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Nonlinear Wave Transformation and Air Pressure Variation of
Air-Chamber Structure
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Abstract

Nonlinear characteristics of air pressure variation and wave transformation of a fixed air-chamber structure are
discussed theoretically and experimentally. Two analytical methods(method | and 1) based on the perturbation
method and Green's formula are employed in order to evaluate nonlinearities by the submerged and semi-submerged
air-chamber structure. Moreover, an air compression model is newly developed to estimate the dynamic air pressure
in the air-chamber inside the structure, assuming the Boyle-Charles’ law with adiabatic process in the air pressure
variation. Theoretical values of the method | considering evanescent mode waves at an imaginary boundary, are in
good agreement with those of method |l employing the imaginary boundary which is not affected by evanescent
mode waves. Both theoretical values are shown to agree well with experimetal values.
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