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Il MATERIALS
COURSE OUTCOMES
1 Explain the basic materials behavior under the influence of different external loading
Conditions and the support conditions. (K2)
) Draw the diagrams indicating the variation of the key performance features like axial
- Forces, bending moment and shear forces in structural members. (K3)
3 Acguire knowledge of bending concepts and calculation of section modulus and for
determination of stresses developed in the beams. (K3)
4 Calculate deflections in the beams due to various loading and support conditions. (K.3)
5 Compute stresses across section of the thin, thick cylinders and columns to arrive at
optimum sections to withstand the internal pressure using [ame’s Equation. (K3)
| e B oo
‘ Out Comes / Topics . i Book/ | Contact | Delivery
DNLE Bloom’s Level No. Topicscietreity Refere Hour Method
_ nee
B Simple Stresses and Strain::
\ £l Elasticity and plasticity §.2 TLR 1
1.2 | Types of stresses and strains | T1,RI 1
g ) Hooke's law — Factor of
hxpla}n! the basic | 1.3 safety, Poisson’s ratio TR i Chalk &
Ln:;fcn‘a 5 d 1.4 | problems L T1,R1 1 Talk,
CLANIIE e 1.5 | problems 5 TLR2 1 PPT
I the influence of Relationship between : T ; I
different external | 1.6 | Elastic constants TLR2 | 1 GaoEs
oading L7 | problems T1,R1 1
Conditions and 1.8 — —
the support . Emh!ﬂlgl_s__ e T1,R1 . T
conditions. (K2) 1.9 s 01 varying seclion — T2RI1 1
stresses in composite bars. '
1.10 | problems __; T2,R1 i 1
1.11 | problems —— T2.R1 1
1.12 | problems _ T2,R1 1
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Total 12
Shear Fnﬁe Jamdl
n omeni:
21 Eglfl'tﬂliltign of beam T2 .
Types of beams |
22 Cnnqcpt of shear force and T2.R1 {
bending moment
2.3 | Point of contra flexure T2,R2 1
Relation between S.F., B.M,
2.4 | and rate of loading at a section | T2,R1 1
of a beam; -
S.I and B.M diagrams for
Efl"d“’ the 25 cantilever, simply supported T1.R2 1 Chalk &
fjla_gmf_ﬂﬁ " and overhanging beams i Talk,
lnd}ca‘tmg the A subjected to point loads, PP,
variation of the S.F and B.M diagrams for Tertorial
key performance cantilever, simply supported
I features like axial | 2.6 | and overhanging beams T2,R1 1
Forces, bending subjected to uniformly
moment and shear distributed loads,
forces in SF and BM diagrams lor
structural cantilever, simply supporied
members. (K3) and  overhanging  beams
subjected to uniformly
2.7 Garyli - partial | TVRI 1
uniformly distributed loads,
couple and combination of
these loads.
2.8 | Problems T1,R1 1
2.9 | Problems | T,R1 1
2.10 | Problems T1,R1 1
| 211 | Problems B TLRI 1
- 2.12 Problems T1.R1 1
o Total 12
Acquire Flexural and Shear Stresses:
knowledge of 3.1 | Flexural Stresses: Theory of T2.R1 i
bending concepts simple bending, Assumptions Chalk &
and calculation 34 | Derivation of bending Talk,
I of section " | equation, T2,R1 L PPT
modulus and for Neutral axis, Determination of Tut 4 |
determination of 13 bending  stresses, section utoria
stresses dulus of re T1i,R2 1
: modulus of rectangular and
developed in the circular sections (Solid and
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beams. (K3) Hollow),
1, T, Angle and Channel
3.4 | sections, Design of simple T2,R2 1
heams
35 Problems T1.R2 1
ShearlSlrEségs: Dierivation of
formula — Shear siress
3.6 distribution across various T2,R1 1
i beam sections like rectangular
3.7 Problems T1,R2 1
Shear Siresses: Derivation of
formula — Shear stress
18 distribulion across various TL,R1 1
beam sections like circular, I,
| T Angle seetions.

3.9 | Problems T1,R1
. 3.10 | Problems T1,R1
3.11 | Torsion — circular shafts only. T1,R1
3.12 | Problems T1,R1

[SV R S ey

Total 12

Deflection of Beams: Double
4.1 | integration and Macaulay’s T2,R1 1
methods

Determination of slope and
deflection  for  cantilever
subjeccted  to  point  loads,
uniformly distributed loads,
uniformly  varying  loads,
partial uniformly distributed

loads, couple and combination
Calculate of these loads. Chalk &

g:ﬂe:chi;]ns in the 4.3 | Problems T1,R2 1 Talk,
' v 813 e 2 4.4 | Problems TZ,R1 1 PPT
various loading e et .
Determination of slope and Tutorial
and support deflection $ot sy
Londitions. (K3) e f:ctmn or simply supported
subjected to point  lpads,
uniformly distributed loads,
uniformly ~ varying  loads,
partial uniformly distributed
loads, couple and combination
of these loads.
4.6 | Problems T2,R1 1
4.7 | Problems TL,R1 1
4.8 Dcmm?inatiun of slope and
| deflection for overhanging

4.2 T2.R1 1

4.5 T1,R2 1

TL,R1 1
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beams subjected to point loads,
uniformly  distributed loads,
uniformly  varving loads,
partial uniformly distributed
loads, couple and combination
of these loads.

4.9

Problems

T1,R1

4.10

Problems

TLR1 |

4.11

Mohr’s theorems — Moment
arca method — application to
simple cases of cantilever.

T1,R]

412

Problems

TLR1

Compute
S{resses across
section of the
thin, thick
cylinders and
columns to
arrive at
optimum
sections to
withstand the

internal pressure |

using Lame’s
Equation. (K3)

5.1

Introduction — Classification of
columns — Axially loaded
compression members

T2,R1

12

Euler*s crippling load theory —
Derivation of Euler's critical
load formulae for various end
conditions

T2,R1

Problems

T1,R1

Problems

T1,R2

FEquivalent length —
Slenderness ratio — Euler's
critical stress — Limitations of
Eulers theory

5.6

T1,R1

Chalk &

Rankine — Gordon formula -
Eccentric loading and Secant
formula - Prof. Perry's

formula.

T2,R1

Talk,
PPT,
Tutorial

7

Problems

T2,R1

5.8

Thin and Thick cylindrical
shells — Derivation of formula
for longitudinal and
circumferential  stresses —
hoop, longitudinal and
volumetric strains

59

T1,R2

Problems

510

Cvolume  of

T1,R2

changes in diameter,
thin  eylinders.
Lames theory for thick
cylinders,  Derivation  of
Lames formulae,

and

T1,R2
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distribution of hoop and ]:-Jadial
stresses across the thickness,
A4 compound cylinders- distribution T1R2 1
of stresses -l
5.12 | Problems T1,R2 1
Total 12
CUMULATIVE PROPOSED PERIODS 60
Text Books: X .
S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
1 Strength of Materials by R. K. Bansal, Lakshmi Publications, 16th Edition, 2022.
2 Strength of Materials by J.K. Gupta and 8.K. Gupta, Cengage publications 2nd edition, 2024
3 Strength of Materials by B. S. Basavarajaiah and P. Mahadevappa, Universities Press 3rd
Edition, 2010,
Reference Books:
‘ S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
1 Advanced Mechanics of Solids, 1.8 Srinath, McGraw ITill Eduecation, 2017, 3rdEdition
5 Strength of Materials - Fundamentals and Applications, T.D.Gunneswara Rao and
MudimbyAndal, Cambridge University Press, 2018, 1st Edition
| Web Details '
1 | Rittps:/iwww, youtube.com/watch?v=IpMZNpWjsk4 ]
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