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On Generation Methods of Multi-directional Random Waves in 3-D Numerical
Wave Basin with Non-Reflected Wave Generation System
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Abstract

In this study, generation methods of 3-D multi-directional random wave are examined using the fully non-linear numerical
model with non-reflected wave generation system (LES-WASS-3D). Directional distribution functions obtained by EMLM
method are compared for multidirectional random waves generated by various generation methods. As a results, it is revealed
that multi-directional wave field can be simulated using LES-WASS-3D.
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Fig. 1 Time history of irregular waves generated by variable
uniform random numbers
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Fig. 2 Definition sketch of 3-D numerical wave basin
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Table 1. Test conditions used in this study

Wave source
CASE - -
Line Frequency (Mode) | Oblique angle (&)
1 0°
2 Straight 1 15°
3 30°
4 Zigzag 1 0°
5 1,2,3 0°
Straight
6 1 30, -30°
7 7 1,2,3 0°
igza;
8 g8 1 30, -30°
9 Straight
1,2,3 30, -30°
10 Zigzag
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Fig. 3 Variation of directional distribution of wave spectrum
due to propagation of unidirectional irregular wave
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Fig. 4 Spatial distributions of water surface of multi-directional random waves occurred by variable generation method
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Fig. 5 Variation of directional distribution function due to
propagation of unidirectional irregular wave
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Fig. 6 Comparison between directional distribution functions
for obliquely incident irregular waves
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Fig. 7 Variation of directional distribution function due to
propagation of multidirectional irregular wave
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Fig. 8 Comparison between directional distribution functions
for multidirectional random waves generated by various
generation methods
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