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Study on wave diffraction of artificial island with different elements
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Abstract: In order to study the effects of scales and wave directional spectrum on wave diffraction of artificial island, based on
MIKE21-BW model, this paper numerically calculates the influence of different scales and wave directional spectrum on wave
diffraction coefficients of artificial island. In simulating, conditions of the incident wave are supposed the same as Briggs’ physical
experiment. The values of diffraction coefficients obtained by simulation agree well with experimental data. The comparison results can
verify the applicability of BW model for this study. The values obtained by simulation with 5 cases of scales of the artificial cylinder
island differ quite little from the theoretical results. This paper simulates 6 cases of different structure scales, i.e. wD/L=1, 2w, 3,
4w, 5, 6w, respectively, and numerically studies wave diffraction under unidirectional wave, nine maximum wave distributional
angles and seven spectral peak periods of different directional waves. The following results are obtained from the simulation: Diffraction
coefficients become smaller with the increase of scales of the artificial cylinder island in the protected area. Within the range of 10° ~
45°0f maximum distributional angles, diffraction coefficients become bigger with increasing the maximum distributional angles. Within
the range of 45°~75°, diffraction coefficients have a small variation. Diffraction coefficients become bigger with the increase of seven
spectral peak periods. The research results obtained in this paper not only provide the basis for the related standard, but also could be
used for reference of engineering application.
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Fig. 2 Calculation domain for wave diffraction around a

semi-infinite breakwater
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Tab. 1 Calculated groups of numerical simulation
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Fig. 3 Comparison between numerical results and Briggs’ experimental data
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Tab. 2 Comparison between numerical calculation and theoretical results

wD/L
’ 4 6 8 10 20
EAGE TS 1.964 1.954 1.982 1.994 1.997
0° piiifstoyie 1.947 1.972 1.981 1.985 1.996
R/ (%) 0.87 0.91 0.05 0.45 0.05
BB S 1.764 1.773 1.781 1.852 1.898
30° PRI 1.878 1.925 1.952 1.959 1.986
R/ (%) 6.07 7.90 8.76 5.46 4.43
FQERES 1.696 1.796 1.766 1.875 1.803
60° piibioyia 1.726 1.745 1.790 1.818 1.882
W/ (%) 1.74 2.92 1.34 3.14 4.20
B 4SS 0.975 1.253 1.150 1.044 1.392
90° RIS fiF 1.321 1.336 1.346 1.354 1.374
W2/ (%) 26.19 6.21 14.56 22.90 1.31
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Tab. 3 Diffraction coefficients of character points under different scales
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of the artificial cylindric island
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1# 24 3# 44 S# 6# T# 8# O# 10# 11# 12# 13# 14#

™ .34 1.10 083 070 0.80 1.14 1.51 1.08 099 082 073 087 097 1.05
2w 1.33 1.17 080 060 079 099 136 109 099 08 057 075 0.96 1.01
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Tab. 4 Diffraction coefficients of character points under different wave items

Wit 0, 1# 24 3# 44 54 64 7# 8# o 10# 11# 124
BN

i — 057 0.18 0.16 0.6 052 025 019 0.16 052 029 020 0.18
FILI) I

10° 0.59 0.21 0.18 0.17 0.56 0.26 0.20 0.17 0.58 0.31 0.23 0.20
20° 0.62 0.23 0.20 0.19 0.59 0.28 0.21 0.20 0.65 0.37 0.24 0.23
30° 0.65 0.24 0.20 0.20 0.65 0.31 0.23 0.21 0.67 0.46 0.29 0.26
FATYN 40° 0.63 0.24 0.20 0.20 0.64 0.33 0.24 0.22 0.66 0.48 0.33 0.29
LI 45° 0.65 0.25 0.21 0.20 0.65 0.36 0.26 0.23 0.65 0.49 0.36 0.31
50° 0.64 0.25 0.22 0.20 0.67 0.36 0.25 0.22 0.66 0.51 0.36 0.30
60° 0.64 0.25 0.22 0.21 0.67 0.36 0.24 0.22 0.66 0.51 0.37 0.30

75° 0.63 0.25 0.22 0.21 0.67 0.36 0.24 0.21 0.66 0.51 0.37 0.30

3) ARl IR e RSN T 5 R IR o3 A
TS 2 1) AN KU A I8 o 300 (8 2R A X S AR RS2, 23 551 BN LU e 1 0 P J0I ol 4 s 16 5.8 s
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Tab. 5 Diffraction coefficients of character points under different spectral peak periods

T FHIE £

Jel 14 24 3# 44 S# 6# 7# g o# 0# 1% 124
4s 0.62 0.20 0.16 0.16 0.62 0.32 0.21 0.17 0.58 0.44 0.30 0.26
6s 0.65 0.25 0.21 0.20 0.65 0.37 0.26 0.23 0.66 0.48 0.37 0.32
8s 0.68 0.32 0.26 0.26 0.63 0.40 0.31 0.29 0.65 0.49 0.40 0.38
10 s 0.72 0.35 0.32 0.33 0.68 0.43 0.32 0.33 0.65 0.50 0.43 0.40

Walg/ (%) 16.13 75.0 100 106.3 9.68 34.38 52.38 94.12 12.07 13.64 43.33  53.85
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A O1#,5#,9#, 10#, S ALIE EE 22510 16.13% 9.68% . 12.07% ,13.64% , SR, BE 2 1% 06 5 1A i 34 hn , 34
X LGRS R BB Z 3K
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