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Hydrodynamics of tensioned combined stiffness mooring floating breakwater under Stokes wave
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Abstract: To adapt to the development of marine engineering to deep water, a combination of tension mooring
and combined stiffness mooring system is proposed and applied to floating breakwater. A numerical model of the
floating breakwater with tensioned combined stiffness mooring is established based on the high-order boundary
element method under the potential flow theory, and the accuracy of the numerical model is proved by comparing the
bypassing wave force with the classical literature. Setting the incident wave as a second-order Stokes wave, the
hydrodynamic characteristics of the floating breakwater under the influence of combined mooring stiffness and cable
length factors are analyzed and the mooring tension safety factor is calculated. The results showed that the heave
motion curves of the floating breakwater under each wave period exhibit obvious irregular phenomena, and the
nonlinear influence of mooring geometry is significant. Different mooring stiffness schemes have different degrees of
geometric nonlinearity and large differences in breakwater motion amplitude, and the statistics of breakwater motion
displacements for different cable lengths are close to each other with similar motion characteristics. Finally, by
comparing the safety factors of mooring tension, the parameters of the tensioned combined stiffness mooring system
suitable for the designed wave conditions are derived.
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Fig. 3 Interaction between wave and floating breakwater
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Tab.1 Parameters of combined stiffness mooring schemes

- HE P AR T F B EK AR BRI B EH BRIBRY
D/m EA/MN BL/MN Bkt (kg -m™) Fiht/(kg-m™) (kg-m™) (kg-m™)
ik 0. 155 2050 23.10 478.10 19.30 38. 61 95. 14
M4 CASE] 0. 098 388 6.08 38.32 7.72 15. 43 60. 15
ML CASE2 0.118 563 8.82 55.55 11.19 22.37 72.43
4 CASE3 0. 138 769 12.10 75.98 15.30 30. 60 84.70
MY CASE4 0.178 1280 20. 10 126. 41 25.46 50.91 109. 26
Wi CASES 0. 198 1580 24.80 156. 41 31.50 63. 00 121.53
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