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Abstract : For the design of composite breakwater as representative one of the coastal and harbor structures, it has
been widely discussed by the researchers about the relation between the behavior of excess-pore-water pressure
inside the rubble mound and seabed caused by the wave load and its structural failure. Recently, the researchers
have tried to verify its relation through the numerical simulation technique. The above researches through numeri-
cal simulation have been mostly applied by the linear and nonlinear analytic methods, but there have been no
researches through the numerical simulation by the strongly nonlinear mutiphase flow analytical method consider-
ing wave-breaking phenomena by VOF method and turbulence model by LES method yet. In the preceding
research of this study, olaFlow model based on the mutiphase flow analytical method was applied to the nonlinear
interaction analysis of regular wave-composite breakwater-seabed. Also, the same numerical techniques as preced-
ing research are utilized for the analysis of irregular wave-composite breakwater-seabed in this study. Through this
paper, it is investigated about the horizontal wave pressures, the time variations of excess-pore-water pressure and
their frequency spectra, mean flow velocities, mean vorticities, mean turbulent kinetic energies and etc. around the
caisson, rubble mound of the composite breakwater and seabed according to the changes of significant wave
height and period. From these results, it was found that maximum nondimensional excess-pore water pressure,
mean turbulent kinetic energy and mean vorticity come to be large equally on the horizontal plane in front of rub-
ble mound, circulation of inflow around still water level and outflow around seabed is formed in front of rubble
caisson.

Keywords : olaFlow model, irregular waves, composite breakwater, rubble mound, seabed, excess-pore pressure,
vorticity, turbulent kinetic energy
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Fig. 3. Mean water flows and mean vorticities according to the change of significant wave heights around structures and inside seabed.
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Fig. 15. Position of time variation of excess-pore water pressures on rubble mound and seabed.
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Fig. 19. Fig. 17. Time variation of excess-pore water pressures and their frequency spectra according to the change of significant wave heights

on the rubble mound.
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