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1. Application of Mohr’s Circle to the three Dimensional
Analysis of stress:



r)
| D » If A and B are on the same side of the
T, origin (1.e., have the same sign), then

a) the circle defining o, ;. and
Tmay JOT the element is not the circle
corresponding to transformations withir
the plane of stress

b) maximum shearing stress for the

element is equal to half of the
maximum stress

c¢) planes of maximum shearing stress are
at 45 degrees to the plane of stress

Scanned with CamScanner



*» Transformation of stress for an element * The three circles represent the

rolated around a principal axis may be normal and shearing stresses for
represented by Mohr's circle. rotation around each principal axis.
* Points A, B. and C represent the  Radius of the largest circle yields the

principal stresses on the principal planes  maximum shearing stress.

a v I
(shearing stress 1s Zero) fosy = E|ﬂm O g
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3.SIMPLE BENDING & PURE BENDING

Bending stresses are those that bend the beam because of beam self-load and
external load acting on it.

Bending stresses are of two types;

1. Pure Bending
2. Simple Bending

Pure Bending:

Bending will be called as pure bending when it occurs solely because of coupling
on its end. In that case there is no chance of shear stress in the beam. But, the
stress that will propagate in the beam as a result will be known as normal stress.
Normal stress because it not causing any damages to beam. As shown below in
the picture.

Couple | ~ Couple

Pure Bending

Simple Bending:

Bending will be called as simple bending when it occurs because of beam self-load
and external load. This type of bending is also known as ordinary bending and in
this type of bending results both shear stress and normal stress in the beam. As
shown below in the figure.


http://www.engineeringintro.com/wp-content/uploads/2015/08/Pure-Bending-e1438735490786.jpg
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http://www.engineeringintro.com/wp-content/uploads/2015/08/Simple-Bending-e1438735607430.jpg

ASSUMPTIONS MADE IN THEORY OF PURE BENDING:
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6. SECTION MODULUS:

The moment carrying capacity of an object is directly dependent
on geometrical property (I) and material property (E) of an
object, which is collectively termed as flexural
rigidity(EI).Geometry of an object plays an important role in
load bearing capacity of an object which is indicated by moment
of inertia of a section. Therefore section modulus is the
predominant factor which evidences the strength of an object
and 1s defined as the ratio of the moment of inertia of the object
about its centroidal axis to the distance of the extreme fibers of
the object from the neutral axis.

Section modulus is generally denoted by Z.
Therefore , Z =1/ Ymax
where, I = Moment of inertia of a section.
Ymax = Distance of the outer most fiber of the object
from the neutral axis.

Section modulus can also be defined by using the simple
bending theory as,

we know that, M/1=06/Y

Therefore, Z=M /o

1.e, section modulus is also expressed as the ratio of bending
moment to the bending stress of a given object within the elastic
limit.

Significance of section modulus




. Section modulus is the important factor for design of beam

and flexural member

. Higher the value of section modulus, higher will be the
resistance of member to bending

n. It 1s required to calculate stresses in beams.

Iv. It is used to calculate strength of the steel structure

v. More the section modulus, 1t can withstand more load and
it 1s also considered to be more tougher.

Y Y
—x —f
y y
X ~1- X X -4 R
y y
Centroid —f Centroid —x




D) Applicstim 8 Bodiy Equaion in ma”@gaaw

*-C"-* ']'btl 'fcf‘a Jo Lﬂ'QBJi, Qwuada valu[

fiok b brealgnt ocouny dit 4o L,._cm.h _
Momand- You Pk W wreed oo widlle Rk

| " Elaalic linay Shea
Q{ appfa 4 /M.L PMMO:M to q_ll,.amd bl :n

Fa for Duum Ny




g[cw.!lﬁ a‘FPI "% the -f”ﬁc.n_ |ml‘fnlba1 -IJ.m_ u},ua& L,«n_tL'l lolm-. &
bM& wood |":> Sud:j“c,o.l-c.cl -\-o be,vxchv—h MW dJLL%lﬁ'

‘,\m't.o\_ {_o.,,_d, wlud\ MPF% o Lo Cm--)Pchum @_Los.e:a_ %Yﬁ“""
-{_Dhl")f Temg m - (_f.mjhm_ A\~ Tum -lrw-l‘l)pa ‘Mac Qq./!.!: j(v
dre abigued wilh At longiudical anit e wseed

mﬂ Cleake M wasment M bl L\\W\%%
Cotee % Nodual = @nﬁg\l\,—‘s Mtsmw:k J ')

Rowgm ercceds du Shedt ) e welewad, _-l;;eglu\a A

Scanne d with CamScanner



8. MOMENT OF RESISTANCE:

The algebraic sum of moments of the internal forces
(compressive and tensile forces developed in the cross-section
due to bending) about the neutral axis of the section is called the
moment of resistance of the section. For equilibrium condition,
the moment of resistance of a section will be equal to the applied
bending moment at that section. In equilibrium condition,

Bending moment = Moment of resistance

M/I =oly

The moment of resistance of a section corresponding to the
maximum permissible stresses in the material 1s called the
limiting moment of resistance of the section. This indicates the
maximum bending moment that could be resisted by the section
without the stresses exceeding the permissible values.



Substrate(PET)

Maximum compression stress
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