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Linear Spectral Method for Simulating the Generation of Regular Waves
by a Moving Bottom in a 3-dimensional Space
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Abstract : In this study, we introduce a linear spectral method capable of simulating wave generation and trans-
formation caused by a moving bottom in a 3-dimensional space. The governing equations are linear dynamic
free-surface boundary conditions and linear kinematic free-surface boundary conditions, which are solved in
Fourier space. Solved velocity potential and free-surface displacement should satisfy continuity equation and ki-
nematic bottom boundary condition. For numerical analysis, a 4th order Runge-Kutta method was utilized to ana-
lyze the time integral. The results obtained in Fourier space can be converted into velocity potential and free-sur-
face displacement in a real space using inverse Fourier transform. Regular waves generated by various types of
moving bottoms were simulated with the linear spectral method. Additionally, obliquely generated regular waves
using specified bottom movements were simulated. The results obtained from the spectral method were compared
to analytical solutions, showing good agreement between the two.
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Fig. 1. Definition sketch of coordinate system and variables.
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(b) Analytical solution

Fig. 6. Non-dimensional free-surface elevation of spectral method
and analytical solution for triangular bottom movement
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(b) Analytical solution
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Fig. 10. Non-dimensional free-surface elevation of spectral method
and analytical solution for rectangular bottom movement
@ = nl6, t =4T).

Fig. 9. Non-dimensional free-surface elevation of spectral method
and analytical solution for rectangular bottom movement

@=0,t=47).
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Fig. 11. Comparisons of non-dimensional free-surface displacements
of spectral method and analytical solution for rectangular
bottom movements (solid line: analytical solution, dashed
line: spectral method, ¢ = 47).
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