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INSTITUTE VISION

Envisioning to be a world class technical institution by synergizing quality education with ethical
values.

INSTITUTE MISSION

To encourage training and research in cutting-edge technologies.

To develop and strengthen strategic links with the industry.

To kindle the zeal among the students and promote their quest for academic excellence.
To encourage extra-curricular activities along with good communication skills.

QUALITY POLICY

RAGHU Engineering College underscores ethical values along with innovative teaching through an
interactive, activity-based pedagogy, establishes the best of infrastructural facilities, inculcates
engineering temper among the students through the use of the latest Information and Communication
Technologies and strives for an efficient, responsive and transparent administration in all areas

Department of Civil Engineering

VISION

To become a pioneer in the field of civil engineering by providing high quality education and
research to serve the public consistently with competitive spirit professional ethics.

MISSION

e M1I: Provide quality knowledge and advance skills to the students in order to expertise
theoretically and practically in the areas of civil engineering.

e M2: Improve the professional potentiality of the students and staff through educational
programs to expand the knowledge in the field of civil engineering

e M3: Inculcate healthy competitive spirit towards the higher education and successful career
in the field of civil engineering to serve the nation ethically.

PROGRAMME EDUCTIONAL OBJECTIVES(PEOs)

e PEO 1: Employ a practicing civil engineer in construction, design, testing, and allied
fields.

e PEO 2: Engaging in self-directed learning research or undertaking higher studies in the
rapidly changing civil engineering environment.

e PEO 3: Create new methods/processes to meet the needs of society with their civil
engineering knowledge.



http://www.raghuenggcollege.com/

MAPPING OF MISSION STATEMENTS WITH PEOs

MS/PEO PEO 1 PEO 2 PEO 3
MS 1 3 3 2
MS 2 3 3 2
MS 3 3 3 2

1-Slight, 2- Moderate, 3- Substantial

PROGRAM OUTCOMES

Graduates of Civil Engineering Will:

PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO 2

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

PO 3

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO 4

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO 5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

PO 6

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO 9

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.




PO 10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations, and
give and receive clear instructions.

PO 11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

PO 12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.

PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO 1: Analyze, design and execute the civil engineering structures with good knowledge in
engineering, mathematics & basic sciences.

PSO 2: Follow the economic, environmental and safety factors involved in the construction

industry.
Mapping of PEOs with POs and PSOs
pEO/PO | PO | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PSO- | PSO-
1 2 3 4 5 6 7 8 9 10 |11 |12 |1 2
PEO1 3 3 3 2 3 2 2 2 3 3 3 3 3 3
PEO 2 3 3 3 2 3 2 2 1 3 3 3 3
PEO 3 3 3 3 3 3 1 1 1 2 3 2 3

1-Slight,

2- Moderate, 3- Substantial




2301101 - STRENGTH OF MATERIALS

Civil Engineering

Programme B.Tech & CIVIL Sem Category L T P Credit

&Branch

Prerequisites Engineering 3 PC 3 0 0 3
mechanics

Course Objectives :

1. To impart preliminary concepts of Strength of Material and Principles of Elasticity and
Plasticity Stress strain behaviour of materials and their governing laws.

2. To give concepts of stresses developed in the cross section and bending equations calculation
of section modulus of sections with different cross sections

3. To give concepts of Principal stresses and strains on any inclined plane and to impart concepts
of failures.

4. To give concepts of torsion and design the cross section when subjectedto loading

5. To classify columns and calculation of load carrying capacity and to assess stressesand to
classify cylinders based on their thickness and to derive equations for measurement of stresses
across the cross section when subjected to external pressure

Preamble : Strength of Materials is a fundamental subject that explores how different
materials respond to various forces and stresses. This field equips engineers with
the knowledge to analyze and design structures capable of withstanding applied
loads. By studying concepts such as stress, strain and deformation, safe and
effective engineering solutions can be developed.

Course Contents:

Unit-1 | Simple Stresses & Strains and Strain Energy Contact Hours: 9

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 & Volumetric Strain -
Elastic Moduli & Relationship Between Them - Bars Of Varying Sections - Thermal Stresses, Strain
Energy - Gradual, Sudden, Impact and Shock Loadings.

Unit-2 Shear Force & Bending Moment Contact Hours: 9

Definition of beams — Types 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,
uniformly distributed loads, uniformly varying loads and combination of these loads — Point of
contraflexure — Relation between S.F., B.M and rate of loading at a section of a beam.

Unit-3 \ Flexural Stresses and Shear Stresses ‘ Contact Hours: 9

Flexural Stresses: Theory Of Simple Bending Assumptions, Derivation of Bending Equation, Neutral
Axis, Determination of Bending Stresses - Section Modulus of Rectangular, Circular & | Sections
Shear Stresses: Derivation of shear stress equation - Shear Stress Distribution Across Various
Beam Sections like Rectangular, Circular, Triangular and |1 Sections.

Unit-4 \ Principal Stresses & Strains and Theories of Failures Contact Hours: 9

Introduction — Normal & tangential Stresses on an inclined plane for Bi-axial stresses - two
perpendicular normal stresses accompanied by a state of simple shear - Mohr’s circle of stresses —
graphical solutions.




Theories Of Failures: Introduction — 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.

Unit-5 Torsion of Circular Shafts Columns and Struts Contact Hours: 9

Torsion of Circular Shafts:

Theory of pure torsion — Derivation of Torsion equations -Assumptions made in the theory of pure
torsion — Torsional moment of resistance — Polar section modulus — Power transmitted by shafts —
Combined bending and torsion and end thrust

Columns and Struts

Introduction — Types of columns —Axially loaded compression members — Crushing load — Euler’s
theorem for long columns- assumptions- derivation of Euler’s critical load formulae for various end
conditions — Equivalent length of a column — slenderness ratio — Euler’s critical stress — Limitations
of Euler’s theory — Rankine — Gordon formula

Total Hours: 45

Text Books:

1 Strength of Materials by R.K Bansal, Lakshmi Publications

2 Strength of Materials by S. Ramamrutham

3 Mechanics of Materials- by R. C. Hibbler

Reference Books:

1 Strength of Materials by R.K.Rajput, S.Chand& Co, New Delhi

2 Strength of Materials by R. Subramanian, Oxford Publications

Web References :

1 https://www.youtube.com/watch

2 https://onlinecourses.nptel.ac.in/noc24_ce76/preview
COURSE OUTCOMES: BT Mapped
Upon completion of the course, students shall have ability to (Highest Level)
co1 Understand the basic materials behavior under the influence of L2
different external loading conditions and support conditions
Draw diagram indicating the variation of key performance features L4
CoO2 . ;
like bending moment and shear force
Understand bending stress& shear stress concepts for L2

CO 3 | determination of stresses developed in the beams due to various
loading conditions

Understand the basic concepts of Principal stresses developed in a L2
CO 4 | member when it is subjected to stresses along different axes and
applications of various theories of failures

Determine stresses in different engineering applications like L3
shafts, springs, subjected to different loading conditions and also
assess safe load over colums & struts under different loading
conditions

CO5



https://onlinecourses.nptel.ac.in/noc24_ce76/preview

Mapping of Cos with POs and PSOs

cos/POs | PO | PO- [ PO- [ PO- [ PO- [ PO- | PO- [ PO- [ PO- [ PO- [ PO- [ PO- [ PSO- | PSO-
1 |2 |3 |4 |5 |6 7 |8 |9 10 [11 |12 |1 2

co1l 3| 2 1 1 1 - - 1 2

CO2 3 |2 1 1 1 1 2

Co3 3| 2 1 1 1 1 2

CO4 3 |2 1 1 1 1 2

CO5 3 | 2 1 1 1 1 2

1-Slight, 2 — Moderate, 3 — Substantial

ASSESSMENT PATERN - THEORY

TES | Rememberin | Understandin | Applyin | Analyzin | Evaluatin Cre;tm Total

T g (K2)% g (K2)% g(K2)% | g(K2)% | g (K2)% (K2)% %

MID

-1

MID

-2

SEE

*+ 3% may be varied




