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Numerical Simulation of Velocity Fields and Vortex Generation around
the Submerged Breakwater on the Sloped Bottom
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Abstract [J The study of velocity fields and vortex generation around the submerged breakwater can be utilized
as materials related to understanding of wave dissipation mechanism, sediment transport, and stability of
structure. In the present study, two-dimensional numerical wave flume, based on the VOF method to trace free
surface, developed by Kim et al.(2001, 2002) was used to numerically simulate velocity fields and vortex
generation around the impermeable submerged breakwater installed at the uniform bottom. Especially, the
characteristics of vortex generation due to the geometry of the structure and incident wave conditions are
examined through the analysis of averaged-velocity fields around the impermeable submerged breakwater. From
the numerical simulations, it is confirmed that a counter clockwise vortex is formed in front of the structure and
a clockwise vortex develops behind the structure. Also, incident wave height and period have an sensitive effect
on the strength of vortex.

Keywords : Impermeable submerged breakwater, VOF method, two-dimensional numerical wave flume,
velocity-fields, vortex
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Fig. 1. Definition sketch of numerical wave channel,
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Table 1. Conditions of numerical simulation
Casel Case2 Case3 Cased Case5 Case6 Case7 Case8 Case9
h (cm) 40 40 40 40 40 40 40 40 40
H, (cm) 3.0 4.0 5.0 5.0 50 5.0 50 - 50 5.0
T (cm) 1.5 1.5 1.5 1.0 1.25 15 1.5 1.5 1.5
hf (cm) 30 30 30 30 30 30 30 30 30
1:m 1:20 1:20 1:20 1:20 1:20 1:20 1:20 1:10
B (cm) 100 100 100 100 100 80 60 100 100
gh (cm) 5 5 5 5 5 5 5 5 5
Zlgc_m)iucidentwnve Zl(cm)mcxdentwave
t/T=2/4
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Fig. 3. Wave profile and velocity field in the vicinity of submerged breakwater for Casel.
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Fig, 4. Wave profile and velocity field in the vicinity of submerged breakwater for Case2.
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