Objective of the lecture

1-Theory of pure bending, assumptions, and relations.

2-Why do we estimate the Product of Inertia?

3-Mohr circle of inertia.



Assumptions

1-Plain section perpendicular to the neutral axis before deformation, remains
perpendicular to the neutral axis after deformation.

b5 plane in deformed beam remains

perpendicular to the deflection curve
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2-Deformation due to bending is small

3-The beam is initially straight and all longitudinal filaments bend into circular arcs
with a common center of curvature.
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in deriving an expression for the longitudinal strain ¢ __.

4- Deformation in the vertical direction, 1.e. the transverse strain £ . may be neglected

This assumption 1s

summarised in the deformation shown in Fig. 7.4.20, which shows an element of
length / and height /# undergoing transverse and longitudinal strain.

$ dh

Figure 7.4.20: transverse strain is neglected in the elementary beam theory
5-The radius of curvature is large as compared to the dimensions of the cross-

6-The value of Young's Modulus of Elasticity is same in tension and compression.
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https://en.wikipedia.org/wiki/Modulus_of_Elasticity
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