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ABSTRACT : Introduction of wave model, considered the effect of tide, wind and wave induced currents at the coastal waters of complex
bathymetry, is a very important factor for most coastal engineering design and disaster protection problems. As the steady state spectral
wave model could simulate depth induced wave shoaling and refraction, current induced refraction effect, steepness induced wave breaking,
diffraction, wind wave growth, and wave-wave interaction that redistribute energy, this would support and compensate the gap in the real
field of design where other wave models could not deal and cause wrong estimation. In this study, for that sense, we applied the spectral
wave model to the large coastal waters near Gaduck Island where the Busan new port construction project is going on, for better
understanding and analysis of wave transformation process. We also compared the simulation results with the calculated from the existing
model. From such a trial of this study, we hope that broader and safer use of the spectral model in the area of port design and disaster
prevention system come through in near future.

KEY WORDS : Coastal waters, Tide, Port design, Disaster prevention, Spectral wave model, Energy distribution, Shoaling effect, Wave
steepness, Steady state, Radiation stress
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Fig. 1. Definition of wave and current vector.
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Table 1. Design condition for deep water wave and wind.

Wind
Dircetion Speed(m/sec)
NW 25.0
SSW 25.0

Wave

. . . i Return
Direction |} Height | Period . Remark

Period
MOMAF,
S10° W 10m 15 sec | 50 year Typhoon

SARAH(1984)
S 10.1m | 14 sec | 50 year

Table 2. Incident wave and wind conditions.

Input con,
Case Wave wind Remark
NW | SSW
Wv_S10W )
Wv_S10W- o o
Case 1 Wnd_NW
Wv_S10W- o o
Wnd_SSW
Wv_S o]
Wv_S- o o
Case 2 Wnd_NW
Wv_S-
WndSSW | © ©
Wnd_NW o
Wnd_SSW @]
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Fig. 4. Energy distribution in terms of wave direction(S10W).
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Fig. 14. Wave(S) and Wind(SSW) wave distibutions.
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Table 3. Wave height selected wave station.

Spectral model Mild slop model
S1oW S10W S S
CASE s;:vd) (x_:: o | Wave)- | (Wave- (Wave)= | (Wave)- (?;ZX) (wive) SIOW S
STATION SSW NW SSW NW (Wave) (Wave)
{Wind) {Wind) (Wind) (Wind)
A 0 0.4 0.64 0.28 0.66 0.28 164 1.64 1 2.11
B Q 0 079 0.13 086 0.17 137 172 065 5.37
C 0.14 0.01 0.07 0.02 0.07 0.02 0.16 0.19 0 0
D 0.01 0 0.05 0.01 0.06 0.01 0.03 0.04 0 0
E 0.16 0 0.17 0.01 0.17 0.01 0.1 0.12 0.06 0.18
F 0 0.03 472 473 472 473 473 473 557 721
G 0 0.14 0.08 024 0.11 0.24 0.44 0.48 456 256
H 0 0.02 342 045 342 0.48 343 343 335 5.08
I 0 0 0.01 0.01 0.01 0.01 0.02 0.02 0.6 287
] 0.01 0.03 447 0.65 439 0.71 447 439 513 5.36
K 0 0 0.14 0.02 0.15 0.02 033 0.35 1.06 0.89




