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Abstract: Based on the best track dataset of typhoon in
the Northwest Pacific from 1951 to 2015 provided by the
Japan Meteorological

Administration, the typhoon
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tracking, intensity and wind field parameter models are
developed utilizing the geographically weighted regression
approach, respectively. A stochastic simulation algorithm
that is applicable for the typhoon wind hazard assessment
in southeast coastal regions of China is then proposed by
introducing a three-dimensional analytical typhoon
boundary layer model. A case study is conducted by taking
the Lingdingyang Bridge as an engineering example,
which is the main navigable channel in the Shenzhong
Link project. A 100 000-year typhoon simulation is conducted
at the bridge site. The return period curve, the probability
of exceedance curve and the vertical wind profile of
extreme wind speed are constructed respectively, which
can be directly used to guide the wind-resistant design of
bridges. Finally, the flutter reliability analysis of the
Lingdingyang Bridge is performed by introducing the
uncertainties of structural and aerodynamic parameters.
Its flutter failure probability and safety performance under

typhoon winds are evaluated.

Key words: typhoon; long-span bridge; stochastic
simulation; extreme wind loading; flutter; risk
assessment
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Fig.7 Probability density distribution of gust factor
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Tab.2 Failure probability of flutter

2,=0.0lm 2,=0.0002m

T T/4F r=3s =605 =10 min r=3s 7=60s =10 min
P B Py 8 Py B P 8 Py B Py 8
1 6.9%X10°° 4.3 <1077 >5.2 <107 >5.2 69X10° 3.8 36xX10°% 4.5 <1077 >5.2
1 50 4.2xX107* 3.3 1.6x107 5.1 <107 >5.2 4.0X107° 2.7 96xX10° 3.7 42X10°% 4.5
100 93x107* 3.1 20X107 51 <1077 >5.2 84xX10° 2.4 19X10* 3.6 66x10°% 4.4
1 52X10°7 4.9 <107 >5.2 <107 >5.2 3.0X10° 4.5 <107 >52 <1007 >52
2 50 3.8X107° 4.0 <107 >5.2 <1007 >5.2 26X10* 3.5 3.0x10°% 4.5 <107 >5.2
100 82x10° 3.8 <107 >5.2 <107 >5.2 57X10* 3.3 51xX10°% 4.4 <1007 >5.2
1 78X107 4.8 <1077 >5.2 <1077 >5.2 14X10° 4.2 34xX107 5.0 <1077 >5.2
3 50 9.0x10°° 3.7 <1077 >5.2 <107 >5.2 14X10° 3.0 15xX10° 4.2 58x107 4.9
100 1.9x10°* 3.6 <107 >5.2 <107 >5.2 29X10° 2.8 33xX10° 4.0 74x107 4.8
1 <1007 >5.2 <107 >5.2 <107 >5.2 80107 4.8 <107 >52 <107 >52
4 50 53X107° 4.4 <1077 >5.2 <1077 >5.2 64X10° 3.8 34107 5.0 <1077 >5.2
100 1.3X10°° 4.2 <1077 >5.2 <107 >5.2 14X10* 3.6 54x107 4.9 <1077  >5.2
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Tab.3 Target reliability for load conditions except earthquakes, tsunamis and extreme events
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