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Fig.1 Scheme of the bridge and wind action points
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Fig.2 Fluctuating wind speed time series at point 1
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Fig.3 Fluctuating wind speed time series at point 2
3.2 BkEhRUEI)ZRE

15 i F 2 5 AR B BK XU H AR 2 345
BRI LA &l 4 TN S TR (e ek
WOARRANIE SRR AL YR ST

0 20 40 60 80

10
—~ : TN
= 7 NS
ER P L f
i
ﬁ 10° MWW |
E i ha
: 0120’3 1 6’2 llO" ll 0° 10'

FiZ/Hz
B4 15SEhEIES BirhRE R

Fig.4 Comparison between simulated power spectrum

and target power spectrum for point 1
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Fig.5 Comparison between simulated power spectrum
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wind speed at some points

) B B /m AHIEREL
1 m528 25.55 0.541
1 M5 3 8 51.10 0.331
15545 76.65 0.209

1% 1 AT R BGIT , 9 Ik sl XU =22 Ta] A
A , X F IR KB I REAR G 15 Y.

4 & &

SEA TR TRE AR SCHEET AR RMEUE D
HORNHEA T 58 & HE R BEALIK S X7 47
Tﬁﬂﬁ%ﬁﬁu B

B B EATL IR Fsf 2 ) S 0 ) s 1) 5633
Em%ﬁﬁ DXRIERAR X #W F BL 4

b AL ) XU R R A DG A5 B B 2 G 1Y
WAL Ik B0 G 22 ) A 56 2R B0BR A, AH OGP bl 5 B
T HE B4 A 5 kst X =2 TR G 2R BN, ARG
.

3O

R PHABERFIRIAELS AFFRIKE
RHEZAFFA ARG T B S 4.

SE

(1] 3% 7%, b sCak, iR, KBS M S Ik 3l XU 1) B

BUBI[T]. AR B TR 4l . AL ARR R, 2002, 30
(3):57-60.
LUO Ning-an, YANG Wen-wu, HAN Da-jian. Stochas-
tic simulation of wind turbulence field for a long-span
bridge[J ]. Journal of South China University of Tech-
nology : Natural Science Edition,2002,30 (3);57-60.
(in Chinese)

(2] skmi¥s, & 5 5FN 5. BREh ISR R
FEBRE[T]. = TS TR, 2008,28(6) :
206-211.

ZHANG Xi -qian,GE Yong,YAN Chun —feng, et al.
Advances in research of simulation technology of fluc-
tuation wind loading[J]. Journal of Earthquake Engi-
neering and Engineering Vibration,2008,28 (6):206—



28

T AR 4R

537 &

211. (in Chinese)

A L BT R T AR BORUBTILE o 2 AR
9 bk sl XU R A (0. 37 TS TR R 3, 2008, 28
(3):87-94.

LI Chun-xiang, DU Min, HAN Bing—kang. Simulation
of fluctuating wind speed time series of super tall
buildings based on AR model [J]. Journal of Earth-
quake Engineering and Engineering Vibration,2008,28
(3):87-94. (in Chinese)

TRICH, BB, B A KB AR RORL 2 T 1R]
RELY ). 5127541, 2009, 26 (1) : 124-130.

ZHANG Wen —fu,MA Chang —heng,XIAO Yan. Some
issues on AR models for wind field simulation[J]. Chi-
nese Journal of Computational Mechanics, 2009,26
(1):124-130. (in Chinese)

SR ZOR S8eR. HET 24k AR BRI R BEALIA
Gt [J]. e Refoa it FARBLA AR, 2012,43(3)
1114-1121.

ZHANG Tian, XIA He, GUO Wei-wei. Simulation of

bridge stochastic wind field using multi —variate auto—
regressive model[J]. Journal of Central South Universi-
ty: Natural Science Edition),2012,43(3).1114-1121.
(in Chinese)

A5, J T i AR A ST AR BSR4 2 i 0] fik
XIS WARIE, [T]. A2z T 4R, 2013, 13
(4):56-62.

LI Rui -ping,ZHOU Ning,ZHANG Wei -hua, et al.
Fluctuating wind field and wind—induced vibration re-
sponse of catenary based on AR model [J]. Journal of
Traffic and Transportation Engineering, 2013,13 (4).
56-62. (in Chinese)

B, AT AT S50 (MATLAB-
SAP2000-ANSYS) [M .4t 50 : v [l gt 57 Tl H Rkt
2010, 133.

XU Zhao —dong.Analysis and application of commonly
Engineering (MATLAB -
SAP2000 —ANSYS) [ M ].Beijing:China Architecture &
Building press,2010:133.(in Chinese)

used software in Civil

Simulation of bridge fluctuating wind field based on Auto—Regressive model
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Abstract: Objective quantification of fluctuating wind speed time series around the body of bridge structure
offers guarantee for the accurate calculation of wind effect of the structure. Base on the correlativity of nodal
wind speed time history, the Auto—Regressive (AR) model of the white noise filtration method was used to
simulate the time history of fluctuating wind within any 200 seconds at representative points on the main
beam of a cable—stayed bridge. Through the linear filter, a white noise random series with zero mean were
transferred to be a stationary random process with specified spectral characteristics. Herein, the spectrum of
Kaimal and the spectrum of Panofsky were used to simulate the horizontal and vertical wind spectrum respec-
tively. The results of numerical wind speed time series show that AR model is efficient in simulating nodal
wind speed time series which has time and space correlativity. The simulated power spectrum density is con-
sistent with the target power spectrum density and correlation function is reasonable.

Keywords: bridge; stochastic wind field simulation; Auto—Regressive model; target power spectrum density;

correlation function
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