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Fig.1 Schematic diagram of force collecting device
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Fig. 2 Relationship between C4 and phase angle
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Fig. 3 Relationship between C4 and Re
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Fig. 4 Relationship between C,, and time
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Fig. 6 The relationship between the fitting coefficients

A, B and wave height parameter Ky
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Research on relationship of wave parameters and hydro-coefficient

of bar structures

GUI Fukun™', YAO Xiaojie's MENG Ang'. ZHAO Yunpeng’. DONG Guohai’

(1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China;

2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The basic relationship between the hydro-coefficients of horizontal bar structures and wave
parameters is studied using experimental tests in the tank. An upright lever structure is designed and
used to extract the horizontal force curves from the total wave actions. It is considered as an effective
way to avoid the interactions from the vertical wave motion. The variation curves of the drag
coefficient Cy and the inertial coefficient C,, are obtained by solving the Morison equations in time
series. Furthermore, the distribution of the C, in frequency domain is extracted using Fourier’ s
analysis method and through fitting by trigonometric function, and its relationship with wave
parameters is discussed. The research results show that the C, presents a U-shape variation within the
wave period. However, it can still be regarded as a constant in the wave force calculation without
causing major errors. The C,, is composed of two parts, the single-frequency part and the double-
frequency part. The single-frequency part shows good relationship with the wave period parameter
K, and the double-frequency part has good relationship with the wave height parameter K. The
original phase angle is rather discrete, and the average value is used. The empirical formulas of the
relationship of hydro-coefficient and wave parameter are proposed for practical use, which agree well

with the experimental results.

Key words: horizontal bar structure; hydro-coefficients; wave parameters; wave force; empirical

formulas



