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Modal Parameter Estimations of Wind-Excited Structures
based on a Rational Polynomial Approximation Method
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ABSTRACT

This paper presents a rational polynomial approximation method to estimate modal parameters of wind excited structures
using incomplete noisy measurements of structural responses and partial measurements of wind velocities only. A stochastic
model of the excitation wind force acting on the structure is estimated from partial measurements of wind velocities. Then the
transfer functions of the structure are approximated as rational polynomial functions. From the poles and zeros of the estimated
rational polynomial functions, the modal parameters, such as natural frequencies, damping ratios, and mode shapes are
extracted. Since the frequency characteristics of wind forces acting on structures can be assumed as a smooth Gaussian process
especially around the natural frequencies of the structures according to the central limit theorem (Brillinger, 1969; Yaglom,
1987), the estimated modal parameters are robust and reliable with respect to the assumed stochastic input models. To verify the
proposed method, the modal parameters of a TV transmission tower excited by gust wind are estimated. Comparison study with

the results of other researchers shows the efficacy of the suggested method.
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Table1 Modal Parameters of the TV Transmission .
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3. Modal Parameter Estimation
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