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Research on wave dissipation characteristics of double-row semicircular liquid-
filled membrane submerged breakwater
ZHANG Haotian' LIU Weijie® ZHAO Xizeng’
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Abstract To investigate the wave-dissipating characteristics of double-row semicircular liquid-filled membrane submerged
breakwaters, a numerical model for the interaction between waves and liquid-filled membrane submerged breakwaters was
established based on the viscous flow theory. The Bragg resonance characteristics of double-row semicircular liquid-filled
membrane submerged breakwaters at different relative spacings under wave action and the influence of the key parameter filling
degree were systematically explored, and the wave-dissipating advantages of double-row submerged breakwaters over single-row
submerged breakwaters were analyzed. Results show that the wave-dissipating effect of double-row liquid-filled membrane
submerged breakwaters can be improved by the Bragg resonance effect, but their dominant resonance frequency is lower than the
theoretical Bragg resonance frequency. The overall recommended filling degree range of double-row liquid-filled membrane
submerged breakwaters is 88%~96% and the larger the wave period, the wider the filling degree range corresponding to the optimal
wave-dissipating effect. For the small wave period (1.00 s), the optimal wave-dissipating effect is obtained by the double-row
submerged breakwater with a filling degree of 90%. For the large wave periods (1.25 s, 1.43 s), the optimal wave-dissipating effect
is obtained by the double-row submerged breakwater with a filling degree of 96%. Compared with single-row submerged
breakwaters, the wave-dissipating effect of double-row submerged breakwaters is mainly improved by enhancing wave reflection at

low filling degrees. At high filling degrees, better wave-dissipating performance can be achieved by simultaneously strengthening
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wave reflection and energy dissipation.
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