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PRE-REQUISITE | Basic knowledge about Engineering mechanics. :

CO1: Comprehend, define, compute and interpret major mechanical properties demonstrated by solid

COURSE materials,
OUTCOMES CO2: Analyze solid states under uniaxial loading and plane stress conditions.
CO3: Draw shear force and bending moment diagrams of simple statically determinate and statically
indeterminate structural members subject to transverse loading.
CO4: Obtain slope and deflection profiles of statically determinate simple structural members.
COS: Comprehend buckling as a fallure mode in column and determine crippling loads for columns
using Euler’s theary.
CO6: Compute forces in members of a truss.
Week Class day Practical topics Delivery
= Method
=T Gl 1 Review Of Basic Concepts Whiteboard
1.1 Basic Principle of Mechanics; Force, Moment, support conditions,
8 Conditions of equilibrium, C.G & MI, Free body diagram
i Basic Principle of Mechanics: Force, Moment, support conditions, Whiteboard
Conditions of equilibrium, C.G & M|, Free body diagram. | =
e Basie Principle of Mechanics: Force, Moment, support conditions, Whiteboard
—  Conditions of equilibrium, C.G & M|, Free body diagram. o
4™ 1.2 Review of CG and M| of different sections Whiteboard
5" | Review of CG and Ml of different sections Whiteboard
b4 1" | Quiz & Assignment
2" | 2 simple And Complex Stress Strain | Whiteboard
2.1 Simple Stresses and Strains Introduetion to stresses and strains:
i Mechanical properties of materials — Rigidity, Elasticity, Plasticity, Whiteboard
Compressibility, Hardness, Toughness, Stiffness, Brittleness, Ductility,
Malieability, Creep, Fatigue, Tenacity, Durability
4" | Types of stresses -Tensile, Compressive and Shear stresses, Types of | Whiteboard
strains - Tensile, Compressive and Shear strains, Complimentary shear
stress - Diagonal tensile / compressive Stresses due to shear.
5™ Elongation and Contraction, Longitudinal and Lateral strains, Poisson’s | Whiteboard
Ratio, Volumetric strain, computation of stress, strain, Poisson's ratio,
‘change in dimensions and volume etc.
_31;5 1™ Hooke’s law - Elastic Constants, Derivation of relationship between the | Whiteboard
_elastic constants,
2: Problem solving Whiteboard
3| Problem solving Whiteboard
4" 2.2 Application of simple stress and strain in engineering field: Behavior | Whiteboard
ehoar
of ductile and brittle materials under direct loads.
| -'&F' ‘Stress Strain curve of a ductile material, Limit of proportionality, Elastic | Whiteboard
| === limit, Yield stress, Ultimate stress, Breaking stress .
'—‘W _Problem solving _ Whiteboard
N ongation, Percentage reduction In area, Significance of Whiteboard
"1 longation and reduction in area of crass section
= of prismatic bars due to uniaxial load . Whiteboard




-

e et iwl;m
i et =
gH Problem solving o e Whiteh
-ﬁﬁ - miml"‘ e at nd strains; Occurrence Wlﬂt!-hr:.
il 2| 2.3 Complex stress and .r»ltrain | Principal stresses and 5tra
' of normal and tangential Stresces - =
l 3% | Concept of Principal stress and Prinoipsl Planes. | Whitebo,
|..' 4™ | Major and minor principal stresses and ther anentations. Whitebos- .
' 5" | pohr's Gircle and its application to sohve problems of complex stresses | Whitebos:. [
e 1" | Problem sohving | hiRetaan
S Problem solving | Whilehuarg
3 | Problem solving | Whiteboar
&7 Quiz& \
5" | 3Stresses In Beams and Shafts . . Wiskchoand
3.1 Stresses in beams due 1o bending: Bending stress in beams — Theory
of simple bending — Assumptions, Moment of resistance
7 1| Equation for Flexure— Fleaural stress distribution - Curvature of beam - | Whiteboard
= Position of N.A and Centroidal Axis. =
2 Flexural rigidity - Significance of Section modulus. Whiteboard
3:: Problem solving Whiteboard
‘*m Problem soling Whiteboard
5 3.2 Shear stresses in beams. Shear stress distribution in beams of Whiteboard
rectangular, circular and standard sections symmetrical about vertical
i [ She
E Shear stresses in beams: Shear stress disteibution In beams of Whiteboard
::ﬁmﬂﬂ . circular and standard sections symmetrical sbout vertical
2% | Probien
87 B T Rikcehoard
A | 33 Stressesins fyhitebozrd
o~ !:mnmﬂnns:f :f:mmm G e e Whiteboard
5 “Torsion of solid and hollow circular séctions, polar mament of
_ mﬁmﬂ shearing stresses, angie of twist, torsional rigidity, equation of
1| Problem solving .
2% | Problem solvng i :::utehmrﬁ
3 34 Combined bending and direct stresses: Combinati e WY Niteboasd
1] Combmed direct and bending stresses. isiiat ol Whiteboard
4 Maximum and Minimum stresses in Sections, Cond tions for notension. | Wi
s Limit of eccentricity, Maddle third/fourth rule “nsion, | Whiteboard
3 Core or Kern for square, rectangular and ciecula s T
dams and retaining walls. BRI e s Whiteboard
O = Whlﬂbua-rd
Whltthmrd
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p |
i3 \ g™ \T‘}pﬁ of Beams based on support conditions: Calculation of support Whiteboard |l
reactions using equations of static equilibrium. |
A s 5.2 Shear for;:i and bending moment in beams: Shear Force and Whiteboard |
oy Bending Moment: Signs Convention for 5.F. and B.M, 5.F and B.M of |
éﬁ'-"_ general cases of determinate beams with concentrated loads and udl }
By only. v
b“* P 51;““{1 B.M diagrams for Cantilevers, Simply supported beams and l Whiteboard |
® ( \ Qver hanging beams, Position of maximum BM, Point of contra flexure. | ‘I
i | 3™ | Relation between intensity of load, S.F and B.M., | Whiteboard
ol | 4™ | problem solving | Whiteboard |
4! | 5" | Problem solving | Whiteboard
J1a™ l Ly \ 6 Slope and Deflection | Whiteboard 1
6.1 Introduction: Shape and nature of elastic curve (deflection curve). | (
\ 7% | Relationship between slope, defiection and curvature (No dervation), | Whiteboard |:
Importance of slope and deflection. l '|
3® | 6.2 Slope and deflection of cantilever and simply supported beams Whiteboard |
under concentrated and uniformly distributed load [by Doubile |
x Integration method, Macaulay's methaod). |
4 Problem solving I Whiteboard !
Lo | 5™ | problemsolving Whiteboard |
14" 1" |7 Indeterminate Beams 3 - Whiteboard |
7.1 Indeterminacy in beams, Principle of consistent ‘ |
deformation/compatibility, ) | |
e Analysis of propped cantilever, fxed and two span continuous beams Whiteboard
by principle of superposition, | I\
3™ | SF and BM diagrams (point load and udl covering Tull span). Whiteboard |
4™ | Problem solving Whiteboard |
; 5™ | Quiz & Assignment g
: ? 4 B Trusses Whiteboard |
| 8.1 Introductson: Types of trusses, statically determinate and \
| o indeterminate trusses. L
l 2% | Degree of indeterminacy, stable and unstable trusses, advantages of Whiteboard l
L : trusses.
i:-[“ . I B2 Fil'l_alissaﬂrussﬁ: Analytical method { Method of joints, method of | Whiteboard
ol g
4 14 ms Whiteboard
5 Quiz & Assignment |

01 Strength of Materialsi- R Subramanian
02 Theory of s'_trum'_:'re i~ 5 Rammrutham
03, Analysis of structure {vol4&I}j:: V.N VaziranigM M, Rathwani




