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Course Title: Theory of Elasticity

Professional Elective-1

[As per Choice Based Credit System (CBCS) scheme]
SEMESTER:V
Subject Code 15CVv554 IA Marks 20
Number of Lecture Hours/Week 03 Exam Marks 80
Total Number of Lecture Hours 40 Exam Hours 03
CREDITS -03 Total Marks-100

Course Objectives: This course will enable students to

1. This course advances students from the one-dimesisémd linear problems conventionally treatedanrses of
strength of materials into more general, two amdekdimensional problems.

2. The student will be introduced to rectangular awthp coordinate systems to describe stress anth stfaa

continuous body.

3. Introduction to the stress — strain relationshgsib principles and mathematical expressions iregin
continuum mechanics. also solution of problems-idighensional linear elasticity

Modules

Teaching
Hours

Revised
Bloom'’s
Taxonomy
(RBT) Level

Module -1

Concepts of continuum, Stress at a point, Companehtstress, Differential

equations of equilibrium, Stress transformationin&pal stresses, Maximum

shear stress, Stress invariants.

08 hours

Strain at a point, Infinitesimal strain, Strainfecement relations, Components

of strain, Compatibility Equations, Strain transf@tion, Principal straing,
Strain invariants, Measurement of surface straitrajn rosettes

L1, L2, L3

Module -2

Generalized Hooke’s Law, Stress-strain relatiorsshipquilibrium equations if

terms of displacements and Compatibility equationgerms of stresses, Pla
stress and plane strain problems, St. Venant's cipliey Principle of
superposition, Uniqueness theorem, Airy’s streswtion, Stress polynomial
(Two Dimensional cases only)

ne
08 Hours

2]

L1, L2, L3

Module -3

Two-dimensional problems in rectangular coordinatemnding of a cantileve
beam subjected to concentrated load at free efel;tedf shear deformation i
beams, Simply supported beam subjected to Unifodisyibuted load.

5 =

08 Hours

Two-dimensional problems in polar coordinates, istdisplacement relationg

L3, L4




equations of equilibrium, compatibility equatiotress function.

Module -4

Axisymmetric stress distribution - Rotating disésme’s equation for thick
cylinder, Effect of circular hole on stress distition in plates subjected {
tension, compression and shear, stress concentfatitor. 08 Hours L3, L4

(@)

Module -5

Torsion: Inverse and Semi-inverse methods, str@sstibn, torsion of circular

T - . 08 Hours L3, L4
elliptical, triangular sections

Course outcomes On the completion of this course students are @rpeto attain the following outcomes;
1. Ability to apply knowledge of mechanics and mathgosato model elastic bodies as continuum

2. Ability to formulate boundary value problems; aradotilate stresses and strains

3. Ability to comprehend constitutive relations foastiic solids and compatibility constraints;

4. Ability to solve two-dimensional problems (planeesis and plane strain) using the concept of stuession.

Program Objectives:
» Engineering knowledge
* Problem analysis

* Interpretation of data

Question Paper Pattern:

» The question paper will have 5 modules comprisiiige questions. Each full question carrying 16 kaar
»  There will be two full questions (with a maximumtbfee subdivisions, if necessary) from each module
» Each full question shall cover the topics as a nedu

* The students shall answer five full questions, ctelg one full question from each module. If mohan one
question is answered in modules, best answer wittdnsidered for the award of marks limiting onk: duestion
answer in each module.

Text Books:

1. S P Timoshenko and J N Goodier, “Theory of ElasticMcGraw-Hill International Edition, 1970.
2. Sadhu Singh, “Theory of Elasticity”, Khanna Pubdist 2012

3. S Valliappan, “Continuum Mechanics - FundamentaBxXford & IBH Pub. Co. Ltd., 1981.
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