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COURSE OUTCOMES
1 Calculate stresses and strains in structural members subjected to various types of
loadings.[K3]
o Sketch the Shear force and Bending moment diagrams of beams subject to combination
- Of loads.[K3]
" Determine and Sketch the stress distribution in section of the beam subjected to
| Bending and Shear loads.[K3]
4 Determine the Shear stresses and Modulus of rigidity, Slope and Deflection in
shafts.[K3]
5 Evaluate stresses in thin and thick cylinders.[K4]
et Conta
UNIT Outcomes / Topics . - Book/ Delivery
! Bloom’s Level No. TopicsiActevity Refere et Method
Hour
nce
Simple Stresses and Strains
111 Introduction, Stress, Strain, TI :
1.12 | Types of Stresses ™
1.13 | Elasticity and Elastic Limit Tl
1.1.4 Hooke's Law and Elastic Moduli T2. Tl 1
Modulus of Elasticity
1.1.5
T Chalk &
Calculate stressesand | | 14 | Factor of Safety TIT2 Talk
strains in structural - . : PPT
; : 1
I members subjected to 117 Constitutive Rflanonshlp between I Videos
various types of Stress and Strain [Aeiive
loadings.[K3] Elastic Constants Learning
191 | Introduction, Longitudinal Strain TI Activity)
122 Lateral Strain, Poisson's Ratio T 1
Volumetric Strain, Volumetric Strain
1.2.3 | of a Cylindrical Rod TLT2 1
Sphere and Rectangular block
— Bulk Modulus Tl I
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125 Expression for Young's Modulus T1 1
in Terms of Bulk Modulus
Principal Stresses and Strains
13.1 Int‘roc.iucti(:m, Principal Planes and T1.12 1
Principal Stresses
Methods of Determining Stresses
Far on Oblique Section *t :
Analytical Method for
1.3.3 | Determining Stresses on Oblique T1,T2 1
Section
Graphical Method for Determining
134 Stresses on Oblique Section Ve :
1.3.5 | Mohr's Circle. T1,T2 1
P Elas"uc cc?nstant fox: different T1T2 1
Engineering Materials
Total | 16
Shear Force and Bending Moment
2.1 | Introduction, Types of Beams Tl 1
22 | Types of Loads T1,T2 1
93 Sign Conventions for Shear Force Tl 1
) and Bending Moment
54 S}}ear Force and Ben_dmg Moment T1, T2 1
Diagrams for a Cantilever
Sketch the Shear force | 2+ simply supported Fl L
and Bending moment 26 | over hanging beams T1 1
: Chalk &
8 dlagrams of beams 27 with different loads and | TL, T2 1 Talk
subject to " | combination of loads PPT
combination 2.8 | Point loads Tl 1
of loads.[K3]
29 |UDL T1, T2 1
2.10 | UVL and couple Tl 1
211 | Relation between Load T1 1
2.12 | ShearForce and Bending Moment T1 1
Case study on Failure Analysis of | T1, T2 1
CBS 2
a Bridge
TOTAL 13
Flexural Stresses
Introduction, Pure Bending or T1 1
111 D . d Sketch 311 Simple Bending
etermine and Sketch 7355 heory of Simple TLRL | 1
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the stress distribution

Bending with Assumptions Made

! in section of the beam | 3.1.3 | Expression for Bending Stress, Tl 1
‘ subjected to 3.14 Ne}xtral Axis and Moment of T1, R1 1
Bending and Shear lr;s’s(;fmcestm = = = 1
- ~ 1 - | Bending Stresses in Symmetrica
loads.[K3] 3.1.5 Sections
3.1.6 | Section Modulus T1,R2 1 PPT
- : (Active
3.1.7 Section I\:Iodulus for _V arious T2,R1 1 Learning
Shapes ot_ Beam Sec.tlons Activity)
3.1.8 and Bending Stress in Tl 1
*7*7 | Unsymmetrical Sections
3.2 | Shear Stresses Introduction Tl 1
3.2.1 | Shear Stress at a Section Tl 1
Shear Stress Distribution for T1,R3
3.2.2 | Different Sections like 1
. Rectangular
! 3.2.3 | Circular Tl 1
i 3.2.4 | Triangular T1,T2 1
| 3.2.5 | I, T and Angle sections Tl 1
| CBS Polar Moment Of Inertia and R3 1
Section Modulus Experimentation
Total | 14
Deflection of Beams
4.1 | Deflection of Beams Introduction T1,T2 1
Deflection and Slope of a Beam R1,T2
42 | Subjected to Uniform 1
Bending Moment
4.3 | Relation between Slope T2,R1 1
Determine the Shear 4.4 | Deflection and Radius of Curvature | T2,R1 1
O stresses and Modulus 4.5 Deﬂ.ection of a Simply .SuppOfted T2,R1 1
.t 46 cantilever Beams Carrying point T1,R1 1 PPT,
pv | of rigidity, Slope and load video
Deflection i 4.7 and UDL using Macaulay's Tt, T2 1 lecture
; Method
shafls.[K3] 4.8 | and Moment Area Method T, 1= i
4.2. | Torsion :Introduction T, 1
i f | T2,R1
Derivation of Shear Stress
4.2.1 | Produced in a Circular Shaft T2,R1 1
Subjected to Torsion
4.2.2 | Maximum Torque Transmitted by a | T2,R1 1
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Circular Solid Shaft
423 and Hollow Circular Shafts, Power | T2,R3 1
" | Transmitted by Shafts
424 Expression for Torque in Terms of T2, 1
""" | Polar Moment of Inertia R1
42.5 | Polar Modulus e
426 Strength of a Shaft of Varying T2,R5 1
"7 | Sections,
42.7 | Combined Bending and Torsion T2 1
Total | 12
Thin Cylinders and Spheres
Introduction, Stresses in a Thin T2,R4
5.1.1 | Cylindrical Vessel Subjected 1
to Internal Pressure
512 Expression for Circumferential T2,R3 1 P P:F
" | Stress (Active
513 Expression for Longitudinal T2, 1 Lea}'“_mg
"'~ | Stress, Efficiency of a Joint R1 Activity)
Effect of Internal Pressure on the T2,
5.1.4 | Dimensions of a Thin R1 1
Cylindrical Shell,
5.1.5 | Wire Winding of Thin Cylinders. T2,R1 1
Evaluate stresses in 5.1.6 | Thin Spherical Shells T2,R2 1
. . Change is T2,R1
v thin and thick 5.1.7 | Dimensions of a Thin Spherical 1
cylinders.[K4] Shell Due to an Internal Pressure
5.2 | Thick Cylinders: Introduction T2,R3 1
591 Stresses in a Thick Cylindrical 1
“" | Shell T2,R2
599 Stresses in Compound T1,R1 1
" | Thick Cylinders
Initial Difference in Radii at the
5.2.3 | Junction of a Compound Cylinder | T2,R2 1
for Shrinkage.
CBS | Case study on Pressure Vessels 1
Total | 12
CUMULATIVE PROPOSED PERIODS 67
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T1 Popov E, Solid Mechanics, Prentice Hall India Learning Private Limited, 2nd edition, 2002.
T2 R K Rajput, Strength of Materials, S. Chand Publishing, 6th Edition, 2015.
Reference Books:
f gy
S.No. | AUt HHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
R1 R. K Bansal, Strength of Materials, Laxmi Publications, New Delhi, Revised 4th
Edition, 2010,
R2 S.S. Rattan, Strength of Materials, Tata Mc-Graw Hill Private Limited, New Delhi,
2nd edition, 2012
R3 Stephen P. Timoshenko, James M. Gere, Mechanics of Materials, , C B S Publishers,
(2nd edition) 2011.
R4 Ferdinand P. Beer, E. Russell Johnston Jr. , John T. DeWolf, David F. Mazurek ,
Mechanics of Materials, 7th Edition, 2014.
RS R K Rajput, Strength Of Materials, S. CHAND, 1st Edition, 2018
R6 Ramamrutham S, Strength of Materials, Dhanpat Rai Publishing Company (p) Ltd.,
18th Edition, 2014.
R7 U. C. Jindal, Strength of Materials, Pearson Education; 1st edition, 2012.
Web Details
https://nptel.ac.in/courses/112/107/112107146/
http://www.nptelvideos.in/2012/11/mechanics-of-solids.html
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