ANNAMACHARYA UNIVERSITY

EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY
f' ESTD, UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016)
Rajampet, Annamayya District, A.P — 516126, INDIA

CIVIL ENGINEERING

Lecture Notes

on

Strength of Materials

Prepared by:

Mr. B. Raghunatha Reddy
Assistant Professor

Civil Engineering



. > ANNAMACHARYA UNIVERSITY

(ESTD UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016)
(UNIVERSITY LISTED IN UGC AS PER THE SECTION 2(f) OF THE UGC ACT, 1956)

RAJAMPET, Annamayya District, AP — 516126, INDIA

Title of the Course:  Strength of Materials
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Semester: Il Semester
Couse Code: 24ACIV31T
Branch(s): CE
Lecture Hours Tutorial Hours Practice Hours Credits
3 - - 3

Course Objectives:
1.To impart knowledge on the fundamental concepts of stress, strain, and elastic behavior of materials.
2.To enable students to understand and apply the concepts of flexural and shear stresses in beams and
analyze the behavior of axially loaded compression members using Euler’s theory
3.To develop the ability to calculate flexural and shear stresses in various structural members.
4.To provide methods for computing deflections in beams using standard techniques.
5.To introduce principal stresses and strain theories and failure theories.

Course Outcomes:

At the end of the course, the student will be able to

1. Analyze stresses and strains in materials under axial loading and determine elastic constants for various
conditions.

2. Construct shear force and bending moment diagrams for beams under different loading scenarios.

3. Calculate flexural and shear stresses in various beam sections and evaluate the stability of columns using
Euler’s buckling theory under different end conditions.

4. Determine the slope and deflection of beams using analytical methods such as double integration and
moment area method.

5. Apply theories of failure and principal stress analysis to evaluate materials and shells behaviour under
complex stress conditions.

Unit 1 Simple Stresses and Strains 12
Concept of stress and strain- Principle-Stress and Strain Diagram - Elasticity and Plasticity—Types of stresses
and strains — Hooke’s law—stress —strain diagram for mild steel- Working stress —Factor of safety —Lateral
strain, Poisson’s ratio and volumetric strain —Elastic moduli and the relationship between them— Bars of
varying section —composite bars— Temperature stresses. Strain energy —Resilience —Gradual, sudden and
impact —simple applications.

Unit 2 Shear Force and Bending Moment 12
Definition and classification of beams— Concept of shear force and bending moment- S.F and B.M diagrams
for cantilever, simply supported and overhanging beams subjected to point loads, UDL, UVL and combination
of loads— Point of contra flexure —Relation between S.F, B.M and rate of loading at a section of a beam.

Unit 3 Flexural Stresses and Shear Stresses 12
Flexural stresses: Theory of simple bending —Assumptions —Derivation , Neutral axis— Determination of
bending stresses— section modulus of rectangular and circular sections (Solid and Hollow), I, T & C sections
—Design of simple beam sections.

Shear stresses: Derivation of formula— Shear stress distribution across various beam sections like rectangular,
circular, triangular, I, T and C-Sections.
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Basics of Columns: Axially loaded compression members — Euler’s crippling load theory — Derivation of
Euler’s critical load formulae for various end conditions — Equivalent length — Slenderness ratio —Limitations
of Euler’s theory.

Unit 4 Deflection of Beams 12
Bending in to a circular arc— slope, deflection and radius of curvature —and Determination of slope and
deflection for cantilever and simply supported beams subjected to point loads, -UDL — Double Integration
method and Moment area method.

Unit 5 Basics of Principal Stresses and Strains , Theories of Failures, Thin and Thick 12
Shells

Principal stresses and strains: Basics of Stresses on an inclined section of a bar under axial loading Normal

and tangential stresses on an inclined plane for biaxial stresses—Mohr’s circle of stresses— Principal stresses

and strains — Analytical and graphical solutions.

Theories of failures: Various Theories of failures like Maximum Principal stress theory— Maximum Principal

strain theory—Maximum shear stress theory— Maximum strain energy theory —Maximum shear strain energy

theory.

Basics of Thin and Thick Shells- Longitudinal and circumferential stresses.

Prescribed Textbooks:
1. Mechanics of Solid, Ferdinand Beer and others — Tata McGraw-Hill Publications 2000
2. AText book of Strength of materials by Dr. R. K.Bansal, 4*" edition,Laxmi publications, 2010.

Reference Textbooks:

Strength of Materials by R. Subramaniyan, Oxford University Press, 2015.

Advanced Mechanics of Solids, L.S Srinath, McGraw Hill Education, , 3rd Edition, 2017.
Mechanics of Materials, Beer and Johnston, McGraw Hill India Pvt. Ltd. 8% Edition, 2020.
Mechanics of Solids — E P Popov, Prentice Hall, 2nd Edition, 2015.

Strength of Materials by S. S. Ratan Tata Mc Grill Publications 3™ Edition, 2016.
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