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A method for obtaining the optimal support stiffness of heaving plate breakwater

WANG Su', ZHAO Xizengl' 2

(1. Ocean College, Zhejiang University, Zhoushan 316021, China; 2. School of Marine Engineering Equipment, Zhejiang Ocean
University, Zhoushan 316022, China)

Abstract; Horizontal plate with an elastic support can form heaving responses under waves to improve its wave dissipation
performance, which has great potential to serve as a breakwater, but how to design the support stiffness is still the key topic of current
research. In this study, a numerical wave flume is established based on the viscous flow theory, the interaction between regular waves
and heaving plate breakwater is simulated, the variation of the transmission/reflection coefficient of the heaving plate with support
stiffness is obtained, and the plate’s phase corresponding to the minimum transmission coefficient on the wave dissipation effect is
analyzed. In order to quickly obtain the support stiffness corresponding to the minimum transmission coefficient, the spring-damping-
mass model is introduced to establish a method for calculating the optimal support stiffness by inputting the moving phase, and the
deduced stiffness and the numerical optimal stiffness are compared. The results show that the optimal support stiffness derived by this
method is close to the numerical optimal value, therefore the traversing step can be omitted. This method can provide guidance for
support stiffness design of heaving plate breakwater.
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Fig. 1 Sketch of heaving plate breakwater
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Fig. 2 Comparison of wave surface and wave loads with experiment
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