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Elastic wave propagation is analyzed for periodic composites with a layer possessing different periodicity.
To achieve this, a numerical method is developed based on the finite element approach. The problem under
consideration is stated in the context of the equation of motion for a repetitive unit of the layer. For that
sub-region, unknowns on the lower and upper boundaries are described by the aid of impedance matrices.
The impedance matrix of a periodic half-plane is composed of eigenvectors of the transfer matrix of a unit
cell representing the periodicity. The method is applied to the transmission of incident waves through the
periodic layer consisting of a matrix and circular inclusions with square arrangement. It is found that the
composite layer with only a few stories can exhibit the stopband at some frequencies. The band structure of
the layer can be deduced precisely by dispersion analysis of an infinite field having the identical periodicity

of the layer.
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