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Abstract: Firstly, the methods for dealing with directionality effect in ASCE 7-10, AS/NZS 1170.2:
2011 and ATJ-RLB-2004 were investigated and compared. Secondly, on the basis of multivariate ex-
treme value theory and conditional probability, a new method for treating directionality effect is pro-
posed based on the independent assumption of extreme wind speed in different directions. Thirdly, the
correlation of directional extreme wind speed in different wind directions in the synoptic-scale strong
wind region was discussed taking the climate of Harbin, Beijing and Jinan as examples. Finally, the di-
rectionality of wind loading or effect of a saddle-type roof in synoptic-scale wind region (e.g., Harbin,
Beijing and Jinan) was studied for different structural orientations. Based on cases studies, some possi-
ble limitations in ASCE 7-10, AS/NZS 1170.2:2011 and AIJ-RL.B-2004 were clarified, and the ef-
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fectiveness of the newly proposed method was validated. The research results show that : @ the direc-

tional extreme wind speed in different wind directions in synoptic-scale wind region of China tends to

be mutually independent; @ the proposed method can deal with the directionality of wind loading or

effect and determine their extremums for design correctly and efficiently; @& this new method is sug-

gested as a choice for Chinese wind loading code in dealing with directionality effectively.

Keywords: synoptic scale strong wind; extreme wind loading/effect; directionality; wind loading

code; new method
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Fig.7 Ratio of extreme wind pressure on a saddle roof in Bei-
jing climate obtained by the proposed method and the

real values
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Fig.8 Contour of extreme vertical displacement coefficient of

nodes induced by wind
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