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£1 BKRRZEHERITESHR (H=0.001m, h=1.0m)

Table 1 Parameters for linear wave cases (constant water depth, H = 0.001m, h = 1.0m)

The truncated length Wayve .
Relative water depth Wave steepness
Case  T/s of the integrals length
A L/m h/L kh H/L kA
(a) 0.2 5 0.062 16.01 100.6 0.016 0.05
(b) 0.5 5 0.390 2.562 16.10 0.0026 0.008
(c) 1.0 4 1.56 0.641 4.027 0.000 641 0.002
(d) 2.0 3 5.22 0.192 1.205 0.000 192 0.0006
(e) 5.0 3 15.24 0.066 0.412 0.000 066 0.0002
(f) 10.0 3 31.11 0.032 0.202 0.000 032 0.0001
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Fig.4 The spatial variations of wave surface elevations for first order waves
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Table 2 The parameters for second order nonlinearity waves (constant water, h = 1.0m)

The truncated length

Wave length

Relative water depth ‘Wave steepness

Case T/s H/m of the integrals H/h
A L/m h/L kh H/L kA
(a) 0.7 0.01 5 0.765 0.01 1.307 8.213 0.013 0.041
(b) 1.0 0.02 5 1.560 0.02 0.641 4.027 0.013 0.040
(c) 1.5 0.05 5 3.351 0.05  0.298 1.875 0.015 0.047
(d) 3.0 0.04 5 8.69 0.04 0.115 0.732 0.005 0.014
(e) 5.0 0.02 3 15.24 0.02  0.066 0.412 0.0013  0.004
(f) 7.0 0.03 3 21.60 0.03  0.046 0.291 0.0014  0.004
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Fig.5 The spatial variations of wave surface elevations for second order waves
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Fig.8 The measured and simulated amplitude spectra (case (b))
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THE NONLINEAR WATER WAVE EQUATIONS WITH FULL DISPERSION "

Jin hong*12)  Zou Zhili*
*(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China
Y Y

T(Dalz’an Municipal Design and Research Institute of Enviromental Science, Dalian 116023, China)

Abstract A 2D nonlinear water wave model with full dispersion is developed. The model is based on the
nonlinear kinematic and dynamic free surface boundary conditions and is expressed in terms of free surface
elevation n and the velocity potential ¢, at the free surface. The derivation of the equations is accurate to
third order in nonlinearity and keeps exact dispersion. The mild slope assumption is adopted and the derived
equations can be seen as the extention of the mild slope equation of Berkhoff (1972) to the nonlinear and
irregular wave case. The corresponding numerical scheme is presented, and the special attention is paid on the
treatment of the integration terms in the equations. The validation of the model is made by simulating the
first and second order Stokes waves and the nonlinear evolution of wave groups, the advantage of the model is
shown by the good prediction of amplitude dispersion and four-wave resonant interaction for the wave group

evolution.

Key words full dispersion, nonlinearity, wave groups, amplitude dispersion, four-wave resonant interaction
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