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Fig. 1  Flow chart for wind-induced structural vibration analysis
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Fig. 3 The time history of fluctuating wind speed along the axis
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Wind-induced Vibration Analysis of Lattice Tower Structure
Based on Ritz-POD Method

WU Ben-gang'?, HE Bing-quan', WU Jiu-rong’“, DING Chang-yin', TANG Xu-lin'"*
( Guangzhou Jishi Construction Group Co., Ltd. ', Guangzhou 510115, China; School of Civil Engineering and Transportation,
South China University of Technology®, Guangzhou 510641, China; Guangzhou University-Tamkang University Joint

Research Center for Engineering Structure Disaster Prevention and Control® , Guangzhou 510006, China)

[ Abstract] The wind-induced response and equivalent static wind load (ESWL) for a lattice tower was conduc-
ted by adopting the combined POD-Ritz method, harmonic excitation method ( HEM) and load response correlation
method (LRC). The load-dependent-Ritz vibration modes for the lattice tower were obtained by utilizing the proper
orthogonal decomposition ( POD) method on the simulated fluctuating wind loading in the proposed POD-Ritz meth-
od. By selecting 40 load-dependent-Ritz vibration modes and 100 traditional free vibration modes, the wind-in-
duced responses and equivalent static wind loads for the lattice tower were conducted respectively. The comparison
between these two sets of numerical analyzed results showed that the difference in wind-induced response obtained
by using two different types of vibration modes is very small. The numerical analysis accuracy in evaluation of wind-
induced vibration response for the lattice tower could be obtained with less load-dependent-Ritz vibration modes and
high efficiency in reducing run time and less computation memory. Furthermore an integrated analysis system for the
wind-induced response and equivalent static wind loading of the lattice tower was proposed by adopting the
SAP2000 API for the MATLAB environment and the previous analysis procedure. This integrated analysis system
could be used as a good reference for wind-induced response analysis for other large complex structures.

[ Key words] wind-induced response equivalent static wind load Ritz-POD method harmonic excita-

tion method load response correlation method lattice tower structure



