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Theoretical Study on the Generation of Directional Extreme Waves
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Abstract

Theoretical development to generate the directional extreme waves in model
basin is established based on wave focusing method. The effects of associated
parameters, such as the directional range, frequency width, and center frequency,
are investigated in terms of wave focusing efficiency. The two different spectral
models of constant wave amplitude and constant wave slope are applied to control
the wave characteristics. The wave packets simulated by theory are compared with
numerical results based on DBoussinesq equation and FEM. Both controls of
direction and frequency spectrum are essential to focus directional waves
effectively. It is noticed that wave focusing ability depends on the frequency
bandwidth of spectrum rather than center frequency, and both spectral models with
same parameters result in the equivalent efficiency of wave focusing.
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Table 1 Conditions for simulated waves

case fel dF B | x| v t |class
[Hz]|[Hz] |[deg]| [m] | [m] |[sec]| *
1 10 0 50 - - 25 | NA
2 1101 05]| 50 - - 25 | NA
3 110703] 30 - - 25 | TA
4 10107 30 - - 25 | TA
5 10| 05| 30 - - 25 | TA
6 |1.2]05]| 30 - - 25 | TA
7 110 - 30 0|70 - |TA
8 - | 05| 30 0 |70 - |TA
9 [1.0)|05] 30 0 - - | TA
10 {12 | 05| 30 0 - - | TA
11 {08 05| 30 0 - - | TA
12 {12105 | 30 0 - - | TA
13 (1.0 05| 30 0 - - | TS5
14 { 1.0 | 05| 50 0 - - | T.S
15 - 105 ] 30 0 - - | NA
16 - 105 30 0 - - | TA
17 { 1.0 ] 05 - 0 - - | N,-
18 | 1.0 | 05 - 0 - - | T,-

* N:numerical method, T:theoretical method
Aconstant amplitude, S:constant slope
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Fig.6 Frequency spectrum variation along the centerline
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