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2. SYLLABUS B.TECH

UNIT -1

SIMPLE STRESSES AND STRAINS: Elasticity and plasticity — Types of stresses and strains —
Hooke’s law — stress — strain diagram for mild steel — Working stress — Factor of safety — Lateral strain,
Poisson’s ratio and volumetric strain — Elastic modulii and the relationship between them — Bars of
varying section — composite bars — Temperature stresses. Elastic constants.

STRAIN ENERGY: Resilience — Gradual, sudden, impact and shock loadings — simple applications.

UNIT - 11

SHEAR FORCE AND BENDING MOMENT: Definition of beam — Types of beams — Concept of shear
force and bending moment ~ S.F and B.M diagrams for cantilever, simply supported and overhanging
beams subjected to point loads, uniformly distributed load, uniformly varying loads and combination of
these loads

— Point of contraflexure — Relation between S.F., B.M and rate of loading at a section of a beam,

UNIT - III
FLEXURAL STRESSES: Theory of simple bending — Assumptions — Derivation of bending equation: M/I

= {f/y = E/R - Neutral axis — Determination of bending stresses — Section modulus of rectangular and
circular sections (Solid and Hollow), I,T, Angle and Channel sections — Design of simple beam sections.
SHEAR STRESSES: Derivation of formula — Shear stress distribution across various beam sections
like rectangular, circular, triangular, I, T angle sections.

UNIT - IV

PRINCIPAL STRESSES AND STRAINS: Introduction — Stresses on an inclined section of a bar under
axial loading — compound stresses — Normal and tangential stresses on an inclined plane for biaxial
stresses

— Two perpendicular normal stresses accompanied by a state of simple shear — Mohr’s circle of stresses
— Principal stresses and strains — Analytical and graphical solutions.

THEORIES OF FAILURE: Introduction — Various theories of failure - Maximum Principal Stress
Theory, Maximum Principal Strain Theory, Strain Energy and Shear Strain Energy Theory (Von Mises
Theory).




UNIT -V

DEFLECTION OF BEAMS : Bending into a circular arc — slope, deflection and radius of curvature —
Differential equation for the elastic line of a beam — Double integration and Macaulay’s methods —
Determination of slope and deflection for cantilever and simply supported beams subjected to point
loads, U.D.L, Uniformly varying load-Mohr’s theorems — Moment area method — application to simple
cases including overhanging beams.

CONJUGATE BEAM METHOD: Introduction — Concept of conjugate beam method, Difference
between a real beam and a conjugate beam, Deflections of determinate beams with constant and different
moments of inertia.

Textbooks:

1. Mechanics of Materials by B. C. Punmia, A. K. Jain and A. K. Jain, Laxmi Publications (P) Ltd, New
Delhi.

2. Strength of Materials — A Practical Approach Vol.l by D. S. Prakash Rao, Universities Press,
Hyderabad, India. '

3. Mechanics of materials by F. Beer, E. R. Johnston and J. Dewolf (Indian Edition — SI units), Tata
McGraw Hill Publishing Co. Ltd., New Delhi

Reference Books:

. Mechanics of Materials (SI edition) by J.M. Gere and S. Timoshenko, CL Engineering, India
. Engineering Mechanics of Solids by E. G. Popov, Pearson Education, New Delhi, India

. Strength of Materials by R. K. Bansal, Laxmi Publications (P) ltd., New Delhi, India.

. Strength of Materials by S.S.Bhavikatti, Vikas Publishing House Pvt. Ltd.

. Strength of Materials by R.K Rajput, S.Chand & Company Ltd.

. Strength of Materials by R. S. Khurmi, S. Chand publication New Delhi, India.
Fundamentals of Solid Mechanics by M.L.Gambhir, PHI Learning Pvt. Ltd

Strength of Materials by R.Subramanian, Oxford University Press.
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2. SYLILABUS B.E

UNIT-I
Simple Stresses and Strains: Definitions of stresses and strains, Hooke's Law, Modulus of Elasticity, Stress

- Strain curve for ductile materials, Elastic constants, compound bars and temperature stresses.
Strain Energy: Strain energy and resilience in statically determinate bars subjected to
gradually applied, suddenly applied, impact and shock loads.

UNIT-II
Compound Stresses: Stresses on oblique planes, principal stresses and planes. Mohr's circle
of stress. Theories of Failure based on maximum principal stress, maximum principal strain,
maximum shear stress, maximum strain energy and maximum shear strain energy
Application to pressure vessels: Thin cylinders subjected to internal fluid pressure,
volumetric change. Thick Cylinders: Lame's equations, stresses under internal and external
fluid pressures, Compound cylinders, Shrink fit pressure.

UNIT-IH
Shear Force and Bending Moment: Different types of beams and loads, shear force and
bending moment diagrams for cantilever, and simply supported beams with and without over
hangs subjected to different kinds of loads viz., point loads, uniformly distributed loads,
uniformly varying loads and couples.

Bending Stresses in Beams: Assumptions in theory of simple bending, Derivation of flexure
equation, Moment of resistance, calculation of stresses in statically determinate beams for
different loads and different types of structural sections.

UNIT-IV
Shear Stress in Beams: Derivation of equation of shear stresses, distribution across
rectangular, circular, T and | section.
Direct and Bending Stresses: Direct loading, Eccentric loading, limit of eccentricity, Core of
sections, rectangular and circular, solid and hollow sections

UNIT-V
Torsion: Theory of pure torsion in solid and hollow circular shafts, shear stress, angle of twist,
strength and stiffness of shafts, Transmission of Power. Combined torsion and bending with
and without end thrust. Determination of principal stresses and maximum shear stress.

Equivalent bending moment and equivalent twisting moment.
Springs: Close and open coiled helical springs under axial load and axial twist, Carriage springs.

Suggested Readings:
1. D.S. Prakash Rao, Strength of Materials- A Practical Approach, Universities Press, 1999.




2,
" R. Subramanian, Strength of Materials, Oxford University Press, New Delhi 2005.
4.

R.K. Rajput, A Textbook of Strength of Materials, S. Chand Publications,2007.

S. S. Bhavikatti, Strength of materials, Vikas Publishing House,2002.
Ferdinand P Beer, Johnston and De Wolf., Méchanics of Materials, Tata McGraw-Hill, 2004.




3. INSTITUTIONAL VISION AND MISSION

Vision:

To impart quality technical education with strong ethics, producing technically

sound engineers capable of serving the society and the nation in a responsible manner.

Mission of Institute

Mi1:

M2:

Ma3:

M4.

To provide adequate knowledge encompassing sound technical concepts and soft skills

thereby inculcating sound ethics.

To provide a conductive environment to nurture creativity in teaching- learning process.

To identify and provide opportunities for deserving students of all communities.

To strive and contribute to the needs of the society and the nation by applying advanced

engineering and technical concepts.




4. DEPARTMENT VISION AND MISSION

VISION:

To develop technically strong civil engineers having ethics and human values by providing
quality education, enabling them to be self strong in facing any challenges that may arise during

their service in particular to the society and in general to the nation.

MISSION:

Ma1: To provide conceptionally strong technical knowledge relating to all fields of civil

engineering braced with professional ethics.

M2: To adopt the latest developments in civil engineering to provide conductive environment for

better teaching learning process.

Ma3: To provide adequate soft skills and make the students industry ready to grab the
opportunities in this field.

M4: To encourage students to participate in various technical events at research institutes,
institutes of higher learning so that they develop the capabilities to serve the nation

effectively.




5. Program Outcomes (C. E. D)

1. ENGINEERING KNOWLEDGE: To apply the knowledge of various fields
such as Science, Mathematics & Engineering, and to provide specific solutions
for engineering problems.

2. PROBLEM ANALYSIS: An ability to design a system and to solve basic
engineering problems, which are required for all Engineering fields.

3. DESIGN & DEVELOPMENT OF SOLUTIONS: To provide solutions for
engineering problems the design basic system and components to meet the
requirements of public safety & environmental concerns.

4. CONDUCT INVESTIGATIONS OF COMPLEX PROBLEMS: To apply
the basic knowledge of engineering to design & conduct experiments to solve
the complex engineering problems.

5. MODERN TOOL USAGE: To apply the modern engineering tools in the field
of engineering to solve basic and complex engineering problems.

6. THE ENGINEER & SOCIETY: To understand the responsibility related to
professional engineering practices.

7. ENVIRONMENT & SUSTAINABILITY: To provide the impact of
engineering solutions in global & environmental contexts.

8. ETHICS: To know the social responsibilities and apply ethical principles and
commitment in practice.

9. INDIVIUAL & TEAM WORK: To function effectively as an individual and
also as a member of a diverse team.

10. COMMUNICATION: To communicate effectively in various complex
engineering activities and give an innovative idea for any presentation or
documentation activities.

11. PROJECT MANAGEMENT & FINANCE: An ability to initiate the
interdisciplinary projects in various engineering fields and demonstrate
knowledge and understanding of the engineering and management principles.

12. LIFE LONG LEARNING: To have preparation and ability to engage in
independent and life-long learning in context of technological revolution.



Program Specific Outcomes (PSO):

PSO1: To plan the building and perform analysis, design, estimation and execute all

kinds of civil Engineering Projects.

PSOz2: To adopt new innovative technology and use modern techniques, so as to execute

the project within the stipulated time.

6.Course Objectives

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

CO1:  Relate mechanical properties of a material with its behaviour under
various load types and classify the types of material according to the
modes of failure and stress-strain curves.

CO2: Apply the concepts of mechanics to find the stresses at a point in a
material of a structural member and Create diagrams for shear force,
bending moment, stress distribution, mohr's circle, elastic curve.

CO3: Analyze a loaded structural member for deflections and failure
strength.

CO4: Evaluate the stresses & strains in materials and deflections in beam
members.

Course Outcomes

CO1: Students will be able Calculate the stress and strain developed in any structural member
due to applied external load and can Differentiate the type of beams, and the various

loading and support condition upon them

CO2: Students will be able to Apply the formulae for beams under different loading condition.
Draw shear force diagram and bending moment diagram for different type of beams.

CO3: Students will be able Derive the pure bending equation, and on its basis
explain the existence of normal stresses and shear stresses in the different
layers of the beam and Explain the importance of and evaluate the section
modulus for various beam cross-sections.



CO4: Students will be able to Calculate the normal and tangential stresses on an inclined
section of a bar under uniaxial, biaxial, pure shear and plain stress conditions and
can Evaluate the principal stress and principal strain at a point of a stressed member
and draw the Mohr’s circle of stresses.

7. CO - PO Mapping

CO-PO MAPPING
PO1 PO2 PO3 PO4 | PO5 | PO6 PO7 PO8 PO9 | PO10 | PO11 | PO12
Colsliens 2 2 1 =l 2 1 : 1 : 1 2
COZEN B 1 2 1l = 1 : 2 2 1 1 1
cos | 3 Lo Vg lls o vt | 1] 2 2 2
corll S a1 ff 2 < 2% 1 2§ 1 2 1 2
AVG 3 15 0.25 | 1.25 - 15 0.5 1.25 | 1.25 1.25 15 2.25

CO-PSO MAPPING

PSO1 PSO2
col 3 2
co2 3 2
Cco3 2 2
Cco4 2 1
AVG 2.5 1.75




Faculty Sign IQAC Member Sign H.0.D Principal

8. Briefnotes on the Importance of the Course

Civil Engineers are required to learn the fundamentals of design, analysis, and proportioning
of reinforced concrete members and structures. Learn design concepts and modes of failure.
Methods for analysis and design of these elements under flexure, shear, and axial loads will be
examined. Learn how to make design decisions considering realistic constraints such as safety,
economy and serviceability. Learn how to use the latest technology in solving structural analysis
and design problems. To impart adequate knowledge on how to analyze and design reinforced
concrete members and connection.

To understand the mechanical properties of structural concrete. To understand the behaviour
of reinforced concrete elements under normal force, shear, moment and torsion. Concept of ultimate
design of reinforced concrete beams, floor systems and columns are to understood. To develop an
understanding of and appreciation for basic concepts in the behavior and design of reinforced
concrete systems and elements. To help the student develop an intuitive feeling about structural and
material wise behavior and design of reinforced concrete systems and elements.

9. Prerequisites :

Engineering Mechanics



10.Class Timetables

10.1 Class Timetables 18-19

Branch | Civil II-A DEPARTMENT OF CIVIL ENGINEERING
9:30 TO 10:20 TO 11:10 TO 12:00 TO 1:30 TO 2:20TO 3:10 TO
Days 10:20 11:10 12:00 12:50 12:50 TO 1:30 2:20 3:10 4:00
MON BMCP M M-4 SUR
TUE SUR GS LAB/CAD LAB c M-4 sM
WED BMCP SM 8 GS LAB/CAD LAB
THUR FM SUR/SM LAB % FM M-4
FRI FM SUR/SM LAB % SUR FM
SAT SM-1 FM-1
Civil II-
Branch | B DEPARTMENT OF CIVIL ENGINEERING
Days 9:30 TO 10:20 10:20 TO 11:10 11:10 TO 12:00 ’ 12:00 TO 12:50 | 12:50 TO 1:30 1:30 TO 2:20 l 2:20 TO 3:10 | 3:10 TO 4:00
MON M-4 BMCP SM
TUE FM BMCP = SUR/SM LAB
WED M-4 SUR/SM LAB e M-4 FM
THUR | SUR CAD/GS LAB 2 SM SUR
FRI SUR FM = CAD/GS LAB
SAT SM-1 FM-1
Civil II-
Branch | C DEPARTMENT OF CIVIL ENGINEERING
9:30 TO 10:20 TO 11:10 TO 12:00 TO 1:30 TO 2:20 TO 3:10 TO
Days 10:20 11:10 12:00 12:50 12:50 TO 1:30 2:20 3:10 4:00
MON FM SUR SUR/SM LAB
TUE SM | SUR/SM LAB c M-4 FM
WED FM BMCP g SM M-4
THUR BMCP M-4 % CAD/GS LAB
FRI SUR SM = CAD/GS LAB
SAT SM-1 FM-1




10.2 Class Timetables 19-20

DEPARTMENT OF CIVIL ENGINEERING

| wef:15-7-2019

Civil G-BLOCK (st fir), LH-
Branch | II-A 13
i 9:30 TO 10:20 TO 11:10 TO 12:00 TO | 12:50 TO 1:40 TO 2:30 TO 3:20 TO
Days 10:20 11:10 12:00 12:50 1:40 2:30 3:20 4:10
MON SUR FM SUR/EG LAB
TUE SUR SM-I o SM/EG LAB
WED EG P&S %5 E SUR/SM LAB
THUR SM-I P&S = = cl
FRI FM EG LIBRARY [ SPORT
DEPARTMENT OF CIVIL ENGINEERING | wef:15-7-2019
G-BLOCK (1st fIr) , LH-
Branch Civil II-B . 14
9:30 TO 10:20 TO 11:10 TO 12:00 TO | 12:50 TO | 1:40 TO 2:30 TO 3:20TO
Days 10:20 11:10 12:00 12:50 1:40 2:30 3:20 4:10
MON FM P&S SM P&S
TUE | EG | SUR/EG LAB == C.I
WED FM SM Z & SUR | P&S
THUR SUR EG =B SUR/SM LAB
FRI | EG | SM/EG LAB LIBRARY | SPORT

DEPARTMENT OF CIVIL ENGINEERING

| wef:15-7-2019

G-BLOCK (1st fIr) , LH-

Branch Civil II-C i 14
9:30 TO 10:20 TO 11:10 TO 12:00 TO | 12:50 TO 1:40 TO 2:30 TO 3:120TO

DayS 10:20 11:10 12:00 12:50 1:40 2:30 3:20 4:10
MON FM P&S SM/EG LAB

TUE | EG | SUR/SM LAB C = SUR/EG LAB
WED FM SM Z8 SUR P&S
THUR SUR EG z = SM P&S

FRI | EG | Cl LIBRARY | SPORT




10.3 Class Timetables 20-21

TIME TABLE FOR B.E II YEAR I SEMESTER 2020 - 2021 (ONLINE MODE)

DEPARTMENT OF CIVIL ENGINEERING

Branch _ Civil 11-A
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 2:30 TO 3:20TO

Days 10:20 11:10 12:00 12:50 1:40 1:40 TO 2:30 3:20 4:10

MON P EG = EM SUR & GEO

TUE SUR & GEO SM Z EM EG

WED SM OCE o BE ES&E
THUR OCE ES&E E BE BE

FRI | SM ST P > TUTORIALS

GEO =

TIME TABLE FOR B.E 11 YEAR I SEMESTER 2020 - 2021 (ONLINE MODE)

DEPARTMENT OF CIVIL ENGINEERING

Branch Civil I1-B
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 2:30 TO 3:20TO
Days 10:20 11:10 12:00 12:50 1:40 1:40 TO 2:30 3:20 4:10
MON SUR & GEO EG ~ | OCE SM
TUE SM EG S | OCE IP
a
WED EM OCE = |SUR& BE
=~ | GEO
% [SUR&
=1
THUR EM IP & | GEo ES&E
FRI ES&E BE ~ TUTORIALS

TIME TABLE FOR B.E I1 YEAR I SEMESTER 2020 - 2021 (ONLINE MODE)

DEPARTMENT OF CIVIL ENGINEERING

Branch Civil II-C
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 2:30TO | 3:20 TO

Days 10:20 11:10 12:00 12:50 1:40 1:40 TO 2:30 3:20 4:10

MON EG SM = 1P EM

TUE OCE ES&E % BE SM

WED OCE SM SIS ¢ = P SUR & GEO

GEO =
THUR ES&E BE E BE EG
FRI P SUR & GEO ~ TUTORIALS




11. Individual Time tables

11.1 Individual Time tables (18-19) : Subject : Il YR SOM-1-BTECH

Branch glv“ ! DEPARTMENT OF CIVIL ENGINEERING
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 1:30 TO 2:20TO | 3:10TO
Days 10:20 11:10 12:00 12:50 1:30 2:20 3:10 4:00
MON SM
TUE = SM
WED SM 8
THUR g
FRI 2
SAT
STRENGTH OF MATERIALS - I:MR. YOUSUF
Civil
Branch | II-B DEPARTMENT OF CIVIL ENGINEERING
9:30 TO 10:20TO 11:10 TO 12:00 TO 12:50 TO 1:30 TO 2:20 TO 3:10TO
Days 10:20 11:10 12:00 12:50 1:30 2:20 3:10 4:00
MON SM
TUE E
WED e
THUR % SM
FRI %
SAT
STRENGTH OF MATERIALS - :MR.MUZAMMIL
Civil
Branch | II-C DEPARTMENT OF CIVIL ENGINEERING
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 1:30 TO 2:20TO | 3:10 TO
Days 10:20 11:10 12:00 12:50 1:30 2:20 3:10 4:00
MON
TUE SM 2
WED 2 SM
THUR %
FRI SM =

SAT




STRENGTH OF MATERIALS - I:MR.FIRASTH ALI
11.2 Individual Time tables (19-20) : Subject : II YR SOM-1-BTECH

DEPARTMENT OF CIVIL ENGINEERING ‘ wef:15-7-2019

Civil G-BLOCK (1st flr) , LH-
Branch | II-A 13
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 1:40 TO 2:30 TO 3:20TO
Days 10:20 11:10 12:00 12:50 1:40 2:30 3:20 4:10
MON
- = ®
TUE SM-1 - g
WED 2
S &
THUR SM-I s
FRI

STRENGTH OF MATERIALS - I:Mr.JAVID

DEPARTMENT OF CIVIL ENGINEERING

| wef:15-7-2019

G-BLOCK (1st fir) , LH-
Branch Civil I1-B I 14
9:30 TO 10:20 TO 11:10 TO 12:00 TO 12:50 TO 1:40 TO 2:30 TO 3:20 TO
DayS 10:20 11:10 12:00 12:50 1:40) 2:30 3:20 4:10
MON SM
(ol =~
I | ] SE
A >
THUR = R
FRI |

STRENGTH OF MATERIALS - I:Mr.YOUSUF

DEPARTMENT OF CIVIL ENGINEERING

| wef:15-7-2019

G-BLOCK (1st flr) , LH-
Branch Civil II-C ) 14
9:30TO | 10:20TO | 11:10TO | 12:00TO | 12:50 TO [ 1:40TO | 2:30TO | 3:20TO
Days 10:20 11:10 12:00 12:50 | 1:40 2:30 3:20 4:10
MON
- W
¥ED | 3 =
by a @
THUR = A SM
FRI B

STRENGTH OF MATERIALS - I:Mr.NOOR MOHAMMED




11.2 Individual Time tables (20-21) : Subject : I YR SM-BE

TIME TABLE FOR B.E 11 YEAR I SEMESTER 2020 - 2021 (ONLINE MODE)

DEPARTMENT OF CIVIL ENGINEERING

Branch Civil II-A
9:30TO | 10:20TO | 11:10TO | 12:00TO | 12:50 TO 1:40 TO 2:30TO | 3:20 TO

Days 10:20 11:10 12:00 12:50 1:40 2:30 3:20 4:10

MON

T — = 5E

a »
THUR ==l
FRI

SM: MR. YOUSUF

TIME TABLE FOR B.E II YEAR I SEMESTER 2020 - 2021 (ONLINE MODE)

DEPARTMENT OF CIVIL ENGINEERING

Branch Civil II-B
9:30TO | 1020TO | 11:10TO | 12:00TO | 1250 TO | 1:40TO | 2:30TO | 3:20 TO
Days 10:20 11:10 12:00 12:50 | 1:40 2:30 3:20 4:10
MON SM
TUE il
SM g 5
WED 2
a >
THUR T A
FRI
SM: MR. SHAZEB

TIME TABLE FOR B.E I1 YEAR I SEMESTER 2020 - 2021 (ONLINE MODE)

DEPARTMENT OF CIVIL ENGINEERING

Branch Civil 1I-C
9:30TO | 10:20TO | 11:10TO | 12:00TO | 12:50 TO 1:40 TO 2:30TO | 3:20TO

Days 10:20 11:10 12:00 12:50 | 1:40 2:30 3:20 4:10

MON SM

iE X =

ol
THUR = A
FRI

SM: MR. FIRASATH




12. Instructional Learning Outcomes

S. No.

Topics to be covered

Course Learning Outcomes

1-2

UNIT -1
Elasticity and plasticity — Types of

stresses and strains — Hooke’s law

Understand the concept of elasticity
and plasticity, concept of stress and

strain, concept of Hooke’s law

3.4

Stress — strain diagram for mild steel —

Working stress — Factor of safety

Explain Relation between stress and

strain for mild steel. Understand

working stress and factor of safety.

5-6

Bars of varying section

Understand the concept of bars for
varying section.

7-8

Composite bars — Temperature stresses

Understand the concept of composite
bars and temperature stresses.

Lateral strain, Poisson’s ratio and
volumetric strain — Elastic modulii and
the relationship between them

Explain lateral strain, Poisson’s ratio,
volumetric strain, elastic modulii and

relation between them

11-12

Elastic constants.

Explain Bulk modulus, longitudinal
strain, lateral strain and relation

between them

13-14

Strain Energy, Resilience — Gradual,
sudden, impact and shock loadings —

simple applications.

Explain resilience, proof resilience,
modulus of resilience. Derive strain

energy for various loadings and simple

15-16

UNIT - 11

Definition of beam — Types of beams —
Concept of shear force and bending

moment

Define beam, types of beams. Explain
the concept of shear force and bending

moment

17-19

S.F and B.M diagrams for cantilever,
subjected to point loads, uniformly
distributed load, uniformly varying loads
and combination of these loads — Point of

contra flexure

Derive and evaluate the shear-force
and bending moment for cantilever
beam for various types of loading and

solved problems

20-22

S.F and B.M diagrams simply supported
subjected to point loads, uniformly

distributed load, uniformly varying loads

and combination of these loads — Point of

Derive and evaluate the shear-force
and bending moment for simply
supported beam for various types of




contra flexure —

loading and solved problems

S.F and B.M diagrams for overhanging
beams subjected to point loads, uniformly

Derive and evaluate the shear-force

and bending moment for overhanging

23-25 distributed load, uniformly varying loads . .
. ) beam for various types of loading and
and combination of these loads — Point of
. solved problems
contra flexure
Relation between S.F., B.M and rate of IRl rel.atlon Sy
26 ) . force and bending moment and rate of
loading at a section of a beam. ] )
loading at a section for beams
UNIT -11I
FLEXURAL STRESSES: Theory of Explain the concept of simple bending
27-28  [simple bending — Assumptions — with assumptions and derive the
Derivation of bending equation: M/ =f/y | bending equation
=E/R
99-30 Neutral axis — Determination of bending Define neutral axis and determine the
stresses bending stresses for various conditions
Section modulus of rectangular and Derive the section modulus for
31-32 circular sections (Solid and Hollow), I, T, rectangular, circular, I, T sections and
Angle and Channel sections solved problems
33-34 Design of simple beam sections. g CINETpIOblcmS foRGES ERIOHSIREE
beams
SHEAR STRESSES: Derivation of Derive the formula for she.ar s‘tres.s and
o evaluate the shear stress distribution
formula — Shear stress distribution across ] . .
35-38 . . ) across various beam sections like
various beam sections like rectangular, ) .
. . ] rectangular, circular, triangular, I, T
circular, triangular, I, T angle sections. .
angle sections.
UNIT-IV Define principal stresses and strains.
Explain the stresses on a inclined
PRINCIPAL STRESSES AND| _ ,
39 . section of a bar under axial loading and
STRAINS: Introduction — Stresses on an : ) ; q
in the concept of compo
inclined section of a bar under axial Feiomr ki 4 vl
. stresses
loading — compound stresses
Normal and tangential stresses on an .
= o Evaluate Normal and tangential
inclined plane for biaxial stresses — Two = o
stresses on an inclined plane for biaxial
perpendicular normal stresses
40-42 stresses and evaluate stresses for two

accompanied by a state of simple shear -
Mohr’s circle of stresses, Principal

stresses

perpendicular normal stresses

accompanied by a state of simple shear

Explain the concept of Mohr’s circle




Principal Strains — Analytical and

of stresses and derive the principal

42-45
graphical solutions. stresses and strains using analytical and
graphical method.
THEORIES OF FAILURE: Introduction
. ) . . Explain Maximum Principal Stress
46-47 — Various theories of failure - Maximum . Lo
2 N Theory and evaluate failure criteria
Principal Stress Theory
Maximum Principal Strain Theory, Strain Explain Maximum Principal Strain
. Theory, Strain Energy and Shear Strain
48-49 Energy and Shear Strain Energy Theory .
. Energy Theory (Von Mises Theory)
(Von Mises Theory). . o
and evaluate failure criteria
UNIT-V '
Derive relation between slope,
DEEPECIONORBEANESAHending deflection and radius of curvature and
50-52 into a circular arc — slope, deflection and derive the differential equation for the
radius of curvature — Differential elastic line of 2 beam
equation for the elastic line of a beam
Double integration and Macaulay’s Determine slope and deflection for
methods — Determination of slope and cantilever and simply supported beams
53-56 | deflection for cantilever and simply subjected to point loads, U.D.L,
supported beams subjected to point loads, | Uniformly varying load using Double
U.D.L, Uniformly varying load integration and Macaulay’s methods
Mohr’s theorems — Moment area method | Explain mohr’s theorem and moment
57-58 | —application to simple cases including arca method and apply it to simple
overhanging beams. beams.
Conjugate Beam Method: Introduction — Expiain conjugate beam method and
Concept of conjugate beam method. . .
59-62 differentiate between real beam and a

Difference between a real beam and a

conjugate beam.

conjugate beam.




13. Lecture schedule with methodology being used/adopted

Lesson plan
Teaching
S. | Period . aids used
No. No. Topic PPT/ Remarks
OHP/ BB
UNIT-1
Elasticity and plasticity — Types of stresses and
1 2 : 5 BB
strains — Hooke’s law
stress — strain diagram for mild steel — Working
2 2 BB
stress — Factor of safety
3 2 Bars of varying section BB
4 ) Composite bars — Temperature stresses. Elastic BB
constants.
5 2 Lateral strain, Poisson’s ratio and volumetric strain BB
— Elastic modulii and the relationship between them
6 2 Elastic Constants BB
Strain Energy, Resilience-Gradual, sudden, impact
7 2 ) ) i~ BB
and shock loadings - simple applications
UNIT -2
8 2 Definition of beam — Types of beams — Concept of BB

shear force and bending moment

S.F and B.M diagrams for cantilever, subjected to point loads,
9 2 uniformly distributed load, uniformly varying loads and BB
combination of these loads — Point of contra flexure

S.F and B.M diagrams simply supported subjected to point loads,
10 2 uniformly distributed load, uniformly varying loads and BB
combination of these loads — Point of contra flexure

S.F and B.M diagrams for overhanging beams subjected to point
11 2 loads, uniformly distributed load, uniformly varying loads and BB
combination of these loads — Point of contra flexure




UNIT -3

12

FLEXURAL STRESSES: Theory of simple bending
— Assumptions —Derivation of bending equation:
M/ = fly=E/R

BB

13

Neutral axis — Determination of bending stresses

BB

14

Section modulus of rectangular and circular sections
(Solid and Hollow), I, T, Angle and Channel sections

BB

15

Design of simple beam sections

BB

16

SHEAR STRESSES: Derivation of formula — Shear
stress distribution across various beam sections like
rectangular,circular, triangular, I, T angle sections.

BB

UNIT -4

17

Principal stresses and Strains: Introduction = Stresses on an
inclined section of a bar under axial loading — compound
stresses

BB

18

Normal and tangential stresses on an inclined plane for biaxial
stresses — Two.perpendicular normal stresses accompanied by a
state of simple shear - Mohr’s circle of stresses, Principal stresses

BB

19

Principal Strains — Analytical and graphical
solutions

BB

20

THEORIES OF FAILURE: Introduction — Various
theories of failure - Maximum Principal Stress
Theory

BB

21

Maximum Principal Strain Theory, Strain Energy
and Shear Strain Energy Theory(Von Mises
Theory).

BB

UNIT -5

22

DEFLECTION OF BEAMS: Bending into a circular arc — slope,
deflection and radius of curvature — Differential equation for the
elastic line of a beam

BB

23

Double integration and Macaulay’s methods — Determination of
slope and deflection for cantilever and simply supported beams
subjected to point loads, U.D.L, Uniformly varying load

BB

26

Mohr’s theorems — Moment area method —
application to simple cases including overhanging
beams.

BB




24

2

Conjugate Beam Method: Introduction — Concept of
conjugate beam method Difference between a real
beam and a conjugate beam.

BB




14. Lesson schedule

Nawab Shah Alam Khan College of Engineering &
Technology

Depa 1j;m§ ntof Civil Engineering
Lesson Plan & Schedule

14.1 Lesson Plan & Schedule: 18-19

Year&Sem&Sec :llyear Sem-I,Sec-A Sub :SOM-1

Faculty Name: MOHD YOUSUF AHMED

S. i Total No.of
No. Dite iliopig Periods
UNIT-1
1 09-07-18 E1a§t1c1ty and pl,ast1c1ty — Types of stresses and 2
strains — Hooke’s law
) 10-07-18 & | stress — strain diagram for mild steel — Working 3
11-07-18 stress — Factor of safety
3 16-07-18 Bars of varying section 2
4 17-07-18 & Composite bars — Temperature stresses. Elastic 3
18-07-18 constants.
5 23-07-18 Lateral strain, Poisson’s ratio and volumetric strain 2

— Elastic modulii and the relationship between them




6 24-07-18 Elastic Constants
Strain Energy, Resilience-Gradual, sudden, impact
7 25-07-18 ; . N
and shock loadings - simple applications
UNIT - 2
3 30-07-18 & Definition of beam — Types of beams — Concept of
31-07-18 shear force and bending moment
01-08-18 & S.F and B.M diagrams for cantilever, subjected to point loads,
9 uniformly distributed load, uniformly varying loads and
08-08-18 combination of these loads — Point of contra flexure
13-08-18 & S.F and B.M diagrams simply supported subjected to point loads,
10 uniformly distributed load, uniformly varying loads and
14-08-18 combination of these loads — Point of contra flexure
S.F and B.M diagrams for overhanging beams subjected to point
11 20-08-18 loads, uniformly distributed load, uniformly varying loads and
combination of these loads — Point of contra flexure
UNIT-3
21-08-18 & | FLEXURAL STRESSES: Theory of simple bending
12 57.08-18 — Assumptions —Derivation of bending equation:
M/ =f/y=E/R
28-08-18 &
13 - o .
29-08-18 Neutral axis — Determination of bending stresses
14 10-09-18 Section modulus of rectangular and circular sections
(Solid and Hollow), I, T, Angle and Channel sections
15 11-09-18 Design of simple beam sections
SHEAR STRESSES: Derivation of formula — Shear
16 12-09-18 stress distribution across various beam sections like
rectangular,circular, triangular, [, T angle sections.
UNIT -4
Principal stresses and Strains: Introduction — Stresses on an
17 17-09-18 & inclined section of a bar under axial loading — compound
18-09-18 stresses
Normal and tangential stresses on an inclined plane for biaxial
18 19-09-18 stresses — Two perpendicular normal stresses accompanied by a

state of simple shear - Mohr’s circle of stresses, Principal stresses




19 24-09-18 & Principal Strains — Analytical and graphical 3
25-09-18 solutions
THEORIES OF FAILURE: Introduction — Various
20 26-09-18 theories of failure - Maximum Principal Stress 2
Theory
Maximum Principal Strain Theory, Strain Energy :
21 1-10-18 and Shear Strain Energy Theory(Von Mises 2
Theory).
UNIT -5
DEFLECTION OF BEAMS: Bending into a circular arc — slope,
22 3-10-18 deflection and radius of curvature ~ Differential equation for the 2
elastic line of a beam
Double integration and Macaulay’s methods — Determination of
23 08-10-18 slope and deflection for cantilever and simply supported beams 2
subjected to point loads, U.D.L, Uniformly varying load
Mohr’s theorems — Moment area method —
26 09-10-18 application to simple cases including overhanging 1
beams.
Conjugate Beam Method: Introduction — Concept of
24 10-10-18 conjugate beam method Difference between a real 2
beam and a conjugate beam.
Year&Sem&Sec :llyear Sem-I,Sec-B Sub :SOM-1
Faculty Name: MUJJU MUZAMMIL
S. . Total No.of
No. Date fopic Periods
UNIT-1
1 09-07-18 Ela§t1c1ty and pl,astlclty — Types of stresses and 3
strains — Hooke’s law
) 12-07-18 stress — strain diagram for mild steel — Working 2
stress — Factor of safety
3 16-07-18 Bars of varying section 15




Composite bars — Temperature stresses. Elastic

4 16-07-18 1.5
constants.
5 19-07-18 Lateral strain, Poisson’s ratio and volumetric strain 2
— Elastic modulii and the relationship between them
6 23-07-18 Elastic Constants 1.5
7 23-07-18 Strain Energy, Resﬂwn_ce-Gradua}, sqdden, impact 15
and shock loadings - simple applications
UNIT -2
3 26-07-18 Definition of beam - Types of beams — Concept of 2
shear force and bending moment
S.F and B.M diagrams for cantilever, subjected to point loads,
9 30-07-18 uniformly distributed load, uniformly varying loads and 3
combination of these loads — Point of contra flexure
S.F and B.M diagrams simply supported subjected to point loads,
10 02-08-18 uniformly distributed load, uniformly varying loads and 2
combination of these loads — Point of contra flexure
S.F and B.M diagrams for overhanging beams subjected to point
11 06-08-18 loads, uniformly distributed load, uniformly varying loads and 3
combination of these loads — Point of contra flexure
UNIT -3
FLEXURAL STRESSES: Theory of simple bending
12 09-08-18 — Assumptions —Derivation of bending equation: 2
M/I=1{/y=E/R
13 13-08-18 Neutral axis — Determination of bending stresses 3
14 16-08-18 Section modulus of rectangular and circular sections 2
(Solid and Hollow), I,T, Angle and Channel sections
15 23-08-18 Design of simple beam sections 2
SHEAR STRESSES: Derivation of formula — Shear
16 27-08-18 stress distribution across various beam sections like 3

rectangular,circular, triangular, I, T angle sections.

UNIT - 4




17 30-08-18

Principal stresses and Strains: Introduction — Stresses on an
inclined section of a bar under axial loading — compound
stresses

18 10-09-18

Normal and tangential stresses on an inclined plane for biaxial
stresses — Two perpendicular normal stresses accompanied by a
state of simple shear - Mohr’s circle of stresses, Principal stresses

19 17-09-18

Principal Strains — Analytical and graphical
solutions

20 20-09-18

THEORIES OF FAILURE: Introduction — Various
theories of failure - Maximum Principal Stress
Theory

21 24-09-18

Maximum Principal Strain Theory, Strain Energy
and Shear Strain Energy Theory(Von Mises
Theory).

UNIT- 5

22 27-09-18

DEFLECTION OF BEAMS: Bending into a circular arc — slope,
deflection and radius of curvature — Differential equation for the
elastic line of a beam

23 01-10-18

Double integration and Macaulay’s methods ~ Determination of
slope and deflection for cantilever and simply supported beams
subjected to point loads, U.D.L, Uniformly varying load

26 04-10-18

Mohr’s theorems — Moment area method —
application to simple cases including overhanging
beams.

24 08-10-18

Conjugate Beam Method: Introduction — Concept of
conjugate beam method Difference between a real
beam and a conjugate beam.

Year&Sem&Sec :llyear Sem-1,Sec-C Sub :SOM-1

Faculty Name: MOHD FIRASATH ALI




S. Date Topic Total No.of
No. P Periods
UNIT-1
1 10-07-18 Elas_t1c1ty and pl,astlclty — Types of stresses and 1
strains — Hooke’s law
2 11-07-18 stress — strain diagram for mild steel — Working 2
stress — Factor of safety
3 13-07-18 Bars of varying section 2
4 17-07-18 & Composite bars — Temperature stresses. Elastic 3
18-07-18 constants.
5 20-07-18 Lateral strain, Poisson’s ratio and volumetric strain 2
— Elastic modulii and the relationship between them
6 24-07-18 Elastic Constants 1
Strain Energy, Resilience-Gradual, sudden, impact
7 25-07-18 . ) o 2
and shock loadings - simple applications
UNIT - 2
8 31-07-18 Definition of beam B Types of beams — Concept of 1
shear force and bending moment
S.F and B.M diagrams for cantilever, subjected to point loads,
9 01-08-18 uniformly distributed load, uniformly varying loads and 2
combination of these loads — Point of contra flexure
S.F and B.M diagrams simply supported subjected to point loads,
10 03-08-18 uniformly distributed load, uniformly varying loads and 2
combination of these loads — Point of contra flexure
07-08-18 & S.F and B.M diagrams for overhanging beams subjected to point
11 loads, uniformly distributed load, uniformly varying loads and 3
08-08-18 combination of these loads — Point of contra flexure
UNIT-3
FLEXURAL STRESSES: Theory of simple bending
12 10-08-18 — Assumptions —Derivation of bending equation: 2

M/I = fiy= E/R




13 14-08-18 Neutral axis — Determination of bending stresses
14 21-08-18 Section modulus of rectangular and circular sections
(Solid and Hollow), I, T, Angle and Channel sections
15 28-08-18 Design of simple beam sections
SHEAR STRESSES: Derivation of formula — Shear
16 29-08-18 stress distribution across various beam sections like
rectangular,circular, triangular, I, T angle sections.
UNIT -4
Principal stresses and Strains: Introduction ~ Stresses on an
17 31-08-18 inclined section of a bar under axial loading — compound
stresses
Normal and tangential stresses on an inclined plane for biaxial
18 07-09-18 stresses — Two perpendicular normal stresses accompanied by a
state of simple shear - Mohr’s circle of stresses, Principal stresses
19 11-09-18 Prmc'lpal Strains — Analytical and graphical
solutions
THEORIES OF FAILURE: Introduction — Various
20 12-09-18 theories of failure - Maximum Principal Stress
Theory
Maximum Principal Strain Theory, Strain Energy
21 14-09-18 and Shear Strain Energy Theory(Von Mises
Theory).
UNIT -5
18-09-18 & DEFLECTION OF BEAMS: Bending into a circular arc — slope,
22 deflection and radius of curvature — Differential equation for the
19-09-18 elastic line of a beam
25-09-18 & Double integration and Macaulay’s methods — Determination of
23 slope and deflection for cantilever and simply supported beams
26-09-18 subjected to point loads, U.D.L, Uniformly varying load
Mohr’s theorems — Moment area method —
24 28-09-18 application to simple cases including overhanging
beams.
Conjugate Beam Method: Introduction — Concept of
03-10-18 & ; .
25 05-10-18 conjugate beam method Difference between a real

beam and a conjugate beam.




14.2 Lesson Plan & Schedule: 19-20

Year & Sem&Sec : llyear Sem-|,Sec-A  Sub :SOM-1

Faculty Name: SHAIK MOHD JAVID

S. A Total No.of
No. Date digpic Periods
UNIT-1
1 16-07-19 Elas_tlclty and pl,astlclty — Types of stresses and 2
strains — Hooke’s law
) 18-07-19 stress — strain diagram for mild steel — Working 2
stress — Factor of safety
3 23-07-19 Bars of varying section 2
4 25-07-19 Composite bars — Temperature stresses. Elastic 2
‘constants.
5 30-07-19 Lateral strain, Poisson’s ratio and volumetric strain 2
— Elastic modulii and the relationship between them
6 01-08-19 Elastic Constants 2
Strain Energy, Resilience-Gradual, sudden, impact
7 06-08-19 . . o 2
and shock loadings - simple applications
UNIT - 2
3 08-08-19 Definition of beam o Types of beams — Concept of 2
shear force and bending moment
S.F and B.M diagrams for cantilever, subjected to point loads,
9 13-08-19 uniformly distributed load, uniformly varying loads and 2
combination of these loads — Point of contra flexure
S.F and B.M diagrams simply supported subjected to point loads,
10 20-08-19 uniformly distributed load, uniformly varying loads and 2
combination of these loads — Point of contra flexure




S.F and B.M diagrams for overhanging beams subjected to point

11 22-08-19 loads, uniformly distributed load, uniformly varying loads and
combination of these loads — Point of contra flexure
UNIT-3
FLEXURAL STRESSES: Theory of simple bending
12 27-08-19 — Assumptions —Derivation of bending equation:
M/I = fly= E/R
13 29-08-19 Neutral axis — Determination of bending stresses
14 03-09-19 & Section modulus of rectangular and circular sections
05-09-19 (Solid and Hollow), I,T, Angle and Channel sections
15 17-09-19 Design of simple beam sections
SHEAR STRESSES: Derivation of formula — Shear
16 19-09-19 stress distribution across various beam sections like
rectangular,circular, triangular, [, T angle sections.
UNIT - 4
Principal stresses and Strains: Introduction — Stresses on an
inclined section of a bar under axial loading — compound
17 24-09-19 PO .
Normal and tangential stresses on an inclined plane for biaxial
18 26-09-19 stresses — Two perpendicular normal stresses accompanied by a
state of simple shear - Mohr’s circle of stresses, Principal stresses
19 01-10-19 Prmc-lpal Strains — Analytical and graphical
solutions
THEORIES OF FAILURE: Introduction — Various
20 03-10-19 theories of failure - Maximum Principal Stress
Theory
Maximum Principal Strain Theory, Strain Energy
21 22-10-19 and Shear Strain Energy Theory(Von Mises
Theory).
UNIT-5
24-10-19 & DEFLECTION OF BEAMS: Bending into a circular arc — slope,
22 deflection and radius of curvature — Differential equation for the
29-10-19 elastic line of a beam
31-10-19 & Double integration and Macaulay’s methods — Determination of
23 05-11-19 slope and deflection for cantilever and simply supported beams

subjected to point loads, U.D.L, Uniformly varying load




Mohr’s theorems — Moment area method —

26 07-11-19 application to simple cases including overhanging 2
beams.
14-11-19 & Conjugate Beam Method: Introduction — Concept of
24 conjugate beam method Difference between a real 2
19-11-19 .
beam and a conjugate beam.
Year&Sem&Sec : llyear Sem-I,Sec-B  Sub :SOM-1
Faculty Name: MOHD YOUSUF AHMED
S. 7 Total No.of
No. . fopIe Periods
UNIT-1
1 15-07-19 Elas_t1c1ty and pl’astlclty — Types of stresses and )
strains — Hooke’s law
) 17-07-19 stress — strain diagram for mild steel — Working )

stress — Factor of safety




3 22-07-19 Bars of varying section
4 24-07-19 Composite bars — Temperature stresses. Elastic
constants.
5 31-07-19 Lateral strain, Poisson’s ratio and volumetric strain
— Elastic modulii and the relationship between them
6 05-08-19 Elastic Constants
Strain Energy, Resilience-Gradual, sudden, impact
7 07-08-19 . . S
and shock loadings - simple applications
UNIT -2
Definition of beam — Types of beams — Concept of
8 14-08-19 .
shear force and bending moment
S.F and B.M diagrams for cantilever, subjected to point loads,
9 19-08-19 uniformly distributed load, uniformly varying loads and
combination of these loads — Point of contra flexure
S.F and B.M diagrams simply supported subjected to point loads,
10 21-08-19 uniformly distributed load, uniformly varying loads and
combination of these loads — Point of contra flexure
S.F and B.M diagrams for overhanging beams subjected to point
11 26-08-19 loads, uniformly distributed load, uniformly varying loads and
combination of these loads — Point of contra flexure
UNIT -3
FLEXURAL STRESSES: Theory of simple bending
12 04-09-19 — Assumptions —Derivation of bending equation:
M/I = fly=E/R
13 09-09-19 Neutral axis — Determination of bending stresses
14 16-09-19 Section modulus of rectangular and circular sections
(Solid and Hollow), I,T, Angle and Channel sections
15 16-09-19 Design of simple beam sections
SHEAR STRESSES: Derivation of formula — Shear
16 18-09-19 stress distribution across various beam sections like

rectangular,circular, triangular, I, T angle sections.




UNIT - 4

Principal stresses and Strains: Introduction — Stresses on an
inclined section of a bar under axial loading — compound

17 23-09-19 stresses
: Normal and tangential stresses on an inclined plane for biaxial
18 25-09-19 stresses — Two perpendicular normal stresses accompanied by a
state of simple shear - Mohr’s circle of stresses, Principal stresses
19 30-09-19 Prmc_lpal Strains — Analytical and graphical
solutions
THEORIES OF FAILURE: Introduction — Various
20 21-10-19 theories of failure - Maximum Principal Stress
Theory
Maximum Principal Strain Theory, Strain Energy
21 23-10-19 and Shear Strain Energy Theory(Von Mises
Theory).
UNIT -5
28-10-19 & DEFLECTION OF BEAMS: Bending into a circular arc — slope,
22 deflection and radius of curvature — Differential equation for the
30-10-19 elastic line of a beam
Double integration and Macaulay’s methods — Determination of
23 04-11-19 slope and deflection for cantilever and simply supported beams
subjected to point loads, U.D.L, Uniformly varying load
Mohr’s theorems — Moment area method —
26 06-11-19 application to simple cases including overhanging
beams.
Conjugate Beam Method: Introduction — Concept of
13-11-19 & ; ;
24 18-11-19 conjugate beam method Difference between a real

beam and a conjugate beam.




Year&Sem&Sec :llyear Sem-,Sec-C ~ Sub :SOM-1

Faculty Name: NOOR MOHAMMED

combination of these loads — Point of contra flexure

S. . Total No.of
No. Sats ‘fapic Periods
UNIT-1

1 17-07-19 Elagthlty and pl,astlclty — Types of stresses and 2
strains — Hooke’s law

2 18-07-19 stress — strain diagram for mild steel — Working 2
stress — Factor of safety

3 24-07-19 Bars of varying section 2

4 25-07-19 Composite bars — Temperature stresses. Elastic 2

constants.:

5 31-07-19 Lateral strain, Poisson’s ratio and volumetric strain 2
— Elastic modulii and the relationship between them

6 07-08-19 Elastic Constants 2
Strain Energy, Resilience-Gradual, sudden, impact )
and shock loadings - simple applications

8 08-08-19 UNIT - 2

9 14-08-19 Definition of beam - Types of beams — Concept of 2
shear force and bending moment
S.F and B.M diagrams for cantilever, subjected to point loads,

10 21-08-19 uniformly distributed load, uniformly varying loads and 2
combination of these loads — Point of contra flexure
S.F and B.M diagrams simply supported subjected to point loads,

11 22-08-19 uniformly distributed load, uniformly varying loads and 2




S.F and B.M diagrams for overhanging beams subjected to point
loads, uniformly distributed load, uniformly varying loads and
combination of these loads — Point of contra flexure

UNIT - 3

FLEXURAL STRESSES: Theory of simple bending

12 28-08-19 — Assumptions —Derivation of bending equation:
M/ = f/y=E/R
13 29-08-19 Neutral axis — Determination of bending stresses
14 04-09-19 Section modulus of rectangular and circular sections
(Solid and Hollow), I,T, Angle and Channel sections
15 05-09-19 Design of simple beam sections
SHEAR STRESSES: Derivation of formula — Shear
16 11-09-19 stress distribution across various beam sections like
rectangular,circular, triangular, I, T angle sections.
UNIT -4
Principal stresses and Strains: Introduction — Stresses on an
inclined section of a bar under axial loading — compound
17 18-09-19 stresses
Normal and tangential stresses on an inclined plane for biaxial
18 19-09-19 stresses — Two perpendicular normal stresses accompanied by a
state of simple shear - Mohr’s circle of stresses, Principal stresses
19 25-09-19 Prmc_lpal Strains — Analytical and graphical
solutions
THEORIES OF FAILURE: Introduction — Various
20 26-10-19 theories of failure - Maximum Principal Stress
Theory
Maximum Principal Strain Theory, Strain Energy
21 03-10-19 and Shear Strain Energy Theory(Von Mises
Theory).
UNIT -5
23-10-19 & DEFLECTION OF BEAMS: Bending into a circular arc — slope,
22 deflection and radius of curvature — Differential equation for the
24-10-19 elastic line of a beam
30-10-19 & Double integration and Macaulay’s methods — Determination of
23 31-10-19 slope and deflection for cantilever and simply supported beams

subjected to point loads, U.D.L, Uniformly varying load




Mohr’s theorems —~ Moment area method —

26 r e e application to simple cases including overhanging 2
07-11-19
beams.
13-11-19 & Conjugate Beam Method: Introduction — Concept of
24 conjugate beam method Difference between a real 4
1-11-19 .
beam and a conjugate beam.
14.3 Lesson Plan & Schedule: 20-21
Faculty Name: MOHD YOUSUF AHMED
Year & Sem&Sec : llyear Sem-1,Sec-A  Sub :SM
S. : Total No.of
No. s opic Periods
UNIT-1
1 01-09-20 Definitions of stresses and strains, Hooke's Law, 2
p 02-09-20 & | Modulus of Elasticity, Stress - Strain curve for 4
08-09-20 ductile materials
Elastic constants, compound bars and temperature
3 09-09-20 stresses. 2
4 15-09-20 & | Strain Energy: Strain energy and resilience in 4
16-09-20 statically determinate bars
5 22-09-20 Determinate b?rs subjected to gradually applied, 2
suddenly applied,
Determinate bars subjected to impact and shock
6 23-09-20 loads. 2




UNIT -2

7 29-09-20 & Compound Stresses: Stresses on oblique planes,
30-09-20 principal stresses and planes. Mohr's circle of stress.
06-10-20 & Theories of Failure based on maximum principal
8 06-10-20 stress, maximum principal strain, maximum shear
stress.
maximum strain energy and maximum shear strain
9 07-10-20 energy
Application to pressure vessels: Thin cylinders
13-10-20 & ; . . ;
10 subjected to internal fluid pressure, volumetric
14-10-20
change.
Thick Cylinders: Lame's equations, stresses under
1 20-10-20 & internal and external fluid pressures, Compound
21-10-20 cylinders, Shrink fit pressure.
UNIT -3
12 27-10-20 & Shear Force and Bending Moment: Different types
03-11-20 of beams and loads
Shear force and bending moment diagrams for
13 10-11-20 cantilever, and simply supported beams with and
without over hangs.
Shear force and bending moment diagrams for over
hangs subjected to different kinds of loads viz.,
14 11-11-20 . . - ]
point loads, uniformly distributed loads, uniformly
varying loads and couples.
15 17-11-20 & Bending Stresses in Beams: Assumptions in theory
18-11-20 of simple bending, Derivation of flexure equation
24-11-20 & Moment of resistance, calculation of stresses in
16 55.11-20 statically determinate beams for different loads and
different types of structural sections.
UNIT-4
17 01-12-20 & Shear Stress in Beams: Derivation of equation
02-12-20 of shear stresses,
18 08-12-20 & | Shear Stress in Beams: Distribution across
09-12-20 rectangular Section
i 15-12-20& | Shear Stress in Beams:
1
16-12-20 Distribution across, circular, T and I section.




20 22-12-20 & Direct and Bending Stresses: Direct loading,
23-12-20 Eccentric loading, limit of eccentricity.
’ 29-12-20& | Core of sections, rectangular and circular,
30-12-20 solid and hollow sections.
UNIT-5
Torsion: Theory of pure torsion in solid and
22 05-01-21& | liow circular shafts, shear stress angle of
06-01-21 ) ! ’
twist
strength and stiffness of shafts, Transmission
12-01-21 & . . . .
23 of Power. Combined torsion and bending with
19-01-21 )
and without end thrust.
Determination of principal stresses and
20-01-21 & . < .
24 297-01-21 maximum shear stress. Equivalent bending
moment and equivalent twisting moment.
Springs: Close and open coiled helical springs
02-02-21 & . . . .
25 03-02-21 under axial load and axial twist, Carriage

springs.

Faculty Name: MOHD MUBASHEER SHAZEB




Year&Sem&Sec :llyear Sem-1,Sec-B Sub :SM

S. 5 Total No.of
No. Date ilopic Periods
UNIT-1
1 01-09-20 Definitions of stresses and strains, Hooke's Law, 2
5 07-09-20 Modulus of Elasticity, Stress - Strain curve for 4
ductile materials
5 08-09-20 & Elastic constants, compound bars and temperature "
14-09-20 stresses.
4 15-09-20 & | Strain Energy: Strain energy and resilience in 4
21-09-20 statically determinate bars
5 22-09-20 Determinate b_ars subjected to gradually applied, 2
suddenly applied,
Determinate bars subjected to impact and shock
6 28-09-20 loads. 2
UNIT -2
7 29-09-20 Compound Stresses: Stresses on oblique planes, 4
principal stresses and planes. Mohr's circle of stress.
Theories of Failure based on maximum principal
05-10-20 & . ar . .
8 stress, maximum principal strain, maximum shear 4
06-10-20
stress.
maximum strain energy and maximum shear strain
9 12-10-20 energy 2
Application to pressure vessels: Thin cylinders
13-10-20 & . . ] ;
10 subjected to internal fluid pressure, volumetric 4
19-10-20
change.
Thick Cylinders: Lame's equations, stresses under
1 20-10-20 & | internal and external fluid pressures, Compound 4
26-10-20 cylinders, Shrink fit pressure.

UNIT-3




1 27-10-20 & Shear Force and Bending Moment: Different types
02-11-20 of beams and loads
Shear force and bending moment diagrams for
13 03-11-20 cantilever, and simply supported beams with and
without over hangs.
Shear force and bending moment diagrams for over
14 09-11-20 & hangs subjected to different kinds of loads viz.,
10-11-20 point loads, uniformly distributed loads, uniformly
varying loads and couples.
15 16-11-20 & Bending Stresses in Beams: Assumptions in theory
17-11-20 of simple bending, Derivation of flexure equation
23-11-20 & Moment of resistance, calculation of stresses in
16 statically determinate beams for different loads and
24-11-20 . .
different types of structural sections.
UNIT -4
17 01-12-20 & Shear Stress in Beams: Derivation of equation
07-12-20 of shear stresses,
18 08-12-20 & | Shear Stress in Beams: Distribution across
14-12-20 rectangular Section
Shear Stress in Beams:
15-12-20 & o _ .
19 21-12-20 Distribution across, circular, T and | section.
20 22-12-20 & Direct and Bending Stresses: Direct loading,
28-12-20 Eccentric loading, limit of eccentricity.
)1 29-12-20 & Core of sections, rectangular and circular,
04-01-21 solid and hollow sections.
UNIT-5
Torsion: Theory of pure torsion in solid and
22 | 90L21& 0w circular shafts, shear st le of
11-01-21 o‘ ow circular shafts, shear stress, angle o
twist
strength and stiffness of shafts, Transmission
12-01-21 & . . . .
23 18-01-21 of Power. Combined torsion and bending with
and without end thrust.
25.01-21 & Determination of principal stresses and
24 02-02-21 maximum shear stress. Equivalent bending
moment and equivalent twisting moment.
Springs: Close and open coiled helical springs
08-02-21 & . . . .
25 09-02-21 under axial load and axial twist, Carriage

springs.




Faculty Name: MOHD FIRASATH ALI

Year&Sem&Sec : Ilyear Sem-1,Sec-C  Sub :SM

Date Topic




S. Total No.of
No. Periods
UNIT-1
1 01-09-20 Definitions of stresses and strains, Hooke's Law, 2
2 07-09-20 Mod'ulus of E_last1c1ty, Stress - Strain curve for 2
ductile materials
; 08-09-20 & | Elastic constants, compound bars and temperature p
14-09-20 stresses.
4 15-09-20 & | Strain Energy: Strain energy and resilience in 4
21-09-20 statically determinate bars
5 99-09-20 Determinate bgrs subjected to gradually applied, 2
suddenly applied,
Determinate bars subjected to impact and shock
6 28-09-20 | loads. 2
UNIT -2
7 29-09-20 Compound Stresses: Stresses on oblique planes, 2
principal stresses and planes. Mohr's circle of stress.
Theories of Failure based on maximum principal
05-10-20 & . . . .
8 stress, maximum principal strain, maximum shear 4
06-10-20
stress.
maximum strain energy and maximum shear strain
9 12-10-20 energy 2
Application to pressure vessels: Thin cylinders
13-10-20 & X . . .
10 subjected to internal fluid pressure, volumetric 4
19-10-20
change.
Thick Cylinders: Lame's equations, stresses under
1 20-10-20 & internal and external fluid pressures, Compound 4
26-10-20 cylinders, Shrink fit pressure.
UNIT -3
12 27-10-20 & Shear Force and Bending Moment: Different types 4

02-11-20

of beams and loads




Shear force and bending moment diagrams for

13 03-11-20 cantilever, and simply supported beams with and
without over hangs.
Shear force and bending moment diagrams for over
14 09-11-20 & hangs subjected to different kinds of loads viz.,
10-11-20 point loads, uniformly distributed loads, uniformly
varying loads and.couples.
15 16-11-20 & Bending Stresses in Beams: Assumptions in theory
17-11-20 of simple bending, Derivation of flexure equation
93-11-20 & Moment of resistance, calculation of stresses in
16 statically determinate beams for different loads and
24-11-20 ' .
different types of structural sections.
UNIT -4
17 01-12-20 & Shear Stress in Beams: Derivation of equation
07-12-20 of shear stresses,
18 08-12-20 & | Shear Stress in Beams: Distribution across
14-12-20 rectangular Section
Shear Stress in Beams:
15-12-20 & e . _
15 21-12-20 Distribution across, circular, T and | section.
20 22-12-20 & | Direct and Bending Stresses: Direct loading,
28-12-20 Eccentric loading, limit of eccentricity.
" 29-12-208& | Core of sections, rectangular and circular,
04-01-21 solid and hollow sections.
UNIT -5
Torsion: Theory of pure torsion in solid and
22 | O021& 0w circular shafts, shear st le of
11-01-21 . w circular shafts, shear stress, angle o
twist
strength and stiffness of shafts, Transmission
12-01-21 & . . . .
23 18-01-21 of Power. Combined torsion and bending with
and without end thrust.
Determination of principal stresses and
25-01-21 & . . L
24 02-02-21 maximum shear stress. Equivalent bending
moment and equivalent twisting moment,
Springs: Close and open coiled helical springs
08-02-21 & . . ) .
25 09-02-21 under axial load and axial twist, Carriage

springs.
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Note: This guestlon paper contains two parts A and B.
Part’A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit,

et ’—Encl}questloll games 10.marks andr ayuhave a, by-e.assub questions, -~ ——
LA ) J = i T_,: { ) i (N L7
] X t LY \4.1 1 .o I P:Q\R\'l‘ A L4 i X
(25 Marks)
.;) Distingunish between Tensile stress and Compressive strain, 2]

b) Draw the stress strain diagram for mild steel and identify the significant points.  [3]
£)  Draw the SFD and BMD for a cantilever beam of length L subjected to udl w per unit
- ~length.,
\ )i LD ;__L;sz ‘anythree im in_dnfant points 19__;1 be Kept in mmnufe drawmg %_i]j and Eb
I e Define Neutral Axis andMoment of Resigtance fbr a beanm. m_\
f)  List the assumptions made in the theory of simple bendmg [3]
) List the cases where Mohr's theorem is convenientl z"'
_b) A rectangular bar of cross sectional area 10000mm” is subjected to an axial load ot‘ 25kN
Determine the normal stress on a sechcm which is inclined at 30° with normal cross

section of the bar, < £ Ley & I3}
) it )] [ Define pnnclpai‘mps&es and suﬂ@ ) = D 7 .r"'“"t
i D, “Who&_s‘mml by Mohrg circle pf qugsgg? el W Y ol
PART-B
(50 Marks)
& A reinforced concrete column 500mm x500mm has Four Reinforcement bars of Steel
T e 18 mm injdi cnone ineach, corper. Find the stresses injconcrete.and stq:H‘ -
is—- S 1. ,-vien the column-ls lSl.l ecled t Jad ZMN,J‘ ake E or steeL;JZ lxgp’ mehq;ﬁ
Sk ! for concrete as 1.4x10* !mm f10] ~
OR T

3 A steel rod of 20mm diameter passes centrally through a copper tube of S0mm external
diameter and 40mm internal diameter. The tube is closed at each end by rigid plates of -
negligible thickness. The nuts are tlghtened light on the pmJectmg parts of the rod. If

r as 12x10% per °C andl 18410 %per °CI ~ 101 X

10kN/m over a length of 4m starting from 4m from the left support. Point loads of S0kN

and ‘40kN acts at a distance of 4m and 8m from the left support. Draw the S.F and B.M e
dmgrams for the bcam Also calculate the maximum bendmg moment [10]
o N I W ﬂﬁ Y Y
LAt i )l " y £y ) ( 3 |
.’ ! i H — i ) A
r - X E \\....V‘J X \ \\ ] "-_,5\" SO !‘— '\.._,J\J
s

a

R e perature_of the assembly. is raised by S calculate cs de\re! ...
R gtém d steel. T, E\forswula_p‘q'mpperasiﬂo N/m,andl{_ l ‘;

)
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4. A simply supported beam of length 12m, carries the uniformly distributed load of < }1

1)
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5S¢ A cantilever beam of length 2m carries the point loads 200N, 400N and 700N at .
distances 0.5m, 1.2m and 2m respectively from the fixed end. Draw the SF and BM
diagrams for cantilever beam. [10]

f'"“. (,""'-,\ Ii_\ -~ ‘—\I {,»'--\\ r (-—-\ f"\. r'—*-“ - e
:r——J L J6.0) mjs(g‘e_glalc olefﬁﬂLlJO‘ﬁmm nfl‘gz ess l;l_n)r:i\is bent intd{'&'ﬁi@ arc OQEFRSF _Q
. " 10m. Determine the maximum stress hduced and the bending moment which will be
produce the maximum stress. Take E=2x10° N/mm”.
b) A rectangular beam 100mm wide and 250mm deep is subjected to a maximum shear
force of SOKN. Determine Average shear siress, maximum shear stress and shear stress at
a distance of 25mm above the neutral axis. . [5+5]

T ."I“‘\_ f"-\ y ""“-\"; [ /’0 P i, - """'\ /""'
sl L7 D £ tirpn bca;:séf I-Section s_a\s&zhu% in Fi ré{'f‘he?heem igs}{ ly\;lpport}d-m(a \:
3 £ gpanof Smeters. If the tensile srtrssshrn ¢ o exceed 20-N/nm?, find the safe uniformly—
load which the beam can carry. Find also the maximum compressive stress and draw

bending stress distribution of the section and locate the stresses. [10]

L)

U

d gl — 80 mm ——#
oy 5 - e W = - A - i
D . \ 1"‘\ (r’ \ r—\,’ P _ﬁ'm ) \ ,/" \\. p
| W 3

}"J Y s“"j \ R I\ |

200 mm

W - R s TN S o
By B/ b3 - L0 L

5 O !'J"W i VIR

40 mm
K
j¢e—— 160 mm —n] P
. «
A

8. Derive the deflection equation for a simply supported beam of length L carrying a point $
X,

oq, BP0 Be PO, EQusd
o ! / i 5 { . /
I N\Xg | A shinply supported beam of length 4m Carries & puil}(‘ X of 3N at'w distance of 1F—

from each end. Take E=2x10°N/mm’ and =10° mm® for the beam. Using conjugate
beam method determine (a) Slope at each end and under each load. (b) Deflection under  CO" .
each load and at the center. [10] 2

s i, 10.8) int in m}w\mmﬁ aﬁgna,‘prj‘ncipal ses-are 400N/mm’-and 300N/mm’.—. =
L,-' { \} ﬁi& one isltenkile in nalu{ Q&e nd P‘:?ié wmpmsiwgg‘}vna .Dem;'lﬁe \ ¥
N the following smessasb% a plane inclied at 6 to the! direction of*th larger! stress.—> i
(i) Normal stress. (ii) Shear stress. (iii) Resultant stress. _
b) A reciangular bar of cross sectional area 10000mm” is subjected 1o a tengile load of P. R0
The permissible normal and shear siresses on the oblique plane which isinclined at 60" it
4

are 8N/mm? and 8N/mm?, Determine the safe value of P. [5+5]

OR
[/ 7\ 11 [ Discuss'in detail v ui?rmnmrﬁ“a' s of fajlures. .'; & 10} i E
= '~\_'_)<'= D?\_.}(J {}36— [_J"'OQRIO‘— (¢ / . / P \*-3{, RN !
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B.Tech II Year I Semester Examinations, April/May - 2018

Al A 'l‘RlLNGTH OF MATERI&LS ] N7 Al \
/"——\ ' - —\ 3 (Cotrtmnp 1o CE, CEE) "‘\ /1""" \ N7} Y =
Tlme- 3 Huurs ’ ' Max. Marks: 75 '
Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one fuil quesnon from each unit.

A Egch fu[}questmn c.urrles 10 marks.p Iy P A
;'LL\ —\ 5 3 \ "'- ) f'll'_l" :- 5 FORY s (LN S o (o S ¥ "'\~
A f— \ I LI PART-A gt i L

(25 Marks)
¢ l.a) A circular steel bar of length *L’ cross-sectional area ‘A’ and weight ‘W is fixed at its

upper end and hangs vertically. Find the elongation of the bar under its own weight. [2]
b) A steel bar of diameter 20 mm and gauge length 100 mm is tested in UTM. Find the
change in the diameter of the bar at 100 kN load :r the Poisson’s ratio_is 0.25 and

' n)adulm of elasticity = =2x10° N!m;h‘ f \ rAY El) X | /
IDefine the shear force and bending momen ht a cmss sectiod. /[ \ N 2T\ ;-
d)  Obtain the relation between shear force and rate of loading. [3]

e) A beam has a circular cross-section of diameter 300 mm and subjected to a shear force of
240 kN. Determine the ratio of average shear stress to the maximum shear stress. (2]

f) A simply supported beam has a T-section as shown in Figure 1 and carries uniformly
distributed load. Determine the bend ing stress at the extreme top fibre if the stress at the
cxt;ema. bottom ﬁg:e.r i 125 N/mm% The dcplh of the\\.w.-b of" T-sel.“llqn\ls {50 mm. [3] \

L AT ke

g Distinguish between a real beam and a conjugate beam. 2]
h) A simply supported beam of span 3 m is subjected (o a concentrated load of 50 kN at its

mid-span. Determine the flexural rigidity if the maximum deflection is 20 mm. 3]
i) What is the importance of Mohr’s circle of stress? [2]
A /__.A.-«j,). E:;E[nm maximum prmupnl strain lhcory of failure, A [3] A
o = = _5 | -1 4.__‘] -1 £ £
T NN /N SA PAR-T&-B A VAN d \ B
(50 Marks)
2. A solid steel bar 900 mm long and 75 mm diameter is placed concentrically inside an

aluminjium tube having 80 mm inside diameter and 100 mm outside diameter. The
aluminum tube is 0.25 mm longer than the steel bar. Find the stresses in the steel bar and

N aluminium tube, n"\an axial compressive load of 600 kN is applled to the bar and wh» "
Vo Wil (hmugh r _sn:i cover p\Iatcs attached aﬂt‘baih ends. Esm-:. 200 GPa and Emmmwn 70 (JRﬂ { /\
=\ 5 I L B\ B o s A T e
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OR
3.a) Derive the relation between the modulus of elasticity and bulk modulus.
b A steel rod of length 1.25 m and 22 mm diameter hangs vertically with a collar firmly

A [ attached at the lo S'ELc‘n'd of the roz.‘fin'd' the maxigiymstress inducéd] in'the rod wt:(ah as "
/AN p‘loels of weight ;Y g fall§ on thy collar from a ?Im\hqig]jt of 300-mm. Also fin the.
energy  absorbed and  the  modulus of resilience. Use modulus  of
elasticity = 2x 10° N/mm?®. [5+5]
4. Draw the shear force and bending moment diagrams for a beam supported and loaded as
shown in Figure 2. [10]
xﬁ"'-. .{ ’rgO FIN\ /
W T T o & I

w3
=

£\ et . " A 7 N\
L e L —, OR~ AL i U o S
Draw the shear force and- Bendiné moniem'{diagra"ms for a-beam of span 5°in supported "
and loaded as shown in Figure 3. [10]

S0 kN 25 kN
25 kN/m

Figure 3

6. A beam of I-section has top flange 125 mm x 16 mm, bottom flange 150 mm x 20 mm

and web of thickness 12 mm. The total depth of the beam is 250 mm and simply
C A P supported-over a span of 5.m. The beanv is subjected to uniformly distributed load oS0 .~
G r mlover its cnn‘pc\gp,an n uddit}iﬁn:rgcs.,a concentrated load 60 kN At-its midsspan, Draw’,  —
o8 e bending stre$s distribution across' the depth of the beam crogs-section at a séction "

located 3 m from the left support. [10]
OR

7. A steel beam of depth 250 mm has cross-section as shown in Figure 4. The beam section

is subjected to a shear force of 150 KN. Draw the shear stress distribution across the depth
of the section. Also determine ratio of maximum shear stress o the mgan shear stress. ,
/ﬁl ( = IN( o INC o A= Alg BN S

\ A

A A N A
AG AL AG A

Figure 4
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Determine the maximum deflection and the slopes at the supports of a beam supported
and loaded as shown in Figure 5. [10]

60 kN .
Ir.l‘ kY _a’ \.‘ Xf\ r\'.
im
Using the- conjuga}q beam. method, determine the maximum deflection and-the slope.at -~ A
r’he Q‘«:e cnd ofa beam suppnrted and. Ioaded as shown i ;n Fagure 6. _ I 0]_. 2
futy e W Sk /
10 kN/m
; -
L—I—| 21 -
L~
A A o N i K AT ;A\
MG AT e AL AT A\ /=
The state of stress at a point of a loaded member is shown in Figure 7, using the Mohr’s
circle of stresses, determine the
a) Stresses acting on a plane making an angle 30° with respect to horizontal in clock-wise
direction
b), Magmtudu of the maximum shear stress-and A A
iy \

?)' Mnglulude am:l xha dm‘:utmn of punpipal stresses/ |
E L R

Explain the following theories of failure:

) Maximum principal stress theory and . g pzn y

h,)_‘(on Mises theorx‘ s AN A s [Sﬁl\ F3

/N NaA " LN NLA PN / Mo /
—-00000—

www.FirstRanker.com




16.

QUESTION BANK AND ASSIGNMENT QUESTIONS

Blooms
Course
S No QUESTION taxonomy
Outcomes
level
UNIT -1
SIMPLE STRESSES AND STRAINS, STRAIN ENERGY
Part - A (Short Answer Questions)

1 Distinguish between the terms (a) Elasticity and (b) Plasticity with examples. | Remembering 1

Define the following properties of engineering materials:
2 Remembering 1

(a) Ductility (b) Brittleness (c) Malleability

Define the following properties of engineering materials:
3 Remembering 1

(a) Toughness (b) Hardness (c) Strength
4  [Define Stress at a point in a material, and mention its units. Remembering 1
5  [Distinguish between different types of stress using illustrations Remembering 1
6  |Define Strain in a material and give its units Remembering 1
7  [State Hooke’s law and give its equation Remembering I
8  |Distinguish between different types of strain Remembering 1
9  |Define modulus of elasticity and give its units, Remembering 1
10 |Draw stress-strain diagram for mild steel indicating all critical points Understanding 1
11  |Define longitudinal strain and lateral strain. Remembering 1
12 |Define Poisson’s ratio and its range of values Remembering 1




Define Volumetric strain and bulk modulus

Remembering

14 |Give the relationship between Young’s modulus, Rigidity Modulus and Bulk | Remembering 1
Modulus.
15 |Define rigidity modulus and give its units Remembering 1
16 |What is meant by strain energy? Understanding 1
17 |Distinguish between modulus of resilience and modulus of toughness. Understanding 1
18 |Define resilience and proof resilience. Understanding 1
19 |What is working stress? Understanding 1
20 |Define factor of safety and state why it is used? Understanding 1
Part - B (I.ong Answer Questions)
1 |Explain with illustrations and stress-strain diagrams, the phenomenon of strain- | Understanding 1
hardening.
2 |Explain with illustrations and stress-strain diagrams, the phenomenon of | Understanding 1
necking.
3 |Define and explain the terms: slip and creep. Understanding 1
4 |Explain the off-set method of locating the yield point for a material on its Understanding 1
stress-strain curve,
5 |Explain the concept of fatigue failure. Define endurance limit and fatigue | Understanding 1
limit.
A tensile test was conducted on a mild steel bar. The following data was
obtained from the test:
6 |Diameter of steel bar = 2.5 cm; Gauge length of the bar =24 c¢m; Applying 1,2




Diameter of the bar at rupture = 2.35 cm; Gauge length at rupture = 24.92mm

Determine (a) percentage elongation  (b) percentage decrease in area

A tensile test was conducted on a mild steel bar. The following data was
obtained from the test:

Diameter of steel bar = 3¢cm; Gauge length of the bar = 20cm

Load at elastic limit = 250kN; Extension at load of 150kN = 0.21mm
Maximum load = 380kN; Determine: (a) Young’s modulus (b) Yield

strength (c) Ultimate Strength (d) Strain at the elastic limit

Applying

A steel bar of 25 mm diameter is tested in tension and following is observed:

Limit of Proportionality = 196.32 kN; Load at yield = 218.13 kN, Ultimate

load = 278.20 kN. Compute the stresses in the specimen at various stages. If

the factor of safety is 1.85, determine the permissible stress in the material.

Applying

1,2

A steel bar of 25 mm diameter was tested in tension and following were
observed:

Limit of Proportionality = 196.32 kN; Load at yield = 218.13 kN, Ultimate
load = 278.20 kN. At the proportional limit, the elongation measured over a
gauge length of 100 mm was 0.189 mm. After fracture, the length between the
gauge points was 112.62 mm and the minimum diameter was 23.64.
Determine the Young’s modulus and measures of ductility (percentage

elongation and percentage contraction),

Applying

1,2

10

A 3.5 m long steel column of cross-sectional area 5000 mmz, is subjected to a

load of 1.6 MN. Determine the factor of safety for the column, if the yield

stress of steel is 550 MPa. Determine the allowable load on the column, if the
deformation of the column should not exceed 5.0 mm. Assume Young’s

modulus of steel as 195 GPa.

Applying

1,2

11

A 2.0 m long steel tie bar is subjected to force of 150 KN. Determine its cross-

section so that (i) the stress does not exceed 140 MPa (i) the extension is not

more than 1.2 mm. Assume Young’s modulus of 210 GPa. If steel bars are

Applying

1,2




available in increments of 5 mm from 30 mm diameter onwards, choose the

appropriate diameter for both cases.

Design a steel rod to sustain a load of 80 kN with a safety factor 2.5. What is

12 |the maximum permissible length of the rod, if the allowable deformation is 0.5 Applying 1,2
mm? Assume a yield stress of 230 MPa and Young’s modulus of 195 GPa.
Derive the constitutive relationship between stress  and strain for three

13 Applying 1,2
dimensional stress systems.
A rod whose ends are fixed to rigid supports, is heated so that rise in| Applying

14 |temperature is T® C. Derive the expression for thermal strain and thermal 1,2
stresses set up in the body if a is co-efficient of thermal expansion.
Derive the expression for volumetric strain of a body in terms of its linear Applying

15 1,2
strains in orthogonal directions,
Derive relationships between Young’s modulus, rigidity modulus and bulk

16 Applying 1,2
modulus, including Poisson’s ratio into the relationships.
Determine the Poisson’s ratio and bulk modulus of a material, for which

17 |Young’s modulus is 1.2x10° N/mm? and modulus of rigidity is 4.5x10* N/mm? Applying 1,2
Prove that maximum strain energy stored per unit volume in a body is given by

18 Applying 1,2
If the extension produced in a rod due to impact load is very small in
comparison with the height through which the load falls, prove that stress
induced in the body is given by

19 Applying 1,2
Prove that the stress developed in a body due to load P when it is applied

20 [suddenly is given by Applying 1,2




Part - C (Problem Solving and Critical Thinking Questions)

A tensile test was conducted on a mild steel bar. The following data was
obtained from the test:

Diameter of steel bar =3 cm

Gauge length of the bar =20 cm

Load at elastic limit = 250 kN

Analyze &
Extension at load of 150 kN =0.21 mm 1,2,3
evaluate
Maximum load = 380 kN
Total extension = 60 mm
Diameter of rod at failure = 2.25 cm
Determine: (a) Young’s modulus  (b) stress at elastic limit ~ (c) percentage]
clongation (d) percentage decrease in area
A member ABCD is subjected to point loads P1, P2, P3 and P4 as shown in
figure below. Calculate the force P2 necessary for equilibrium, if P1 = 45kN,
P2 = 450kN and P4 = 130kN. Determine the total elongation of the member,
assuming the modulus of elasticity to be 2.1x10° N/mm?>.
Analyze &
2 e 123
T D evaluate
A e -
Py » 2 P, E Py 2| Pa
62‘5’ mm —> § <+ 1250 mm~ —
o

f¢—— 120 cm ——»f¢— 60m —{¢— 90om —b|

A compound tube consists of a steel tube 140mm internal diameter and 160mm




external diameter and an outer brass tube 160mm internal diameter and

180mm external diameter. The two tubes are of the same length. The Analyze & 123
compound tube carries an axial load of 900kN. Find the stresses and the load evaluate
carried by each tube and the amount it shortens. Length of each tube is
140mm. Take E for steel as 2x10° N/mm? and for brass as 1x10° N/mm?>.
A steel rod of 3cm diameter and 5m long is connected to two grips and the rod
is maintained at a temperature of 95°C. Determine the stress and pull exerted Analyze &
when the temperature falls to 30°C, if (i) the ends do not yield, and (ii) the evaluate 1,2,3
ends yield by 0.12cm. Take E = 2x10° MN/m? and o = 12x10°%/°C.
Determine the value of Young’s modulus and Poisson’s ratio of a metallic bar
of length 25cm, breadth 3cm and depth 2cm when the bar is subjected to an Analyze & -
axial compressive load of 240kN. The decrease in length is given as 0.05cm evaluate
and increase in breadth is 0.002cm.
A metallic block 250mm x 80mm x 30mm is subjected to a tensile force of
20kN, 30kN and 15kN along x, y and z directions respectively. Determine the Analyze &
change in volume of the block. Take E= 2x10° N/mm? and Poisson’s ratio = evaluate 1,2,3
0.30.
Determine the Poisson’s ratio and bulk modulus of a material, for which | Analyze &
Young’s modulus is 1.2x10° N/mm? and modulus of rigidity is 4.5x10* N/mm? evaluate 1,2,3
A bar of 30mm in diameter was subjected to tensile load of 54kN and the
Analyze &
measured extension on 300mm gauge length was 0.112mm and change in 1,2,3
evaluate
diameter was 0.0036mm. Calculate the Poisson’s ratio and three Modulii.
A bar of uniform cross-section ‘A’ and length ‘L’ hangs vertically, subjected
to its own weight. Prove that the strain energy stored within the bar is given by | Analyze &
1,2,3
evaluate

A vertical round steel rod 1.82m long is securely held at its upper end. A

weight can slide freely on the rod and its fal] is arrested by a stop provided at




the lower end of the rod. When the weight falls from a height of 30mm above

10 |the stop, the maximum stress reached in the rod is estimated to be 157N/mm®. Analyze & 1,2,3
evaluate
Determine the stress if the load has been applied gradually and also the
maximum stress if the load had fallen from a height of 47.5mm. Take E =
2.1x10° N/mm?,
A bar of length / has its diameter increasing from d at one end to D at the
Analyze &
11  |other. Determine the deformation of the member subjected to a tensile force of 1,2,3
evaluate
P.
b A prismatic bar of length 1 and unit weight w is suspended freely from its end. Analyze & e
Determine the elongation of the member under gravity., evaluate
A concrete column is reinforced with steel bars comprising 6 percent of the
. gross area of the column section. What is the fraction of the compressive load Analyze & o1
sustained by steel bars, if the ratio of Young’s modulii of steel and concrete is cvaluate
12.5?
A steel rod of uniform square cross-section with side 22.0 mm and length
500.00 mm is rigidly held between its end by fixed supports. Assuming o =
14 |125x%x10° per K and E = 150.0 GPa, determine the force and the stress in the Analyze & 1,2,3
evaluate
rod when it is subjected to (i) rise in temperature of 85 K and (ii) fall in
temperature of 65 K?
A steel rod of tapered square cross-section with larger side 40 mm and smaller
side 20 mm and length 650 mm is rigidly held between its end by fixed
15 |supports. Assuming o =12.5 x 10 per K and E = 150.0 GPa, determine the Analyze & 1,2,3
cvaluate
force in the rod when it is subjected to (i) rise in temperature of 85 K and (ii)
fall in temperature of 65 K?
A steel rod of tapered circular cross-section with larger end diameter 65 mm
and smaller end diameter 33 mm and length 810 mm is rigidly held between its
16  |end by fixed supports. Assuming o= 12.5x 10 per K and E = 150.0 GPa, Analyze & 1,2,3




determine the force in the rod when it is subjected to (i) rise in temperature of

85 K and (ii) fall in temperature of 65 K?

evaluate

A compound bar comprises of a 12.5 mm diameter aluminum rod and a copper

tube of inner diameter 14.5 mm and outer diameter 25 mm. If the Young’d

modulli of aluminum and copper are 80 GPa and 120 GPa, respectively, then Analyze &
17 1,2,3
determine the stress in the assembly when subjected to (i) a temperature rise of evaluate
95 K, and (ii) a temperature fall of 35 K. Take o =14.6 x 107 per K for
aluminum and o = 16.8 x 10 per K for copper.
Determine-theresilience-and-toughness-modulit-of mild-steeHE=200-GPay
5 with a yield stress of 250 MPa and fracture strain of 28.5 percent. Neglect Analyze & o
strain hardening effects. From these data determine the impact resistance of a evaluate
bar of 12 mm diameter and 500 mm length.
A mass of 250 kg falls through a height of 300 mm on a concrete column of
Analyze &
19 [230 x 500 mm section. Determine the maximum stress and deformation in the 1,2,3
evaluate
4.5m long column, if the Young’s modulus of concrete is 20 GPa.
Compute the strain energy in a steel bar (E = 200 GPa) of length 2.7 m and 22
Analyze &
20 |mm diameter under a load of 50 kN. What is the resilience modulus of the bar, 1,2,3
evaluate
if the yield stress is 240 MPa?
UNIT - I
SHEAR FORCE AND BENDING MOMENT
Part — A (Short Answer Questions)
1 |What are the different types of beams? Remembering 2
2 |Differentiate between a simply supported beam and a cantilever. Remembering 2




3 Differentiate between a fixed beam and a cantilever, Remembering 2

4 |Show by proper diagram, positive and negative shear forces at a section ofa | Remembering 2
beam.
Draw shear force diagrams for a cantilever of length L carrying a point load W, .

5 Applying 2,4
at the free end.
Draw shear force diagrams for a cantilever of length L carrying a point load W )

6 Applying 2,4
at the mid-span.
Draw shear force diagram for a cantilever of length L carrying a uniformly .

7 Applying 2,4
distributed load of w per unit length over its entire span.
Draw shear force diagrams for a simply supported beam of length L carrying a )

8 Applying 2,4
point load W at its mid-span.
Draw shear force diagram for a simply supported beam of length L carrying a '

9 Applying 2,4
uniformly distributed load of w per unit length over its entire span.

10 |Explain what information we obtain from shear force diagram and bending Understanding 24
moment diagram.
Draw bending moment diagrams for a cantilever of length L carrying a point )

11 Applying 2,4
load W at the free end.
Draw bending moment diagram for a cantilever of length L carrying a point .

12 Applying 2,4
load W at the mid-span.
Draw bending moment diagram for a cantilever of length L carrying a ]

13 Applying 2,4
uniformly distributed load of w per unit length over its entire span.
Draw bending moment diagram for a simply supported beam of length L o

14 Applying 2,4
carrying a point load W at its mid-span.
Draw bending moment diagram for a simply supported beam of length L )

15 Applying 2,4
carrying a uniformly distributed load of w per unit length over its entire span.
Draw bending moment diagram for a cantilever beam of length L with a .

16 Applying 2,4

positive moment M applied at its free end.




Draw bending moment diagram for a simply supported beam of length L with

17 Applying 2,4
an anti-clockwise moment M applied at the mid-span.

18 |Give the mathematical relationship between rate of loading, shear force and Remembering 2,4
bending moment at a section in a beam,

19 |What do you mean by point of contraflexure? Understanding 2,4 ‘




20

How many points of contraflexure you will have for simply supported beam

overhanging at one end. Explain with a neat sketch.

Understanding

24

Part - B (Long Answer Questions)

Derive the relation between rate of loading, shear force and bending moment
for a beam carrying a uniformly distributed load of w per unit length over

whole span.

Understanding

234

Derive the shear force and bending moment diagrams for a cantilever beam
carrying a uniformly distributed load of w per unit run over half its span

staring from the free-end.

Understanding

2,34

Draw the shear force diagrams for a cantilever beam of length 12 m carrying a
uniformly distributed load of 12 kNm™! over half its span staring from the free-

end.

Applying

2,34

Draw the bending moment diagrams for a cantilever beam of length 12 m
carrying a uniformly distributed load of 12 kNm™!' over halfits span staring

from the free-end.

Applying

234

Derive the shear force and bending moment diagrams for a cantilever beam
carrying a uniformly varying load from zero at free end to w per unit length at

the fixed end.

Applying

234

Draw the shear force and bending moment diagrams for a cantilever beam of
length 4 m if two anti-clockwise moments of 15 kNm and 10 kNm are applied

at the mid-span and the free end, respectively.

Applying

234

Draw the shear force and bending moment diagrams for a cantilever beam of
length 7 m with a uniformly varying load from zero at fixed-end to 10 kN/m at

4m from the fixed end.

Applying

2,34

Draw the shear force and bending moment diagrams for a simply supported

beam of length 12 m with an eccentric point load at a distance ‘3 m’ from the

Applying

2,34




left end and at a distance of ‘4m’ from the right end.

Derive the shear force and bending moment diagrams for a simply supported
beam with an eccentric point load at a distance ‘a’ from left end and at a

distance ‘b’ from right end.

Applying

234

10

Derive the shear force and bending moment diagrams for a simply supported

beam carrying a uniformly distributed load of w per unit run over whole span.

Applying

234

11

Derive the shear force and bending moment diagrams for a simply supported
beam carrying a uniformly varying load from zero at each end to w per unit

length at the centre.

Applying

12

Derive the shear force and bending moment diagrams for a simply supported
beam carrying a uniformly varying load from zero at one end to w per unit

length at the other end.

Applying

234

13

Draw the shear force and bending moment diagrams for a simply supported

’

beam of length 12 m with an eccentric point load of 20 kN at a distance ‘3 m

from the left end and of 20 kN at a distance of ‘3m’ from the right end.

Applying

23,4

14

Draw the shear force and bending moment diagrams for a simply supported

’

beam of length 12 m with an eccentric point load of 25 kN at a distance ‘3 m

from the left end and 20 kN at a distance of ‘4m’ from the right end.

Applying

234

Draw the shear force and bending moment diagrams for a simply supported

beam of length 10 m with a point load of 15 kN at the mid-span, and a

uniformly varying load from zero at 5Sm from left end to 10 kN/m at the right

end.

Applying

234

16

Draw the shear force and bending moment diagrams for the following beam

o l 20 kN
|
) |

Applying

234




17

Draw the shear force and bending moment diagrams for the following beam.

30 kN 20 kN

Applying

23,4

18

!

Draw Shear Force and Bending Moment Diagram for a simply supported beam

Aenglh 20 m, with a triangular load on it full-span, the mAimum value being
T T e : -

16 kN/m at the mid-point of the beam.

Applying

234

19

Draw the shear force and bending moment diagrams for the following beam.

30 kN 20 kN

-

o
.y

Im 2m I1m Im Im

Applying

2,34

Draw the shear force and bending moment diagrams for the following beam.

2m

20 kN

234




20. Applying

Im

8m

Part — C (Problem Solving and Critical Thinking)

A cantilever beam of length 4m carries point loads of 1kN, 2kN and 3kN at 1, 2,34
Analyze &
1 2 and 4m from the fixed end. Draw the S.F and B.M diagrams for the
evaluate
cantilever.
A cantilever of length 4m carries a uniformly distributed load of 2kN/m run 2,34
Analyze &
2 |over the whole span and a point load of 2kN at a distance of 1m from the free
evaluate
end. Draw the S.F and B.M diagrams for the cantilever,
A cantilever of length 6m carries two point loads 2kN And 3kN at a distance 2,34
of 1m and 6m from fixed end respectively. In addition to this the beam also Analyze &
3
carries a uniformly distributed load of 1kN/m over a length of 2m at a distance cvaluate
of 3m from the fixed end. Draw the S.F and B.M diagrams for the cantilever.
A cantilever of length 4m carries a uniformly distributed load of 3kN/m run 2,34
Analyze &
4 |over a length of 1m from the fixed end. Draw the S.F and B.M diagrams for
evaluate
the cantilever.
A cantilever of length 6m carries a gradually varying load, zero at the free end Analyze & 2,34
5
to 2kN/m at the fixed end. Draw the S.F and B.M diagrams for the cantilever. evaluate
A simply supported beam of length 8m carries point loads of 4kN and 6kN at a 2,34
Analyze &
6 |distance of 2m and 4m from the left end. Draw the S.F and B.M diagrams for
evaluate




the beam.

A simply supported beam of length 6m is carrying a uniformly distributed load | Analyze & 2,34
7
of 2kN/m from the right end. Draw the S.F and B.M diagrams for the beam, evaluate
A beam of length 10m is‘simply supported and carries point loads of 5kN each 2,34
at a distance of 3m and 7m from the left end and also a uniformly distributed Analyze &
8
load of 1kN/m between the point loads. Draw the S.F and B.M diagrams for evaluate
the beam.
A beam of length 6m is simply supported at its ends. It is loaded with 2,34
gradually varying load of 7S0N/m from left support to 1500N/m to the right Analyze &
9
support. Construct the S.F and B.M diagrams and find the amount and position evaluate
of maximum B.M over the beam.
A simply supported beam of length 8m rests on supports 6m apart, the right 2,34
hand end is overhanging by 2m. The beam carries a uniformly distributed load Analyze &
10 _
of 1500N/m over the entire length. Draw S.F and B.M diagrams and find the cvaluate
point of contraflexure, if any.
A cantilever beam of length 8m carries point loads of 2kN, 4kN and 6kN at 2, 2,34
Analyze &
11 |4 and 8m from the fixed end. Draw the S.F and B.M diagrams for the
evaluate
cantilever,
A cantilever of length 8m carries a uniformly distributed load of 4kN/m run 2,34
Analyze &
12 |over the whole span and a point load of 6 kN at a distance of 2m from the free
evaluate
end. Draw the S.F and B.M diagrams for the cantilever,
A cantilever of length 12 m carries two point loads 4 kN and 6 kN at a distance 234
of 2m and 6m from fixed end respectively. In addition to this the beam also Analyze &
13
carries a uniformly distributed load of 2kN/m over a length of 4m at a distance evaluate




of 6m from the fixed end. Draw the S.F and B.M diagrams for the cantilever.

A cantilever of length 8m carries a uniformly distributed load of 4kN/m run 234
Analyze &
14 |over a length of 2m from the fixed end. Draw the S.F and B.M diagrams for
evaluate
the cantilever.
A cantilever of length 16m carries a gradually varying load, zero at the free 2,34
Analyze &
15 |end to 20 kN/m at the fixed end. Draw the S.F and B.M diagrams for the
evaluate
cantilever,
A simply supported beam of length 12 m carries point loads of 6 kN and 8 kN 2,3,4
Analyze &
16 |at a distance of 4m and 8m from the left end. Draw the S.F and B.M diagrams
evaluate
for the beam.
A simply supported beam of length 10 m is carrying a uniformly distributed 2,34
Analyze &
17 |load of 2kN/m for 4m from the right end. Draw the S.F and B.M diagrams for
evaluate
the beam.
A beam of length 20m is simply supported and carries point loads of 10 kN 23,4
each at a distance of 6m and 14m from the left end and also a uniformly Analyze &
18
distributed load of 2 kN/m between the point loads. Draw the S.F and B.M evaluate
diagrams for the beam.
A beam of length 12m is simply supported at its ends. It is loaded with 23,4
gradually varying load of 1500N/m from left support to 3000N/m to the right Analyze &
19
support. Construct the S.F and B.M diagrams and find the amount and position evaluate
of maximum B.M over the beam.
A simply supported beam of length 16m rests on supports 12m apart, the right 2,34
hand end is overhanging by 4m. The beam carries a uniformly distributed load Analyze &
20
of 3000N/m over the entire length. Draw S.F and B.M diagrams and find the evaluate




point of contraflexure, if any.

UNIT-III

FLEXURAL STRESSES, SHEAR STRESSES

Part - A (Short Answer Questions)

1 |Define bending stress in a beam with a diagram. Understanding 5
2 |Define pure bending and show an example by a figure. Understanding 5
3 |Define neutral axis and where is it located in a beam. Understanding 5
4 |What are the assumptions made in theory of simple bending? Remembering 5
5 | Write the bending equation, defining all the terms in the equation. Remembering 5
6 |Explain the terms: moment of resistance and section modulus Remembering 5,6
7 |Explain the role of section modulus in defining the strength of a section. Understanding 5,6
8  |Write the section modulus for a solid rectangular section. Applying 5,6
9 | Write the section modulus for a hollow rectangular section. Applying 5,6
10 | Write the section modulus for a solid circular section. Applying 5,6
11 |Of the following sections: rectangular, circular, triangular, I, T sections, which | Understanding 5,6
is most efficient for withstanding bending? Why?
12 |Under which conditions is the simple bending theory valid in practical | Understanding 5
applications?
13 [What do you mean by shear stress in beams? Understanding 5
14 |Write the expression for shear stress in a section of beam and explain the Understanding 5




terms.

15

Draw the bending stress and shear stress profiles for a rectangular beam

section.

Understanding

16

Draw the bending stress and shear stress profiles for a circular beam section.

Understanding

17

Draw the bending stress and shear stress profiles for a hollow rectangular beam

section.

Understanding

18

Draw the bending stress and shear stress profiles for a hollow circular beam

section.

Understanding

19

Explain the concept of complimentary shear in longitudinal section of a beam

which is transversely loaded.

Understanding

20

Of the following sections: rectangular, circular, triangular, I, T sections, which

is most efficient for withstanding shearing stresses in beams? Why?

Understanding

Part — B (L.ong Answer Questions)

Derive the bending equation for a beam.

Understanding

For a given stress, compare the moments of resistance of a beam of a square

section, when placed (i) with its two sides horizontal and (ii) with its diagonal

horizontal. Which is more suitable?

Understanding

5,6

Three beams have the same length, the same allowable stress and the same

bending moment. The cross-section of the beams are a square, a rectangle

with depth twice the width and a circle. If all the three beams have the same
flexural resistance capacity, then find the ratio of the weights of the beams.

Which beam is most economical?

Understanding

5,6

A rectangular beam 60 mm wide and 150 mm deep is simply supported over a

span of 6 m. If the beam is subjected to central point load of 12 kN, find the

maximum bending stress induced in the beam section.

Applying

5,6

A rectangular beam 300 mm deep is simply supported over a span of 4 m.




What uniformly distributed load the beam may cartry, if the bending stress is

not to exceed 120 MPa. Take I = 225 x 10° mm* .

Applying

5,6

A cantilever beam is rectangular in section having 80 mm width and 120 mm

depth. Ifthe cantilever is subjected to a point load of 6 kN at the free end and

the bending stress is not to exceed 40 MPa, find the span of the cantilever

beam.

Applying

5,6

A hollow square section with outer and inner dimensions of 50 mm and 40 mm

respectively, is used as a cantilever of span 1 m. How much concentrated load

can be applied at the free end, if the maximum bending stress is not exceed 35

MPa?

Applying

5,6

A cast iron water pipe of 500 mm inside diameter and 20 mm thick is
supported over a span of 10 m. Find the maximum stress in the pipe metal,

when the pipe is running full. Take density of cast iron as 70.6 kN/m?, and

that of water as 9.8 KN/m?>,

Applying

5,6

Two wooden planks 150 mm x 50 mm each are connected to form a T-section

of abeam. Ifa moment of 6.4 kNm is applied around the horizontal neutral

axis, find the bending stresses at both the extreme fibres of the cross-section.

Applying

5,6

10

Consider the following rolled steel beam of an unsymmetrical I-Section. If the
maximum bending stress in the beam section is not to exceed 40 MPa, find the

maximum moment which the beam can resist.

Applying

5,6

11

Prove that shear stress at any point in the cross-section of a beam which is

subjected to a shear force F, is given by —

Applying

5,6




12

Show that for a rectangular section of the maximum shear stress is 1.5 times

the average stress.

Applying

5,6

13

Prove that the shear stress distribution in a rectangular section of beam which
100 mm

is subjected to a shear force F is gi{/;en by - -

50 mm

Applying

5,6

14

n a circular section of beam is 4/3 times the

Prove that maximum shear

average shear stress.
200 mm

Applying

5,6

15

Prove that the maximum shi 5§ (ijﬂ a triangular section of a beam is given
mim

by — where b is bd th and h is height.

| 50 mm

Applying

5,6

16

Show that the ratio of maximum shear stress to mean shear stress in a

¢

rectangular cross-section is gqoalto 1.50when it is subjected to a transverse

shear force F. Plot the variation of shear stress across the section.

Applying

5,6

17

Sketch the distribution of shear stress across the depth of the beams of the .

following cross-sections: (i) T-section; (ii) square section with diagonal

horizontal.

Applying

5,6

18

A rectangular beam section 100 mm wide is subjected to a maximum shear

force of 50 kN. Find the depth of the beam, if the maximum shear stress is 3

MPa.

Applying

5,6

19

A circular beam of 100 mm diameter is subjected to a shear force of 30 kN.

Calculate the value of maximum shear stress and sketch the variation of shear

stress along the depth of the beam.

Applying

5,6

20

An [ section with rectangular ends, has the following dimensions:

Flanges = 150 mm x 20 mm, Web = 300 mm x 10 mm. Find the maximum

shearing stress developed in the beam for a shear force of 50 kN.

Applying

5,6

Part — C (Problem Solving and Critical Thinking)




A square beam 20mm x 20mm in section and 2m long is supported at the ends.

The beam fails when a point load of 400N is applied at the centre of the beam. Analyze & £5
What uniformly distributed load per meter length will break a cantilever of evaluate
same material 40mm wide, 60mm deep and 3m long?
A rectangular beam is to be cut from a circular log of wood of diameter D.
Analyze &
Find the ratio of the dimensions of the strongest section to resist bending 5,6
evaluate
stresses.
An I-section shown in figure is simply supported over a span of 12m. If the
maximum permissible bending stress is 80N/mm2, what concentrated load can
be carried at a distance of 4m from one support?
Analyze &
5,6
evaluate
Two circular beams where one is solid of diameter D and other is a hollow of
Analyze &
outer dia. Do and inner dia. Dj are of same length, same material and of same 5,6
evaluate

weight. Find the ratio of these circular beams.

A cast iron beam is of T-section as shown in figure. The beam is simply

supported on a span of 8m. The beam carries a uniformly distributed load of




1.5kN?m length on the entire span. Determine the maximum tensile and

maximum compressive stress.

12 N/mm? and maximum shearing stress is 1 N/mm?, find the ratio of span to

depth.

Analyze &
5,6
evaluate
A beam of [-section shown in figure is simply supported over a span of 4m.
Determine the load that the beam can carry per meter length, if the allowable
stress in the beam is 30.82 N/mm?.
. J—— 80 mim——]
‘ 20 mm
v
W
Analyze &
5,6
100 mm
evaluate
+
20 mm
R
j————— 100 mm ————>
A timber beam of rectangular section is simply supported at the ends and
carries a point load at the centre of the beam. The maximum bending stress is Analyze &
evaluate 5,6




A circular beam of 100 mm diameter is subjected to a shear force of SkN.

Analyze &
8  ||Calculate: (i) average shear stress, (ii) Maximum shear stress and (iii) shear 5,6
evaluate
stress at a distance of 40mm from NA.
A timber beam 1 00mm wid_e and 150m1ﬁ deep supports a uniformly distributed
load of intensity w kN/m length over a span of 2m. I} the safe stresses are 28 Analyze &
9 |IN/mm? in bending and % in shear, calculate?the safe intensity of the evaluate 5,6
load which can be suppor he beam.
An I-section has thegi-r i:l';;;sions:
Flange: 150mm x 20mm Omm x 10mm Analyze &
10 || The maximum shear stre oped in the beam is|16.8 N/m?, Find the shear evaluate 5,6
force to which the beam is subjected. S
The maximum shear stress in a beam of circular section of diameter 150mm is Analyze &
11 [5.28 N/mm?. Find the shear force to which the beam is subjected. evaluate 5,6
A rectangular beam 30mm x 20mm in section and 3m long is supported at the
. ends. The beam fails when a point load of 600 N is applied at the centre of the Analyze & »
beam. What uniformly distributed load per‘meter length will break a cantilever evaluate
of same material 40mm wide, 60mm deep and 3m long?
A steel beam of rectangular section is simply supported at the ends and carries
a point load at the centre of the beam. The maximum bending stress is 40 Analyze &
13 [N/mm? and maximum shearing stress is 8 N/mm?, find the ratio of span to evaluate 5,6
depth.
An I-section beam 350 mm x 200 mm has a web thickness of 12.5 mm and a
Analyze &
14 |flange thickness of 25 mm. It carries a shearing force of 200 kN at a section. 5,6
evaluate

Sketch the shear stress distribution across the section.

A T-shaped cross-section of a beam as shown is subjected to a vertical shear
force of 100 kN. Calculate the shear stress at important points and draw shear
stress distribution diagram. Moment of inertia about the horizontal neutral axis

is 113.4 x 10° mm?,




200 mm

50 mm
Analyze &
15 —— 5,6
evaluate
200 mm
50 mm
UNIT-1V
PRINCIPAL STRESSES AND STRAINS, THEORIES OF FAILURE
Part — A (Short Answer Questions)
1 Define principal planes and principal stresses Understanding 7.8
2 |Why is it important to determine principal stresses and planes? Understanding 78
3 |What are the methods used to determine the stresses on oblique section? Remembering 7.8
4 |Draw the representation of biaxial state of stress at a point in a material. Understanding 7.8
5 Draw the representation of the state of pure shear stress at a point in a material. | Understanding 7,8
6 Explain the condition of plane stress. Understanding 7.8
7 |Write the expression for normal and tangential stresses on an inclined plane for | Understanding 78
a material element subjected to combined biaxial and shear stress.

8  |Give the expression for principal stresses for the case of combined bi-axial and Understanding 7,8




shear stress (plan stress condition).

9 |Give the expression for maximum shear stress for the case of combined bi- Understanding 7.8
axial and shear stress (plan stress condition).
10 |Explain Mohr’s circle of stresses using an example. Understanding 7.8
11 |List the various theories of failure of materials. Remembering 9
12 |State the Maximum Principal Stress Theory of Failure. Remembering 9
13 |State the Maximum Principal Strain Theory of Failure. Remembering 9
14  |State the Maximum Shear Stress Theory of Failure. Remembering 9
15 |State the Maximum Strain Energy Theory of Failure. Remembering 9
16 |State the Maximum Shear Strain Energy Theory of Failure. Remembering 9
17 |State the distortion energy theorem for failure. Remembering 9
18 | Which theory of failure is best suited for ductile materials? Why? Understanding 9
19 | Which theory of failure is best suited for brittle materials? Why? Understanding 9
20 |List the theories of material failure with their applicability to different [Understanding 9
materials
Part — B (Long Answer Questions)
A rectangular bar is subjected to a direct stress (6) in one plane only. Prove
that the normal and shear stresses on an oblique plane are given by
1 and - Applying 7,8

Where 6 = angle made by oblique plane with the normal cross-section of bar

on = normal stress; ot = tangential or shear stress

A rectangular bar is subjected to two direct stresses o1 and 62 in two mutually




perpendicular directions. Prove that the normal stress and shear stress on an

oblique plane which is inclined at an angle 0 with the axis of minor stress are

given by _ and —_

Applying

7,8

Derive an expression for the stresses on an oblique plane of a rectangular body,

when the body is subjected to a simple shear stress.

Applying

7,8

A rectangular body is subjected to direct stresses in two mutually

perpendicular directions accompanied by a shear stress. Prove that the normal

stress and shear stress on an oblique pane inclined at angle 8 with the plane of

major direct stress are given by —_— and

Applying

7,8

Derive an expression for the major and minor principal stresses on an oblique

plane, when the body is subjected to direct stresses in two mutually

perpendicular directions accompanied by a shear stress.

Applying

7,8

Define and explain he theories of failure:
6] Maximum principal stress theory

(i1) Maximum principal strain theory

Understanding

7,8,9

Define and explain he theories of failure:
(i) Maximum shear stress theory

(ii) Maximum shear strain energy theory

Understanding

7,8,9

A body is subjected to direct stresses in two mutually perpendicular principal

tensile stresses accompanied by a simple shear stress. Draw the Mohr’s circle

of stresses and explain how you will obtain the principal stresses and strains.

Applying

7,8

A body is subjected to direct stresses in two mutually perpendicular directions.

How will you determine graphically the resultant stresses on an oblique plane

when (i) the stresses are unequal and unlike; (ii) the stresses are unequal and

like.

Applying

7,8




10

In a two dimensional stress system, the direct stresses on two mutually
perpendicular planes are 100 MN/mm?. These planes also carry a shear stress
of 25 MN/mm?. If the factor of safety on elastic limit is 2.5, then find: (i) the Applying
value of stress when shear strain energy is minimum; (ii) clastic limit of

material in simple tension.

7,8

11

Determine the diameter of a bolt which is subjected to an axial pull of 18 kN
together with a transverse shear force of 9 kN, when the elastic limit in tension
is 350 N/mm?, factor of safety =3 and p = 0.3 using

(1) Maximum principal stress theory )
' Applying
(i1) Maximum principal strain theory
(iii) Maximum shear stress theory

(iv) Maximum strain energy theorem

W) Maximum shear strain energy theory

7,89

12

A bolt is under an axial thrust of 10 kN together with a transverse shear force

of 4 kN. Calculate the diameter of bolt according to

(i) Maximum principal stress theory
Applying

(i1) Maximum shear stress theory

(iii) Maximum strain energy theorem

Take elastic limit in simple tension = 225 N/mmz, factor of safety =3, p =0.3.

7,8,9

13

The principal stresses at a point in a elastic material are 25 N/mm? (tensile),
100 N/mm? (tensile) and 50 N/mm? (compressive). If the elastic limit in simple

tension is 220 N/mm? and p = 0.3, then determine whether the failure of

material will oc¢ur or not according to Applying
i) Maximum principal stress theory

(ii) Maximjum principal strain theory

(iii) Maximum shear stress theory

(iv) Maximum strain energy theorem

7,8,9




Maximum shear strain energy theory

14

15

The principal stresses at a point in a elastic material are 30 N/mm? (tensile),
120 N/mm? (tensile) and 50 N/mm? (compressive). If the elastic limit in

simpletension is 250 N/mm? and p = 0.3, then determine whether the failure of

material will occur or not according to Applying
(iii) Maximum principal stress theory

{iv) Maximum principal strain theory

(v) Maximum shear stress theory

(vi) Maximum strain energy theorem
(vii) Maximum shear strain energy theory
The stresses at a point in a bar are 250 N/mm? (tensile) and 150

N/mmz(compressive). Determine the resultant stress in magnitude and

direction on a plane inclined at 30° to the axis of major stress. Also determine Applying

the maximum intensity of shear stress in the material at that point.

7,8,9

7,8

16

The normal stress in two mutually perpendicular directions are 500 N/mm? and

320 N/mm? both tensile. The complimentary shear stress in these directions is

of intensities 350 N/mm?. Find the normal and tangential stresses on the two Applying
planes which are equally inclined to the plane carrying the normal stress

mentioned above.

7,8

17

The axial stresses at a point in a bar are -100 N/mm? and 150 N/mm?, and the

shear stress is 150 N/mm?. Determine the maximum intensity of shear stress in Applying

the material at that point.

7,8

18

The normal strains in two mutually perpendicular directions are -2.3 and 5.0
Applying

and shear strain is 3.0. Find the minimum and maximum values of the strains.

7,8

19

A bolt of 12 mm diameter is subjected to an axial pull of 10 kN and a shear

force of 7.5 kN. Determine the factor of safety against failure based on
Applying

various theories, if the yield strength of the material is 400 MPa, and Poisson’s

ratio is 0.3.

7,8

20

A bolt of 18 mm diameter is subjected to an axial force of 25 kN. Determine

the maximum shear force the bolt can sustain according to various theories, if Applying

7,8



the yield strength of the material is 340 MPa, and factor of safety is 1.8.

Part — C (Problem Solving and Critical Thinking)

planes which are equally inclined to the plane carrying the normal stress

mentioned above.

The stresses at  a point in a bar are 200 N/mm? (tensile) and 100
N/mmz(compressivc). Determine the resultant stress in magnitude and Analyze &
direction on a plane inclined at 60° to the axis of major stress. Also determine evaluate 7,8
the maximum intensity of shear stress in the material at that point.
A point in a strained material is subjected to the stresses as shown in figure.
Locate the principal planes, and evaluate the principal stresses.
Analyze &
7,8
evaluate
The normal stress in two mutually perpendicular directions are 600 N/mm? and
300 N/mm? both tensile. The complimentary shear stress in these directions is
of intensities 450 N/mm?®. Find the normal and tangential stresses on the two Analyze & 7,8
evaluate
planes which are equally inclined to the plane carrying the normal stress
mentioned above.
The normal stress in two mutually perpendicular directions are 520 N/mm? and
360 N/mm? both tensile. The complimentary shear stress in these directions is
of intensities 420 N/mm®. Find the normal and tangential stresses on the two Analyze & 7,8
evaluate

A point in a strained material is subjected to stress shown in figure. Using




.5 =
I LA

Mohr’s circle method, determine thé#iffal and tangential stresses across the

oblique plane. Check the answer analytically.

Apply &
2 7,8
A 35 N/'mm
e evaluate
25 N/mm
‘__._—
Obligu 'y i
65 Nmm’ frees 451 | &5 mm®
At a point in a strained material, on plane H Cotfewarite normal and shear
stresses of 560 N/mm? and 140 N/mm” Sﬁﬁm%ively. On plane AC,
perpendicular to plane BC, there are normal and shear stresses of 280 N/mm?
and 140 N/mm? respectively as shown in the figure. Determine the following:
(i) principal stresses and location on which they act; (if) maximum shear stress
and the plane on which it acts.
Analyze &
7,8
evaluate

560 N/mm"




The principal stresses at a point in a elastic material are 22 N/mm? (tensile),

110N/mm? (tensile) and 55 N/mm? (compressive). If the elastic limit in

simpletension is 220 N/mm? and p = 0.3, then determine whether the failure of

Analyze &

value of stress when shear strain energy is minimum; (ii) elastic limit of

material in simple tension.

7 |material will occur or not according to 7,8,9
B evaluate
W) Maximum principal stress theory
(vi) Maximum principal strain theory
(vii) Maximum shear stress theory
(ix) Maximum strain energy theorem
(x) Maximum shear strain energy theory
Determine the diameter of a bolt which is subjected to an axial pull of 12 kN
together with a transverse shear force of 6kN, when the elastic limit in tension
is 300 N/mmz, factor of safety = 3 and p = 0.3 using
3 (vi) Maximum principal stress theory Analyze & -
(vii) Maximum principal strain theory evaluate
(viii) Maximum shear stress theory
(ix) Maximum strain energy theorem
(x) Maximum shear strain energy theory
A bolt is under an axial thrust of 7.2 kN together with a transverse shear force
of 3.6kN. Calculate the diameter of bolt according to
(iv) Maximum principal stress theory Analyze &
9 7,8,9
W) Maximum shear stress theory evaluate
(vi) Maximum strain energy theorem
Take elastic limit in simple tension = 202 N/mmz, factor of safety =3, p =0.3.
In a two dimensional stress system, the direct stresses on two mutually
perpendicular planes are 120MN/mm?. These planes also carry a shear stress
10 of 40MN/mm”. If the factor of safety on elastic limit is 3, then find: (i) the Analyze & 7,8,9
evaluate

Determine the maximum stresses in the body for the stress conditions: o x = 80




. N/mm?, oy =-100 N/mm? and xy =-150 N/mm?. The complimentary shear  Analyze &
7,8,9

stress in these directions is of intensities 350 N/mm?. Indicate their planes, and evaluate

the stresses on the planes inclined at 30° and — 60° with the Y-axis.

* Develop Mohr’s circle for the stress conditions ox = +300 N/mm?, oy = -400

Analyze &
12N/mm? , ¢, = +100 N/mm? and 7xy = -250 N/mm?. Determine the magnitudes 7,8,9
evaluate
and the planes of principal stresses and maximum shear stresses (DSPR).
* Stresses at a point’in a body are estimated as op =+150 N/mmz, 045 =+250
N/mm? and o5 = +100 N/mm?% Determine the principal stresses and Analyze &
13 7,8,9
maximum shear stress along with their planes. The subscripts indicate the evaluate
orientation of the stress direction with the x-axis.
Determine the planes of principal strains and maximum shear strains, if the
Analyze &
14 strains measured in a body are ex = 1.25, ey =3.25 and €60 = 3, the values 7,8,9
evaluate
being in the units of microstrains,
Determine the planes of principal strains and maximum shear strains, if the
Analyze &
15 strains measured in a body are ex = 2.85,€c0 =-7 and €120 = -5, the values 7,8,9
evaluate
being in the units of microstrains.
UNIT-V
DEFLECTION OF BEAMS
Part - A (Short Answer Questions)
I  |Define deflection and slope of a beam. Remembering 10
2 |Write the differential equation for the beam Remembering 10
3 |List the different methods for finding slope and deflection of a beam. Remembering 10
4 |Explain the concept of double-integration method to obtain the deflections of a | Understanding 10
beam




5  |Give the relation between the load, shear force and bending moment at a Remembering 10
section of a beam.

6  [What is Macaulay’s method? How is it different from the general double Understanding 10
integration method?

7  |What is meant by flexural rigidity? Give its expression. Remembering 10

8  |Give the slope and deflection of a cantilever beam, with flexural rigidity EI, Remembering 10
and length L, carrying a point load W at its free end?

9 |Give the slope and deflection of a simply supported beam, with flexural | Remembering 10
rigidity £/, and length L, carrying a point load W at its mid-span?

10 |State and explain the first theorem of Mohr. Understanding 10

11 [State and explain the second theorem of Mohr. Understanding 10
How is moment area method used to calculate deflection of the frec end of a

12 |cantilever? (Note: Just explain the concept and procedure in brief. Do not do Understanding 10
calculations)

13 |Explain the concept of conjugate beam method. Understanding 10

14 |What is the advantage of the conjugate beam method over other methods? Understanding 10

15 |Write the boundary support conditions for slope and deflections of a cantilever, | Understanding 10
and write the same for its conjugate beam.

16 |Write the boundary support conditions for slope and deflections of a simply Understanding 10
supported beam, and write the same for its conjugate beam.

17 [Draw the conjugate beam for a propped cantilever beam (one end fixed and Understanding 10
other end on roller support).

18  |Draw the conjugate beam for a simply supported beam with an overhang on | Understanding 10
other end.

19 [How will you use conjugate beam method for finding slope and deflection at | Understanding 10

any section of a given beam?




20 |What is the relation between an actual beam and the corresponding conjugate | Understanding 10

beam for different end conditions?
Part - B (Long Answer Questions)

Derive an expression for slope and deflection of a beam subjected to uniform

1 Applying 10
bending moment.
Prove that the relation —  where M is the bending-moment and E is

2 Applying 10
modulus of elasticity and I is moment of inertia of the beam section.
Prove that the deflection at centre of a simply supported beam, carrying a point

3 Applying 10
load at centre, is given by S—
Derive the slope at supports and deflection at centre for a simply supported

4  |beam carrying uniformly distributed load of w per unit length over the entire Applying 10
span.
Use Moment-Area method to find the slope and deflection of a simply

5 Applying 10
supported beam carrying a point load at the centre.
Use Moment-Area method to find the slope and deflection of a simply| )

6 Applying 10
supported beam carrying a uniformly distributed load over the entire span.
Derive slope and deflection of a cantilever carrying uniformly distributed load

7 Applying 10
over whole length using Macaulay’s method.
Derive slope and deflection of a cantilever carrying uniformly distributed load

8 Applying 10
over a length ‘a’ from the fixed end by double integration method.
Derive slope and deflection of a cantilever carrying uniformly distributed load

9 Applying 10
over a length ‘a’ from the fixed end by Moment-Area method.
Derive slope and deflection relations for a cantilever carrying a gradually )

10 Applying 10




varying load from zero at the free end to w per metre run at the fixed end.

11

Find the slope and deflection of a simply supported beam carrying a point load

centre, using conjugate beam method.

Applying

10

12

A cantilever carries a point load at the free end. Determine the deflection at

free end using conjugate beam method.

Applying

10

13

Determine the deflection of the beam at the point of application of the 300 Nm
couple as shown in the ﬁg,deT%O% 2 x 10° N/mm? and I = 200 cm?,

600N l s

Applying

10

A simply supported bearh shown jn the Figure carries a uniformly distributed
load of intensity w s n ’_ al ly dis rlbuu.d over part of its length. Determine
the maximufii deflec Wi resulty by assuming a =0 and

compare, ﬁlma gam ,!,i)wltlt u{g gp the thé|entire span.

L -

15

A steel Cantilever of 2.5m effective length carries a load of 25 kN at its free

end. If the deflection at the free end is not to exceed 0.5 cm, what must be the I

value of the section of the cantilever? Use Moment Area Method. Take E =

210 GPa.

Applying

Applying

10

10




16

A simply supported beam 5 m long carries concentrated loads of 10 kN each at

a distance 1m from the ends. Calculate:
(a) Maximum slope and deflection for the beam, and

(b) Slope and deflection under each load.

Take: EI = 1.2 x 10% kN.m?.

Applying

10

17

A cantilever of length L is loaded with uniformly varying load of intensity zero

at the free end and w/unit length at the fixed end. Derive an expression for the

deflection at a}ly point. Find also the slope and deflection of the free end.

Applying

10

18

A beam 6 m long, simply supported at its ends, is carrying a point load of 50
kN at its centre. The moment of inertia of the beam is given as equal to 78 x
10® mm®, If E for the material of the beam = 2.1 x 10° N/mmz, Calculate:
(a) deflection at the centre of the beam, and

(b) slope at the supports.

Applying

19

A simply supported beam of circular cross-section is 5 m long and is of 150

mm diameter. What will be the maximum value of the central load if the
deflection of the beam does not exceed 12.45 mm. Afso calculate the slope at

the supports. Take E =2 x 108 kN/m?.

Applying

20

A cantilever of 4m span length carries a load 40 KN at its free end. If the

deflection at the free end is not to exceed 8mm, what must be the moment of

inertia of the Cantilever section?

Part — C (Problem Solving and Critical Thinking)

A beam of length 6m is simply supported at its ends and carries two point
loads of 48kN and 40kN at a distance of 1m and 3m respectively from the left

support. Find: (i) deflection under each load, (ii) maximum deflection and (iii)
the point at which maximum deflection occurs. Given E =2 x 10° N/mm? and [
=85 x 105 mm*.

Applying

Apply &

evaluate

10



A beam of length 8m is simply supported at is ends. It carries a uniformly
distributed load of 40kN/m as shown in figure below. Determine the deflection

of the beam at its midpoint and also the position of maximum deflection and

maximum deflection. Take E =2 x 10° N/mm? and [ = 4.3 x 108 mm*.

Apply &
10
evaluate
A beam ABC of length 9m has one support to the left end and the other
support at a distance of 6m from the left end. The beam carries a point load of
1kN at the right end and also carries a uniformly distributed load of 4kN/m
over a length of 3m as shown in the figure. Determine slope and deflection at
point C. E =2 x 10° N/mm? and I = 5 x 10® mm*.
Apply &
10
evaluate
A beam of 4,.8m and of uniform rectangular section is simply supported at its
ends. It carries a uniformly distributed load of 9.375kN/m run over the entire
Apply &
length. Calculate the width and depth of the beam if permissible bending stress 10
is 7N/mm? and maximum deflection is not to exceed 0.95cm. Take E for beam evaluate

material = 1.05 x 10* N/mm?

A beam ABC of length 9m has one support to the left end and the other
support at a distance of 6m from the left end. The beam carries a point load of
1kN at the right end and also carries a uniformly distributed load of 4kN/m

over a length of 3m as shown in the figure. Determine slope and deflection at




e ——— — B
A  \
41 m-pl¢————— 4m st 3m ——»

& 8m »
R, Rg

point C. E=2x 10° N/mm? and I = 5 x 10® mm*. Use moment-area method.

Apply &
12 kN 10
D ST B v evaluate
Ak c
fe——3m —»] 2
4—— 6m pid 3m——»]
Ra Rg
Determine the deflection at the free end of a cantilever which is 2m long and
carries a point load of 9kN at the free end and a uniformly distributed load of Apply &
8kN/m over a length of 1m from the fixed end. Take E = 2.2 x 10> N/mm* and evaluate 10
1=225x 10" mm*.
A cantilever of length 2m carries a uniformly varying load of zero in t%lg»ktm at
free end and 45kN/m at the ﬁﬁd end. IfE = ZXWNBImm" and I = 10°mml, Apply & 10
A Cc
[ Y 4 evaluate
find thf slope and (leﬂectiuh of the fﬂ:@cna. I
:ﬁ_ 6m pla 3m —
A cantileer of length 2m carries a point load of TR at the free end and
another load of 30kN at its centre. If EI = 10'> N/mm? for the cantilever, then Apply &
10
determine by moment area method, the slope and deflection at the free end of evaluate
cantilever.
A beam of length 6m is simply supported at it ends and carries two point loads
of 48kN and 40kN at a distance of 1m and 3m respectively from the left Apply &
support. Find the deflection under each load. Take E =2 x 10> N/mm? and [ = evaluate 10

85 x 105 mm*. Use conjugate beam method.




10

A cantilever of length 3m is carrying a point load of 50kN at a distance of 2m

from the fixed end. If [ = 10°mm* and E=2x 10° N/mm®, find slope and

deflection at free end using conjugate beam method.

Apply &

evaluate

10

11

A steel girder of uniform section, 14 meters long, is simply supported at its
ends.
[t carries concentrated loads of 120 kN and 80 kN at two points 3 meters and

4.5

meters from the two ends respectively.

(a) Calculate the deflection of the girder at the two points under the two loads:

(b) The maximum deflection. Use Macaulay’s Method. Take: [ = 16 x 10 m4,

and E = 210 x 10° kN/m?,

10

12

A horizontal beam of uniform section and length L rests on supports at its
ends.

It carries a U.D.L. w per unit length which extends over a length *a’ form the
right hand support. Determine the value of ‘a’ in order that the maximum

deflection may occur at the left hand end of the load, and if the maximum

deflection is wi*/k E I’ determine the value of k.

Analyze &

evaluate

10

13

Show that the central deflection in a symmetrical double over hanging beam

of

span L and over hangs “a” with concentrated loads W at free ends is Wal%/8EL

Analyze &

evaluate

10

14

A horizontal beam of uniform section is pinned at its ends which are at the
same

level and is loaded at the left hand pin with an anticlockwise moment M and at

the right hand pin with a clockwise moment 2m both in the same vertical

plane.
The length between the pins is L. Find the angles of slope at each end and the

deflection of the midpoint of the span in terms of M, L, E and 1.

Analyze &

evaluate

10

Determine the maximum deflection and the slope of the beam as shown in the




15

figure using any one of the following methods: (a) Macaulay’s method (b)

moment-Area method (c) Conjugate beam method

* 20kN ; 10kN

&

| 3m |3m I2m T

Analyze &

evaluate

10




18. MID WISE QUESTION PAPERS

Nawab Shah Alam Khan College of Engineering & Technology
New Malakpet, Hyderabad-500024
2" Year 1 SEMESTER BTECH MID-I EAMINATIONS SEP 2018

BRANCH: CIVIL DATE:
SUBJECT: STRENGTH OF MATERIAL -1 TIME:
60mins

2X5=10

Answer any two of the following questions.

1. Derive stress and strain diagram for mild steel.
2. A) What do you understand by Yielding, Strain hardening, Neck
formation and Permanent set?
B) Find the minimum diameter of steel wire with which a load of 4000n
can be raised so that the tensile stress in the wire may not exceed 130
N/mm?. Calculate the extension of wire if it is 3m long. Take E= 200 GPA
3. A) If a tensile load of 50 KN is applied suddenly to a circular bar of 4cm
diameter and 5m long, then determine.
1) Maximum instantaneous stress induced.
i1)  Instantaneous elongation in rod.
ii1)  Strain energy absorbed in the rod.

B) Derive Strain Energy.

4. Draw shear force and bending moment diagram of length 8m carrying
UDL of 12KN for a distance of 4m from the left end and also calculate

the maximum bending moment of the section.



Nawab Shah Alam Khan College of Engineering & Technology
New Malakpet, Hyderabad-500024
2" Year 1 SEMESTER BTECH MID-I EAMINATIONS SEP 2018

BRANCH: CIVIL DATE:
SUBJECT: STRENGTH OF MATERIAL - I TIME:
60mins
Answer any two of the following questions. 2X5=10
1. Derive the equation M_c_E
I Y R

2. Calculate the ratio of maxiinum to mean shear stress in an I- beam 200 mm wide and 350 mm
deep, having the flanges 25 mm thick and web 12.5 mm thick. Also find the percentage of the
total shearing force carried by the web.

3. A beam of length 6 m is simply supported at its ends and carries two point loads of 48 kN and
40 kN at at distance of 1 m and 3 m respectively from the left support. Find
@) Deflection under each load,

(ii) Maximum deflection, and
(iii) The point at which maximum deflection occurs.
Take e= 2 x 10° N/mm? and I = 85 x 10% mm*.

4. (a) A rectangular block is subjected to a tensile stress of 100 N/mm? on one plane and a
tensile stress of 50 N/mm? of perpendicular plane, along with shear stresses of 60 N/mm? on
the same planes. Determine (i) direction of principal planes, (ii) magnitude of principal stress,
(iii) maximum shear stress.

(b) The stresses at a point in a bar are 180 N/mm? (tensile) and 90 N/mm? (compressive).
Determine the magnitude and direction of resultant stress on a plane inclined at 45° to the axis
of major stress. Determine also the magnitude of maximum shear stress.



Nawab Shah Alam Khan College of Engineering & Technology

New Malakpet, Hyderabad-500024

2"Year 1 SEMESTER BTECH MID-I EAMINATIONS SEP 2019

BRANCH: CIVIL DATE:
SUBJECT: STRENGTH OF MATERIAL -1 - TIME:
60mins
I Answer any two of the following
2x5=10
Q.no Questions Bloom's
Level
1 | Derive stress and strain diagram for mild steel. L4
2 | A) What do you understand by Yielding, Strain hardening, Neck L1
formation and Permanent set?
B) Find the minimum diameter of steel wire with which a load of 4000n
can be raised so that the tensile stress in the wire may not exceed 130
N/mm?. Calculate the extension of wire if it is 3m long. Take E= 200
GPA. L5
3 | A)If a tensile load of 50 KN is applied suddenly to a circular bar of 4cm
diameter and 5Sm long, then determine.
1) Maximum instantaneous stress induced.
L5
iv) Instantaneous elongation in rod.
V) Strain energy absorbed in the rod.
B)Derive Strain Energy. L4
4 | Draw shear force and bending moment diagram of length 8m carrying
UDL of 12KN for a distance of 4m from the left end and also calculate the
maximum bending moment of the section.
L5




Nawab Shah Alam Khan College of Engineering & Technology

New Malakpet, Hyderabad-500024

2"Year 1% SEMESTER BTECH MID-II EAMINATIONS NOV 2019

BRANCH: CIVIL DATE:

SUBJECT: STRENGTH OF MATERIAL -1 TIME:

60mins

)| Answer any two of the following

2x5=10

Q.no Questions Bloom's
Level
a) Derive an expression of shear stress produced in circular shaft subjected to L3
torsion.
1 b) Two shafts of same material and same length are subjected to same torque, if
the first shaft is of solid circular section and second is a hollow circular section.
The internal diameter is 2/3 of outside diameter. Shear stress developed in each
shaft is same, compare the weight of shaft.
A leaf spring a central load of 3000 Newton the leaf spring is to be made of steel
plates 5 cm white and 6 mm thick. If the bending stress us limited 1o 150
2 N/mm”2.Determine
. L1
A) Length of the spring
B) Deflection at the centre of spring

Take E = 2x10"2 N/mm”2
a) A mild steel tube 4 m long, 30 mm internal diameter and 4 mm thick is used
as strut with both ends hinged. Find the crippling load.




Take E = 2.1 x 10"5 N/mm2.2.

b) A hollow alloy tube 5 meter long with external and internal diameter equal
to 40 mm and 25 mm respectively was found to be extended by 6.4 mm under a
tensile load of 60KN. Find the buckling load for the tube when used as column
with both ends pinned. Also find safe compressive load for the tube which factor
of safety of 4.

L5

Steel strut, 1 m long, is 30 mm in diameter. It is subjected to an axial thrust of 18
KN. In addition, a lateral load W acts at the centre of the strut. If the strut fails at
the maximum stress of 350 MN/m”2, determine the magnitude of W.

L1




NAWAB SHAH ALAM KHAN COLLEGE OF ENGINEERING AND
TECHNOLOGY

New Malakpet, Hyderabad-500024
B.E III SEMESTER CIE-II MARCH- 2021

BRANCH: CIVIL ENGINEERING ) DATE:03-03-
2021
SUBJECT: SOLID MECHANICS TIME:
PART-A
I Answer all the questions. 6X1=6
. Bloom’s
Q.No Question Level
1 A cantilever span of 3m supports a uniformly varying load of 12KN/m at free L1
end to 4KN/m at the fixed end. Sketch the BMD.
2 State assumptions made in theory of simple bending. L2
3 Write the formula for variation of shear stress ‘q’ across a section. L2
PART-B
11 Answer any two questions. 2X7=14
8 Bloom’s
Q.No Question Level
4 For a T section with dimensions flange width 100mm, depth=200mm, and
uniform thickness 40mm. obtain the shear stress distribution and calculate L1
maximum and average shear stresses if is subjected to a shear force = 100KN.
5

Sketch the SFD and BMD for the overhanging simply supported beam loaded
as shown in figure-1. Also find the point of contra flexure.

L1




18 kN 32 kN 65 kN

S AP
o m e

FI1G-1

A rectangular beam 150mm wide and 300mm deep is simply supported over
a span of 4m and carries a central point load ‘W’. determine the magnitude
of load ‘W’ if the permissible bending stress is 9 N/mm?.

LS
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Nﬂ.l ASG-1 | ASG-2 | Part-1Ql-abed | Q2 Q3 |BesToF| Qa4 Q5 |BESTOF| CIE-1 | ASG-1 | ASG-2 | Part-1Qlahed | Q2 Q3 |pEsToF| Q4 Q5 [BESTOF| CIE-2 | Average | TOTAL End
| M) | (5m) (6 M) (7M) | M) |Q2&a3| (7M) | (7TM) | qdeas | ToTAL | (5M) | (5M) (6 M) (7M) | (7M) |q2ga3| (7M) | (7M) |as&as| ToTAL | CIE | Marks | Exam
| | co1 | co2 | co1 | co2 | cor | cor | O | co2 | coa | 2 [(30M)| co3 | cos | co3 | coa | cos | cos | @ | coa | cos | €04 | (30m) [P 00 0

1 | 161019732001] 4 a 2 2 7 7 3 3 22 4 4 2 2 7 7 3 1 15 19 39 21
2 | w1ois7adoma| 3 4 3 3 a 4 7 7 24 3 4 3 3 4 4 7 7 24 21 49 29
3 | 161019732003 4 5 2 3 6 6 3 6 26 ] 5 2 3 6 6 6 0 20 28 a9 23
4 | 161019732004 4 4 2 2 6 6 7 7 25 4 4 2 2 6 3 7 7 25 22 39 18
5 [ 161019732005 4 5 2 3 5 5 0 19 4 5 2 3 5 5 5 24 28 69 43
6 | 161019732006| 4 4 2 2 4 4 3 3 19 4 4 2 2 4 4 3 5 21 24 39 17
7 | 161019732007] § 5 2 2 5 5 7 7 26 5 5 2 2 5 5 7 3 17 29 69 41
8 | 161019732008 4 4 2 3 [} 5 5 18 [ 4 2 3 0 5 7 26 29 49 2
9 | 161019732009] 4 4 2 1 7 7 0 18 4 4 2 1 7 7 7 25 1 39 20
10 | 161019732010 4 4 ] 2 4 4 3 3 19 4 4 2 2 4 4 3 0 16 22 39 18
11 | 161019732011 4 4 2 3 6 6 5 B 24 ] 4 2 3 6 6 5 3 25 29 39 12
12 | 161019732013 4 4 2 2 3 3 7 7 22 4 4 2 2 3 3 7 a 18 20 a9 31
13 | 161019732014 4 a 2 2 7 7 3 3 22 4 4 2 2 7 7 3 1 17 23 a9 17
14 | 161019732016] 4 4 2 2 4 4 3 3 19 4 4 2 2 ] 4 3 [ 16 22 39 21
15 | 161019732017 4 4 o} 2 [ 4 3 3 19 4 4 2 2 a 4 3 0 16 24 49 29
16 | 161019732018] 4 4 2 2 7 7 4 4 23 4 4 2 2 7 7 4 6 5 19 39 23
17 | 161019732019 4 a 7 2 4 a 6 6 2 4 4 2 z 4 4 6 6 2 21 49 18
18 | 161019732020] S 6 2 2 7 2 1 1 23 5 6 2 2 7 7 1 2 24 28 59 43
19 | 161019732021 4 5 3 3 7 7 0 22 4 5 3 3 7 7 3 25 22 49 17
20 | 161019732022] 4 4 2 2 2 2 2 2 16 4 4 2 2 2 2 2 3 17 28 39 41
21 | 161019732023 4 3 3 2 6 6 2 7 25 [ 3 3 2 6 6 7 7 25 24 49 22
22 | 161019732024 | 4 4 2 2 [ 4 0 16 4 4 2 2 4 4 7 25 29 49 20
23 | 161019732025| 4 4 2 2 5 s 5 5 2 4 4 2 2 5 5 5 0 17 29 39 18
24 | 161019732026 4 5 3 3 3 3 0 21 4 5 3 3 6 6 3 27 21 49 12
25 | 161019732027] 4 4 2 2 3 3 [ 15 4 4 2 2 3 3 6 23 22 39 31
26| 161019732028] 4 4 T 1 4 4 5 5 21 4 [ 2 2 a 4 5 5 24 29 49 17
27 | 161019732029 4 4 2 2 % 1 7 7 20 4 4 2 2 1 1 7 7 25 20 29 21
28 | 161019732030 4 4 3 3 3 [ 5 5 25 4 a 3 3 6 6 5 0 20 23 59 29
29 | 161019732031| 4 4 2 3 6 ] 7 7 26 4 4 2 3 6 6 7 0 15 22 69 23
30 | 161019732032| 4 4 2 3 7 7 5 s % ] a 2 3 7 7 5 3 16 24 49 18
31 | 161019732033| 4 4 2 2 6 6 4 4 24 4 4 2 2 6 6 4 7 25 19 39 43
32 | 161019732034| 4 4 2 2 2 2 5 5 19 4 4 2 2 2 2 5 7 21 21 59 17
33 | 161019732036 4 4 2 1 3 3 5 5 19 4 4 2 1 3 3 5 2 16 28 49 41
34 | 161019732038] 4 4 2 1 5 5 6 6 22 4 4 2 1 5 5 6 6 21 22 69 22
35 | 161019732039] 4 5 2 1 0 7 7 19 ] 5 3 1 o 7 7 25 28 59 20
36 | 161019732040| 4 5 3 7 7 7 3 3 24 4 5 3 2 7 7 3 0 17 24 59 18
37 | 161019732001 | 4 s 3 3 6 6 4 4 25 4 5 3 3 6 B 4 2 23 29 69 12
38 | 161019732042| 4 5 3 3 6 3 3 3 24 4 5 3 3 6 6 3 1 22 29 49 31
39 | 161019732043] 5 5 3 3 7 7 0 23 3 5 3 3 7 7 1 24 21 [ 17
40 | 161019732044] 5 5 .3 2 A 4 6 6 25 5 5 3 2 4 4 6 0 19 22 59 21
41 | 161019732045| 4 4 2 1 7 7 4 a 22 4 4 2 1 7 7 4 7 25 29 a9 29
22| 161019732046 4 4 2 3 2 2 0 15 4 4 2 3 2 2 7 27 20 59 23
43 | 161019732047| 5 5 3 3 7 1 4 4 21 5 5 3 3 7 7 4 [ 23 2 49 18
44 | 161019732050| 5 5 3 2 5 5 5 5 25 5 5 3 2 5 5 5 B 27 22 59 43
45 | 161019732051| 4 5 3 3 B 5 2 2 22 4 5 3 3 5 5 2 0 16 24 59 17
46 | 161019732052] 4 5 3 3 3 6 4 4 25 4 5 3 3 6 3 4 3 24 19 39 41
47 | 161019732054 4 5 3 2 4 4 7 7 | 2% 4 5 3 2 4 4 7 0 17 21 59 22
48 | 161019732055| 4 5 3 3 6 6 2 2 23 a 5 3 3 6 6 2 0 15 2 | 69 20
49 | 161019732056 | 4 5 2 1 7 7 3 6 25 4 5 2 1 7 7 6 5 24 22 49 18
50 161019732057 4 5 3 2 ] 3 6 6 3 4 S 3 2 3 3 6 (1] 17 28 ?2_ 12
51| 161019732058| 4 3 3 1 3 3 7 7 2 4 3 3 1 3 3 7 4 18 24 g 31
52 | 161019732059| 4 5 1 3 4 a [ 17 4 5 1 3 4 4 5 25 29 49 17
53 | 161019732061 4 5 3 3 4 4 6 6 25 4 5 3 3 4 [ 6 6 27 29 69 21
54 | 161019732062 5 5 3 3 5 5 4 [ 25 S 5 3 3 5 s 4 4 27 21 59 29
55 | 161019732063 4 5 3 3 4 4 7 7 26 4 5 3 3 a q 7 7 29 22 79 23
56 | 161019732064| 4 5 3 3 [ 6 6 21 4 5 3 3 0 6 7 29 29 49 18
57 | 161019732065] 4 5 3 3 2 2 7 7 24 4 5 3 3 2 2 7 2 17 20 a8 43
58 | 161019732066 4 5 3 3 4 4 7 7 26 4 5 3 3 4 4 7 0 17 23 69 17
59 | 161019732067| 4 5 3 3 0 il 1 16 4 5 3 3 0 1 2 17 22 59 41
60 | 161019732069| 4 a 2 2 7 7 0 19 4 4 2 2 7 7 7 25 24 T 22
61 | 161019732070| 4 4 3 3 4 4 6 6 29 [] 4 3 3 4 4 3 6 25 19 59 20
62 | 161019732071| 4 5 3 3 3 3 1 E 19 4 5 3 3 3 3 1 1 16 21 69 18
63 | 161019732072 4 4 2 1 0 4 4 15 4 4 2 1 0 4 4 21 28 39 12
64 | 161019732073] 4 5 3 3 3 3 o 18 3 5 3 3 3 3 0 16 2 59 31
65 | 16101973207a| 4 5 3 i 4 4 0 19 q 5 3 3 4 4 [ 15 28 79 17
66 | 161019732076 4 4 2 1 5 5 B 3 22 4 4 2 % 5 5 6 1 17 4 69 21
67 | 161019732077| 4 5 3 3 2 2 3 3 20 4 5 3 3 2 2 3 0 17 29 39 29
68 | 161019732078] 4 4 2 1 2 2 6 3 19 4 4 2 1 2 2 6 3 16 29 33 23
69 | 161019732080| 4 5 3 3 0 3 3 18 [ 5 3 3 0 3 ) 15 21 69 18
70 | 161019732081| 4 5 3 z 5 5 2 2 21 4 5 3 2 5 5 2 6 25 22 49 43
71 | 161019732082 4 5 3 3 6 [3 4 [ 25 [ 5 3 3 6 6 4 4 25 29 50 17
72| 161019732083] 4 [ 3 1 3 3 0 15 4 4 3 1 3 3 7 29 20 49 1
73 | 161019732084| 4 4 2 T 4 4 4 4 19 4 4 2 1 4 4 4 3 15 23 39 22
74 | 161019732085] 4 5 3 3 4 4 4 4 23 ] 5 3 3 4 4 4 4 25 22 69 20
75 | 161019732085 4 5 3 2 4 4 7 7 25 4 5 3 2 4 4 7 7 26 24 69 18
76 | 161019732087| 5 5 3 3 6 6 5 5 25 5 5 3 3 6 6 5 7 28 19 69 12
77 | 161019732088| 4 4 3 2 7 7 7 7 27 4 4 3 2 7 7 7 7 27 21 39 31
78 | 161019732089| 4 4 3 2 6 6 7 7 26 A 4 3 2 3 3 7 ? 27 28 £9 17
79 | 161019732000] 4 5 2 2 3 6 3 3 22 4 5 2 2 6 6 3 3 16 22 49 21
80 | 161019732001] 4 5 2 2 3 3 7 7 23 a 5 2 2 3 3 7 7 24 28 69 29
81 | 161019732092| 4 5 2 2 3 3 3 3 19 4 5 2 2 3 3 3 7 24 24 39 23
82 | 161019732093| 4 5 2 3 5 5 4 4 23 4 5 2 3 5 B 4 4 2 29 39 18
a3 161019732095 4 4 2 2 4 4 7 7 23 4 4 2 2 4 4 7 7 25 29 59 43
84 | 1610197320%6] 4 4 2 2 3 3 2 2 17 [] 4 2 2 3 3 2 3 2 21 39 17




i



85 161019732097 4 5 3 3 4 4 ] 2 21 4 5 3 3 4 4 2 6 25 22 A3 41
86| 161019732098] 4 5 3 3 3 6 0 21 4 5 3 3 6 3 5 27 29 48 22
87 | 161019732099 4 5 2 2 4 4 4 4 21 4 5 2 2 4 4 4 7 25 20 49 20
88 | 161019732301| 4 5 3 3 S 5 7 7 27 4 5 3 3 5 5 7 T 29 23 69 18
89 | 161019732302| 4 S 3 3 5 5 3 6 26 4 5 3 3 5 s 6 6 27 22 a8 12
90 | 161019732303 4 5 z 3 6 6 6 6 26 4 5 2 3 5 5 1 3 26 2 69 31
91 | 161019732304 4 5 2 3 2 2 6 3 2 4 5 2 3 2 2 6 6 27 19 69 17
52 | 161019732305| 4 5 2 3 3 3 5 6 23 4 5 2 3 3 3 6 3 26 21 59 21
o3 | 161019732306| 4 5 2 3 1 1 0 15 4 5 2 3 1 1 0 15 28 60 29
94 | 161019732307| & 5 2 3 6 6 3 3 23 4 5 2 3 5 6 3 3 17 22 39 23
95 161019732308 4 L 2 3 7 7 6 6 27 4 > 2 3 7 7 6 & 26 28 79 18
96 161019732309 5 5 2 3 7 7 7 ? 29 5 5 2 3 7 7 7 0 17 24 B9 43
97 161019732310 4 S 2 3 5 5 6 6 25 4 5 2 3 kY 5 6 6 25 29 59 17
o8 | 161019732311 5 5 2 3 7 7 5 5 23 5 5 2 3 7 7 5 5 25 29 79 a1
99 161019732312 4 4 2 3 [ 6 7 26 4 4 2 3 6 6 ] 16 21 39 22
100 | 161019732313| 4 4 3 3 5 B 5 3 24 [ 4 3 3 5 5 5 7 28 22 59 20
101 | 161019732314] 4° 5 2 3 3 6 7 7 27 4 5 2 3 6 6 7 5 19 29 79 18
102_| 161019732315] 4 5 2 3 7 7 4 4 25 4 5 2 3 7 7 4 2 2 20 59 12
103 | 161019732316| 4 4 2 3 4 a 2 2 19 4 1 2 3 a A 2 1 18 23 39 31
104 | 161019732317| 4 4 2 3 5 3 7 7 26 4 a 2 3 6 6 7 7 23 2z 49 17
105_| 161019732318] 4 4 2 3 2 2 5 5 20 4 4 2 3 2 2 S 5 23 24 59 21
106 161019732319 4 5 2 2 7 7 7 7 27 4 S 2 2 7 7 7 5 24 19 69 29
107_| 161019732320] 4 5 2 2 5 3 0 18 4 5 2 2 5 5 5 24 21 49 23
108 161019732321 4 5 2 2 [ 3] 3 16 4 5 2 2 Q 3 5 5 28 55 18
109 | 161019732322] 4 5 2 3 5 5 5 B 24 4 5 2 3 5 5 5 7 27 2 59 43
110 | 161019732323 | 4 5 2 3 7 7 6 & 27 4 5 2 3 7 7 6 5 25 28 69 17
111 | 161019732324| 4 5 Z 2 5 s 7 7 25 4 5 2 2 5 5 7 2 17 24 49 41
112 | 161019732325] 4 5 2 3 5 5 7 7 26 4 5 2 3 5 5 7 7 25 29 69 2
113 161019732326 4 5 2 3 (1] 5 = 19 4 5 2 3 0 5 7 25 19 49 20
114 | 161019732327 4 5 2 3 5 5 7 7 6 4 5 2 3 5 5 7 7 25 21 59 18
115 161019732328 4 5 2 El 3 3 7 7 24 4 5 2 3 3 3 7 7 37 22 49 12
116 | 161019732329 4 5 2 3 7 7 3 1 27 4 5 2 3 7 7 3 4 25 29 49 31
117 | 161019732330] 4 5 2 3 3 3 5 5 22 4 5 2 3 3 3 5 4 21 20 49 17
118 | 161019732331| 4 5 2 3 4 a 3 3 21 4 5 2 3 4 4 3 3 23 23 59 21
119 | 161019732332| 4 5 2 3 7 7 7 7 28 4 5 2 3 7 7 7 4 22 22 49 29
120 | 161019732333 4 5 2 3 5 5 3 3 2 4 5 2 3 5 5 3 3 22 24 69 23
121 | 161019732334] 4 5 2 3 1 1 7 7 22 4 5 2 3 1 1 7 0 15 19 59 18
122 | 161019732335| 4 5 2 3 4 4 6 6 2 4 5 2 3 4 4 6 3 21 21 69 43
123 | 161019732336| 4 5 2 2 7 7 5 5 25 4 5 2 2 7 7 5 4 24 28 59 17
124 | 161019732337| 4 5 2 2 3 3 3 3 19 4 5 2 2 3 3 3 7 F 22 69 a1
125 | 161019732338] & S 2 2 5 5 3 3 22 B S 2 2 5 5 3 3 17 28 69 22
126 | 161019732339| 4 5 2 3 7 7 7 7 28 4 5 2 3 7 7 7 6 23 24 79 20
127 161019732340 4 5 2 =) 6 6 7 7 27 4 5 2 3 6 3 7 5 24 29 79 18
128 161019732341 4 S I 3 7 7 b [ 27 4 5 2 3 T 7 & 6 25 29 69 12
129 | 161019732342 4 5 2 3 7 7 7 7 28 4 5 2 3 7 7 7 7 25 21 7 31
130 | 161019732343| 4 5 2 3 7 7 6 3 27 a 5 2 3 7 7 6 6 27 22 69 17
131 | 1610197323d4| S 5 3 2 7 7 7 7 29 B 5 3 2 7 7 7 2 6 | 59 21
132 | 161019732345| & A 3 2 4 4 7 7 25 [ 4 3 2 4 4 7 7 25 20 49 29
133 | 161019732346| 5 5 3 2 7 7 7 7 2 | s 5 3 2 7 7 7 5 2 23 69 23
134_| 161019732347| 5 5 3 2 7 7 6 & 24 5 5 3 2 7 7 6 2 21 2 59 18
135 | 161019732348| 4 5 2 3 7 7 5 s 26 4 5 2 3 7 7 5 3 2 24 69 43
136_| 161019732349| 4 s 2 3 5 5 7 v 26 4 5 2 3 5 5 7 7 24 19 69 17
137 | 161019732350] 4 5 2 3 7 7 5 S 26 4 5 2 3 7 7 5 3 17 21 59 a1
138_| 161019732351] 4 5 2 3 6 = 7 7 27 4 5 2 3 6 6 7 0 17 28 4 22
139 | 161019732352| 4 5 2 3 7 7 7 7 28 4 5 2 3 7 7 7 7 26 2 59 20
140 | 161019732354] 4 5 2 3 3 6 1 1 21 4 5 2 3 3 6 T 7 27 28 69 18
141 | 161019732355] 4 5 2 3 7 7 7 T i 4 5 2 3 7 7 7 4 5 | 49 12
142 | 161019732356| 4 5 2 2 3 3 o 17 4 5 2 2 3 3 6 26 29 59 31
143 | 161019732357| 4 s 2 2 [ 5 5 18 4 5 2 2 0 5 7 27 29 69 17
Average Marks 410 | 466 | 233 | 248 | 472 | 527 | 495 | 491 | 536 | 5.13 | #ReFl [ 4.10 | 4.66 | 233 | 2.48 | 472 | 527 | 499 | 491 [ 536 | 5.00 | 22.20 | 22.20 | 56.34 | 32.67
| cowise |0 Wise Porean i E Sum Formuly " GE-CO Wi tegE Average Marks| 3257
co1 11.37 75.83 €01 = ASG{LO1] + QL{CO1]  BestOQ2BOICOL] €01 % « €01 SUM/total CO1 Markst15)}*100 Studont Count »Avg| 84
02 1227 81.83 O = ASGICOZ) + 01 (C02) + BestOIQMRASIC02) £02 54 = (€02 SUM/total 02 Marka{15}}*100 Total 143
03 11.42 76.13 €03 = ASG(CO3) + QL(C03) + BestON2RAIIC03] 03 % = (€03 5L/ totul 03 Marks{15)]*100 [ 657343
cod 12.13 80.89 C04 = ASGICEM) + (1(C04) + BestDIQARGS(C00) 04 % = (C04 SLIM/total 04 Marks(15))*100
Average H#REFI 0.00
£O Wise P ] [ SEE-cOWise Percantage
C01:C04 = End Exarm Avg Matks | €01-C04 % = {Enel Exam Avig Marks/70)* L0 i|
iR peeid INTERNAL EXAM ATTAINMENT LEVEL SCALE EXTEANAL EXAM / FINAL AT T
3 3 i 3 o <=9 i T 0 =31 COLintALn "0, 30+ CO LA ™D, 70)
2 2 Attalnment Levels i 50-5’;| o 1 | 4049 cozaco)gnmn:u.mwm:mwama
co3 76 3 |wooo| 3 iprcti v 2 | 6069 2 | sose CO3={COBINEAN *(], 04 COSEATAIN "0 70
coa 81 3 |10000] 3 3 | s0 3 | >=50 COA={COAMLAN 0,30+ COAEXTAIN T, 70)
Average
P02 | PD3 | POA | 2 2 POI2 | PsOL | nent¥
—col | 2 1 2 - - 1 = = . 1 1 €01 » (DIRECT ATTAINMENT*0.8) « (INDIRECT ATTAINMENT*0.2]
€02 3 2 1 2 . 2 = 1 - s = 2 1 €02 = {DIRECT ATTAINMENT*0.8) ¥ [INDIRECT ATTAINMENT 0.2
] 3 2 - 2 - - 1 = 1 1 1 €0 = (DIRECT ATTAINMENTD.8) + [INDIRECT ATTAINMENT0.2
[ 3 2 - 2 - . - 1 1 1 1 1 04 = (DIRECT ATTAINMENT*0.8) 4+ (INDIECT ATTAINMENT* (0.2
Average) 3 2 0.5 2 0 0.5 0 05 | 05 | 025 | 05 | 125 1

[ POAMTTAINMENTS |

Coursa PO Attainmenty

DIRECT ATTAINMENT [PO1j= [Average of PO1*Average of CO Direct I JE]

| |__®or | poz | P03 [ P04 [Pos | po6 | F07 | poa | pos | poid | paor |
0 0 1 2 0 0

L !

275 | | Similar for P2 TO P12 & PSO1T0 PSO3
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