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Abstract: With the rapid development of offshore wind power industry, the protection of wind turbine
foundations has become increasingly important in engineering practice. Based on wave diffraction theory in
stratified waters, this paper employs the eigenfunction expansion method to derive analytical solutions for wave
interaction with concentric arc-shaped structures. The dimensionless wave loads induced by surface wave and
internal wave as well as the corresponding maximum wave elevation distributions are obtained. The results
show that the double-layer arc structure exhibits superior wave attenuation performance compared to the single-
layer configuration. In stratified fluids, the wave loads induced by surface wave and internal wave are of

comparable magnitude, indicating that the influence of internal waves cannot be neglected. Parameters such as
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wave incident angle, water depth, porosity, arc angle, and radius ratio significantly affect wave loading
characteristics. Proper selection of porosity and arc angle can further enhance wave attenuation performance and
optimize construction costs.
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wave diffraction
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Fig.1 Schematic diagram of arc structure in layered seawater
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Fig.2 Comparison of maximum dimensionless forces and moments induced by surface wave and internal wave
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Fig.3 Maximum dimensionless surface wave forces on the outer and inner breakwaters as a function of structural porosity
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Fig.9 Comparison of maximum wave surface profiles for single and double break water
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