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A Study on Minimization of Harbor Oscillations by Infragravity Waves
Using Permeable Breakwater
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Abstract : In this study, the minimization of harbor oscillation using permeable breakwater was applied to the
actual harbor and investigated an effect of minimization by computer simulation in order to take into account the
water quality problems and measures of harbor oscillation by infragravity waves at the same time. The study site
is Mukho harbor located at East coast of Korea that harbor oscillation has been occurred frequently. The infragrav-
ity waves obtained by analyzing the observed field data for five years focused on the distribution between wave
periods of 40 s and 70 s and wave heights in less than 0.1 m was 94% of analyzing data. The target wave periods
was 68.0 s. The most effective method of minimization of harbor oscillation by infragravity waves was to install a
detached permeable breakwater with transmission coefficient of 0.3 on the outside harbor and replace some area
of the vertical wall in the harbor with wave energy dissipating structure to achieve a reflectivity of 0.9 or less. The
amplitude reduction rate of this method shown in 27.4%. And the effect of the difference in transmission coeffi-
cient of permeable breakwater on the reduction rate of the amplitude was not significant.

Keywords : infragravity waves, harbor oscillation, minimization method, permeable breakwater, long-term field

data, Boussinesq wave model
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Fig. 1. Five-year time series of infragravity waves at Mukho [MH].
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Fig. 2. Scatter diagram of infragravity waves at Mukho [MH].
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Table. 1. Appearance ratio of infragravity wave heights and periods at Mukho
H, (m) 0.1 02 03 0.4 0.5 0.6 0.7
T, (s) H<0.1 02 03 0.4 0.5 0.6 0.7 0.8 Total
T,<35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35-50 4422 0.87 0.08 0.01 0.00 0.00 0.00 0.00 45.19
50-65 41.43 3.78 0.93 0.28 0.10 0.03 0.00 0.00 46.56
65-80 6.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.32
80-95 1.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.61
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110-125 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06
T,2125 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Total 93.90 4.66 1.01 0.30 0.10 0.03 0.00 0.00 100.00
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Fig. 4. Comparison of wave height ratio between JSCE (left) and BW model (right) with wave periods of 5.0 s and transmission coefficient
of 0.3.
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Fig. 5. Relation graph of porosity and transmission coefficient (left) and wave height ratio with infragravity wave periods of 60.0 s and trans-
mission coefficient of 0.3 (right).
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after minimization.
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Table 2. Comparison results of reduction rate of amplitude at the P6 with wave periods of 68.0 s and direction of NE

. Minimization
Counter Reduction rate (%) Remarks for reference
measures Before (R) After (R)
1 449 4.00 10.90 Permeable breakwater (K, =0.3)
Permeable breakwater (K, = 0.3)
2 449 3.26 2740 + wave energy dissipater (K, =0.9)
3 4.49 3.68 18.00 Wave energy dissipater (K, = 0.9)
Permeable breakwater (K, =0.13)
4 449 343 23.60 + wave energy dissipater (K, =0.9)
5 449 4.15 7.60 Permeable breakwater (K, =0.13)
6 449 409 8.90 Changed transmission coeff. of
) ) ) countermeasure 1 into 0.13
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