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Investigation Causes for Shore Structure's damage of Ulsan Port by Typhoon Nabi
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Fig. 1. Track of typhoon Nabi(0514).
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Fig. 2. Location of damaged area.
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Fig. 3. Scenes of damaged structure.
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Table 1. Description of wave simulation

Model Region Grid system
- Northwestern ,
WaM Pacific Ocean 5" (480x360)
) iUl Large : 10" (240x390)
SWAN ;I::n 3% "Middle : 2° (300x300)
-Small : 5m (150x200)

Table 2. Conditions for incident waves

Dir. H(e;lg;" P(eszg)d nf;fer Remark
SSE | 72 | 110 | 1919 1988
NE | 68 | 110 | 2018 1988
E | 860 | 1214 | 6l 2005.12
ESE | 1025 | 1297 | 60 2005.12
SE | 1044 | 1291 58 2005.12
42 T2

4.2.1 WAM(WAve Model) 23

Asio2 AAE7] A WAM cycle 4 28
(WAMDIG, 1988)& AH&3}3cth o] g2 2314
9% 2839 Felo} tlg ojm e sl 2
29 w7 2dEeds) WIHE PR REY
AXog AR Atste A3AY Edolth
AFREE WAM cycle 45 FAHQA AL opfet
A A Fo dlFte] F L, AR 2 JAE
9 AZZFE AAE o= AEE 5 U}, E3,
Asjel A 25 HL7tesH AT #HFd 9
3 FRRA0) ¥x§H gk

4.2.2 SWAN(Simulation WAves Nearshore) .3

SWAN E¥e &3 53 2924 Foi3 uh,
HAA L AF 2Ho=HEY Ay, s+ ¢ 3§
T BFL At o] do] J|EAAL u
= 338} A Al (wave action balance equation)©]| T},

SWAN E3dMes FABATd(surface pulse
model)2 &3kl Wimo] & oix] A4S A
Atk Ao ogt oux] A4He EFF A4F
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wave-wave interactions)S QLA AE7] YA
ool 2 AL ARlo] AeFER olat 4R EAE
AP (discrete interaction approximation)& A+&-3}o]
gzt 39 wlAE A3AEL ANE7] A9
LTA(lumped triad approximation) TANH & A ¥ gy,
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Fig. 5. Wave height around damaged shore structure for
incident wave(Dir. : SSE, 1988).
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Fig. 6. Wave height around damaged shore structure for
incident wave(Dir. : ESE, 2005. 12).

Fig. 7. Wave height and direction around damaged
shore structure during typhoon Nabi.
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Table 3. Results of wave simulation

Exist This time
Contents (1999) Old | Nabi New
(1988) | (2005) | (2005.12)
Wave Dir. SSE | SSE E ESE

Deep jHgt(m)} 7.2 7.2 9.6 10.25

wave | Prd.(s) | 11.0 | 11.0 | 121 12,97
Design | Hgt(m) | 5.0 5.1 5.5 5.8

wave | Prd(s) | 11.0 | 11.0 | 12.1 12.97
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Fig. 9. Variation of wave height at shore structure
according to incident wave.
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