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Numerical investigation on wave attenuation performance of
the open breakwater with newly-developed elliptical arc-plate
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Abstract: Based on the open source programme OpenFOAM, a numerical model was established to
investigate the behavior of the interaction between waves and the newly-developed open breakwaters with
elliptical arc-plate. The numerical model was verified by using theoretical wave surface and previous
experimental results. Focusing on the three types of open structures, such as double flat plate, flat-elliptical
arc-plate and double elliptical arc-plate open breakwater, a total of 90 cases were designed to analyze their
wave attenuation performance. Considering the indexes of transmission coefficient, reflection coefficient and
energy dissipation coefficient comprehensively, the numerical results indicate that the open breakwater with
flat-elliptical arc-plate exhibits a low-level transmitted wave energy and a high-level reflected wave energy,
while the open breakwater with double elliptical arc-plate exhibits a high-level transmitted wave energy and a
low-level reflected wave energy under most working conditions. Further analysis revealed that when the
structure is placed above the hydrostatic level, the open breakwater with flat-elliptical arc-plate has higher
wave attenuation performance compared with the double flat plate type and double elliptical arc-plate.

Therefore, the open breakwater with flat-elliptical arc-plate could be selected when it is submerged at suitable
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depths based on hydrodynamic conditions in engineering practice. This research provides design references

for the breakwaters which could simultaneously meet the requirements of wave attenuation and water
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reflection coefficient; numerical simulation
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Tab.1 Basic information of grids in the refined areas
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transmission coefficients
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