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A Study on Calculation Method of Inundation due to Wave Overtopping
Considering Inflow and Outflow on Quay

Yuki HAMANO*
Katsuya HIRAYAMA**

Synopsis

In recent years, overtopping of high waves superposed storm surges during typhoon passing
cause flood damage on quay, and it is feared that such damage will increase in the future due to the
sea level rise and the strengthening of typhoons caused by the influences of climate change. On the
other hand, the phenomenon of inundation of wave overtopping on quay has not been fully
investigated yet, although a simple estimation method of the inundation depth in a cross section and
in a steady condition is proposed by Takayama (2018). So, in this situation, it is required to perform
horizontal numerical calculations and model experiments in unsteady conditions. Therefore, in this
study, continuous numerical simulations of inundation on quay at Rokko Island in Kobe port due to
wave overtopping superposed storm surge are conducted while changing wave condition and tide
level during the typhoon No. 1821 (Jebi) passing. Moreover, the horizontal model experiment is
conducted in constant wave conditions and tide levels to verify the calculation accuracy of a
Boussinesq model and to complement distribution of inundation levels and velocities which are
difficult to measure in model experiment. On the basis of the above consideration, the process of
inundation on quay due to wave overtopping and storm surge is tried understanding. The main
conclusions are shown below.

+ By modifying the wave generation method of the Boussinesq model to smoothly connect the
amplitudes of the component waves and the tide levels at different times and performing wharf
overtopping flood calculations that change the wave and tide conditions, it is confirmed that the
calculated flood area changes because of the change of wave and tide level and the history of flood.

+ Several horizontal model experiments and their simulations under constant wave and tide
conditions were conducted. While high reproducibility of the calculations was confirmed, the planar
behavior of the overtopping water on the quay was investigated from the calculation results
complementary to the experimental results. The overtopping flooding process unique to wharves,
which approaches a steady state while the inflow and outflow volumes are balanced, was realized.

+ By comparing the inundation heights obtained by a simple estimation method with ones
obtained by the experiments and their simulations, the issues on applying the simple estimation
method to estimating planar behavior of overtopping water on the quay were clarified.

Key Words: inundation, wharf, wave overtopping, storm surge, Boussinesq model
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