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Wind Load Evaluation of Tall Building Using Kalman Filter
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ABSTRACT

The aim of this study is to develop a procedure to estimate the wind loads from the
accelerations of a tall building structure. The wind loads may be directly calculated using the
inverse analysis or simply integrating the wind pressures of the overall structure. But, these
methods are too expensive and impossible to implement in some cases. In this study, a simple
method is proposed to estimate the wind loads using the Kalman filter. This method is very
stable  compared to the direct integration of the acceleration to get the velocity or
displacement. The proposed method is verified thorough numerical analysis, and results show
that the proposed method is robust and estimates the wind loads accurately.
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oA APdEokAME AT AL W, vAd AFHFA, dold Fo Bo] o]&5 ¢tz
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E[v]=0; cov[v(t),v(1)]=V8s(t—1) (2a)
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cov[v(t), w(t)]=0 (2c)
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zZ=AzZ+ Bf (13)
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NA e 53el A8 FF B4 ARE Yehls Aolw, 29 2& AAAIS FREY
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1'.110

E .55 of® RZ23 Zslzel S4

TZEEA At
45 A% .416.84 ton
2% 744 227270 N sec/m
2 A 1.0 E8 N/m
RE 1% 23t 33 43} 53}
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- e Zage 05 % 1.46% 231 % 296 % 338 %
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kBl Az 744 ¢ 0.01 sec, SMAAIZE 1 600 sec
33 Hfﬁ}ﬂ]@l 3 Bags (28 1 3%)
g AFn AF5dg 20Hzo] 3}
N 0.00365% + 0.0072s + 0.0036
e deds 1.0000s% — 1.8227s + 0.8372
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