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An Experimental Study on Wave Focusing Efficiency
in the Generation of Directional Extreme Waves
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ABSTRACT: Extreme waves are generated in a wmodel basin based on directional wave focusing. The targeted wave field is described by
double summation method and it is applied to serpent-type wavemaker system. The extreme crest amplitude at a designed location is
obtained by syncronizing the phases and focusing the directions of wave components. Two distinguished spectrums of constant wave
amplitude and constant wave steepness are adapted to describe the frequency distribution of component waves. The surface profile of
generated wave packets is measured by wave guage array and the effects of dominant spectral parameters governing extreme wave
characteristics are investigated. It is found that frequency bandwidth, center frequency, shape of frequency spectrum and directional range
play a significant role in the wave focusing. In particular, the divectional effect significantly enhances the wave focusing efficinecy.
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Table 1 Basin and wave parameters for multidirectional

wave focusing

cwas | cwss | D AF | A Ayt
keoa | Hz) | fo | (m) | ()

A0201 100 | g5 | 0500 | 06 | 67
403

AO202 | BO202 45° | 07 | 0700 | 10 | 58

A0203 | B0203 0.80 03 [ 0375 | 06 | 79

A0204 | B0204 2.58 05 | 0625 | 1.0 | 60

A005 | Bo20s | ¥ 07 | 0875 | 14 | 51

A0206 | B0206 2-2(5) 03 | 0500 | 10 | 71

A0207 45 | 05 | 0833 | 14 | 52

A0103 | BO103 ggg 03 | 0375 | 06 | 79

A0105 | BO105 300 | 07 | 0875 | 14 | 51

Common parameters:

N 7 =29, N, ) =200,

Assumed focusing point : (0.0m, 20.0m),

Time interval : Ot =0.05sec,

Machine elevation : /,, =2.2m,

Water depth : /2 = 3.4m
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Fig. 3 Frequency spectrums along the center line of wave basin
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Fig. 7 Transverse propagation of breaking phenomenon
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