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Reflection and Transmission of Submerged Breakwater due to Wave Groups
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Abstract [J The effects of wave groups on reflection and transmission over a submerged breakwater are studied
by using a hydrodynamic numerical model and five independent wave grouping parameters. Based on qualitative
anatyses of limited data, it is found that the reflection and fransmission coefficients of submerged breakwater
may be strongly correlated with the incident wave groups. The reflection and transmission coefficients tend to
decrease as wave groups become relatively larger. [n particular, the reflection and transmission coefficients due
to wave groups are evaluated smaller than those of single incident waves. However, the reflection and
transmission coefficients are not affected by the interval of higher wave groups. It is finally concluded that the
mean of un-length among wave grouping parameters can be an useful parameter for correfating the wave groups
with the reflection and transmission coefficients of submerged breakwater.
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Fig. 6. Energy spectra of incident wave groups.
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Table 2. Spectral peakedness parameter, mean values of run-length and total run-length, and rates of reflection and transmission due

1o wave groups.

<> <b>
Case [e8 . - : N R T
Direct Goda Ewing Direct Goda Ewing

#1-1 570 2 1.5 2.7 3 4.6 8.4 0.389 0.661
-2 515 1.5 1.3 20 3 6.6 10.7 0.380 0.679
-3 371 2 1.1 1.3 6 10.1 11.2 0.392 0.667
#11-1 7.94 4 1.5 3.7 6 4.6 11.7 0.347 0490
-2 7.35 3 13 2.3 6 6.6 15.2 0.350 0.503
-3 593 4 1.1 2.0 13 10.1 18.0 0.342 0.491
#111-1 27.49 5 1.5 12.8 9 4.6 404 0.297 0.387
-2 24 41 4 1.3 9.4 9 6.6 50.6 0.309 0.404
-3 16.77 5 1.1 57 19 10.1 50.8 0.298 0.394
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Table 3. Envelope exceedance coefficient, groupiness factor
and rates of reflection and transmission due to wave

Eroups
Case o' GF R T

#1-1 0.28 0.49 (1389 0.661

-2 0.11 0.75 0.380 0.679

-3 011 132 0.392 0.667

#11-1 0.33 0.63 0.347 0.490

-2 0.14 0.88 0.350 0.503

] 0.13 1.46 0.342 0.491

HII-1 0.34 0.68 0.297 0.387

2 0.14 0.91 0.309 0.404

3 0.14 1.49 0.298 0.394

Table 4. Linear relationships between rates of reflection and
transmission and five wave grouping parameters

a* x a b rex
R 0 —0.006 0427 0.726
I 7 0011 0.654 0.834

Direct 0043 0502 0.835

R Goda -0.175 0588 0442

Ewing -0012 0419 0.629

Direct  —.083  0.797 0.962
T Goda —.148 0.724 0.224
Ewing 0025 0.644 0772
Direct 0018 0438 (.688
R Goda  -0.015 0460 0574
Ewing 0003 0432 0.741

<h>

<>

Direct 0018 0.669 0.759
T Goda 0011  0.608 0.266

Ewing —0.006 (.663 0.853
R o —.387 0432 (0.563
T -0465 0616 0.406
R GF —0.105 0457 0.630
T 0112 0.633 0417

*Y=ax+ b

**cpefficient of correlation
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