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ABSTRACT

For one-dimensional structures, a vibration response consists of direct and reflected waves from
boundaries. Based on this concept of separable wave components, a modified travelling wave method
(MTWM) is proposed in this paper: while all allowable waves are assumed and the boundary conditions
are applied on by the conventional travealling wave method (TWM), in the proposed MTWM direct and
reflected waves are assumed within the beam element, and the governing relations between direct and
reflected waves are described in terms of the reflection or transmission coefficients. It is shown that the
vibration response with considerable accuracy can be obtained compared to TWM for single and coupled
beams. It is also shown that the band analysis to obtain quadratic response, or power flow response can be
carried out by a slight change of the governing equations for one-dimensional structural systems. It is
thought that the suggested MTWM can be used as a unified approach for predicting linear spectral
response and/or quadratic band response involved in the one-dimensional structural vibration.
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Fig. 2. Coupled two beam model under external forces.
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Fig. 3. Configuration of a beam structure composed of 10

four beam elements.
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Fig.7. Comparison of predicted quadratic response by
TWM and MTWM at x, =07/, with x, =04/,
(n=001). (a) Longitudinal  quadratic
displacement; (b) flexural quadratic displacement.
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