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Torsional Aero—elastic Effects of High—rise

Buildings Based on Forced Vibration
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School of Civil Engineering, Wuhan University, Wuhan 430072, China)

Abstract : Based on torsional motion—induced device with programmable vibration frequency and amplitude, the
time history of wind pressure and displacement for each measurement point on the high—rise building model surface
was measured by synchronous multi—pressure sensing system in wind tunnel test. The identification method of struc—
ture torsional aero—elastic effect was derived. The torsional aero—elastic effects of rectangular high—rise buildings with
different wind speeds, amplitudes and stiffness eccentricities were evaluated. The test results show that the torsional
aerodynamic stiffness is negligible, but the torsional aerodynamic damping should be taken into consideration. Espe—
cially,when the wind speed reaches the critical wind speed,aerodynamic damping decreases rapidly and comes into
negative aerodynamic damping.
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Fig.1 Profile of mean wind velocity and turbulence intensity
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Fig.2 Normalized wind speed spectrum
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Tab.1 Parameters of test models

B Lo 1%
TR S Him 5% B D/(mxm) Ko —————
MU Al XL )

1 0.9 0.150x0.150 1:1 0 0
2 0.9 0.212x0.106 1:2 0 0
3 0.9 0.106x0.212 2:1 0 0
4 0.9 0.212x0.106 1:2 0 10
5 0.9 0.212x0.106 1:2 0 20
6 0.9 0.106x0.212 2:1 -20 0
7 0.9 0.106x0.212 2:1 -10 0
8 0.9 0.106x0.212 2:1 10 0
9 0.9 0.106x0.212 2:1 20 0
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Fig.3 Eccentricity models
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Fig.4 Wind tunnel test models
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Fig.5 Torsional forced vibration device
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Fig.6 Torsional forced vibration time history curve



96

IR RS A4 (A AR BE 2R

2020 4F

R

| WO | |$ﬁh—zj}f§!§¥%§ | PSI Hﬁﬁﬁﬂl
NI DQmax KRERYE PSI XUk R S 25

A7 RAFREXRTHTE

Fig.7 Design scheme of synchronous measurements
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Fig.8 Variation in torsional motion—induced stiffness coefficients with regard to reduced wind speeds and amplitudes
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Fig.9 Variation in torsional aerodynamic stiffness ratios with regard to reduced wind speeds and amplitudes
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Fig.10 Variation in torsional motion—induced damping coefficients with regard to reduced wind speeds and amplitudes
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Fig.11 Variation in torsional aerodynamic damping ratios with regard to reduced wind speeds and amplitudes
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