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Abstract: Due to the high flexibility, light self—weight and low damping ratio of the power transmission tower,

wind loads are the dominant lateral loads at its design stage. This study conducted a series of rigid model tests on the
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aerodynamic forces of circular steel tubular lattice structures under smoothly uniform flow conditions in the wind tun—
nel laboratory, and the models were fabricated based on a super high-rise power transmission tower in Huainan—
Nanjing—Shanghai UHVAC transmission line. The Large—eddy simulation(LES) of lattice structures were performed
to simulate the aerodynamic forces in the longitudinal, transverse and lateral directions, and the results were com—
pared to the corresponding specifications in the available wind codes or standards. In addition, the aerodynamic
forces of lattice structures were simulated by using LES under the flow conditions with turbulence intensities of 5%,
10%, 15% and 20%. The results showed that the numerical results were in relatively reasonable agreement with the
experimental measurements, and the incoming turbulence intensity had indispensable influences on the fluctuating
components of the aerodynamic forces. Moreover, the maximum positive pressures were observed on the windward
surface at the junction of the strut and the diagonal member, while the maximum negative pressures were recorded on
the lateral surface of the strut. Furthermore, the vorticity analysis showed that the vorticity in the x—direction was
more scattered while those in the y— and z— directions were more uniform and continuous. The findings of this study

are of great use for evaluating the aerodynamic forces of circular steel tubular lattice structures in the practice con—

structions.
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Fig.2 Mesh scheme of numerical model
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Fig. 3 Comparison between velocity power spectrum of the LES

in the along—wind direction and von Karman model
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Tab.2 Reynolds numbers of each member of the model
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(kg'm's) (107 Pa*s) (m-s™) mm x10*
AT 1.225 1.79 18.4 57 7.17
BEFT 1.225 1.79 18.4 17 2.14
BHT 1.225 1.79 18.4 20 2.52
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Tab.3 Comparison results between numerical

simulations and experimental measurements
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Fig.5 Effects of incoming flow turbulent intensity on the

mean and fluctuating aerodynamic force coefficients
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Fig.6  Power spectra of aerodynamic forces under flow

conditions with different incoming turbulence intensities
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Fig.9 Three—dimensional vorticity in the vicinity

of lattice towers
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