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The complex aerodynamic admittance functions of rectangular cylinder

in controllable fluctuating wind fields

LI Wei-lin, NIU Hua-wei, HUA Xu-gang, CHEN Zheng-qing
(Key Laboratory for Wind and Bridge Engineering of Hunan Province, Hunan University, Changsha 410082, China)

Abstract: In order to study the effects of pulsing wind parameters and structural motion state on the complex aerodynamic admit-
tance functions (AAF) of bluff body, a new procedure to generate the vertical- and along-wind harmonic inflows in CFD simula-
tions is proposed. Based on the N-S equation and the boundary condition, this method can well control the amplitude and generate
multi-frequency harmonic inflows. The lift and drag AAFs of a rectangular section with aspect ratio of 4 are identified under differ-
ent wind attack angles and three different harmonic amplitudes. The aerodynamic admittances are compared under the multi-fre-
quency harmonic combinations as well as the vertical and torsional motions. It is shown that the lift admittance at null attack angle
is in good agreement with the experimental data. The wind angle attack and harmonic amplitude have a significant impact on the
complex admittance. In addition, the lift AAFs remain almost the same in multi-frequency inflows and different motions, while the

torsional motion can increase the value of drag AAF at high frequencies.

Key words: super-long bridge; complex aerodynamic admittance; CFD; buffeting; rectangular cylinder; harmonic fluctuating
wind
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