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Directional Wind-Induced Fatigue of a Real Steel Antenna
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Abstract: The paper presents a study of the fatigue damage caused by wind actions of a real steel anten-
na. Based on the wind data obtained from the local meteorological observatory, the joint probability dis-
tribution model of wind speed and corresponding direction is first derived. The maximum wind speed
for a given wind direction is determined according to the assumed fatigue life of the structure as the re-
turn period. The aeroelastic full antenna model is then tested in a wind tunnel,and the wind induced vi-
bration responses are accordingly recorded at different wind speeds and wind directions. The power
spectra of the stress responses at critical points are obtained on the basis of the responses. Finally, the
accumulated fatigue life is calculated in frequency domain by using equivalent narrow band method. The
results indicate the fatigue life of the antenna is close to the designed life of the building.

Key words: steel antenna; wind-induced fatigue; wind tunnel test; aerodynamic model

BUR&EHT ZHTERTE, B—MHB4H
KMEWITE AR RS, EREIUE BIER
T EZFEERKEERS, RS EEFEORE
WER. BT RE ST Lm0 (D2
W) —H 245 m BEEEAMEN L, REEHF
B 87 m, RATH A S N 333 m. REH T H

Wi B . 2007 -01-19

EaBEBE, BREEKKN 34,27,26 m; HE
Bk 2.4,1.75,1 m; BEEEH 3,2.5,2 cm.
BEEFFER 1.2 m AAENMIA I HER
F1m,BEER 2 cm. EEEKT 34 m &F 14
X EERN I m, BERN2 om, RE 1.

REUH: BERHRAMEEERHFI AR LS BT E (50321803)
fEE®M: FHE0979—), B, 1814, TEHFFH A N A LR . E-mail: concrete60mp@163. com
B OB(1957—), 8 82, M4 S0, T+, TERRFE AN ITE . E-mail: minggu@mail. tongji. edu. cm



®58H

EHE,F MRRRBUEFHR 1041

M1 XEETMW
Fig.1 Antenna model
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Fig.3 Flow chart of fatigue life estimation
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