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Fourier Approximation of Nonlinear Standing Waves
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Abstract () A numerical method using the truncated Fourier series is presented to predict the wave
potential and water surface profile for two dimensional nonlinear standing waves. The unknown
coefficients of the series are to be determined through the Newton solution of nonlinear simultaneous
equations given by the governing equation and boundary conditions of the problem. In order to
prove the effectiveness of the present method, an existing Stokes-like perturbation method is considered
together, and a hydraulic experiment for measuring water surface profile and wave pressure is perfor-
med as well. The results are such that the present method can generally give exact solutions even
for relatively big wave stiffness regardless of the water depth condition. It also demonstrates its validity
by showing double humps in the crest of temporal wave pressure profile which normally appear
in strongly nonlinear standing waves.
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Fig. 1. Definition of coordinate system and experimental
configuration.
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Fig. 2. Variation of the relative wave frequency, w/wy with
respect to wave stiffness, & (a) d=04, (b) d=0.7,

(¢) d=10, (d) d=50.
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Fig. 3. Comparison of the present theory to the linear and
fourth order perturbation theories for nondimen-
sional wave profiles n(r) at x=1 (a) d=1.0, €=02,
(b) d=04. £=007.
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Table 1. Experimental wave conditions and the compari-
son of linear wave numbers (ko) and their nonli-
near correspondents (k).

Condition | T(sec.) Hcm) | xem™" Km™")
1 18 27.05 1.8605 1.8420
2 1.6 25.72 2.1535 2.1443
3 12 20.86 3.1805 32242
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Fig. 4. Comparison of the present theory to experimental
results for wave profile n() and wave pressure P(t);
(a) Condition 1, (b) Condition 2. (¢) Condition
3.
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