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Introduction

Beam theory is such a common engineering fundamental; it
is impossible to be omitted from almost any engineering-
specialism. However, this sheet incorporates stress and
stiffness as well. For more information on, and calculations
of the area moment of inertia /, see sheet: Area moment of

inertia.

Validity

Euler-Bernoulli beam theory is only valid with the following

assumptions:

e (Cross sections of the beam do not deform

in a

significant manner under the application of transverse
or axial loads and can be assumed as rigid.

e During deformation, the cross section of the beam is
assumed to remain planar and normal to the deformed

axis of the beam.

Generally, these criteria are met when the beam is a slender
beam with small rotations. This means the slenderness of
the beam (ratio L/h) should be larger than 10 and the
rotation of the neutral axis (8) should be smaller than 5°.

u = extreme fiber distance
A = cross section area
| = Area moment of inertia
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Cross section not planar

Cross section not normal
to the deformed axis
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