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A STUDY ON BREAKING OF MULTI-DIRECTIONAL RANDOM WAVES
DUE TO A SUBMERGED BREAKWATER
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The objective of this study is to investigate experimentally the breaking limit of waves due to a submerged
breakwater in a multi-directional random wave field. Experiments have been conducted in a 3-D wave basin
equiped with a multi-directional random wave generator. In this study, a special type of wave gages has been
employed to record the water surface fluctuations at wave breaking with favorable accuracy. This study
investigates the influence of incident wave conditions and wave directionality parameter S, on the wave
breaking limit.- An equation has been introduced to predict the wave breaking limit in regular wave field
using the least square technique applied to the results. This equation has been revealed to work well over a
wide domain of wave conditions ranging from crossing waves to multi-directional random waves.
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| Swae  [His(cm)| Tys(s) | D(em) | Hy(em) | Ti(s) | x,(cm) | y,(cm) | H, fem)| T(s) |Hi(em)| T,Xs) |Hi(em)| T7(s)
10 45 1.0 36.0 9.77 0.99 52.7 95.0 5.37 1.17 543 1.06 147 1.01
10 45 1.0 36.0 9.16 1.10 527 95.0 6.98 1.05 6.42 1.18 159 113
10 45 1.0 36.0 9.97 0.99 140 1000 8.28 1.18 490 1.24 8.72 1.15
10 45 1.0 36.0 8.51 1.02 140| 1000 4.73 0.99 447 142 557 1.06
10 45 1.0 36.0 9.91 1.01 140{ 1000 8.13 117 5.16 1.23 8.66 1.14
10 45 1.0 36.0 8.72 1.00 140{ 1000 5.08 0.98 4.59 1.44 8.66 1.14
10 45 1.0 36.0 8.40 0.93 228| -1200f 4.06 1.05 3.3 0.89 5.46 1.02
10 45 1.0 36.0 8.02 093 228] -1200] 418 1.04 3.63 0.89 5.34 1.03
25 45 1.0 36.0 9.36 1.13 232 1000 4.68 1.23] 1005 1.06 5.64 1.17
25 45 1.0 36.0 9.65 1.13 232 1000 4.70 1.22 9.76 1.06 5.64 117
25 45 1.0 36.0 147 0.94 3.1 250 0.06 0.03 4.44 1.05 1.91 0.63
75 45 1.0 345 8.95 1.14 239 85.0 5.1 1.23 9.21 1.06 6.42 1.20
75 45 1.0 345 8.75 1.08 43.7 85.0 5.05 1.20 8.75 111 6.42 1.20
75 45 1.0 345 746 0.70 9.1 30.0 1.94 0.94 278 1.00 293 0.86
75 45 1.0 345 7.09 0.70 218 30.0 3.04 0.88 3.02 1.07 293 0.86
99 4.5 1.0 345 8.31 0.97 27.8| 1000 3.07 0.91 205 1.82 4.70 1.13
99 45 1.0 345 790 098 278| 100.0{ - 6.59 0.84 2.46 112 743 1.01
10 40 1.6 345 9.30 1.67 18.6 70.0 4.50 1.48 9.70 1.72 5.95 1.76
10 40 1.6 345 9.79 1.75 38.4 70.0 4.15 1.37 9.85 145 5.95 1.76
10 4.0 1.6 345 9.38 206 1811 -700 4.76 205 4.26 1.39 6.65 1.67
10 40 1.6 345 8.19 1.30 374 -700| 424 206 1.97 0.76 5.63 1.72
25 40 1.6 345 8.74 1.38 7.2 0.0 5.46 1.58 383 1.79 7.38 1.44
25 40 1.6 34.5 9.15 1.46 218 0.0 5.95 1.58 0.06 0.02 126 1.49
25 40 1.6 345 — 1.54 235 700 095 0.50 842 162 7.26 149
25 40 1.6 345 9.10 1.51 44.6 70.0 3.24 1.61 6.65 1.34 4.50 1.80
25 40 1.6 345 8.43 1.33 212 -700 3.98 2.06 1.65 0.70 5.81 1.70
75 40 1.6 36.0 8.48 1.35 273 80.0 7.00 1.52 0.05 0.02 761 1.59
75 40 1.6 36.0 8.75 1.23 455 80.0 161 147 1.82( 042 8.08 1.59
75 40 1.6 36.0 7.58 217 59 00 2.55 1.38 4.76 1.63 8.08 1.59
75 40 1.6 36.0 8.81 1.27 59 0.0 255 0.88 3.63 1.76 6.04 1.57
75 40 1.6 36.0 6.42 1.30 216 0.0 21 1.90 3.27 0.82 3.04 1.81
75 40 1.6 36.0 8.63 1.10 216 0.0 4.52 1.67 0.05 0.03 5.80 1.62
75 40 1.6 36.0 8.46 140/. 175 -750 2.00 112 1.62 0.66 4.45 1.69
75 40 1.6 36.0 749 1.21 370 -750 2,08 110 1.15 0.38 3.65 1.74
99 40 1.6 345 8.19 1.60 337 60.0 8.54 1.96 267 1.98 8.57 1.85
99 40 16 345 8.22 1.20 337 60.0 3.34 1.74 0.78 0.31 473 1.68
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