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Fig.2 First and second order spectra 3 K=1.0 a=60°C Z=-0.2d

of incident waves

Fig.3 Simulated spectra K=1.0 ¢ =60° Z= -0.2d
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Table 1 Comparison of theoretical and estimated spectra
7 p R M

1.995 1.995 1.437 1.437 6.742 6.742 7.117 7.117
"o 2.094 2.103 1.506 1.495 8.249 8.121 17.085 14.294
S 32.219 31.229 26.018 25.653 115.320 111.790 119.550 115.890
32.224 31.509 26.087 25.665 115.350 112.610 129.940 130.190
0.121 0.121 0.117 0.117 0.121 0.121 0.121 0.121

Ja 0.121 0.121 0.117 0.117 0.121 0.121 0.117 0.113
S 2.071 18.081 20.817 41.36 55.97
% 0.260 0.238 0.230 0.242 0.242
0.520 0.517 0.471 0.469 0.497 0.495 0.505 0.502

¢ 0.593 0.593 0.541 0.535 0.652 0.644 0.761 0.726
0.258 0.257 0.228 0.227 0.243 0.242 0.248 0.247

1 0.303 0.307 0.282 0.280 0.366 0.355 0.571 0.525
_ 0. 146 0. 146 0.139 0.139 0.142 0.142 0.143 0.144
/ 0.149 0.149 0.136 0.136 0.160 0.161 0.128 0.141

:ﬂ% 4.7 5.1 4.6 3.9 18.3 16.9 58.3 50.3
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Table 2 Characteristic value of simulated wave motion processes
Y G C. XZGU Xz(;w er;(:
a 0.141x 107 0.142x 107> 0.024 0.223  -0.160 -0.067 20.27 86.39 12.17 34.41 11.9%4 14.93
b 0.141x107% -0.141x 107> 0.024 0.269 -0.160 -0.036 20.27 115.60 12.17 43.35 11.92 15.53
a -0.171x10"* 0.128x10"! 0.016 -0.425 -0.162 0.039 15.48 240.95 10.85 664.30 8.33 30.88
b ~0.171x10"* 0.128x10"' 0.005 -0.746 -0.161 0.518 24.25 874.60 23.94 1306.50 18.24 54.61
a 0.343x 1074 0.257x 10! 0.020 1.177 -0.163 1.867 16.50 2066.00 10.72 6422.00 9.09 962.00
b 0.171x 1073 1.283x10°"  0.018 -0.160 -0.165 -0.140 14.32 39.66 12.10 13.57 7.85 9.04
a 0.343x 1074 0.129x 10°! -0.021 2.091 -0.163 5.766  16.25 6087.00 12.07 8736.00 10.71 2813.00
b 0.116 x 1072 6.418x10°"  0.015 0.499 -0.162 0.182 13.66 367.60 10.60 168.40 7.39 14.39
c. ¢, G,
C,=2~3 C,=6~7 VA
Gram-Charlier XZGC
i=1 i=2
7 =12 Gram-Charlier 12
8 Gram-Charlier
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Fig.4 Distribution curves of some limiting values of wave motion process
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Numerical Calculation for Interaction between Nonlinear
Random Waves and Vertical Walls and Statistical Analysis

FENG Wei-bing HONG Guang-wen
College of Harbor Waterway and Coastal Engineering Hohai Univ. Nanjing 210098 China

Abstract The second theoretical solutions for the interaction between nonlinear random waves and vertical walls have
been discussed in references 1 ~5 . In this paper an algorithm is proposed for simulating the processes of the interaction
between nonlinear waves and vertical walls. Simulations of wave surface wave pressure total wave forces and its moment
are performed. The probability properties and statistical characteristics of simulations of the above processes are tested
which include the comparison of the theoretical spectra with simulated ones the probability properties of apparent
characteristics such amplitudes periods and extremes maximum and minimum positive and negative extremes
Statistical analysis and comparisons demonstrate that the algorithm is realistic and effective the estimated spectra are in
good agreement with the theoretical ones and the probability properties of the simulated waves are similar to those of sea

waves. At the same time the simulating computation can be completed rapidly and easily.

Key words nonlinear random waves vertical wall numerical simulation statistical analysis





