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Numerical analysis for Estimation of Overtopping Rate
by using Irregular Wave
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ABSTRACT: In general, a method for generating irregular wave by combination of component waves obtained from linear wave theory is
widely used. In these method, however, mean water surface elevation is rising from time to time because of nonlinear effect of wave. In this
study, for the rising problem of mean water surface elevation and stabilization of calculation from time to time, mass transport velocity for
horizontal velocity at wave source position is considered. The rising problem of mean water surface elevation is checked by comparing calculated
wave profile from numerical technique proposed in this study with target wave profile at wave source position in numerical wave tank by using
CADMAS-SURF code. And, by generating irregular wave, the validity of wave overtopping rate estimated from this numerical analysis is
discussed by comparing computed results with measured results in hydraulic model experiments for vertical seawall located on a sloping sea
bottom. As a results, the computations are validated against the previously experimental results by hydraulic model test and numerical results
of this study and a good agreement is observed. Therefore, numerical technique of this study is a powerful tool for estimating wave overtopping

rate over the crest of coastal structure.
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Fig. 2 Comparison of target wave profile and calculated wave
profile at source position {original CADMAS-SURF)
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Fig. 5 Spatial distribution of mean water surface elevation
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Fig. 7 Effectiveness of added dissipation zone for irregular
wave ; (a) t/T0=100, (b) t/T'o=130

3.3 felutiel Hst

AAREAlEd] glo] & dtelA AltE feisha sl W
32 Fujiwara(2005)2] @]9} vl - AES T

Fig. 82 nlito] AMEE FA3E52Y A 8 #H4Hs
n s Jepdok 18l3 Fig 9% Fig 89 Blae]A|elA
Foutm Hipe WskE A¥xe wad 23z, foivn
His9) 442 zero-up-crossi o] &8ttt g Al 9
shal Hys 2 44 he 32 sk sl Ho2 FAhaslesl
ot a¥e Aury B AT dde F4ARE] wE 9
33 Hipol HEEAE X8t el Aeid 2 4
Az QI3 i Hysol Wskghs 489 vlaste] 2 A
dalal e A 49 F Ao

\Y I VARAYW AR VALA Y \/ AWASRS
100 70 1710
¥
20 il impermeable bed unit : cm
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Fig. 9 Comparison between experimental and numerical results
for spatial variation of significant wave height
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Fig. 10 Numerical setup for wave overtopping of vertical
seawall on a sea bottom slope of 1/10
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Fig. 11 Comparison between experimental and numerical results
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