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The study of energy dissipation of regular wave on the arbitrary profile

' IR, AERE"

Hyuck Min Kweon, Yoshimi Goda

The procedure of wave energy dissipation after breaking have been investigated with trains of the
regular wave. To obtain the data for wave breaking and its deformation, experiments have been
conducted by utilizing a horizontal step adjoining to a combined slope of 1/20 and 1/10.

After breaking, the wave height decreases by dissipation but attains a stable value at some distance
from the breaking point. Experimental results show that the stable wave is affected considerably by
the wave period. The study gives the general form of stable wave height.

A new one dimensional wave deformation model is proposed, being coupled with an approximated
shoaling coefficient before wave breaking and the new energy dissipation term after breaking. It was
compared with the experimental data. It predicts well the wave height deformation before and after
wave breaking even on the abrupt change of the depth.
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Figure 1. Sketch of experimental setup
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Figure 2. Estimation of a stable wave height
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Figure 3. Height to depth ratios of maximum nonbreaking Hjd =0. 10(d/Ly) {1 - exp(~1.57d/L,)} (1)
waves and stable waves after breaking Hfd = 0.128(d/L,) {1 - exp(-1.5nd/Ly)} (2)
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Table 1. Comparison of error deviate from the Shuto's nonlinear shoaling coefficient

tan0=1/10| Iwagaki et al. New

a=-2.8 B=1.2 a=-2.87 p=1.27

Ho/Lo Maximum | Average | Minimum | Maximum | Average | Minimum
0.002 0.31998 0.03203 0.00001 0.19891 0.01514 0.00000

0.004 0.19134 0.02312 0.00001 0.11106 0.01079 0.00001

0.010 0.15431 0.02022 0.00004 0.09984 0.01054 0.00003

0.020 0.05871 0.01072 0.00010 0.02748 0.00431 0.00008

0.040 -0.03211 0.00103 0.00022 | -0.04402 | -0.00288 0.00018

0.080 -0.05877 -0.00285 0.00050 | -0.06392 | -0.00449 0.00044
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Figure. 4 Comparison of empirical coefficient with Shuto's model.
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Solution utilizing by energy equilibrium equation




input data,
H(1) : initial water wave height( cm )
T : wave period( sec )
tan O : bottom slope

Calculate H(0),equivalent wave height,
from H(1) with iteration method
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Initial Energy Flux, Eo * Cgo
Eo=(1/8)*H(0)**2,Cgo=C0*0.5

| cem.=1km |
I

3

Y

E(D=(Eo*Cgo)/Cg(l)
H(D=sqrt(8*E®D)
2

Correct the wave height using the linearly
approximated shoalling coefficient
HH(D=(Kss(I)/Kso(I)) * H(I)

v
1. Calculate the wave breaking height on the slope,Hb
using Goda's index
2. Calculate the wave breaking height on the step, Hb
using Eq. (2)
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Figure 6. Flow chart of one-dimensional wave

deformation model
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Figure 7. Comparison of 1-D wave deformation model with experimental data
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