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Analysis of Multl-dlrectlonal Random Waves Propagating over
Multi Arrayed Impermeable Submerged Breakwater
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Abstract : In this study, transmission and reflection of multi-directional random waves propagating over
impermeable submerged breakwaters are calculated by using eigenfunction expansion method. A series of muti-
derectional random waves is generated by using the Bretschneider-Mitsuyasu frequency and Mitsuyasu type
directional spectrum. Strong reflection is occurred at the Bragg reflection condition of the peak frequency. If the
row of breakwaters is fixed at 3 and the relative height of breakwater is fixed at 0.6, more than 25% of incident
wave energy is reflected to offshore. It is also found that the reflection of directionally spreading random waves
increases as the maximum spreading parameter s, increases.

Keywords : multi-directional random waves, submerged breakwaters, eigenfunction expansion method, Bragg
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Fig. 1. Definition sketch of the condition of numerical analysis.
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Fig. 3. Directional spectrum of multi-directional random waves
propagating over submerged breakwaters: (a) incident

waves, (b) transmitted waves, (c) reflected waves (Spay
=10, WH=0.5, m=4).
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=25, hH=0.5, m=4).
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Fig. 5. Directional spectrum of multi-directional random waves
propagating over submerged breakwaters: (a) incident

waves, (b) transmitted waves, (c) reflected waves (8,
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Fig. 6. Energy reflection coefficient of multi-directional random
waves: (2) Spax = 10, (b) Spax =25, (C) Spmax = 75.
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