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Syllabus of Mechanics of Materials

(Credit Hours: 5; Teaching Hours: 80; Laboratory studies separately arranged)
School of Civil Engineering, Southeast University

1. The Nature and Objectives of the Course

Mechanics of materials is a mandatory and disciplinary fundamental course of various
engineering majors. The objectives of the course primarily include (a) establishing the mechanical
knowledge-base and structure serving as the fundamentals of modern engineering technology, (b)
developing students’ analytical and problem-solving capabilities via revealing the origin,
development and maturing process of subjects such as strength, stiffness and stability of prismatic
members, (c) fostering students’ hands-on experience and creativity facilitated by solid theoretical
analysis, and (d) laying the important mechanical foundation for subsequent mechanical courses and

scientific research activities.

2. Teaching Requirements of Course Subjects
Upon completion of the course lectures, the participating students are expected to

(1) Axial Loading & Shear: (a) define the fundamental concepts of internal force, stress,
deformation and strain, (b) master both the theory and methodology of the strength analysis of
axially loaded prismatic members, (c) accurately analyze and calculate simple statically
indeterminate bars subjected to axial loading, and (d) comprehend the concepts of shearing and

bearing stresses of simple engineering connectors as well as their calculations.

(2) Torsion: (a) comprehend the theorem of conjugate shear stress, (b) master both the theory
and methodology of strength and stiffness analyses of torsional circular shafts, (c) accurately
analyze and calculate simple statically indeterminate torsional shafts, and (d) acquaint themselves
with the calculation and conclusions of the stress and deformation of non-circular and thin-walled

torsional shafts.

(3) Bending internal forces & stresses: (a) master the rendering of both shear and moment
diagram, (b) comprehend the concepts of symmetric bending of beams, (c) master the theory and
calculation of both normal and shear stresses acting on cross sections of symmetrically bent beams,

and (d) accurately perform the strength analysis for beams under symmetric bending.

(4) Bending deflections: (a) comprehend the concepts of deflection and rotation of bending
beams, (b) master the methods of integration and superposition for the calculation of both beam
deflection and rotation, (c) accurately perform the stiffness analysis for beams under symmetric
bending, and (d) accurately analyze and calculate simple statically indeterminate beams under

symmetric bending.

(5) Stress and strain analyses & strength theory: (a) master the concept of stress states, (b)
master both the analytical and graphic method for the analysis of plane stress states, (c) acquaint
themselves with the concepts of general three dimensional stress states and the corresponding stress
circles, (d) master the calculation of maximum shear stress, (¢) comprehend the general Hooke’s
law, (f) accurately calculate the strain and distortion energy of three dimensional stress states, (g)
comprehend the common failure modes of materials and the concept of general strength theory, and



(h) master the four classical strength theories and their applications to the strength analysis of
complex stress states.

(6) Combined loading: master the stress calculation and strength analysis for the combination
of (a) axial loading & bending and (b) torsion & bending.

(7) Stability of columns: (a) accurately establish the concept of the stability of columns, (b)
master the Euler’s formula and its application to the calculation of critical loads and stresses of
slender columns, (c) master the calculation of critical loads and stresses for non-slender columns, (d)
accurately perform the stability calculation and design of columns, and (e) acquaint themselves with
the means of enhancing the stability of columns.

(8) Dynamical loading: (a) master the stress calculation of structural members under constant
acceleration and constant rotation and (b) accurately analyze and calculate both the stress and

deformation of prismatic bars under impact loading.

(9) Cyclic loading: (a) comprehend the concept of fatigue failure of materials, (b) perform
fatigue strength design of structural member using the stress-cycle diagram, and (c) acquaint
themselves with the means of enhancing the fatigue modulus of structural elements.

(10) Energy methods: (a) comprehend the principle of work and energy, (b) master the
calculation of strain energy, (c) master the calculation of displacements of simple structures by
employing Mohr’s theorem, (d) master the calculation of displacements of structures by employing
Castigliano’s theorems, and (e) acquaint themselves with the reciprocal theorems of work and
displacement as well as their applications.

(11) Statically indeterminate structures: (a) define the concept of statically indeterminate
structures, (b) master the concept of deformation compatibility for simple statically indeterminate
beams, (c) identify the property of symmetry and/or anti-symmetry of structures, and (d) solve
simple statically indeterminate problems using the force method.

3. Training Expectations of Students’ Capabilities
Upon completion of the course lectures, students are expected to achieve

(1) Analytical capability: (a) deterministic knowledge of the fundamental concepts and
methodologies typically employed in mechanics of materials and (b) the elementary skills of
abstracting rational mechanical model from engineering practical problems and constructing free

body diagrams for subsequent analysis.

(2) Calculation capability: (a) decent calculation proficiency on stress, strain, deformation,
strength, stiffness and stability and (b) accurate awareness of dynamical strength and fatigue
strength design.

(3) Self-learning capability: (a) the capability of comprehending, analyzing and summarizing
the knowledge system that have been offered and (b) the necessary skills to actively search and
study references about a given subject matter.

(4) Communication capability: necessary capabilities of presenting homework and exam solutions
in a comprehensive, neat and well-organized manner.

(5) Innovation capability: (a) a rewarding habit of independent thinking and thorough
investigation focusing on a given topic, (b) the capability to come up with multiple solutions or



methodologies, and (c) the ability to simplify, complicate or evolve a given problem.

4. Tentative Allocation of Teaching Hours

Course Topics Lecture Ex-ercise-s & Laboratory | Computer
Discussion Study Problems
Mechanics of Materials 60 20
Introduction 2
Axial Loading & Shear 6 4
Torsion 6
Bending Internal Forces 4
Bending Stresses 8 2
Bending Deflections 6 4
Stress and Strain Analyses & 6
Strength Theory
Combined Loading 4 2
Stability of Columns 4
Dynamical Loading 2
Cyclic Loading 2
Energy Methods 6 4
Statically Indeterminate
Structures ? !
To Be Arranged 2

5. Grading Policy

Final Grade = Routine Performance (including attendances, homework evaluations, classroom

discussions and quizzes) + Final Exam
Routine Performance: 10%

Final Exam: 90%

6. Textbook & References
(1) Xunfang Sun, Mechanics of Materials, Higher Education Press, 2009.
(2) Hongwen Liu, Mechanics of Materials I & 1, 4™ Ed., Higher Education Press, 2004.
(3) Huizu Shan, Mechanics of Materials I & II, Higher Education Press, 2002.

(4) Yingzheng Guo and Zhaoxia Li, Fundamentals of Applied Mechanics, Higher Education Press,
2000.



