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A study on non-linear extension of unsteady aerodynamic force definition
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Nonlinear extension of unsteady aerodynamic force definition (amplitude-dependent definition)
was investigated in order to analytically simulate the vortex-induced oscillation of a bridge deck. A
new amplitude-dependent definition of unsteady aerodynamic force was developed and its force
coefficients were identified using the EK-WGI method. The definition was limited to bending or

torsional 1-DOF motion. The definition and identification was verified by comparing a time-history
analysis using the identified force coefficients with experimentally obtained time-histories of the
vortex-induced oscillation. The analysis and measurement were in fair agreement, however the
analysis (particularly bending motion) was very sensitive to initial conditions.
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