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A numerical analysis technique is proposed for three-dimensional sound fields, including perforated
plates vibrated by sound pressure and mechanical force. This technique involves an analysis coupling
acoustics and structure, in which boundary element method is applied to sound field and finite element
method is applied to perforated plates. To verify the validity of this numerical analysis method, the
sound field in an acoustic tube with a thin aluminum perforated plate was analyzed by this method and
the computed result was compared with the experimental result. The sound absorption coefficient of
the perforated plate computed by this method proved to be in good agreement with the experimental
results. It was found that the accuracy of the proposed method is sufficient and is useful for designing

sound absorption structures using perforated plates.
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(a) Acoustic field including
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(b) Method for numerical modeling
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Fig. 1 Numerical modeling of acoustic field including vibrating perforated plate
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Fig. 2 Object for experiment and numerical analysis (Acoustic tube
including perforated plate)
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Fig. 7 Numerical simulation of railway noise propagation
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