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Experimental Study of Impact Breaking Wave Pressure Acting on

Offshore Structures

Abstract

In the design of offshore structures, structural strength is required to withstand stormy weather
conditions such as typhoons. During stormy weather, turbulent sea conditions cause waves to break. The
impact force received from a breaking wave (hereinafter referred to as “impact breaking wave force”)
is evaluated using a theoretical formula in the case of an upright wall, but this formula is not applicable
to offshore structures with complex shapes. Therefore, we conducted model experiments to clarify the
location at which offshore structures are subjected to the impact pressure of a breaking wave (hereafter

referred to as “impact breaking wave pressure”).

Although prior wave testing had been essential to ensure accurate collision of a plunging breaker
with the structure, our numerical analysis confirmed the collision position of the plunging breaker and
eliminated the need for wave testing. In addition, we succeeded in measuring impact wave breaking
pressure at low cost and in a short period of time because we were able to generate plunging breakers
without an inclined plate in the wave tank. From the present experimental results, we derived an
experimental equation that can be used to estimate the location of the maximum value of impact wave
breaking pressure generated from the plunging breaker. By substituting the water depth and the
maximum height reached by the breaking wave into this experimental equation, the pressure sensor can
be appropriately placed at the location where the impact force occurs and is to be obtained in the model

experiment.
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