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Abstract

The long—span bridges such as Incheon Bridge and Seohae Grand Bridge are located on the coastal region effected frequently by
strong wind of typhoons. In order to ensure the wind-resistant performance of the structure, estimation of the proper design wind
speed is very important. In this study, stochastic estimation of design wind speed incurred by typhoons is carried out. For this
purpose, we first established probability distribution of climatological parameters such as central pressure depth, distance of closest
approach, translation speed and heading to build statistical model of typhoons, which are employed in Monte Carlo simulation for
hypothetical typhoons. Once a typhoon is generated with statistically justified parameters, wind speeds are estimated along its path
using wind field model. Thousands of typhoons are generated and their peak wind speeds are utilized to establish the extreme wind
speeds for different return period. The results are compared with design basic wind speeds in Korean Highway Bridge Design Code,
showing that the present results agree well with similar studies while the existing code suggests higher design wind speed.

Keywords - typhoon, typhoon simulation, design wind speed
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Fig. 1 The illust figure: CPD, Heading and Distance of
closest approach
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Russell et al.| Batts et al. |Vickery et al.| Huang et al. | Kwon et al. Lee et al. Our stud
Climatological (1971) (1980) (1995) (2001) (2008) (2008) i
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Table 2 Windfield model in each study

Windfield model

Russell ef al.(1971) Graham et al.(1959)

Batts et al.(1980) RSPH(NOAA)

Vickery et al.(1995) Batts et al.(1980)

Huang et al.(2001) Georgiou(1985)

Kwon et al.(2008) Holland (1980)

Lee et al.(2007) Batts et al.(1980)

Our study Lee et al.(2007)
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Fig. 2 The illust figure: Definition for wind speed by
typhoon at particular location
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Fig. 3 The relationship Radius of maximum wind and
Radial distance on straight line OM(Lee et al., 2007)
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Table 3 The return period wind speed by MCS and Korean Highway Bridge Design code at major regions
(10 min, 2=10m, Surface Roughness II)

Wind speed Return period wind speed by MCS(m/s) }S(Xlzr;(e;o%%)s Kogeeas?gfliig;(}f;;?ge
Region 50 yeaer 100 year 200 year 300 year 100 year 100 year

Gangreung 204 21.5 22.7 23.5 - 45
Incheon 23.4 24.6 254 25.7 22.1 35
Seosan 24.0 25.3 26.3 26.9 - 35
Gunsan 26.9 28.4 29.6 30.2 25.4 40
Mockpo 28.5 30.1 31.5 32.2 28.3 45
Ulsan 26.2 27.4 28.3 28.8 - 40
Pohang 24.1 25.5 26.7 27.4 - 40
Tongyeong 27.7 29.2 304 31.0 - 40
Yeosu 28.9 30.4 31.8 32.3 28.8 40
Jeju 29.9 31.2 32.2 32.8 29.8 45
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