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The purpose of this research is to examine the beach erosion prevention capability of submerged breakwaters
“under wave energy condition. To accomplish this objective, the computational domain was divided into two do-

mains :

the large and the detailed domain for the Song-Do beach. For each computational domain, numerical

models for calculating transformation, wave induced current and beach erosion were used and also these numer-
ical models were carefully applied to three experimental cases such as 1) the present beach condition, 2) the
condition for which submerged breakwaters are installed about 240m from the shoreline of beach enlarged by
artificial nourishments. The results of this research show that if storm waves attack the present beach, the ero-
sion occurs widely all over the beach. However, when the submerged breakwaters are installed in addition to the
artificial nourishments, storm waves can be adequately controlled and strong wave induced currents occur only
around the submerged breakwaters resulting in the beach evolution appearing locally only at the western end of

the beach.
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Fig. 1. Song-Do beach Fig. 2. Song-Do beach Fig. 3. Song-Do beach
on Oct. 30, 1973. on Nov. 1, 1987. on Jan. 1, 2001.
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Table 1. Summary of numerical models
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Wave transformation models .
Model — — Wave induced Bottom topography
odets Energy qulhbrlum Hyperbolic gnld slope current models change models
equation equation
Domain Large area Detailed area Detailed area Detailed area
EXD:?;;‘:“&] 15.0kmx21.5km 1.0km*2.4km 1.0kmx2.4km 1.0kmx2.4km
Grid spacing 100m 5m 5m 5m
Number of grid 150%215 200x480 200x480 200x480
Wave height : 47m
Period © 12.6sec .
Wave Dir. = S Wave height : 42m | Wave heights and | Wave heights and
Incident Number of direction & . gat - = vave heights an yave neghts an
condition components: 14 Period : 126sec directions, directions, Wave
Do ) Wave Dir. : S12°E Radiation stresses | induced current
Number of frequency
components: one
Smax - 25
DL HW.L at Busan port : 143.0cm
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Table 2. Schematic views on the numerical experiment
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Case 1 Remarks Case 2 Remarks
Artificial
nourishments
Present beach and Submerged
breakwaters

Fig. 4. Computed wave field in the large domain.

Fig. 5. Computed normalized wave height in the large
domain.
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Fig. 6. Computed wave filed. (Case 1) Fig. 8. Computed current field. (Case 1)

Fig. 9. Computed current field. (Case 2)
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Fig. 10. Bottom topography changes. (Case 1)
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