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Characteristics of Wave Pressures According to the Installation Location
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Abstract : In recent years, coastal and port structures have attempted to prevent wave-overtopping or provide
waterfront areas by installing superstructures on the structural crowns. In general, in the design stage, the Goda
formula acting on the front the structure is applied to calculate the wave pressure acting on the superstructure in
consideration of the wave-runup of the design wave. However, the wave pressure exceeding the Goda wave pres-
sure could generate depending on the installation location of the superstructure where the wave-overtopping
occurs. This study analyzed the applicability of the Goda formula to the wave pressure calculation for the super-
structure of the vertical structures through hydraulic model experiments and numerical simulations. Furthermore,
this study investigated the magnitude of the wave pressure acting on the superstructure based on detailed numeri-
cal results. As a result, the wave pressure acting on the superstructure was up to 120% higher than the maximum
wave pressure on the still water surface. In addition, the wave pressure increases exponentially with the Froude
number computed by the overtopping water depth at the crown of the structure, and we proposed an empirical for-
mula for predicting the wave pressure based on the Froude number.

Keywords : superstructure, wave pressure, hydraulic model experiment, numerical simulation, wave-overtopping
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Fig. 1. Destruction of the upper structure of Gamcheon Port breakwater by typhoon.
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Table 2. Ratio of shock wave pressure to maximum pressure at the still water level
T /=0.0cm /=55cm /=10.5cm /=155cm [=20.5cm [=255cm
Ratio [%]
1.2 16.56 84.73 51.92 19.65 10.95 2.59
1.4 35.48 70.99 63.02 53.21 50.02 43.93
1.6 38.52 63.54 56.91 43.87 44.47 41.79
2.0 46.14 56.42 86.78 75.03 54.85 56.18
22 52.52 96.53 123.80 107.75 94.57 82.85
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Fig. 12. Comparing the Froude number with the distribution of
wave pressure.
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