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GOKARAJU RANGARAJU
INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Civil Engineering
ADVANCED SOLID MECHANICS

Course Code: GR20D5002 | Year | Semester
Course Prerequisites: Mathematics and Strength of Materials

UNIT I:

Introduction to Elasticity : Notation for forces and stresses - Components of stresses - Components
of strain — Hooke’s law, Strain and Stress Fields, Stress and strain at a Point, Stress Components on
an Arbitrary Plane, Hydrostatic and Deviatoric Components, Saint- Venant’s principle.

UNIT II:

Equations of Elasticity in Two-dimensional problems in rectangular and polar coordinates: Equations of
Equilibrium, Stress- Strain relations, Strain —Displacement and Compatibility Relations, Boundary
conditions, Plane stress and plane strain analysis - stress function -Two dimensional problems in
rectangular coordinates - solution by polynomials.

UNIT I1I:

Analysis of stress and strain in three dimensions in rectangular and polar coordinates - principal
stresses - stress ellipsoid-determination of principal stresses - max shear stresses- equations of
equilibrium in terms of displacements.

UNIT IV:

Torsion of Prismatic Bars: Saint Venant’s Method, Prandtl’s Membrane Analogy, Torsion of
Rectangular Bar, use of soap films in solving torsion problems, Bending of Prismatic Bars: Stress
function - bending of cantilever — circular cross section.

UNIT V:
Concepts of plasticity, Plastic Deformation, Strain Hardening, Idealized Stress- Strain curve, Yield

Criterions, Plastic Stress-Strain Relations.

References:

Theory of Elasticity, Timoshenko S. and GoodierJ. N., McGraw Hill, 1961.
Elasticity, Sadd M.H.,E1sevier,2005.

Engineering Solid Mechanics, RagabA.R., BayoumiS.E., CRC Press,1999.
Computational Elasticity, AmeenM., Narosa, 2005.

Solid Mechanics, KazimiS. M. A., Tata McGraw Hil1,1994.

Advanced Mechanics of Solids, SrinathL.S., Tata McGraw Hi11,2000.
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GOKARAJU RANGARAJU INSTITUTE OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF CIVIL ENGINEERING

TIME TABLE
| YEAR | SEMESTER

| M.Tech ( GR20) - | Semester AY: 2021-22
9:00-10:00 10:00- 11:00-12:00 | 12:00-01:00 01:00- 02:00- 03:00-
DAY/HOUR 11:00 02:00 03:00 04:00
Monday ASM
Tuesday ASM
W
ednesday LUNCH
BREAK
Thursday ASM ASM
Friday
Saturday
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Program Educational Objectives(PEO's)

PEOL: Graduates of the program will equip with professional expertise on the theories, process,
methods and techniques for building high-quality structures in a cost-effective manner.

PEO?2: Graduates of the program will be able to design structural components using contemporary
softwares and professional tools with quality practices of international standards

PEO3: Graduates of the program will be effective as both an individual contributor and a member of a
development team with professional, ethical and social responsibilities.

PEO4: Graduates of the program will grow professionally through continuing education, training,
research, and adapting to the rapidly changing technological trends globally in structural Engineering
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Program Outcomes(PO's):

PO 1: An ability to independently carry out research /investigation and development to solve practical
problems.

PO 2: An ability to write and present a substantial technical report/document.

PO 3: Students should be able to demonstrate a degree of mastery over the area as per the
specialization of the program. The mastery should be at a level higher than the requirements in the
appropriate bachelors.

PO 4: Possess critical thinking skills and solve core, complex and multidisciplinary structural
engineering problems.

PO 5: Assess the impact of professional engineering solutions in an environmental context along with
societal, health, safety, legal, ethical and cultural issues and the need for sustainable development.

PO 6: Recognize the need for life-long learning to improve knowledge and competence.
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COURSE OBJECTIVES

Academic Year :2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

On completion of this Subject/Course the student shall be able to:

S.No Objectives

1 | To explain the theory, concepts and principles of Elasticity

5 To generalize the equations of elasticity for two-dimensional problems of
elasticity interms of Cartesian and polar coordinates.

; To demonstrate the equations of elasticity for two-dimensional problems of elasticity
in terms of Cartesian and polar coordinates

4 | To apply principles of elasticity to analyze the torsion and bending in prismatic bars
To extend the principles of stress/strain for plastic deformation to study the modes of

5

failure

Signature of HOD Signature of faculty
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COURSE OUTCOMES

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

The expected outcomes of the Course/Subject are: At the end of the course, the student will be able to

S.No Outcomes

Have a good understanding of the theory, concepts, principles and governing
equations of Elasticity principles.

Develop equations of equilibrium and draw relations among stress, strain and
2 | displacement and utilize the equilibrium equations, compatibility equations and
various boundary conditions to analyze elastic problems.

Gain the understating of three-dimensional problems of elasticity in Cartesian
3 | coordinates system ad able to determine principal stresses and planes of 3D

problems.

A Apply the principles of elasticity to solve torsional problems in prismatic bars and
tubes.

e Use the concepts of stresses and strains for plastic deformation to comprehend the

yield criteria of materials.

Signature of HOD Signature of faculty
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Gokaraju Rangaraju Institute of Engineering and Technology
(Autonomous)

Bachupally, Kukatpally, Hyderabad — 500 090.

STUDENT ROLL LIST

M.Tech Structural Engg. | Year-1 Sem- Section A(GR20) 2021-22

S.No Reg No Student Name
1 21241D2001 ATKAPURAM PRASHANTH
2 21241D2002 BANDI SRI RAM GOPAL
3 21241D2003 CHALLA MADHAVI
4 21241D2004 PAMMI DIVYA
5 21241D2005 DUMMA UMESH KUMAR
6 21241D2006 K LATHASREE
7 21241D2007 MARIYALA VAISHNAVI
8 21241D2008 MAVOORI PRANAV
9 21241D2009 MITTAPALLI NAGA ASHWINI
10 21241D2010 RAVULA VENKATA SURAJ REDDY
11 21241D2011 REPATI MOHAN BABU
12 21241D2012 CHERUKU SANDHYA
13 21241D2013 SHAIK FEROZ
14 21241D2014 S K SAI CHANDRA
15 21241D2015 THOTA HARSHAVARDHAN
16 21241D2016 VARIKUPPULA LALITHA
17 21241D2017 YAMBA RAMA GNANENDRA SAl
18 21241D2018 YENUMALA DEVESH GOUD
19 21241D2019 S PRASHANTH KUMAR
20 21241D2020 BAVANDLAPELLI THARUNTEJA
21 21241D2021 G NITISH KUMAR
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GUIDELINES TO STUDY THE COURSE/SUBJECT

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Guidelines to students

Guidelines to study the Course: Advanced Solid Mechanics

The course helps the students to learn and understand the importance of geotechnical engineering in
different phases of construction. One can learn to determine the various engineering properties of soils.
This course makes the students to understand about index properties, consistency of clays,
permeability, compaction, consolidation, shear strength, etc of various types of soils.

So the students should have the prerequisites
e knowledge of Mathematics
e knowledge of Strength of Materials

To become expertise in this course, students need to be perfect with the basic concepts of Solid
Mechanics to understand and analyse the behaviour of Materials

Where will this subject help?
e Useful in foundation engineering, analyzing type structures.
e This course let the students to work with various types of materials
e This course let the students to determine the engineering properties of materials

Books / Material

1. Theory of Elasticity, Timoshenko S. and GoodierJ. N., McGraw Hill, 1961.
2. Elasticity, Sadd M.H.,E1sevier,2005.
3. Engineering Solid Mechanics, RagabA.R., BayoumiS.E., CRC Press,1999.

REFERENCES
1. Computational Elasticity, AmeenM., Narosa, 2005.
2. Solid Mechanics, KazimiS. M. A., Tata McGraw Hi11,1994.
3. Advanced Mechanics of Solids, SrinathL.S., Tata McGraw Hi11,2000.




Websites:

www.nptel.ac.in/courses/civilengineering/advancedsoilidmechanics/1051030198/

www.google.co.in

Course Design and Delivery System (CDD):

The Course syllabus is written into number of learning objectives and outcomes.

These learning objectives and outcomes will be achieved through lectures, assessments,
assighments, experiments in the laboratory, projects, seminars, presentations, etc.

Every student will be given an assessment plan, criteria for assessment, scheme of evaluation
and grading method.

The Learning Process will be carried out through assessments of Knowledge, Skills and
Attitude by various methods and the students will be given guidance to refer to the text books,
reference books, journals, etc.

The faculty be able to —

Understand the principles of Learning

Understand the psychology of students

Develop instructional objectives for a given topic

Prepare course, unit and lesson plans

Understand different methods of teaching and learning

Use appropriate teaching and learning aids

Plan and deliver lectures effectively

Provide feedback to students using various methods of Assessments and tools of Evaluation
Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone

Signature of HOD Signature of faculty
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COURSE SCHEDULE

Academic Year 1 2021-22
Semester o
Section: A

Name of the Program: M.Tech Structural Engineering  Year: |

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

The Schedule for the whole Course / Subject is:

Duration (Date) Total No.
S. No. Description From To Of Periods
UNIT I:
1. Introduction to Elasticity 15-11-2021 | 02-12-2021 12
UNIT II:
2. Equations of Elasticity 06-12-2021 | 28-12-2021 12
UNIT III:
3. Analysis of stress and strain in 3D 30-12-2021 | 20-01-2022 13
UNIT IV:
4, Torsion of Prismatic bars 24-01-2022 | 17-02-2022 13
UNIT V:
5. Plasticity 21-02-2022 | 10-03-2022 12

Total No. of Instructional periods available for the course: 62 Hours / Periods
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SCHEDULE OF INSTRUCTIONS
COURSE PLAN
Academic Year :2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

S.No. Date Unit No. Session Duration | Topics
1 15/11/2021 I 1 Introduction to ASM
2 16/11/2021 [ 1 Elasticity ,Notation forces
3 18/11/2021 [ 1 Components of Stress
4 18/11/2021 [ 1 Components of Stress
5 22/11/2021 [ 1 Components of strain
6 23/11/2021 [ 1 Hook's law
7 25/11/2021 [ 1 Derivation of Hook's law
8 25/11/2021 [ 1 Problems
9 29/11/2021 I 1 Stress on Arbitrary plane
10 30/11/2021 I 1 Problems
11 02/12/2021 I 1 Hydrostatic state of stress, pure shear
12 02/12/2021 [ 1 St.Vanant's Principle
13 06/12/2021 I 1 Displacement Components
14 07/12/2021 I 1 Equations of Equilibrium
15 09/12/2021 I 1 Problems




16 09/12/2021 Il 2D and 3D Problems

17 13/12/2021 Il Introduction to Polar Coordinate System
18 14/12/2021 Il 2D and 3D equations in polar system
19 16/12/2021 Il Stress function, Airy's

20 16/12/2021 Il Boundary conditions

21 20/12/2021 Il Solutions by polynomials

22 21/12/2021 I Problems

23 23/12/2021 I Problems

24 27/12/2021 I Problems

25 27/12/2021 11 Analysis of Stress

26 28/12/2021 1 Principle stress

27 30/12/2021 1 Problems of principle stress
28 30/12/2021 1 Problems

29 03/01/2022 1 Stress function problems

30 04/01/2022 1 Compatibility equations

31 06/01/2022 1 Stress Ellipsoid

32 06/01/2022 " Pure bending of beam

33 10/01/2022 " Cantilever beam with end load
34 11/01/2022 " Equations of displacements
35 11/01/2022 " Problems

36 24/01/2022 " Problems

37 25/01/2022 " Problems

38 27/01/2022 v Introduction to Torsion

39 27/01/2022 v Basic Equations

40 31/01/2022 v Problems

41 01/02/2022 v St.Venant's method

42 03/02/2022 v Prandtls method




43 03/02/2022 v 1 Membrane Analogy
44 07/02/2022 v 1 Soap film concept
45 08/02/2022 \% 1 Problems
46 10/02/2022 v 1 Bending of beam
47 10/02/2022 v 1 Torsion equation for circular ¢/s
48 14/02/2022 v 1 Torsion equation for Elliptical ¢/s
49 15/02/2022 v 1 Problems
50 17/02/2022 v 1 Problems
51 17/02/2022 \Y 1 Introduction to Plasticity
52 21/02/2022 Vv 1 Yield criteria
53 22/02/2022 \Y 1 Methods of Failure
54 24/02/2022 Vv 1 Methods of Failure
55 28/02/2022 Vv 1 Strain Hardening
56 01/03/2022 Vv 1 Idealized stress strain cure
57 04/03/2022 Vv 1 True stress and strain
58 04/03/2022 \Y 1 Problems
59 07/03/2022 Vv 1 Problems
60 08/03/2022 Vv 1 Problems
61 10/03/2022 Vv 1 Revision
62 10/03/2022 Vv 1 Revision
Note: 1. Ensure that all topics specified in the course are mentioned.

2. Additional topics covered, if any, may also be specified in bold
3. Mention the corresponding course objective and out come numbers against each topic.
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SCHEDULE OF INSTRUCTIONS
UNIT PLAN
Academic Year : 2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering
Designation: Assistant Professor
UNIT I
Uni No.
Lesson t : Date of Tobi Course Objectives References Text
No. Perio pics & Outcomes Book Page No.
No.
ds
Theory of
. Elasticity,
1 15/11/2021 1 Introduction to ASM COb-1 & CO-1 Timoshenko S. and
GoodierJ. N.,
McGraw
16/11/2021 Flastieity Notation | o511 & co-1
2 1 forces
3 18/11/2021 1 Components of Stress COb-1 & CO-1
4 | | 18/11/2021 1 Components of Stress COb-1 & CO-1
5 22/11/2021 1 Components of strain COb-1 & CO-1
6 23/11/2021 1 Hook's law COb-1 & CO-1
25/11/2021 Derivation of Hook's |~y 1 ¢ co-1
7 1 law
8 25/11/2021 1 Plane Stress and Strain COb-1 & CO-1




Stress on Arbitrary

9 29/11/2021 COb-1 & CO-1
plane
10 30/11/2021 Problems COb-1 & CO-1
02/12/2021 Hydrostatic state of | oy 1 ¢ co-1
11 stress, pure shear
12 02/12/2021 St.Vanant's Principle COb-1 & CO-1
UNIT Il
Course
Lesson | Unit Date No. of Tobics Objectives References Text
No. No. Periods P & Book
Outcomes
06/12/2021 Displacement Theory of
Components ) Elasticity,
1 1 28{322 Timoshenko S. and
GoodierJ. N.,
McGraw
07/12/2021 Equations of COb-2
2 1 Equilibrium CO-2
09/12/2021 Problems COb-2
3 1 CO-2
09/12/2021 2D and 3D Problems | COb-2
4 1
CO-2
13/12/2021 Introduction to Polar | COb-2
5 1 Coordinate System CO-2
I
14/12/2021 2D and 3D equations | COb-2
6 1 in polar system CO-2
16/12/2021 Stress function, Airy's | COb-2
7 1 CO-2
16/12/2021 Boundary conditions | COb-2
8 1
CO-2
20/12/2021 Solutions by COb-2
9 1 polynomials CO-2
21/12/2021 Bhirmonic Equation COb-2
10 1
CO-2
11 23/12/2021 1 Problems COb-2
CO-2




27/12/2021 Lame's Ellipsoid COb-2
12 1 CO-2
UNIT 111
No. Course
Lesson | Unit Date of Tobics Objectives | References Text
No. No. Perio P & Book
ds Outcomes
27/12/2021 Analysis of Stress Theory of
Elasticity,
1 1 g8b33 Timoshenko S. and
GoodierJ. N.,
McGraw
28/12/2021 Principle stress COb-3
2 1 CO-3
30/12/2021 Problems on principle COb-3
3 1 | stress concept CO-3
30/12/2021 Stress Transformation COb-3
4 1 CO-3
03/01/2022 Stress Transformation COb-3
5 1
CO-3
04/01/2022 Stress function problems | COb-3
6 1 CO-3
i
- 06/01/2022 1 Stress Ellipsoid COb-3
CO-3
06/01/2022 Pure bending of beam COb-3
8 1 CO-3
10/01/2022 Cantilever beam with COb-3
9 1 |end load CO-3
11/01/2022 Compatibility equations | COb-3
10 1 CO-3
11/01/2022 Boundary Conditions COb-3
11 1
CO-3
24/01/2022 3D Equations of polar COb-3
12 1 system CO-3
25/01/2022 Equations of COb-3
13 1 | displacements CO-3




UNIT IV

No.
Lesson | Unit of . C_our_se References Text
Date . Topics Objectives
No. No. Perio Book
ds & Outcomes
Theory of
. Elasticity,
27/01/2022 1 Introduc_t lonto COb-4 & Timoshenko S. and
1 Torsion CO-4 )
GoodierJ. N.,
McGraw
: . COb-4 &
2 27/01/2022 1 Basic Equations CO-4
COb-4 &
3 31/01/2022 1 Problems CO-4
, COb-4 &
4 01/02/2022 1 St.Venant's method CO-4
COb-4 &
5 03/02/2022 1 Prandtls method CO-4
COb-4 &
6 03/02/2022 1 Membrane Analogy CO-4
v COb-4 &
7 07/02/2022 1 Soap film concept CO-4
COb-4 &
8 08/02/2022 1 Problems CO-4
. COb-4 &
9 10/02/2022 1 Bending of beam CO-4
Torsion equation for COb-4 &
10 10/02/2022 1 circular c/s CO-4
Torsion equation for COb-4 &
11 14/02/2022 1 Elliptical c/s CO-4
COb-4 &
12 15/02/2022 1 Problems CO-4
COb-4 &
13 17/02/2022 1 Problems CO-4




UNIT V

Course
Lesson | Unit Date No. of Tobics Objectives | References Text
No. No. Periods P & Book
Outcomes
17/02/202 Introduction to Plasticity Theory of
2 Elasticity,
. 1 COb-5 Timoshenko S.
CO-5 and GoodierJ. N.,
McGraw
, 21/02/202 ) Yield criteria COb-5
2 CO-5
; 22/02/202 ) Methods of Failure COb-5
2 CO-5
. 24/02/202 ) Methods of Failure COb-5
2 CO-5
: 28/02/202 ) Strain Hardening COb-5
2 CO-5
v 01/03/202 Idealized stress strain cure COb-5
6 2 1
CO-5
, 04/03/202 ) True stress and strain COb-5
2 CO-5
. 04/03/202 |1 Problems Solving COb-5
2 CO-5
. 07/03/202 |1 Problems Solving COb-5
2 CO-5
0 08/03/202 |1 Problems Solving COb-5
2 CO-5
" 10/03/202 . Revision COb-5
2 CO-5
b 10/03/202 . Revision COb-5
2 CO-5

Signature of HOD

Signature of faculty
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 1 Duration of Lesson: lhr
Lesson Title: Introduction to Elasticity

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Express about Elasticity concept
2.Discuss the importance of Advanced Solid Mechanics in Civil Engineering

TEACHING AIDS : White board, marker
TEACHING POINTS

e Elasticity

e Stress and Strain Relationship
e Civil Engineering

e Advanced Solid Mechanics

Assignment / Questions:
1.Explain about importance of Advanced Solid Mechanics in Civil Engineering.

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 2 Duration of Lesson: lhr
Lesson Title: Forces in Elastic body

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Discuss about Forces in Elastic body
2.Distinguish between Surface and Body forces
3. Difference between linear and non-linear elasticity

TEACHING AIDS : White board, marker
TEACHING POINTS

e Linear Elasticity& Non-Linear Elasticity
e Isotropic & Homogeneous

e Body Forces

e Surface Forces

Assignment / Questions:
1. Distinguish between Surface and Body forces
2. Explain about Linear and Non-linear elasticity

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 3 Duration of Lesson: 1hr
Lesson Title: Components of Stress

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Express about Stress concept
2. Discuss about Components of stress
3.Distinguish between different clay minerals

TEACHING AIDS : White board, marker
TEACHING POINTS

e Stress

e Stress Tensor

e Components of Stress

e Cartesian Coordinate system
e Equilibrium

Assignment / Questions:
1.Explain about Components of Stress

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 4 Duration of Lesson: lhr

Lesson Title: Components of Stress

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Obtain the Stress Components

TEACHING AIDS : White board, marker
TEACHING POINTS

e Stress Symmetry
e Stress Tensor
e Equilibrium Equations

Assignment / Questions:
Discuss about Stress tensor and Stress symmetry

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 5 Duration of Lesson: 1hr

Lesson Title: Components of Strain

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Distinguish between Stress and Strain
2. Derive the Components of Strain

TEACHING AIDS : White board, marker
TEACHING POINTS

e Strain

e Strain Tensor

e Strain Components

e Equilibrium Equations
e Strain Symmetry

Assignment / Questions:
1. Derive the Components of Strain

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 6 Duration of Lesson: 1hr

Lesson Title: Hooke's Law

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about Hooke's law
2.Stress-Strain relationships by Hooke's law

TEACHING AIDS : White board, marker
TEACHING POINTS

e Hooke's law

Pure shear
Poisson's Ratio
Volumetric Strain

Assignment / Questions:
1.Discuss about Hooke's law.
2. Derive Stress- Strain relationships by using Hooke's law .

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 7 Duration of Lesson: 1hr

Lesson Title: Derivation of Hooke's Law

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Drive the relationship between shear stress and strain by Hooke's law
2.Describe and find the Expression for Lame's Constant

TEACHING AIDS : White board, marker
TEACHING POINTS

e Shear Stress
e Bulk modulus
e Lame's Constant

Assignment / Questions:
1. Drive the relationship between shear stress and strain by Hooke's law
2. Describe and find the Expression for Lame's Constant

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year : 2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 8 Duration of Lesson: 1hr
Lesson Title: Plain Stress and Strain

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Distinguish between Plane Stress and Strain
2. Find out stress at a point

TEACHING AIDS : White board, marker
TEACHING POINTS

e Plane stress
e Plane Strain
e Stress at a point

Assignment / Questions:
1. Distinguish between Plane Stress and Strain

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 9 Duration of Lesson: 1lhr
Lesson Title: Stress on an Arbitrary plane

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Assess Stress on an Arbitrary plane
2.Illustrate about Direction Cosines
3. Drive the stresses on an Arbitrary plane

TEACHING AIDS : White board, marker
TEACHING POINTS

e Arbitrary plane

e Direction Cosines

e Normal Component of stress
e Resultant Stress

Assignment / Questions:
1. Drive the stresses on an Arbitrary plane

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.




Gokaraju Rangaraju Institute of Engineering and Technology

Rangar, %/

/QD@ (Autonomous)

aﬁj:j»(ﬁs Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440
LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 11 Duration of Lesson: 1lhr
Lesson Title: Hydrostatic state of stress, pure shear

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Hydrostatic Stress and Pure shear condition ?
2. Distinguish between Hydrostatic and Deviatoric Stress

TEACHING AIDS : White board, marker
TEACHING POINTS

e Hydrostatic Stress
e Pure shear
e Deviatoric Stress

Assignment / Questions:
1. Distinguish between Hydrostatic and Deviatoric Stress
2. Find out Component of Hydrostatic and Deviatoric Stress?

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN
Academic Year :2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 12 Duration of Lesson: lhr
Lesson Title: St.VVanant's Principle

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about importance of St.Vanant's Principle
2. Application of St.Vanant's Principle

TEACHING AIDS : White board, marker
TEACHING POINTS

e St.Vanant's Principle
e Stress Concentration

Assignment / Questions:
1. Explain about importance of St.Vanant's Principle

Signature of faculty
Note: Mention for each question the relevant Objectives and OutcomesNos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 13 Duration of Lesson: 1hr
Lesson Title: Equations of Elasticity

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Elasticity equations
2. Differentiate 2D and 3D equations

TEACHING AIDS : White board, marker
TEACHING POINTS

e Equations of elasticity
e 2D Equilibrium equitation
e Symmetry of Stresses

Assignment / Questions:
1. Differentiate 2D and 3D equations

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 14 Duration of Lesson: lhr
Lesson Title: Equations of Equilibrium

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive Equilibrium equations for 2D element in Rectangular Coordinate System

TEACHING AIDS : White board, marker
TEACHING POINTS

e 2D element
e Rectangular Coordinate system
e Equilibrium Equations in 2D

Assignment / Questions:
1. Derive Equilibrium equations for 2D element in Rectangular Coordinate System

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.




Gokaraju Rangaraju Institute of Engineering and Technology

/@@@ (Autonomous)

aJJJj:oj»(ijg“ Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440
LESSON PLAN

Academic Year : 2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 15 Duration of Lesson: lhr
Lesson Title: 3D Equations of Equilibrium

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive Equilibrium equations for 2D element in Rectangular Coordinate System
2. Differentiate 2D and 3D elements

TEACHING AIDS : White board, marker
TEACHING POINTS

e 3D Element
e Rectangular Coordinate system
e Equilibrium Equations in 2D

Assignment / Questions:
1. Derive Equilibrium equations for 2D element in Rectangular Coordinate System

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 16 Duration of Lesson: lhr
Lesson Title: Displacement Components

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about displacement components

2. Drive the expression for Displacement component of Stress

TEACHING AIDS : White board, marker
TEACHING POINTS

e Displacement
e Strain component
e Poisson’'s ratio

Assignment / Questions:
1. Drive the expression for Displacement component of Stress

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 17 Duration of Lesson: lhr
Lesson Title: Introduction to Polar Coordinate System

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Discuss about polar coordinate system
2. Derive the Expressions for 2D equilibrium equations in Polar Coordinate system

TEACHING AIDS : White board, marker
TEACHING POINTS

e Coordinate system

e Polar coordinate system

e Cartesian coordinate system

e 2D Equations in Polar coordinate system

Assignment / Questions:
1. Derive the Expressions for 2D equilibrium equations in Polar Coordinate system
2. Explain importance of Polar Coordinate system

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year : 2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 18 Duration of Lesson: 1hr
Lesson Title: 3D equations in polar system

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Discuss about polar coordinate system
2. Derive the Expressions for 3D equilibrium equations in Polar Coordinate system

TEACHING AIDS : White board, marker
TEACHING POINTS

Coordinate system

Polar coordinate system

Cartesian coordinate system

3D Equations in Polar coordinate system

Assignment / Questions:
1. Derive the Expressions for 3D equilibrium equations in Polar Coordinate system

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.




Gokaraju Rangaraju Institute of Engineering and Technology

Rangar, %/

/QD@ (Autonomous)

aﬁj:j»(ﬁs Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440
LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 19 Duration of Lesson: lhr
Lesson Title: Stress function

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Stress function
2. Derive Airy's Stress function

TEACHING AIDS : White board, marker
TEACHING POINTS

e Stress function
e Boundary conditions
e Airy's Stress function

Assignment / Questions:
1. Derive Airy's Stress function

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 20 Duration of Lesson: lhr
Lesson Title: Boundary conditions

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. [llustrate about boundary conditions
2. Derive the boundary conditions for different stress condition of elements

TEACHING AIDS : White board, marker
TEACHING POINTS

e Boundary Conditions

e Stress variation

e Cantilever beam

e Simply supported beam

Assignment / Questions:
1. Derive the boundary conditions for Cantilever beam with end load

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 21 Duration of Lesson: 1hr
Lesson Title: Solutions by polynomials

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Discuss about polynomials
2.Importance of polynomials
3. Derive equilibrium equations for elements by using polynomials

TEACHING AIDS : White board, marker
TEACHING POINTS

e Polynomial

e Degree of freedom

e Types of polynomial equations
e pure shear

Assignment / Questions:

1. Derive equilibrium equations for Simply supported beam with center load by using polynomials

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN
Academic Year 1 2021-22
Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu
Designation: Assistant Professor

Lesson No: 22 Duration of Lesson: lhr
Lesson Title: Biharmonic Equation

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Derive the Biharmonic equation

TEACHING AIDS : White board, marker
TEACHING POINTS

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Biharmonic equation
e Stress condition

e Equilibrium equations
e Moment of Inertia

Assignment / Questions:
1. Derive the Biharmonic equation

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year 1 2021-22
Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 24 Duration of Lesson: 1hr
Lesson Title: Lame's Ellipsoid

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Write about Lame's Ellipsoid
2. Derive the expression for stress on Ellipsoid

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Ellipsoid

e Lame's constant

e Equilibrium equations
e Moment of Inertia

Assignment / Questions:
1. Derive the expression for Lame's Ellipsoid

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 25 Duration of Lesson: 1hr
Lesson Title: Analysis of Stress

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. What are the different types of Stress analysis methods?

2. What are the assumptions in Analytical methods?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Stress analysis

e Analytical methods
e Numerical methods
e Boundary Conditions

Assignment / Questions:
1. What are the different types of Stress analysis methods?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 26 Duration of Lesson: 1hr

Lesson Title: Principal Stress

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Discuss about principle stress and principle plain?

2. Explain about principle plane and failure mechanism?

TEACHING AIDS : White board, marker
TEACHING POINTS

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Principal plane
e Principal stress
e Failure mechanism
e Principle directions

Assignment / Questions:
1. Discuss about principle stress and principle plain?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year 1 2021-22
Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 28 Duration of Lesson: 1hr
Lesson Title: Problems on principle stress concept

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. what are stress invariants?
2. Solve some numerical on stress invariants?

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Stress invariant

e Trace of matrix
Characteristic equation
Cofactor

Direction cosines

Assignment / Questions:

1. Write the procedure to find principle stress using Stress invariants?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 29 Duration of Lesson: 1hr

Lesson Title: Stress Transformation

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Stress transformation?
2. Solve problems using stress transformation

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Stress transformation
e Stress coordinates

e Transformation matrix
e Resultant stress

Assignment / Questions:
1. Explain about Stress transformation?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 31 Duration of Lesson: 1hr

Lesson Title: Stress Transformation

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Strain transformation?
2. Solve problems using strain transformation

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Strain transformation
e Stress coordinates

e Strain coordinates

e Transformation matrix
e Resultant stress

Assignment / Questions:

1. Explain about Strain transformation and write the application of strain transformation?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 32 Duration of Lesson: lhr

Lesson Title: Stress function problems

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about stress function?

2. Explain about Airy's Stress function?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Stress function

Airy's stress function
Polynomial solutions
Compatibility equation
Biharmonic function

Assignment / Questions:
1. Explain about Airy's Stress function?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 34 Duration of Lesson: lhr
Lesson Title: Stress Ellipsoid

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Stress Ellipsoid ?
2. Write the importance of Lame's Ellipsoid?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Stress Ellipsoid
Principal Stress
Lames constant
Boundary conditions
Plane stress

Assignment / Questions:
1. Explain about Stress Ellipsoid/Lame's Ellipsoid ?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 35 Duration of Lesson: 1hr
Lesson Title: Pure bending of beam

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Derive the expression of bending moment for pure bending of beam

TEACHING AIDS : White board, marker
TEACHING POINTS

Pure bending
Bending moment
Deflections

Plane stress condition

Assignment / Questions:
1. Derive the expression of bending moment for pure bending of beam

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 36 Duration of Lesson: 1hr

Lesson Title: Cantilever beam with end load

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive the expression of bending moment for Cantilever beam with end load

TEACHING AIDS : White board, marker
TEACHING POINTS

Cantilever

Bending moment
Deflections

Plane stress condition

Assignment / Questions:
1. Derive the expression of bending moment for Cantilever beam with end load

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 37 Duration of Lesson: 1hr
Lesson Title: Compatibility equations

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Write about compatibility equations?
2. Derive Compatibility equation

TEACHING AIDS : White board, marker
TEACHING POINTS

Equilibrium equation
Compatibility equation
Bending moment
Deflections

Plane stress condition

Assignment / Questions:
1. Derive Compatibility equation

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor\
Lesson No: 39 Duration of Lesson: 1hr
Lesson Title: Boundary Conditions

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about Boundary conditions ?

2. Use of boundary conditions

TEACHING AIDS : White board, marker
TEACHING POINTS

Equilibrium equation
Compatibility equation
Bending moment
Boundary conditions
Plane stress condition

Assignment / Questions:
1. Explain and derive Boundary conditions ?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 40 Duration of Lesson: 1hr
Lesson Title: 3D Equations of polar system

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Derive the Elasticity equilibrium equations in polar coordinates?
2. Derive the 3D Elasticity equilibrium equations in polar coordinates ?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Polar coordinates
e Equations of equilibrium
e Elasticity

Assignment / Questions:
1. Derive the 3D Elasticity equilibrium equations in polar coordinates ?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 41 Duration of Lesson: lhr
Lesson Title: Equations of displacements

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive the Equations of displacements in rectangular coordinate system?

2. Explain about Equations of displacements?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Displacements

e Equations of displacements
e Rectangular coordinate

e Strain

Assignment / Questions:
1. Derive the Equations of displacements in rectangular coordinate system?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Lesson No: 42 Duration of Lesson: 1lhr

Lesson Title: Equations of displacements

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive the Equations of displacements in rectangular coordinate system?

2. Explain about Equations of displacements?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Displacements

e Equations of displacements
e Rectangular coordinate

e Strain

Assignment / Questions:
1. Derive the Equations of displacements in rectangular coordinate system?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 43 Duration of Lesson: 1lhr
Lesson Title: Introduction to Torsion

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Write about Torsional equations?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Torsion

e Equilibrium equation
e Compatibility equation
e Plane stress condition

Assignment / Questions:
1. Write about Torsional equations?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor\
Lesson No: 44 Duration of Lesson: lhr
Lesson Title: Basic Equations

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain basic equations of torsion?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Torsion

Compatibility equation
Bending moment
Boundary conditions
Plane stress condition

Assignment / Questions:
1. Explain basic equations of torsion?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year 1 2021-22

Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 49 Duration of Lesson: 1hr
Lesson Title: Membrane Analogy

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about Membrane Analogy and Application?

TEACHING AIDS : White board, marker
TEACHING POINTS

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Membrane Analogy

e St.Venant's method

e Equations of equilibrium
e Elasticity

Assignment / Questions:
1. Explain about Membrane Analogy and Application?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 50 Duration of Lesson: 1hr
Lesson Title: Soap film concept

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about Soap film concept and Application?

TEACHING AIDS : White board, marker
TEACHING POINTS

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Prandtls method

e St.Venant's method

e Equations of equilibrium
e Elasticity

Assignment / Questions:
1. Explain about Soap film concept and Application?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 51 Duration of Lesson: lhr
Lesson Title: Bending of beam

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain about Torsional Bending of beam?

TEACHING AIDS : White board, marker
TEACHING POINTS

e St.Venant's method
e Equations of equilibrium
e Elasticity

Assignment / Questions:
Explain about Torsional Bending of beam?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 53 Duration of Lesson: 1hr
Lesson Title: Torsion equation for circular c/s

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive Torsion equation for circular c/s?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Prandtls method

e St.Venant's method

e Equations of equilibrium
e Elasticity

Assignment / Questions:
1. Derive Torsion equation for circular c/s?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 54 Duration of Lesson: 1hr
Lesson Title: Torsion equation for Elliptical c/s

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Derive Torsion equation for Elliptical c/s?

TEACHING AIDS : White board, marker
TEACHING POINTS

Torsion equation for Elliptical c/s
St.Venant's method

Equations of equilibrium
Elasticity

Assignment / Questions:
1. Derive Torsion equation for Elliptical c/s?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 55 Duration of Lesson: l1hr
Lesson Title: Introduction to Plasticity

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Plasticity concept?
2. Write applications of Plasticity?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Plasticity

e Equations of equilibrium

e Elasticity

Assignment / Questions:
1. Explain about Plasticity concept?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN
Academic Year 1 2021-22
Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 56 Duration of Lesson: 1hr
Lesson Title: Yield criteria

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Yield criteria?

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Plasticity

e Yield Criteria

e Equations of equilibrium
e Elasticity

Assignment / Questions:
1. Explain about Yield criteria?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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Academic Year : 2021-22

Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 58 Duration of Lesson: 1hr
Lesson Title: Methods of Failure

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Explain about Plasticity concept?
2. Write about Methods of Failure?

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

Plasticity

Methods of Failure

Yield Criteria

Equations of equilibrium
Elasticity

Assignment / Questions:
1. Explain about Plasticity concept?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering ~ Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 59 Duration of Lesson: l1hr
Lesson Title: Strain Hardening

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1.Explain about Strain Hardening?

2.Explain about Yield criteria?

TEACHING AIDS : White board, marker
TEACHING POINTS

Plasticity

Strain Hardening

Yield Criteria

Equations of equilibrium
Elasticity

Assignment / Questions:
1. Explain bout Strain Hardening?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 60 Duration of Lesson: lhr
Lesson Title: Idealized stress strain cure

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Explain Idealized stress strain cure ?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Plasticity

Stress and Strain
Methods of Failure

Yield Criteria

Equations of equilibrium
Elasticity

Assignment / Questions:
1. Explain about Plasticity concept?

Signature of faculty
Note: Mention for each question the relevant Objectives and Outcomes Nos.
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LESSON PLAN

Academic Year 1 2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
Lesson No: 61 Duration of Lesson: lhr
Lesson Title: True stress and strain

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Write about True stress and strain?
2. Explain about Strain Hardening?

TEACHING AIDS : White board, marker
TEACHING POINTS

e Plasticity

Strain Hardening

Yield Criteria

Equations of equilibrium
Elasticity

Assignment / Questions:
1. Write about True stress and strain?

Note: Mention for each question the relevant Objectives and Outcomes Nos.

Signature of faculty
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Academic Year 1 2021-22
Semester o

Name of the Program: M.Tech Structural Engineering
Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu

Designation: Assistant Professor

Lesson No: 62 Duration of Lesson: 1hr
Lesson Title: Plastic Stress-Strain Relations

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Write about stress and strain relationships?

TEACHING AIDS : White board, marker
TEACHING POINTS

Gokaraju Rangaraju Institute of Engineering and Technology

Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

e Plasticity

e Strain Hardening

e Stress and Strain

e Equations of equilibrium
e Elasticity

Assignment / Questions:
1. Write about stress and strain relationships?

Signature of faculty

Note: Mention for each question the relevant Objectives and Outcomes Nos.
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TUTORIAL SHEET -1

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Tutorial corresponds to Unit No. - |

1. Q1. Answer the following
a) What are body forces and surface forces?
b) State of Pure Shear
c) What is stress and strain tensor?
d) Explain the Plane Stress and Plane Strain.
e) What are Lame’s constants?
2. Define principal stress and the principal planes
3. Explain Hooke’s law
4. Explain Saint-Venant’s Principe.

Obijective Nos.: 1
Outcome Nos.: 1

Signature of HOD Signature of faculty
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TUTORIAL SHEET -2

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Tutorial corresponds to Unit No. - 11

1. Develop the differential equations of equilibrium for 2-D and 3-D problems in elasticity using
Cartesian coordinate system with detailed Illustrations.

Explain the Strain components in polar coordinates.

Explain plane stress and plane strain cases

Give the basic equations of equilibrium

Derive Biharmonic equation in terms of Airy’s stress function and State Airy’s stress function for
beam subjected to pure bending

SECREN

Obijective Nos.: 2
Outcome Nos.: 2

Signature of HOD Signature of faculty
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TUTORIAL SHEET -3
Academic Year :2021-22
Semester o
Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Tutorial corresponds to Unit No. - 11

1. The state of stress at a point with respect to x,y,z system is

10 5 -15,
5 10 20  kN/sg.m.
-15 20 25
Determine the stresses relative to x*, y*, z! coordinate systems obtained by a rotation through 45°
about Z axis.

2. The three stress components at a point are given by
100 50 60

50 80 100| kPa.

60 100 60 _/Calculate the principal stresses and their directions and maximum shear stress ?
3. Derive the compatibility equations for a 3-D system

Obijective Nos.: 3
Outcome Nos.: 3

Signature of HOD Signature of faculty
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TUTORIAL SHEET -4

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering ~ Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Tutorial corresponds to Unit No. - IV

1.
2.
3.

Write a Short note on Strain rosette

Derive the expression of bending moment for pure bending of beam

Explain Saint Venants semi inverse method for evaluation of torsion in prismatic shafts. Hence
calculate torsional moment and shear stresses in terms of stress function.

Derive Prandtl's torsion Stress function method for Prismatic bars?

Derive the saint venants solution to the problem of Torsion in straight bars and apply this

solution to a bar with circular cross section.

Objective Nos.: 4
Outcome Nos.: 4

Signature of HOD Signature of faculty
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TUTORIAL SHEET -5

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Tutorial corresponds to Unit No. -V

Explain in detail the different theories of failure and write yield criterion for each.
Explain Mohr’s theory of failure
State and explain the assumptions of Plasticity

Write the Significance of the theories of failures?

o & w0 b PE

Explain briefly about

Factor of safety in design

S

yield Criteria
Plasticity

o o

Strain Hardening

Nominal and True Stress and Strain

~h @

Resilience and toughness

Obijective Nos.: 5
Outcome Nos.: 5

Signature of HOD Signature of faculty
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ASSIGNMENT SHEET -1

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Assignment corresponds to Unit No. - | & Lesson

Define Stress and Strain

explain stress & strain components.

Body forces and surface forces

Explain about Linear and Non-Linear elasticity with examples

Explain Saint-Venant’s Principe and Applications?

R T o A

What do you understand by State of Pure Shear, Hydrostatic and Deviatoric state of stress?

Obijective Nos.: 1
Outcome Nos.: 1

Signature of HOD Signature of faculty
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ASSIGNMENT SHEET -2

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
This Assignment corresponds to Unit No. - Il & Lesson
1. What are 2 dimensional rectangular coordinates.
2. Develop the differential equations of equilibrium for 2-D and 3-D problems in elasticity using

Cartesian coordinate system with detailed Illustrations.

3. The state of stress at a point with respect to x,y,z system is

10 5 -15
5 10 20 ) KkN/sg.m.

-15 20 25
Determine the stresses relative to x*, y*, z! coordinate systems obtained by a rotation through 45°
about Z axis.

4. Derive the state of stress on an Oblique plane ?

Obijective Nos.:2
Outcome Nos.: 2

Signature of HOD Signature of faculty
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ASSIGNMENT SHEET -3

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Assignment corresponds to Unit No. - 11l & Lesson

1. Derive Biharmonic equation in terms of Airy’s stress function and State Airy’s stress function for

beam subjected to pure bending

2. The Cartesian stress components at a point are given blow 6x=150 MPa, cy=-100 MPa, ¢,=200

MPa, 1= 1x=75 MPa, 1y;= 1y=30 MPa, 1= 1%,=-50 MPa, Find stress resultant at Q on a plane

passing through Q where normal is coincident with the x-axis, also find normal stress (on) and

normal shear stress (Tn)
3. Derive the state of stress on an Octahedral planes ?

4. Derive the compatibility equations for a 3-D system

Obijective Nos.: 3
Outcome Nos.: 3

Signature of HOD Signature of faculty
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ASSIGNMENT SHEET -4

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

This Assignment corresponds to Unit No. - IV & Lesson

1.

Explain Saint Venants semi inverse method for evaluation of torsion in prismatic shafts. Hence
calculate torsional moment and shear stresses in terms of stress function.

Derive Prandtl's torsion Stress function method for Prismatic bars?

Derive the saint venants solution to the problem of Torsion in straight bars and apply this
solution to a bar with circular cross section.

Derive the saint venants solution to the problem of Torsion in straight bars and apply this

solution to a bar with Elliptical cross section.

Explain membrane analogy for obtaining behavior of non-circular shafts under torsion
Objective Nos.: 4
Outcome Nos.: 4

Signature of HOD Signature of faculty
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ASSIGNMENT SHEET -5

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
This Assignment corresponds to Unit No. - V & Lesson

Explain in detail the different theories of failure and write yield criterion for each.
Explain Mohr’s theory of failure
State and explain the assumptions of Plasticity

Write the Significance of the theories of failures?

o & w0 N oE

Explain briefly about
g. Factor of safety in design
h. vyield Criteria
i. Plasticity
J.  Strain Hardening
k. Nominal and True Stress and Strain

I. Resilience and toughness

Obijective Nos.: 5
Outcome Nos.: 5

Signature of HOD Signature of faculty
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EVALUATION STRATEGY

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering ~ Year: | Section: A
Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002
Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor
1. TARGET:

A) Percentage for pass: 90%

b) Percentage of class:

Total Strength: 21

S.No. Class / Division No. of Students
1 First Class with distinction 12
2 First Class 5
3 Pass Class 2

2. COURSE PLAN& CONTENT DELIVERY

S.No Plan Brief Description
1 Practice classes | 62 Theory classes for Section A
3 Assignments Assignments for solving numerical problems




3. METHOD OF EVALUATION

3.1 Continuous Assessment Examinations

e Assignments: Assignments to assess the knowledge of the student on the basics and concepts
and Numerical Analysis in Advanced Solid Mechanics

e Seminars: To assess the knowledge of the student in Advanced Solid Mechanics.

e Quiz: To assess the knowledge of the student in various concepts and basics of Advanced Solid
Mechanics

e Internal Examination: Internal Examinations to assess their overall knowledge in Advanced
Solid Mechanics
3.2. Semester/End Examination
To test their abilities in the course Advanced Solid Mechanics and to approve their abilities
learnt during the same.

4. List out any new topic(s) or any innovation you would like to introduce in teaching the subjects in
this Semester.

Signature of HOD Signature of faculty
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MAPPING
GR20D5002/ Course Outcomes
Advanced Solid Mechanics
Course Objectives 1 2 3 4 5
1 X
2 X
3 X
4 X
5 X
Assessments

1. Assignment 2. Internal Examination 3. External Examination

4. Practical Projects 5. Viva

GR20D5002/ Course Outcomes
Advanced Solid Mechanics
Assessments 1 2 3 4 5
1 X X X X X
2 X X X X X
3 X X X X X
4
5
GR20D5002/ ..
Advanced Solid Mechanics Course Objectives
Assessments 1 2 3 4 5
1 X X X X X
2 X X X X X
3 X X X X X
4
5




CO-PO Mappings:

GR20D5002/ Advanced Solid Mechanics

Course Outcomes

Have a good understanding of the theory, concepts, principles
and governing equations of Elasticity principles.

Develop equations of equilibrium and draw relations among
stress, strain and displacement and utilize the equilibrium
equations, compatibility equations and various boundary
conditions to analyze elastic problems.

Gain the understating of three-dimensional problems of elasticity
in Cartesian coordinates system ad able to determine principal
stresses and planes of 3D problems.

Apply the principles of elasticity to solve torsional problems in
prismatic bars and tubes.
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Academic Year

Semester ;
Name of the Program: M.Tech Structural Engineering

(Autonomous)
Bachupally, Kukatpally, Hyderabad — 500 090. (040) 6686 4440

RUBRIC TEMPLATE

1 2021-22

Course/Subject: Advanced Solid Mechanics

Name of the Faculty: Mr. K. Veera Babu
Designation: Assistant Professor

Year: |

Section: A
Course Code: GR20D5002

Dept.: Civil Engineering

Objective: To learn basics and concepts of Advanced Solid Mechanics.
Student Outcome: Behavioural studies or analyze the structural elements and study different

parameters such as forces, bending moments, shear forces, stresses, strains, Cartesian Coordinate

system and Polar Coordinate System in 2D and 3D, Torsion on elements and Plasticity etc.,

Reflecting

Beginning Developing Development Accomplished Exemplary Score
Student Criteria
Analysis of | Low level of | Ableto Abilityto | Full Analyzing 5
Stressand | knowledge discuss explain the | knowledge | and
Strain on Elasticity | the application | on Elasticity | implement in
and Stress Elasticity | Elasticity | and Stress structures
and Strain and Stress | and Stress | and Strain
and Strain | and Strain
The level | Low level of | Ableto Abilityto | Full Analysing 4
of knowledge discuss explain knowledge | and
knowledge | op types types of | types on types application
(():r(])(?;g?r?ate Coordinate Coordinat | Coordinate | Coordinate | of knowledge
Systems i.e Systemsi.e | e Systems | Systems i.e | Systemsi.e | ontypes
Cartesian Cartesian e Cartesian Cartesian Coordinate
1| 24P | and Polar | and Polar Cartesian | and Polar | and Polar Systems i.e
and Polar Cartesian and
Polar
The level Low level Ability Abilityto | Full Analysing 3
of of to discuss | explain knowledge | and
knowledge | knowledge and to various on various implementing
to analyse | to analyse study the | engineering | engineering | the
various various various structures. | structures. knowledge of
engineering | engineering | engineeri various
Elements Elements ng engineering
and and Elements Elements and
Plasticity Plasticity and Plasticity
Plasticity
Average Score | 4
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COURSE COMPLETION STATUS

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Actual Date of Completion & Remarks, if any

Objectives Outcomes
Units Remarks Achieved Achieved
Unit | 55 192021 . .
Unit covered on time
Unit il 57 122021 ) ,
Unit covered on time
Unit 1T 55 01-2022 5 5
Unit covered on time
UnitIV'| 17.02-2022 . .
Unit covered on time
Unit V-1 1 6-03-2022 . .
Unit covered on time
Signature of HOD Signature of faculty
Date: Date:

Note: After the completion of each unit mention the number of Objectives & Outcomes Achieved.




M.Techl Year | Semester Regular Examinations[Modal Paper]

Advanced Solid Mechanics
(M.Tech. Structural Engineering )
Time: 3 hours Max Marks: 70

< Note: Type the questions in the given format only, Times New Roman font , size 12 >

Instructions:

1. Question paper comprises of Part-A and Part-B

2. Part-A (for 20 marks) must be answered at one place in the answer book.

3. Part-B (for 50 marks) consists of five questions with internal choice,answer all
questions.

PART - A

(Answer ALL questions. All questions carry equal marks)
2 * 10 = 20 Marks

oxx =10, txy =8
oyy=-6,1vz=0
ozz=4,1z2x=0
Consider another set of co-ordinate axis X!, Y, Ztin which Z! coincides with
Z-axis and X! is rotated by 30° anti-clock wise from the X axis. Determine the
stress components in the new system?(CO1)
(b) Develop the differential equations of equilibrium for the case of 2-D problem in
elasticity using polar coordinate system.(CO3)

1. a. | What are plane strain & plane stress problems? (CO1) [2]
b. | Define Stress and Strain tensors?(CO1) [2]
c. | Explain Saint-Venant’s Principle.(CO2) [2]
d. | What is strain rosette?(CO2) [2]
e. | What are stress invariants?(CO3) [2]
f. | What is uniqueness theorem?(CO4) [2]
g. | Define warping in torsion.(CO5) [2]
h. | Explain Soap film analogy method.(CO6) [2]

i. | What is (a) Plastic flow (b) Yield surface?(CO7) [2]
j. | Explain the Bauschinger effect on steel?(CO7) [2]
PART - B
(Answer ALL questions. All questions carry equal marks)
10 *5 =50 Marks
2. (a) The state of stress at a point is given by [10]




OR

(a) Derive strain displacement relations.(CO1)
(b) Obtain the Cauchy’s Stress Formulae. (CO2)

[10]

(@)  Derive Airy’s stress function for beam subjected to pure bending.(CO2)
(b) Derive the relation between the Lame’s coefficients and Elastic Constants.(CO2)

[10]

OR

(a) Derive Bi-harmonic equation in terms of Airy’s stress function.(CO2)
(b)The three stress components at a point are given by

100 50 60
50 80 100 kPa. Calculate the principal stresses and principal planes.(CO2)
60 100 60

[10]

(a) Write the equation of equilibrium for a 3-D problem in elasticity in terms of
displacements.(CO2)

(b) How does a circular hole effect the stress distribution in a plate under uniform
stress distribution .Explain and sketch the distribution?(CO4)

[10]

OR

(a) Derive the differential equations of equilibrium for the case of 3-D problem in
elasticity(CO2)
(b) Derive the compatibility equations for a 3-D system.(CO2)

[10]

Develop the differential equation for bending of a cantilever by terminal loads with (i)
circular section and (ii) with elliptical section.(COG6)

[10]

OR

Discuss about Saint Venant’s Semi Inverse Method for prismatic bars under torsion
and arrive at shear stress and torque values in terms of stress function @. Apply the
method to a bar of elliptic c/s to obtain distribution of shear stress and warping
displacement in c/s.(COb5)

[10]

10.

Explain in detail the different theories of failure and write yield criterion for each.
(CO7)

[10]

OR

11.

() State and explain the assumptions of Plasticity(CO7)
(b)  Explain Mohr’s theory of failure(CO7)

[10]

*khkkkk
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GOKARAJU RANGARAJU
INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Civil Engineering
I M. Tech. | Semester MID | EXAMINATION February 2022

ADVANCED SOLID MECHANICS (GR20D5002)

Time:75 Minutes Date of examination 07-02--2022(AN) Max. Marks : 15 Marks
Answer all guestions 3x5=15Marks
Name: Roll No.
1. Answer the following [CO1][BL2]

a) What are body forces and surface forces?
b) Give the relation between elastic constants.
c) What is stress and strain tensor?

d) Explain the Plane Stress and Plane Strain.
e) What are Lame’s constants?

OR
2. Develop the differential equations of equilibrium for 2-D and 3-D problems in elasticity using
Cartesian coordinate system with detailed Illustrations. [CO1][BL2]
3. Derive the state of stress on an Oblique plane ? [CO2][BL3]
OR
4. The three stress components at a point are given by [CO2][BL3]
100 50 60
50 80 10p KkPa. Calculate the principal stresses and their directions and maximum shear
stress ?
60 100 6
5. The state of stress at a point with respect to x,y,z system is [CO3][BL4]
10 5 -15
5 10 20 | KkN/sg.m.
-15 20 25

Determine the stresses relative to x*, y*, z! coordinate systems obtained by a rotation through 45°
about Z axis.
OR
6. Derive Biharmonic equation in terms of Airy’s stress function and State Airy’s stress function for
beam subjected to pure bending [CO3][BLA4]




Y Y GOKARAJU RANGARAJU INSTITUTE OF ENGINEERING AND TECHNOLOGY
H 829 ) Department of Civil Engineering
I M. Tech. | Semester MID | EXAMINATION February 2022
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ADVANCED SOLID MECHANICS (GR20D5002)

Time: 15 Minutes Date of examination: 07-02--2022 (AN) Max. Marks :
5Marks

Answer all guestions 10x1/2=15Marks
Name: RolINo.
1. Young's modulus is defined as the ratio of ( )

a) Volumetric stress and volumetric strain
b) Lateral stress and lateral strain
c) Longitudinal stress and longitudinal strain
d) Shear stress to shear strain
2. When a body is subjected to a direct tensile stress (ox) in one plane accompanied by a simple shear
stress (txy), the minimum normal stress is ( )
Q) (ox/2) + (1/2) x V(ox2 + 4 1xy)
b) (ox/2) - (1/2) x \(ox? + 4 12xy)
) (ox/2) +(1/2) x V(ox? - 4 1xy)
d) (1/2) x V(ox? + 4 xy)

3. The materials which have the same elastic properties in all directions are called _ ( )
a) Isotropic  b) Brittle ¢) Homogenous d) Hard
4. As the elastic limit reaches, tensile strain ( )
a) Increases more rapidly b) Decreases more rapidly
c) Increases in proportion to the stress d) Decreases in proportion to the stress
5. What the number that measures an object’s resistance to being deformed elastically when stress is
applied to it? ( )

a) Elastic modulus b) Plastic modulus c) Poisson’s ratio d) Stress modulus
6. Find the strain of a brass rod of length 100mm which is subjected to a tensile load of 50kN when

the extension of rod is equal to 0.1mm? ( )
a) 0.01 b) 0.001 c) 0.05 d) 0.005
7. The law which states that within elastic limits strain produced is proportional to the stress
producing it is known as ( )
a) Bernoulli’s law b)) Hooke’s law c) Stress law d) Poisson’s law
8. At the state of pure shear, normal stress value will ( )
a) maximum b) equal to shear C) zero d) None
9. What is Hooke’s law for the 1-D system? ( )

a) The relation between normal stress and the corresponding strain
b) The relation between shear stress and the corresponding strain
c) The relation between lateral strain and the corresponding stress
d) None of the mentioned
10. The slope of the stress-strain curve in the elastic deformation region is ( )
a) Elastic modulus b) Plastic modulus c¢) Poisson’s ratio d) None of the mentioned




£y “’*os 58
X e
233 et

o8
L

GOKARAJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Civil Engineering

| M.Tech. | Semester MID |1 EXAMINATION March 2022

ADVANCED SOLID MECHANICS (GR20D5002)

Time:75 Minutes Date of Examination: 14-03-2022 (AN) Max. Marks : 15 Marks
Answer all questions 3x5=15Marks
Question Blooms | Course
No. Levels* | Outcome
Develop the expression of bending moment for pure bending of
1 . BL3 COo3
beam with near sketch
OR
Describe in detail
2 a). Strain rosette BL1 Ccos3
b). Stress at a point in Polar coordinate system
3 Develop a torsion equation for prismatic shafts by using Saint BL3 coa
Venants semi inverse method with neat sketch.
OR
Derive the saint venants solution to the problem of Torsion in
4 straight bars and apply this solution to a bar with circular cross BL6 Co4
section.
Classify the different theories of failure and write yield criterion
5 BL4 CO5
for each.
OR
Explain briefly about
a. Factor of safety in design
b. vyield Criteria
6 c. Strain Hardening BL2 CO5
d. Nominal and True Stress and Strain
e. Resilience and toughness
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GOKARAJU RANGARAJU
INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Civil Engineering

I M.Tech. | Semester MID Il EXAMINATION March 2022
ADVANCED SOLID MECHANICS (GR20D5002)

Time: 15 Minutes Date of Examination: 14-03-2022 (AN) Max. Marks : 5 Marks
Answer all questions 10 x 1/2 = 5 Marks
Name: Roll No.

1. Factor of safety is
e) Tensile stress / Permissible stress
f) Compressive stress / Ultimate stress
g) Ultimate stress / Permissible stress
h) Ultimate stress / Shear stress
2. A brittle material has
e) No elastic zone c¢) No plastic zone
f) Large plastic zone d) None of these
3. The materials which have the same elastic properties in all directions_
a) Isotropic  b) Brittle ¢) Homogenous d) Hard
4. Torsional rigidity of a shaft is defined as
a) G/J b) GJ c)TJ d) TA
5. When a shaft is subjected to a twisting moment, every cross-section of the shaft
will be under
a) Tensile stress b) Compressive stress
c) Shear stress d) None of the above
6. The polar moment of inertia of a solid circular shaft of diameter (d) is
a) nd? /16 b) nd® /32 c) nd* /32 d) nd* /64
7. The relationship between the true strain and engineering strain is given as( )
a) e=¢ b) e=In(e) ¢) e=In(e+1) d) e=In(1/(1+e))
8. At the state of pure shear, normal stress value will
a) maximum b) equal to shear C) zero d) None
9. Assumptions of Plastic theory
a) Material is isotropic
b) There is no Bauschinger effect
c¢) Material is incompressible in the plastic range
d) All of the above
10. . The relationship between Young’s modulus (E), Bulk modulus (K) and
Poisson’s ratio () is given by
a) E=2K(1-2u)b) E=3K(1-21) c) E=2K(1-2p) d) E=2K(1-3p)
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M.Tech StructuralEngg. | yr-1 Sem- GR20 2021-22
ADVANCED SOLID MECHANICSGR20D5002 (MID-1)

S.No Roll No Name of Student Maximum Marks (20 M)

ATKAPURAM PRASHANTH 19
1 21241D2001

BANDI SRI RAM GOPAL 19
2 21241D2002

CHALLA MADHAVI 15
3 21241D2003

PAMMI DIVYA 14
4 21241D2004

DUMMA UMESH KUMAR 16
5 21241D2005

K LATHASREE 14
6 21241D2006

MARIYALA VAISHNAVI 20
7 21241D2007

MAVOORI PRANAV 15
8 21241D2008

MITTAPALLI NAGA ASHWINI 18
9 21241D2009

RAVULA VENKATA SURAJ REDD 12
10 21241D2010

REPATI MOHAN BABU 16
11 21241D2011

ANDHYA CHERUKU 19
12 21241D2012

SHAIK FEROZ 15
13 21241D2013

K SAl CHANDRA 19
14 21241D2014

THOTA HARSHAVARDHAN 16
15 21241D2015

ARIKUPPALA LALITHA 17
16 21241D2016

AMBA RAMA GNANENDRA SAI 16
17 21241D2017

SAlI YENUMALA DEVESH GOUD 13
18 21241D2018

RASHANTH KUMAR 11
19 21241D2019

BAVANDLAPELLI THARUN TEJA 12
20 21241D2020

GNITISH KUMAR 14
21 21241D2021
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M.Tech Structural Engg. | yr-1 Sem- GR20 2021-22
ADVANCED SOLID MECHANICS GR20D5002 (MID-I1)

S.No Roll No Name of Student Maximum Marks (20 M)

ATKAPURAM PRASHANTH 17
1 21241D2001

BANDI SRI RAM GOPAL 18
2 21241D2002

CHALLA MADHAVI 14
3 21241D2003

PAMMI DIVYA 17
4 21241D2004

DUMMA UMESH KUMAR 19
5 21241D2005

K LATHASREE 19
6 21241D2006

MARIYALA VAISHNAVI 19
7 21241D2007

MAVOORI PRANAV 15
8 21241D2008

MITTAPALLI NAGA ASHWINI 18
9 21241D2009

RAVULA VENKATA SURAJ REDD 14
10 21241D2010

REPATI MOHAN BABU 15
11 21241D2011

ANDHYA CHERUKU 17
12 21241D2012

SHAIK FEROZ 13
13 21241D2013

K SAl CHANDRA 19
14 21241D2014

THOTA HARSHAVARDHAN 14
15 21241D2015

ARIKUPPALA LALITHA 17
16 21241D2016

AMBA RAMA GNANENDRA SAI 15
17 21241D2017

SAlI YENUMALA DEVESH GOUD 15
18 21241D2018

RASHANTH KUMAR AB
19 21241D2019

BAVANDLAPELLI THARUN TEJA 10
20 21241D2020

GNITISH KUMAR 13
21 21241D2021
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COURSE COMPLETION STATUS

Academic Year :2021-22

Semester o

Name of the Program: M.Tech Structural Engineering  Year: | Section: A

Course/Subject: Advanced Solid Mechanics Course Code: GR20D5002

Name of the Faculty: Mr. K. Veera Babu Dept.: Civil Engineering

Designation: Assistant Professor

Actual Date of Completion & Remarks, if any

Objectives Outcomes
Units Remarks Achieved Achieved
Unit | 55 192021 . .
Unit covered on time
Unit il 57 122021 ) ,
Unit covered on time
Unit 1T 55 01-2022 5 5
Unit covered on time
UnitIV'| 17.02-2022 . .
Unit covered on time
Unit V-1 1 6-03-2022 . .
Unit covered on time
Signature of HOD Signature of faculty

Note: After the completion of each unit mention the number of Objectives & Outcomes Achieved.
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Answer all questions 105 1/2 - 2 Vark.

e Boaicl St Rl v, (2 [1 1 [1[DI[0]o ]2,
e Sfe

¢)  Tensile stress / Permissible slress
f)  Compressive stress / Ultimate stress
/.g‘f Ultimate stress / Permissible stress

h)  Ultimate stress / Shear stress
2. A brittle material has ( A 1K
_#¥  No clastic zone ¢) No plastic zone ’
d)  Large plastic zone d) None of these
3. The materials which have the same elastic propertics in all directions _ ( C& A_—"
a) Isotropic b) Brittle ¢) Homogcnous d) Hard
4 Torsional rigidity of a shaft is defined as ( I
a) G/ b) GJ ) TJ d) T/
5 When a shaft is subjected to a twisting moment, every cross-section of the shaft
( C ) =

will be under

a) Tensile stress b) Compressive stress

¢) Shear stress d) Nonc of the abave -
6. The polar moment ol inertia of a solid circular shaft of diameter (d) is ( C ) ¥

a)y nd’ /16 h) nd* /32 c) nd*/32 d) md* /64
7 ‘I'he relationship between (he true strajn and engineering strain is given as( ) X

a) £=¢ b) e=In(e) ¢) e=Inet 1) d) e=In(1/(1+¢)) S
3 At the state of pure shear, normal stress value will ( . )\

a) maximum h) equal to shear C) zero d) None

(A )

9. Assumptions of Plastic theory
a) Material is isotropic
b) There is no Bauschinger effect

ible in the plastic range

¢y Material 1s mcompie:
4y All of the above o Rl
10, e relationship between Young's modulus (F) R modutus (1) and A
Poicson’s ratio (jr) 1s given by (
- 5 e N 1 ) . .
”, )i\l]~2“’ I)’] >'v|:(l"."l) L)l‘ .l\‘l ") (l)]‘ ?I‘\(]—l“)
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6.

Answer all uestions

) y GOKARAJU RANGARAJL

10x1/2=15Marks

Roll No. hN 2 A D 2 v 0 \
Young's modulus is defined as the ratio of (e S
a) Volumetric stress and volumetyj ic strain v
b) Lateral stress and lateral strain
¢) Longitudinal stress and longitudinal strain
d) Shear stress to shear strain
When a body is subjected to a direct tensile stress (ox) in one plane accompa a simple shear
stress (TXy), the minimum normal stress is T .
a) (0x/2) + (1/2) * V(ox* + 4 txy) -
b) (6%/2) - (1/2) * V(ox® + 4 Txy)
¢) (ow/2)+(1/2) % V(ox? - 4 XY)
d) (1/2) x V(ox2 + 4 txy)
The materials which have the same elastic properties in all directions are called ____ -
a) Isotropic ~ b) Brittle c) Homogenous d) Hard
As the elastic limit reaches, tensile strain ( a ’
a) Increases more rapidly b) Decreases more rapidly
¢) Increases in proportion to the stress d) Decreases in proportion to the stress
What the number that measures an object’s resistance to being deformed elastically when stre is
applied to it? (4 O
a) Elastic modulus b) Plastic modulus ¢) Poisson’s ratio d) Stress modulus
Find the strain of a brass rod of length 100mm which is subjected to a tensile load of SOKN when the
extension of rod is equal to 0.1mm? , (b
2)0.01 b) 0.001 ©) 0.05 d) 0.005
The law which states that w ithin elastic limits strain produced is proportional to the stress ?Wq:rv_:z
. ( “
foknonn s l\\\wv\mﬂ%ﬂn s law ¢) Stress law d) Poisson’s law
“pure shear, normal stress value will ( C o
b) equal ©© shear ¢) zero d) None
*s Jaw for the 1-D system? (o)
~ S amalstress and the corresponding strain
a) The fion hetween ! ,i stress and the corresponding strain
N) The relation herween shear S rain ond the commesponding stress
v Ie on
() -

. the 1 ‘m.
e in the elastic def; o::‘:_cS regionis

dnlus - ©) Puisson’s itio d) None of the mentioned
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