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This paper presents a boundary element method for elastic wave scattering by periodi-

cally allocated cavities in an unbounded elastic matrix and its applications to topology

optimisation. Periodic Green’s function is employed as the kernels of layer potentials,

which enables us to analyse the scattering problem accurately. We propose an efficient

calculation of this Green’s function using Poisson’s summation formula and Kummer’s

transformation. After that, a new topological derivative is derived by using the adjoint

variable method and incorporated into a level-set-based topology optimisation algorithm.

We finally demonstrate a numerical example of the topology optimisation and confirm its

effectiveness.
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Fig.1 Periodic scattering of an incident elastic

wave.
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