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Numerical simulation of stochastic wind field and wind vibration
control for high buildings

WANG Quan, WANG Jian-guo, ZHANG Ming-xiang
(School of Civil Engineering, Hefei University of Technology, Hefei Anhui 230009, China)

Abstract: By employing the auto-regressive(AR) method, we use the Davenport wind speed power spectrums to simu-
late the stochastic fluctuating wind field and the cross-spectral density function for a spatial-correlated, stationary multivari-
ate stochastic process. The superiorities in accuracy and efficiency of this technique are shown by comparing the simulation
results with those obtained with the Davenport target spectrums. The model of a 76-story 306 m-high reinforced concrete
structure recommended by the second generation benchmark vibration control for building is studied. Numerical results of
the structural dynamic-response to the tuned-mass-damper(TMD) control and the linear quadratic Gaussian(LQG) control
are obtained respectively.
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2 Jhk3h X7 2 RE i 25 ) B L (Simulation
of fluctuating wind load)
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Kt n(t)=[n(t) - nar()]T, ng (¢) ZEIIME R0,
Ji NN IES AR, i =1, -+ | M.
3 PR 4 Y (Model of wind-induced vi-
bration control)
3.1 LQGHEANHEHIEEE(LQG optimal control)
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Y = Cy(Z — DF), Z(0) = 0.

3.2 TMD# #5361 (TMD control)
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4 54 B (Example analysis)
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Fig. 3(a) The 50th floor displacement response time history
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Fig. 3(c) The 70th floor displacement response time history
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Fig. 3(d) The 76th floor displacement response time history

& 1 BenchmarkA2 R Rk 45 #4545 M4-AH v L
Table 1 Peak displacement response quantities of

the Benchmark model

J=0i#/ cm

T
1 50 60 70 75 76

T 0.032 10162 13.767  17.568  19.553  19.997
T™MD  0.026  7.955 10.641  13.449 14913 15.242
LQG 0.022  6.860 9.187 11.626 12901  13.187

% 2  BenchmarkAZR K3k 45 4| hnik & 1&AH o) 51
Table 2 Peak acceleration response quantities of
the Benchmark model

JEIESES (cm - s72)
1 50 60 70

Lt
75 76

T 0.646  7.696 10.061 13.464 17.214 18.762
TMD 0.651 6119 7.582 9842 13.049 14.831
LQG 0.642 4738 6222 7590 8934  12.241

5 4Z5i&(Conclusion)
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PR, RS R A] DA IIE. ARVEAR I XU ) T 26 33 535
£ B8 5 5 Davenport H #5115 1) LL 4 R BHARYE B A
AR PR B RO . AR SCER 20 53 2% 18 T R )
Ik 2y JRORE 25 e WL IR [ia) 5 3 FR) 5% W), i 9 A9 1F N3
BRI WO 5 LR B O O ~F ARG
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SE o 45 440 110 IR 51 7 W) I3 T B K. F A SC A
Bl B T DUE Y, R B R LQG 3 B 2 il 45
TR S B A, A A 4 ) R AT IR 30%~34%, I
J5E 5 11 2%k T IS 40%~ 47 %, 111 4% 5 TMDY 5
IR R R T TR 24 % ~33%, TN 3H JE 425 1l 2 SR mf
1519%~27%.
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