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Experimental and Numerical Analyses for Irregular Wave Breaking over a
Shelf Region
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Abstract

In this study, wave breakings over a shelf region are investigated under irregular wave conditions through
laboratory experiments in a wave flume. Numerical simulations based on the Boussinesq-type equations are
also conducted. The characteristics of breaking waves such as significant wave height, crest and trough
heights, the mean water level and the stable wave height are obtained by analyzing laboratory measurements
in detail. Obtained results are compared with those of the Boussinesq-type equations model. A very reasonable
agreements is observed. The broken waves over a horizontal bottom asymptotically approach a stable wave
height(H,,,.). In this study, the relative stable wave height is found as H,,,/h=0.56 for irregular wave.
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Table 1. Incident Wave Conditions for Breaking Test of Irregular Wave

Case (Tyy3), (sec) (H,3/R), (kHy3), (kh), hy (m) hy (m)
R401304 1.294 0.101 0.118 1.160
R401604 1.616 0.100 0.083 0.836
R401904 1.925 0.102 0.074 0.722
R402204 2.211 0.103 0.063 0.611
R401308 1.287 0.216 0.250 1.160
R401608 1.628 0.215 0.190 0.836
0.40 0.00
R401908 1.945 0.216 0.156 0.722
R402208 2.238 0.222 0.132 0.611
R401312 1.375 0.308 0.357 1.160
R401612 1.645 0.324 0.287 0.836
R401912 2.050 0.346 0.250 0.722
R402212 2.406 0.366 0.224 0.611
R451304 1.301 0.090 0.114 1.260
R451604 1.604 0.091 0.087 0.954
R451904 1.933 0.092 0.071 0.774
R452204 2.178 0.093 0.061 0.653
R451308 1.285 0.191 0.240 1.260
R451608 1.619 0.187 0.178 0.954
0.45 0.05
R451908 1.942 0.190 0.147 0.774
R452208 2.236 0.194 0.126 0.653
R451312 1.326 0.278 0.350 1.260
R451612 1.613 0.292 0.279 0.954
R451912 1.957 0.298 0.231 0.774
R452212 2.281 0.309 0.202 0.653
R501304 1.312 0.082 0.111 1.360
R501604 1.595 0.080 0.082 1.021
R501904 1.928 0.082 0.068 0.824
R502204 2.191 0.083 0.058 0.693
R501308 1.302 0.191 0.240 1.260
R501608 1.616 0.170 0.173 1.021
0.50 0.10
R501908 1.938 0.170 0.140 0.824
R502208 2.231 0.175 0.121 0.693
R501312 1.319 0.243 0.330 1.360
R501612 1.561 0.248 0.254 1.021
R501912 1.926 0.263 0.216 0.824
R502212 2.235 0.267 0.185 0.693
of Folubal, frefubeal, frefuk=ral 5 FateE Ak height)7} 5% @& 4= Atk =, Folvbgaiel ol k=
afo] 242} Hlﬂé ATk Tt ko] Ag-ell= wd ASAA A= AHFrHEARERY Firs VR JhE vt
ol A sHg-Ti(crest height)$} o= 3l(trough height)Q] g B} s S5 ng A 3zt ddE s
& ¥hil(wave height) o] A|wF, &7t #uke] -9-oll= 2 olubEalet frolultals Agsiely] wiiolvh 17
IHg- Lo} ol oh=raLe] ?&LO] 219} 31 (significant wave I frolobg st frolubar g Relsle] B4% F
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Fig. 3. Comparison of Experimental and Numerical Results for Irregular Wave Breaking (Case R401304,
R401604, R401904, and R402204). The Symbols are the Experimental Data (O: significant wave height,
+: significant crest height, x: significant trough height, A: mean water level), the Dashed Line is the
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Fig. 8. Comparison of Experimental and Numerical Results for Irregular Wave Breaking
(Case R451608, R451908, and R452208). Figure Setup Same as in Fig. 3
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Fig. 9. Comparison of Experimental and Numerical Results for Irregular Wave Breaking
(Case R451612 and R451912). Figure setup same as in Fig. 3
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Fig. 10. Comparison of Experimental and Numerical Results for Irregular Wave Breaking
(Case R501304, R501604, R501904, and R502204). Figure Setup Same as in Fig. 3
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Fig. 12. Comparison of Experimental and Numerical Results for Irregular Wave Breaking
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