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Numerical Simulation of Interaction between Composite Breakwater
and Seabed under Regular Wave Action by olaFlow Model
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Abstract : The behavior of wave-induced pore water pressure inside the rubble mound and seabed, and the resultant
structure failure are investigated, which are used in design of the composite breakwater representing the coastal and
harbor structures. Numerical simulation techniques have been widely used to assess these behaviors through linear
and nonlinear methods in many researches. While the combination of strongly nonlinear analytical method and
turbulence model have not been applied yet, which can simulate these characteristics more accurately. In this study,
olaFlow model considering the wave-breaking and turbulent phenomena is applied through VOF and LES methods,
which gives more exact solution by using the multiphase flow analytical method. The verification of olaFlow model
is demonstrated by comparing the experimental and numerical results for the interactions of regular waves-seabed
and regular waves-composite breakwater-seabed. The characteristics of the spatial distributions of horizontal wave
pressure, excess-pore-water pressure, mean flow velocity and mean vorticity on the upright caisson, and inside the
rubble mound and seabed are discussed, as well as the relation between the mean distribution of vorticity size and
mean turbulent kinetic energy. And the stability of composite breakwater are also discussed.

Keywords : olaFlow model, composite breakwater, rubble mound, seabed, excess pore pressure, vorticity, turbulent
kinetic energy
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Fig. 1. An illustrative sketch of wave-seabed flume for numerical analysis.
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Fig. 2. Comparison of wave induced pore water pressures in seabed.
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