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Moment of Inertia:

Second moment , or moment of inertia , of an area:
Moment of inertia applied to areas has no physical meaning when examined by its
self, it is a mathematical expression of a form J(distance)’dA .when used in

combined with other terms such as flexure formula (o =¥), it begins to have a

significance .

For a beam subjected to a bending moment, the internal forces in any section
of the beam are distributed forces vary linearly with the distance “y” from an axis
passing through the centroid of the section.
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Resultant : R=[ k y dA
=k[ydA
& =y dA = § A = zero as the centroid of the section located on the x-axis

= system of AF — Couple (as ten.& comp.) <l

& for equilibrium :

B.M= X yAF
AM= yAF= Kk y? AA o
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Polar Moment of Inertia:

The moment of inertia for an area relative to a line or axis L the plane of the
area is called the Polar Moment of Inertia.
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Radius of Gyration of an Area:

|x=.[ y2 dA

If this area is squeezed into a strip with the same moment of inertia w.r.t. the x-axis,
the strip should be placed at a distance kx from the x-axis. i.e.
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kx: radius of gyration w.r.t. the x-axis.
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