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Fig. 2 Model for wind tunnel test

DRI 3 56 7 ) T A 2 IR S 56 22 19 o T 0 B R A7 1 36 B T R 3. 0m X 2. 5m (BE X =) By 4R
T o AKHRCEE A H Ao 2RO S RS — S B0 R A T C JEH B, MOAR SR 56 7R B C S 5 Y
A3 AT, BE RG] T HE 50 o B 0. 22, BERY G IEAGE 9 AN 05 )2, B2 Y E 24 A KUR IS 38 i B
FAH R 2R G0 0 3k 216 AN A R 25 W L SRR R Ry 325Hz, RFERT K R 30. 72s, KUK 40 S L ik 8
T2 AT B T 0% 45° XUra) £ . KUTa) A DA R A ARl B RN 3 s
2.2 MR ESH

KT 2.1 75 i BEAT A XU 2 96 7 I Fs ) P S8 45 o SR 5 A A AR ) B A A5 R 45 2 1 100 4R
I AR KU S 600N/ m®) ik 20 AU o 2% Bk 446 . 38 i3 Newmark-B 2 7180 45 8% )2 19 KU S0
IO K AR Ay o 0 (10 500 UE o T 5 R W e . XS 7 AR R T S O A P P 4 R PR T A T
TEE RS Ji5 4 545 20, 0 ek R v 3 ek 4 vh 25 R T A AR A . A T 5 R 1 BELJE B B S P S R BELJE AR
LR JE Hed 5 Yot AT,



RS . R T IR R IR 8 I Y v 2 S XU 28 S 611

#
&

F1 WG5S B A IRBUR AL Ha)

Tab.1 The first 5 natural frequencies (unit; Hz)
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Fig. 4 Time-histories comparison of X-direction displacement and velocity
responses at the 32™ floor under 0° wind direction
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Fig. 6 Time-histories comparison of total wind loads on tall building under 45° wind direction
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Fig. 7 Power spectral density(PSD) comparison of total wind loads under 45° wind direction

2.3 BEESHREMNRELERNF M

A R & B L T0 e 2 B S 54 S A PR T T AR B RS 2 808 S S R A A A — o R 25T
RS 2B 22 7T BE 23 0 BT 25 SR 3 J— 8 IS I AR SOREPE SO T 5 ok 72 b i B g A RIS 280 A
PR AP JE L) 3 AR RS 2 B0 2 X5 SOTORS B8 04 52 T, 3 1117 2% ¢ XU Ay 288 52 8 235 SR X B 25 S B i 28
AOREORE . RO BT R S ECRIAIME S 2.2 9 ARTE] . 3R 2 20 1 HRATTAR R 22 52 R T BRI S XU 8
Vo {E AN AE R B AU AR )7 22 (Root Mean Square, RMS) X [, I & Z (AR ZAR 7 s BN, mE sl
Ry T X R 2 B A T R B A R AR ) . TR B (N T 0. 1H2) o B IR A3 1Y 15 22 23 0
B 45 RAFAE — 7€ WY SZ W) o H BEAS 3 I S PR TR 22

SRAEGEREJE L 5% 25 X6 5 TR BE 52 e K A A B BELJE e 3G R B8/ 10 %6, 2 H B 8 A5 X L
B XA 26 A XU 2 B AR A& 9 i, d PETRT DL S AR VR () A O R A, XTI 9
518 LA B, 47 7E B JE 158 25 I, S 38 By 56335 (0 AR 0 B A 7 A B R i 3 18 WD A SR ) e i
SRR T RLE P 22 AR BURE . A IR ATR FNBEJE B 58 25 W 9 45 A WY L A S 0058 25 R AR SO IR Y



555 1 SRS . BT IO KR B U8 I 0w )2 R SR KA 2R T 613

PR EReS AN
F2 FUIRMIURIEIE R IR A o i (AR 7 22 % e

Tab. 2 Comparison of RMS between estimated value and accurate value under the influence of natural frequency errors
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Fig. 8 PSD comparison of the total wind loads for +10% errors in natural frequency under 0° wind direction
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Fig. 9 PSD comparison of the total wind loads for #=10% errors in damping ratio under 0° wind direction
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Fig. 11 Time-histories comparison of the total wind loads under 0° wind direction (noise level is 5%)
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Wind load estimation of tall building by an unscented
Kalman filtering based inverse method

ZHANG Hui, ZHI Lunhai

(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: An inverse estimation algorithm is developed to effectively identify wind loads on tall
buildings using limited measured structural responses. This algorithm is based on the unscented
Kalman filter and allows determining unknown wind loads and wind-induced responses within one
sampling time. The accuracy and applicability of the proposed method are verified by wind load
inversion example analysis through wind tunnel tests of typical high-rise buildings. The effects of
crucial factors such as errors of structural modalparameters and noise levelsin the measurements on the
identification accuracy are evaluated through detailed parametric studies. The effect of the errors of
structural modalparameters on the estimation of wind loads is found to be small. The accuracy of the
estimated wind loads at a certain noise level is acceptable in engineering practices. The results show
that the proposed algorithm provide an effective tool for identifying the wind load and wind-induced
response of tall buildings in real time.

Keywords: tall building; wind load; wind-inducedresponse; wind tunnel test; unscented Kalman

filter; inverse analysis



