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Error Analysis of Transverse Vibration Natural Frequency of Simply Supported Beam

GE Su - juan, LI Jing - bin

( School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract ; Using the Euler — Bernoulli beam theory to calculate the transverse vibration natural frequency of u-
niform cross section beam exists certain error. The solution of the Timoshenko beam theory considering the in-
fluence of shear deformation and rotational inertia can be sufficiently precise. In combination with the engi-
neering practice, within the common scope of design parameters, the calculation error of natural vibration fre-
quency based on the Euler — Bernoulli beam theory has been computed about the rectangular section, the cir-
cular section, the thin circular tube section, the I - shape section and the box section for simply supported
concrete or steel beam. The results show that, using the Euler — Bernoulli beam theory, for the rectangular
section and the circular section concrete beam, the calculation error of the first natural vibration frequency is
usually less than 5% , which can meet the engineering need. For the I - shape section, the box section and
the thin circular tube section steel beam, the calculation error of the first natural vibration frequency is not
more than 5% only when the beam’s depth — span ratio is small. And concerning the second or higher fre-
quencies, the calculation errors are often far more than 5% , so Euler -~ Bernoulli beam theory does not work
well.

Key words: simply supported beam; transverse vibration; natural vibration frequency; error analysis



