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ABSTRACT: The beach, a margin between the sea and the land, is an extremely dynamic zone, for it is here that the motion of the sea interacts
with the sediment, rock of the land or the artificial barriers. In order to prohibit or retard erosions due to the extreme Tvphoon or storm induced
waves, man has constructed these of temporary or more permanent nature, but they caused problems of other erosions from the secondary effect of
them and a bad influence on the seascape. [n considering the energy available to accelerate sediment transport and erosion in the surfzon?, where
the waves are broken, and offshore beyond the breaker lire, the wave height and the wave period should be taken account. Hence, we tried to
present an applicability of the submerged artificial Bio-reefs analyzing waves by a numerical model such that they could reduce the wave power
without the secondary effect and restoration of marine ecologies. A new technique of beach preservation is by artificial reefs with artificic! and/or
natural kelps or sea plants. By engineering the geometry of the nearshore reef, the wave attenuation ability of the feature can be optimized. Higher,
wider and longer reefs provide the greatest barrier against wave energy but material volumes, navigation hazards, placement methods ad other
Jactors require engineering considerations for the overall design of the nearshore reefs.

KEY WORDS : Typhoon or storm, Breaker line, Sediment transport, Erosion, Seascape. Numerical model, Beach preservation
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Table 1. Incident wave condition for extreme wave calculation

o Wave _ m—
Direction|{ Height | Period Remark
5 S54m | 130 sec | yphoon  induced Significant
30m | 100 sec Wave
54m 13.0 sec
SE Storm induced Significant Wave
30m 10.0 sec

Table 2. Characteristics of numerical model and simulation
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Fig. 8 Depth profile at Haeundae Beach
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Table. 3 Incident waves and reef types for model simulation

e e Ty T
Intensity Direction | Period(sec) | type
CASE]l Typhoon S 54 /13 1~3
CASE2 Storm 30/10 1~3
CASE3 Typhoon . 54 /13 1~3
CASE4 Storm ok 30/ 10 1~3
CASE5 Typhoon S 54/13 1

=

(a) Type 1

N

(b) Type 2

f I—\\;
= S
(c) Type 3

Tig. 9 Selected types of submerged artificial reefs (Plan)

(a) Reef freeboard=1m

(b) Reef freeboard=2m

{d) Reef freeboard=4m

Fig. 10 Selected types of submerged artificial reefs (Section)
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Table 4. Calculated K, for Reef type at each station

St.1 |S6.1156.16]St.21 56261 5t.32 St.41

Type 1 [ 1081100 | L19 {098 | 106 | 097 100

Caset | Type 2 | 105 1.02 | 1.06 | 1.07 | 090 | 1.23 1.01
Type 3 | 105 | 1.05 | 152 | 1.07 [ 088 | 1.23 101

Type 1 {095 | 030 091 | 143 [ 1.37 [ 1.00 1.01

Case 2 | Type 2 | 163 | 1.28 | 098 | 3.10 { 200 | 083 098
Type 3 1157 | 206 [ 100 | 1.38 | 253 { 091 08

Type 1 | 098 | 190 | 091 | 070 | 062 | 0.73 1.00

Case 3 | Type 2 | 085 {330 | 1.00 | 049 | 1.09 | 077 087
Type 3 [ 126 | 250 | 1.00 | 121 { 1.00 | 075 103

Type 1 | 073 [ 1.02 | 089 | 1.02 | 053 | 089 1.02

Case 4 | Type 2 | 085 | 064 | 096 | 144 | 089 | 091 124
Type 3 [ 072 {100 | 1.00 | 064 [ 100 | 0% 105

Table 5. Calculated K, for Reef freeboard at each station

St.1 St 11ISt 16]5t 21{St 2616t 2]t 41

™81 1.00 0.82 0% 1.02 0.89 0.% 1.01
T 2 1.04 L.O0 1.00 0.98 1.04 0% 1.00
B3 1.08 100 119 0.98 1.06 097 1.00

B 4 1.00 1.00 1.00 1.00 0.98 1.5 1.86
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