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3D Numerical Simulatlon of Water Surface Variations and Velocity Fields
around Permeable Submerged Breakwaters under Irregular Waves
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Abstract : In this study, the performance of irregular wave field generation of olaFlow is first verified by comparing
the frequency spectrum of the generated waves by the wave-source using olaFlow and the target wave. Based on the
wave performance of irregular waves of olaFlow, the characteristics of the velocity field including the average flow
velocity, longshore current and turbulent kinetic energy around the three-dimensional permeable submerged
breakwaters, which act as the main external forces of the salient formation, are numerically investigated. The
numerical results show that as the gap width between breakwaters decreases, the wave height in the center of the
gap increases and as the gap width between breakwaters increases, the longshore currents become stronger. As a
result, it is possible to understand the formation of the salient formed behind the submerged breakwaters.

Keywords : 3-Dimensional permeable submerged breakwater, irregular waves, gap, distribution of root-mean-
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(a) Calculated wave profiles at wave source position
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Fig. 1. Calculated wave profiles at wave source position and comparison of target and calculated wave frequency spectra.

Y
'y 12.5m
i i p— " y
Waves Coastal line
10m Sandy beach
{slope 1:20)
v
(0‘0)| S=6.5m |
t 11.47m Lot

(a) Mlustrative sketch of wave basin

A

Tl
Waves B 1.05m

_LFIc=0 04m
tan
; 2,:{ VR
©.0) et A

(b) Dimension of submerged breakwater

0.25m)|

Fig. 2. lllustrative sketch of wave basin and submerged structure for numerical analysis.

Table 1. Incident wave condition and 3-dimensional layout of submerged breakwater
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Fig. 3. Predictive relationship between L /S and S,,/L, for salient formation condition.
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Fig. 5. Spatial distribution of simulated H,,, according to change of gap width.
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Fig. 6. Snapshots of wave diffraction and velocity behind submerged breakwater on water surface contour.
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Fig. 7. Snapshots of wave breaking waves on submerged breakwater and sandy beach.
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Fig. 10. Spatial distribution of mean velocities at three vertical layers of horizontal plane.
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Fig. 11. Spatial distribution of time- and depth-averaged mean velocities in horizontal plane.
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Fig. 12. Spatial distribution of time- and depth-averaged mean velocities in horizontal plane.
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Table 2. A longshore current’s convergence point on shoreline and total transport flow discharge due to longshore current

Transport flow discharge (cm’/s)

Transport flow discharge (cm’/s)

CI?:E Cor;)\;ei::c:rmg (from head of breakwater (from middle of breakwater ngil}:;?;zp&r;gg;v
’ to middle of breakwater) to head of breakwater)
CASE 1 Y=10.0m 3,854.33 0 3,854.33
CASE 2 Y=10.0m 2,758.86 0 2,758.86
CASE 3 Y=10.0m 1,659.75 0 1,659.75
CASE 4 Y=10.0m 11,638.88 0 11,638.88
CASE 5 Y=100m 8,477.97 0 8,477.97
CASE 6 Y=9.74m 4,665.12 14.98 4,680.10
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Fig. 14. Spatial distribution of time- and depth-averaged turbulent kinetic energies in horizontal plane.
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