PRINCIPAL STRESS

Principal stress are maximum or minimum normal stress which may be
developed on a loaded body.

[(? The plane of principal stress carry zero shear stress. J

SIGN CONVENTIONS

e Tensilestressis considered ~ _ ™ b
positive and compressive :
stress is negative. ©) Txy Ty )
* Angle ‘6’ is considered
positive if it is in anti- :
clockwise direction. Positive shear stress Negative shear stress

* Shear stress acting on a positive face of an element is considered
positive if it is acts in positive direction of one of the coordinate
axes and negative if acts in the negative direction of the axes.
Similarly on a negative face of an element is positive if it act in
negative direction of the axes and negative if it act in the positive
direction.

3’» Normally the reference plane taken are major principal plane or
vertical plane.

ANALYTICAL METHOD OF ANALYSIS

() Ifo, and o, are given principalstress as shown in figure, then normal
and shear stress on plane a-a which is inclined at angle ‘6’ from
major principal plane (o, > o,)
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If 8 occupies a position such that Ta_ ) DECOMES ZErO, then
such a plane is called principal plane and ¢, and 6, become
principal stress.
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(i) fo,, o, and T, are given and we have to find out principal stresses
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(iv) Pure shear case - :
Thus normal stress on plane a—a oy
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Remember | + 1, =1/ +1/= constant

GRAPHICAL METHOD OF ANALYSIS/MOHR CIRCLE

Mohr circle is the locus of points representing magnitude of normal and
shear stress at various plane in a given stress element.
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e Radius of Mohr’s circle
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e Radius of Mohr circle represent the value of maximum
shear stress.

¢ Normal stress on the plane of maximum shear stress is

Remember represented by coordinate of centre of Mohr circle.

e Mohr circle reduce to a pointin case of hydrostatic loading and
zero shear. In case of pure shear, centre will fall at origin.

e |f shear stress causes clockwise couple at the centre of element
then it will be plotted above o, (+ve) and vise-versa.
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ANALYSIS OF STRAIN

N g s Y
€ , = Major principal strain = E—pF L o)
€, = Minor principal strain = O2 _HOy
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Symbol has usual meanings. 2 »X

e Total strain energy per unit volume
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U é[cf +06% + 03 - 21(0,0, + 6,0, + 6,0,) | for 3D case

& é[cf +65 - 2u6.0, |for2D case
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ekt e Plane stress does not lead to plain strains.

e Oy
e For strain analysis formulas, put ?Xy is place of T, every where

in stress formulas.

1 ,
e Max shear stress = > (difference of principal stress)

Max shear strain = difference of principal strains
e For shear: Radius of Mohr circle = 1,
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For strain: Radius of Mohr circle =




