
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Failure Criteria(ch.4)
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Ugural, A, C, and Fenster, S, K., Advanced Strength and Applied Elasticity,
5th ed, Prentice-Hall, N, J,, 2011.
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1. Crandall, S. H,, Dahl, N. C, and Lardner, T. J, An Introduction to the
Mechanics of Solids, McGraw—Hill, 1978, (suitable for senior or first year
graduate students)

2Boresi, A. P, and Schmidt, R. J,, , Advanced Mechanics of Materials, 6th
ed., NY:John-Wiley, 2003, (a book at the same level of the textbook)

3. Roylance, D., Mechanics of Materials, John-Wiley, 1996, (from material
point of view)

4, Solecki, R, and Conant, R. J,, Advanced Mechanics of Materials, Oxford
University Press, NY, 2003,

5. Chou, P, C., and Pagano, N, J, Elasticity—Tensor, Dyadic, and Engineering
Approaches, Dover, N.Y. 1992,

6. Timoshenko, S, P, and Goodier, J. N, Theory of Elasticity, 3&#39;rd, ed,,
McGraw—Hill, 1970. (covers a lot of topics; the best reference book)

7. Mendelson, A. Plasticity: Theory and Application, Krieger Publishing, 1983
(c1968). (chapters 1-5 are very good introductions to elasticity)

8. Paul, B, Appendices A to F of the article Macroscopic Criteria for Flow
and Fracture, in the book “Fracture, Vol. II", edited by H. Liebowitz,
Academic Press, 1968, pp. 455~479. (very good introductions to the concepts
of stresses, strains, and failure theories).
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