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This is a flip—learning class, consisting two offline classes and one online class every week. In online class, important concepts

will be covered and discussion and problem-solving will be covered in the subsequent offline class.

The course explores fundamental principles of solid mechanics; displacement and strain measures, introduction
to statics of solid bodies, equilibrium equations. Topics include structural analysis of columns, beams and shafts s
torsion, bending, and/or combined loadings.
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On successful completion of this course, a student will be able to:
1. understand the concepts of stress, strain, and mechanical failure.

2. Apply the principles of equilibrium, constitutive laws,and compatibility of deformation for structural analysis on a
solid body under torsion, bending, axail loading, and/or combined loadings.
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The course will be delivered by blackboard and powerpoint presentations. Lecture notes will be given to students in advance. It

is highly recommended that students read lecture notes and teaching materials ahead to be ready for the lectures. Important
announcements will be made in class as well as through email. Students are encouraged to keep check their email not to miss
any class announcements.
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(On) Online lecture Introduction of the course
1= (Orientation: Course overview, evaluation, etc)
T [(Off) Vector cross product and moment calculation
Fundamental principles of mechanics |
(On) Chapter overview : Mechanics of deformable bodies
M2 = (Off) Fundamental principles of mechanics |l
Mechanics of deformable bodies
(On) Castiglianos theorem
M3 = (Off) Sign convention and statical analysis
Force and moments transmitted by slender members
H 4= (On)Singularity function
T (Off) Problem solving: singularity function
M5 = (On) Stress
T (Off) Cauchy stress and equilibrium equations
S (On) Mohrs circle for plane stress
T |(Off) Coordinate transformation
M7= (On) Mohrs circle for plane strain
T |(Off) Review session
M8 = Midterm exam
(On) tensile test and material behaviors
H 9= (Off) Castiglianos theorem for uniaxial loading problem
T 10 = (Off) Stress—strain—temperature relations
T |(On) Yielding Criterion
H 11 = (Off) Stress—strain—temperature relations
T [(On) Torsion
RS (On) Polar Moment of inertia
T |(Off) Stress analysis in a twisted circular shaft.
REES (On) Strain energy due to torsion
T |(Off) Residual stress and plastic deofrmation due to torsion
A4 = (On) Failure analysis for combined loadings
™ |(Off) Review session
Ml 15 3= |Final Exam
Ml 16 =
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