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Abstract

The high-rise steel structure TV tower has the characteristics of high structural height and rela-
tively small structural stiffness and is highly sensitive to wind load. In this paper, the steel struc-
ture TV tower adopts the rigid model with reduced scale, carries out the pressure measurement
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wind tunnel test of rigid model group buildings, and measures the wind pressure value on the
surface of the TV tower Model under 360° wind angle, so that the average wind pressure value,
fluctuating wind pressure value and wind load shape coefficient on the physical surface of the TV
tower can be calculated correctly to determine the most unfavorable wind direction angle and the
wind vibration coefficient varying along with the height of the TV tower. The wind-induced vibra-
tion response of the structure is analyzed according to the test. The fluctuating pressure-time his-
tory of each measuring point obtained from the wind tunnel test of the rigid body model is applied
to the finite element model of structural dynamic analysis. The frequency-domain analysis of the
structure is carried out to determine the wind-induced vibration displacement and acceleration
response of its important parts and the equivalent wind load of each floor, so as to provide a ne-
cessary and reliable basis for the design.
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Figure 1. Wind tunnel pressure measurement model and turntable
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Figure 2. Average wind speed and turbulence profile of wind field simulating class B at-
mospheric boundary layer
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Table 1. Structural wind-induced response analysis parameters
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Table 2. Total internal force of overall section at the bottom of TV tower at main wind direction angle
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Table 3. Shape coefficient of main structure of TV tower at main wind direction angle
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Table 4. Comparison of internal force between wind tunnel test and code
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