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Abstract: This paper studies the computation of vortex-induced responses by finite element models. The strip
hypothesis in conjunction with the second Scanlan’s vortex shedding haf -empirical and half-analytical model are
employed to discretize the vortex-excitation force in both time and space. An Alternating Time Frequency (AFT)
domain method is developed to solve the assembled equations of motion in order to account for the mixed
nortlinear time-frequency terms that are evoked by the complex wake-structure interaction process in
vortex-shedding excitations. The proposed approach is shown to be more flexible than the traditional methods
adopting continuous models or stochastic approaches.
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Fig.1 Example beam and its finite element model
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Fig.2 Vortex induced time response at the mid-point of beam

(wind speed=10m/s)
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Fig.3 Phase plane plot of response at the mid-point of beam
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Table 1 Property parameters of the example beam

KA HEp | mER | mrEm | mes
L(m) D(m) Am) | (mm') | M(N/m)

i 6.09 0.1683 3.6E-3 11.07E6 276.8

il 3.048 0.1143 2.045E-3 | 3.009E6 159.9
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