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Joint probability distribution of wind speed and direction of
sightseeing tower in Hangzhouwan bridge

LIU Jian-xin, MA Lin, BAI Hua
(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: Based on wind velocity datum of the Yupanshan weather-station in the center the
Hangzhouwan bay, the maximization principle of probability plot correlation coefficient (PPCC)
and the maximum verisimilitude method are adopted to analyze the optimal probability
distribution type of wind velocity in all directions. The relation between the optimal distribution
type and the variation trend of probability plot correlation coefficient is discussed with shape
parameter of distribution. The joint distribution is used to estimate the designing basic wind
velocity. Calculating results show that the type is always optimal whose PPCC decreases
monotonically with shape parameter among three extreme distribution types. But what
distribution types’ PPCC accords the trend is dependent on wind velocity samples. So it can be
put forward that, in probability fitting of wind velocity, the optimal distribution type could be
assured according to the inherent relation between optimal type and PPCC and only the
distribution’s effective optimal parameters need to be solved. The Weibull distribution is optimal
in 16 wind directions except for west direction in which the Frechet distribution is optimal. The

basic wind velocity estimated by joint probability distribution is a little less than that by
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traditional non-joint distribution, Basic wind velocity by joint distribution is more scientific, and

the traditional method is inclined to be conservative. 6 tabs, 4 figs 10 refs.

Key words: bridge engineering; basic wind speed; joint probability distribution of wind speed and

wind direction; extreme distribution; probability plot correlation coefficient
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