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Abstract : Unlike most published work on beam modeling only suitable for the low-frequency and
long-wavelength approximation, the present research proposes new development procedures to rigorously
construct an accurate model for the dynamics of beams over a wide range frequencies and wavelengths.
To do this, a dimensional-reduction yielding a beam theory with the aid of small parameters that are
inherent to the beam problem is carried out using dynamic variational-asymptotic method to derive
one-dimensional equations within low-frequency and long-wavelength regime. In addition, construction of
a dynamic beam theory must involve another dimensional-reduction procedure for the high-frequency
behavior as well as a separate and logically independent step for the short-wavelength regime. As a
direct outgrowth of the present theory, a computer code is developed and provided to represent
dispersion curves depending on various degrees of freedom and allow the selection of the optimal
variables for approximate beam model through comparison with the three-dimensional finite element
method. The excellent agreement demonstrates the capabilities of the present model to analyze dynamic

structural responses over a wide range of frequencies and wavelengths
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