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23CV;120-3 Strength of Materials, Sem-11
Session 2023-24 (EVEN Term)

P syliabiis S a e st
Shear fort?e and bending moment diagram: Axial force, shear forco [ SEN EWSEART ESE__ |
7;:;’9::;"59:’;:10?; diagram. Determination of axial force, P.ham:

ity .bending mors:w nfﬂ:lml at a section, Axlal force, shear force, 9 0R 8
S roment Sht; agram in beams, the rolation between 5 .
e ar force,.and loading.
1] Stresses in beam: Theory of simple bending, Bending stresses in
ZE:I: beam. Shear stresses in simple beams and shear stress 90R 8
ution. Direct and bending stresses. 5 s
\Y Torsion of Shaft: Torsion of circular sections, assumplions, and
derivation of relation between torsional moment, shear stress, and 90R B
angle of twist, Torsional stress in solid and hollow circular sections. g 5
\' Deflection of Beams: Derivation of differential equation of an elastic s . A
curve, Differential Equation relating deflection moment, shear, and 90R 8
load. Deflection of simple beams by double integration method. 0k 5
Vi Compound stresses: State of stress in two dimensions, principal e
stresses, the combined effect of Bending and Shear. Thin-walled 90R B
cylindrical and spherical pressure vessel subjected to internal 3z 5
pressure. 2 ___L_,
5. Teaching plan
Lect | Unit Topic to be Covered
.No. | No.
1 | Introduction to SOM.
[r 52 | Concept of stress and strain
i | Stress-strain behavior of ductile and brittle material in uniaxial state of stress
4 | Elastic, plastic, and strain hardening zones. stress-strain relations
5 | Poisson’s ratio, Jateral strain, and Jongitudinal strain, Volumetric strain
6 | Uniaxial, biaxial, and triaxial loading and deformation of simple cases of statically
indeterminate problems under axial loading.
| Elastic constants, the relation between elastic constants.
Il Stress due to variation of temperature, Stress due to variation of temperature in
composite sections.
9 1] Concept of free body diagram, types of loads, Types of beams
10 ] Determination of shear force and bending moment at a section, Standard cases for
simply supported beams
11 I Standard cases for cantilever beams
12 1] Shear force and bending moment diagram in beams
13 1l Shear force and bending moment diagram in beams
14 1l Shear force and bending moment diagram in beams
15 Il Determination of shear Force and bending moment ata section J
16 Il Differential relation between shear force, bending moment and load. __\
17 ] Bending stresses in simple beam. Assumptions in simple bending theory. _}
18 1]] Derivation of relation between bending moment, bending stress and curvature _J
19 1] Composite sections (T,L,L) _l
20 1] Shear stresses in simple beams and shear stress distribution, _]
21 | Shear stresses in simple beams and shear stress distribution J
22 1] Shear stress in composite beams, Combine effect of BM and axial Force. J
23 11 Shear stress in composite beams, Combine effect of BM and axial Force.
24 v Introduction, Torsion of circular sections, assumptions
25 V| Derivation of relation between torsional moment, <hear stress and angle of twist. J
26 IV | Torsional stress in solid and hollow circular sections.
27 IV | Torsional stress in solid and.
28 IV | Torsional stress in hollow circular sections ‘_‘
29 v Derivation of differential _equation of moment curvature relation
30 \" Differential Equation relating deflection and moment shear and load
31 V| Deflection of simple beams by integration
32 \'% Deflection of simple beams by double integration

,’z';::/
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23CV1203 Strength of Materials, Sem-11
Session 2023-24 (EVEN Term)

Deflection of simple beams by double integration
Deflection of simple beams by Maculaeys’ method
\Y Deflection of simple beams by Maculaeys’ method
V | Deflection of simple beams by Maculaeys' method
Vv Deflection of simple beams by Maculaeys' method
Deflection of simple Leams by Maculaeys’ method

osses, State of Principal stresses in two dimensions.

hstons, Differential equation of equilibrium.
sses, maximum shear stresses.

LR

Introduction principal str
State of stress In two dime
Transformation of stresses, principal stre

Mohr's circle method introduction
combined effect of bending and torsion, the combined effect of Torsi
rical vessel subjected to internal pressure.
essel subjected to internal pressure.

on and Shear

essel, cylind

6. Examinations:
4, QUIZZES | ONLINE TESTS (5 MARKS): There will be amin. 2 No of onli

ne tests | Quizzes. The
students remaining absent for ONLINE QUIZ/ TEST shall get ZERO marks and no re-test shall be
conducted. An average of all tests shall be considered for final evaluation i.e. out of 05. The marks

obtained in quizzes shall be rounded off to next higher value if itis 2 0.5 and lower value ifitis < 0.5.
For quizzes & and online Tests the syllabus shall be AS SPECIFIED BY COURSE TEACHER.

TEACHERS ASSESSMENT (12 MARKS) : AS GIVEN IN Teacher's Assessment Plan

SCHEDULED EXAMINAT|ONS: There will be 3 scheduled exams during semester. There will be
be compulsory for svaluation of course assessment

TWO Mid Sem Examinations (MSE) and shall
marks. The schedule of these examinations is given in the Academic Calendar for the session
published by the Dean (Academic matters)

MSE #1 . On the basis of Unit 1, 2 and 3 of the syllabus

4

5. MSE #2 . On the basis of unit 4, 5 and 6 of the syllabus.

6. REMSE - In lieu of at the most one MSE in which student remained absent on the pasis of
I

i

¥

All Unit1, 2,3, 4, 5 and 6 of the syllabus
ESE . On the basis of Units 1 to 6 of the syllabus.

7. Advanced Topics Planned:

Stress and strain for com
Smart materials in civil engin

ching Method Planned:
e T Tnnovative Teac

S
- N
1
2. | Group Level Assignment
9. Reference Web Links:
—oourses/ 1051105
calc.com/reference

10. Text Books
(ST authorName |
i Strength of Materials,
gth of Materials
h of Materials

h of Materials

. Title i S 'Publicat\qn

TH E, Vikas Publication House Pvt. Ltd, Noida, 2008.
i, 2018

5

Dhanpat Rai Publishing Company, Delhi

&' Edition, Laxmi Publications, DELHI 2015
HECY “Ltd., New Delhi 2016

26™ E, S.Chand & Co. Ltd.,

; ; Publication

S. K. Katana & Sons.
Publishers, 2007

Jain Book Agency, New Delhi.
,2002.

Bhavikatti S.S.

Ramamrutham S Stren
Strengt

Strengt

| Khurmi R.S
11. Reference Books ;
S ;-,.‘-,7‘ Author Name 2l

‘N o
1 Chakraborty, M.
,——-“

5 Singer F. L., Pytel A.
3 gale R.A.

N |
1
[l
2
__——
3. | Bansal R. K.
4
|

trength _of

Strengthof Materials
ngineering Mechanics of Solids, 4th E intice Hall

Shah V.L., O
—| Popov E.P E Pri
5. | Junnarkar $.B.. Shah H. Mechanics of Structures VOL-27 E ’—Charoter Publishing House,
s ¥
)
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Handout: Engincering Mechanics (23 CV1101)
IT Sem B.Tech, Session 2023-24 (Even Term)

Course Teacher : Dr.B.V.Bahoria

Office tCE-2-10 Second Floor, Dept. of Civil Engineering
Office Hours :Monday to Friday 10.00 A.M.to 5.00 P.M

Phone 19822215187

Email tbvbahoria@ycce.cdu; 10412@ycce.in

Course Website : https://classroom.google.com/c/NJQ4NDcINTgIMzE2

Vision Mission of YCCE

Vision - “To become the most preferred institution providing innovative, research and value
based, professional education for the society at large”.

Mission - YCCE is committed to

e  Attract best talent and create learning ambience

o Practice Innovative teaching-learning & research

e Integrate Industry-Institute Collaborations

e Nurture students towards holistic development and choicest career

Vision Mission of Department

Vision - To become most sought after destination for learning and research in civil engineering.
Mission - To prepare Civil Engineering professionals by practicing analytical, design tools, Field
learning and live industrial projects in conducive environment.

2.

|

Course Outcomes

1. Describe the fundamental concepts of statics and dynamics.

2. Apply the basic concepts of applied mechanics for solution of problems on planar force system.
3. Determine the properties of surface like centroid, moment of inertia, etc. for planar surfaces
and mass moment of inertia for rigid body.

4. Analyze pin jointed truss frame structure and beam structure analytically and graphically.

5. Evaluate the dynamic variables of kinetics of particles and simple lifting machine.

3. Mapped Program Outcomes: 1, 2, 12

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

PO2 Problem Analysis: Identify, formulate, research literature and analyse complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences

PO12 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.

4. Grading: Grading is based on the following components that are weighted as
described below
TSN P iy 4w 1o L Criteria f 7 odrii! " | IDistribution of marks (%) -

1 | PROCTORED Quizzes/Online tests 05

2 Assessment Methods (TA Plan approved by HoD) 12

3 Class performance Attendance

a) | % of attendance 90 to 100 3 Mark
b) % of attendance 80 to 89 2 Mark
c) % of attendance 75 to 79 1 Mark
d) Below 75% attendance 0 Mark ]

4 Mid Semester Examinations-I 15

5 Mid Semester Examinations-11 15

6 End Semester Examination 50

Total | 100
= —— e g, _ ~ e ey JT— |
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Handout: Engineering Mechanics (23 CV1101)

II Sem B.Tech, Session 2023-24 (Even Term)
%

S. Syllabus and Mark Distribution Unit Wise

23CV 1101 | Engineering Mechanics [ L=3 [ T=1 I P=0 [ Credits = 3
Evaluation Scheme
MSE -1 MSE - 11 TA ESE Total ESE Duration
15 15 20 50 100 3 Hr
Unit [ Syllabus =~ = =~~~ " ['MSE-] | MSE-Il | ESE
I Resultant of Plane Force System: Resultant: Fundamental 5 -- 80R9
concepts, system of forces, laws of mechanics, principle of
transmissibility of forces, Resolution and Resultant of a 2-
- | Dimensional force system, Moment of force, Principle of
moment, Couple, Equivalent force couple system.
II | Equilibrium of Plane Force System: Equilibrium: Free body 5 -- 80OR9
diagrams, Conditions of equilibrium, types of supports, types
of beams, types of loads, Application to 2D force system.
IIT | Friction and Trusses: Friction: Definitions of friction, 5 -- 80OR9
Coulomb’s laws of friction, plane friction, belt friction.
Trusses: Definitions, assumptions, types, condition of
determinacy of Truss, Analysis of truss by method of joints
IV | Properties of Surfaces: Centroid: Introduction, First Moment of -- 5 80OR9
Area, Problem on Centroid of composite sections.
Area Moment of Inertia: Introduction, Second Moment of
Area, Radius of Gyration, Transfer Theorem, Polar Moment of
Inertia. Product of Inertia, Moment of Inertia and Product, of
Inertia with respect to inclined axes, Principal Moments of
Inertia.
V | Virtual Work Method and Kinetics of Particle; Virtual Work . 5 80OR9
Method: Introduction, Principle of virtual work, App]lcanon to
beam and frame. /
Kinetics of Particle: D’ Alembert’s principle, Force, Inertia
Method, Translation of bodies and interconnected particles.
VI | Work Energy and Impulse Momentum Method: Work Energy -- 5 8ORY9
Method: Introduction, Work Energy principle, Conservation of
energy and problems on connected bodies.
Impulse Momentum Method: Definitions, Principle of
conservation of momentum, elastic impact of two bodies,
coefficient of restitution, application of impulse momentum
method.
6. Teaching Plan
LectNo | Unit | TopicCover . ' - ' = R e o Bk et i | Date
1 1 Fundamental concepts, Resultant of Plane F orce System 06/02/2024
2 I Force system, laws of mechanics, 07/02/2024
3 I Principle of transmissibility of forces 08/02/2024
4 I Resolution and Resultant of a 2-Dimensional force system, 09/02/2024
5 I Resolution and Resultant of a 2-Dimensional force system, 13/02/2024
6 I Numerical on Resultant 14/02/2024
7 I Numerical on Resultant 15/02/2024
8 I Principle of moment, 16/02/2024
9 I Couple, Equivalent force couple system 20/02/2024
10 11 Introduction to Equilibrium, Free body diagrams 21/02/2024
11 1l Introduction to Spatial force system. (Topic beyond syllabus) 22/02/2024
12 11 Numericals on equilibrium of 2D force system. (Block) 23/02/2024
13 11 Numericals on equilibrium of 2D force system. (Sphere and Block) 27/02/2024
14 11 Numericals on equilibrium of 2D force system. (Bar) 28/02/2024
15 11 Types of supports, types of beams. Types of loads acting on beam 29/02/2024
16 11 Numericals on Beams 01/03/2024
17 11 Numericals on Beams 05/03/2024
18 111 Introduction of friction and frictional force, Coulomb’s laws of dry 06/03/2024

e s .

e T T A TR A
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Handout: Enginecring Mechanics (23 CV1101)
II Sem B.Tech, Session 2023-24 (Even Term)

friction,
19 111 Plane friction, 07/03/2024
20 111 Belt Friction 12/03/2024
21 111 Introduction to Trusses, assumptions 13/03/2024
22 111 Analysis of truss by method of joints 14/03/2024
23 111 Analysis of truss by method of joints 15/03/2024
24 I Numerical-Analysis of truss by method of section (Topic beyond 15/03/2024
syllabus)
25 1\Y Properties of Surfaces, Centroid 26/03/2024
26 v Introduction, Second Moment of Area, Radius of Gyration, 27/03/2024
27 1\ Transfer Theorem, Polar Moment of Inertia. 28/03/2024
28 v Product of Inertia, 02/04/2024
29 1V Moment of Inertia and Product of Inertia with respect to inclined axes, | 03/04/2024
30 v Principal Moments of Inertia, Moment of Inertia and Product of Inertia | 04/04/2024
with respect to inclined axes,
31 \" Virtual Work Method: Introduction, Principle of virtual work, 05/04/2024
32 \ Numericals on Beam using VWM 10/04/2024
33 v Numericals on Frame using VWM “ 12A04auss
34 v Introduction to Kinetics of Particle f 16/04/2024
35 D’ Alembert’s principle (simple numericals) 18/04/2024
36 D’ Alembert’s principle (Translation of bodies and interconnected 19/04/2024
particles.)
37 \Y D’ Alembert’s principle (Translation of bodies and interconnected 23/04/2024
particles.) /
38 VI Introduction to Work Energy j 24/04/2024
39 VI Application of WEM / 25/04/2024
40 VI | Application of WEM 26/04/2024
41 VI Introduction to Impulse Momentum Method 30/04/2024
42 VI Conservation of energy and problems on connected bodies. 01/05/2024
43 VI Conservation of energy and problems 02/05/2024
44 VI Conservation of energy and problems (Simple pendulum) 03/05/2024

7. Examinations and Mark Distribution:

QUIZZES / ONLINE TESTS (05 MARKS): There will be a TWO proctored on
campus online tests / Quizzes as per the guidelines of FYC/HOD preferably at the
time of MSE examinations. ;

2. TEACHERS ASSESSMENT (12 MARKS): AS GIVEN IN Teacher’s
Assessment Plan. /

3. SCHEDULED EXAMINATIONS: There will be 3 scheduled exams during
semester. There will be TWO Mid Sem Examinations (MSE) and shall be
compulsory for evaluation of course assessment marks. The schedule of these
examinations is given in the Academic Calendar for the session published by the
Dean (Academic matters)

4. MSE #1 : On the basis of Unit 1 , 2 and 3 of the syllabus for 3 Cr / Unit 1, 2 of
syllabus for 2 Cr Course

5. MSE #2: On the basis of Unit 4 , 5 and 6 of the syllabus for 3 Cr / Unit 3, 4 of
syllabus for 2 Cr Course

6. REMSE: In lieu of at the most one MSE in which student remained absent. Re-
MSE is based on ALL UNITS of SYLLABUS

7. ESE: On the basis of Units 1 to 6 of the syllabus FOR 3 CR / Units 1 to 4 of

syllabus FOR 2 CR.
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Handout: Engineering Mechanics (23 CV1101)
II Sem B.Tech, Session 2023-24 (Even Term)

8. Advanced Topics Planned:

ST Advanced Topics PIannedr . Lir i fun v s e e s

1. Introduction to Spatial force system.

2: Analysis of truss by method of section

9. Innovative Teaching Method Planned:

'SN. [ Innovative Teaching Method -~ -© .. .« . = ... . sedsss

1 | Group Level Assignment

2 | Surprise Test

10. Reference Web Links:

SN ... ... WebLinks: S DR T el <0 s
1 | https: //www youtube comlwatch?v—ntV TNfNwnk
2. | https://www.youtube.com/watch?v=6nguX-cEsvw
3. | https://nptel.ac.in/courses/112103108
11 Textbooks
SN Author Name. | - - TitleofBook -~ . | - -  Publication .
1. | Beer F.P. and | Vector Mechanics for Engineers 9th edition Tata McGraw Hill
Johnston E.R Publication, New Delhi. 2007
2. | Nelson A. Engineering Mechanics (Statics and | Tata Mc-Grew Hill Education Pvt
Dynamics),ed 2009 Ltd, New Delhi, 2009
3. | Dubey N.H. Engineering Mechanics (Statics and | Tata Mc-Graw Hill Education Pvt
Dynamics) first edition 2013 Ltd, New Delhi, 2013
11. Reference Book
SN | AuthorName | . TitleofBook . [' . Publication
1. | Timoshenko S, Young D.H | Engineering Mechanics McGraw Hill Publication,
and Rao J.V. New Delhi, 2007
2. | Bhattacharyya B. Engineering Mechanics Oxford University Press,
New Delhi, 2008
3. | Hibbeler R.C. Engineering Mechanics (Statics and | Pearson Publication,
Dynamics), Singapore, 2000
4, | Shames I.H. and Rao J.V. Engineering Mechanics (Statics and | Pearson Publication, New
Dynamics), First Edition Delhi, 2003
5. | Beer F.P. and Johnston E.R; | Vector Mechanics for Engineers Tata Mc. Graw Hill
Publication,
New Delhi. 2007.

| P

Dr.S.P.Raut
Name & Signature HoD
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smooth as well rough surfaces.
me using method of joint.

CO2 | An ability to analyze pinnedjoimed truss fra
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CO4 | Anability to determine the dynamic variables by ap
and linear impulse momentum methods.

engineering

ye problems on planar

pt of mechanics and can sol

|

d, moment of inertia, product

comes: 1,2, 12
knowledge ©
pecialization to

science,
f complex engineering
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Knowledge: Apply
d an engineering S

f mathematics,

POl  Engineering
the solution O

fundamentals an
problems.
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pO2  Problem Analysis:
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5. Grading: Grading is based on the following com

described below

|

Distribution of marks (%

05

SN : il - ...“:AV e
| Quizzes/OnIine tests
2 Assessment Methods (TA Plan approved by HoD 12
o

Attendance
3 Mark

3 Class performance
o, of attendance 91 to 100
9, of attendance 81 to 90 1.5 Mark
%% of attendance 75 to 80 , 1 Mark
d Below 75% attendance : 0 Mark
I 15

Mid Semester Examinati

4 Mid Semester Examinations-

5 inations-1I 15

6 End Semester Examination 40
Total | 100

6. Syllabus and Mark Distribution Unit Wise
= -
Dr. S.P. Raut Prof~5.W/|Phengare
(Course Teacher)

(HoD CE Dept.)
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Handout: Environmental Sustainability, Pollution and Management
(22CT410)

IV Sem B.Tech., Sec- A, Session 2023-24 (Even Term)

1. Course Teacher : Dr.H.R.Nikhade

Office : CE-SH-04 Dept. of Civil Engineering
Office Hours : Monday to Friday 10.00 A.M.to 5.00 P.M
Phone : 7709586904

Email hrnikhade@ycce.edu

Course Website : www.ce.ycce.in

2. Vision Mission Statement

1. Vision of YCCE
“To become a most preferred institution providing innovative, research and value based,

professional education for the society at large”

2. Mission of YCCE
YCCE is committed to-

e Attract best talent and create learning ambience

e Practice innovative teaching- learning & research

e Integrate Industry- Institute Collaborations

e Nurture students towards holistic development and choicest career

3. Vision of Department
To become most sought-after destination for learning and research in civil
engineering

4. Mission of Department
To prepare Civil Engineering professionals by practicing analytical, design tools,

Field learning and live industrial projects in conducive environment

3. Course Outcomes

CO1: Gain insights into the efforts to safeguard the Earth’s environment and resources.
CO2. Develop a critical understanding of the contemporary environmental issues of
concern

CO3 Have an overview of pollution, climate change and national and global efforts to
address adaptation and mitigation to changing environment through environmental
management.

CO4 Learn about the major international treaties and our country’s stand on and

responses to the major international agreements.
W

Dr.H.R.Nikhade
(Course Teacher)


http://www.ce.ycce.in/
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