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Numerical Simulation of Nearshore Morphological Changes near Groins
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Abstract[ ] Morphological changes around the groin system in the beach are examined using a numerical
model. The model consists of two parts: the hydrodynamic model which calculates the transformation of
waves and currents, and the sediment transport model which determines sediment transport rates and bottom
topographic changes. The numerical model is applied to single-groin and three-groin systems on a typical
plane beach. The changes to the beach system due to waves and currents during 150-day simulation near the
groins are calculated using sediment transport rate patterns in the domain. The sand by-passing rate patterns
around groins are also evaluated.
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Fig. 1. Structure of nearshore morphodynamic model.
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Fig. 2. Wave crests (a), wave height contours (b), and
current field (c) on the plain beach with a single
groin for 0.5 m, 8 s, and 10 degree incident waves.
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Fig. 3. Depth changes after 10 days (a) and 30 days (b)
on the plain beach with a single groin for 0.5 m, 8
s, and 10 degree incident waves.
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Fig. 4. Depth changes after 130 days (a) and 150 days (b)
on the plain beach with a single groin for 0.5 m, 8
s, and 10 degree incident waves.
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degree incident waves.
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Fig. 6. Depth changes after 10 days (a) and 30 days (b)
on the plain beach with three groins for 0.5 m, 8 s,
and 10 degree incident waves.
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Fig. 7. Depth changes after 130 days (a) and 150 days (b)
on the plain beach with three groins for 0.5 m, 8 s,
and 10 degree incident waves.
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(a) Sediment Transport
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Fig. 8. Calculated total sediment transport field after 150 days for single groin (a) and three groins (b) on the plain beach

for 0.5 m, 8 s, and 10 degree incident waves.

(a) Sand Bypassing for One Groin
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Fig. 9. Sand bypassing transport rate for single groin (a) and three groins (b) on the plain beach with three groins for 0.5 m, 8 s,

and 10 degree incident waves.
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