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Numerical Simulation of Flow Field Around a Vibrating Bridge
Using Finite Difference Method

Akihiro Fujiwara Hiroto Kataoka

Masayasu Ito

Abstract

Two-dimensional numerical simulations of a flow field were made for three kinds of elastically-supported edge
girder cross sections using finite difference approximation of Navier-Stokes equations. An arbitrary moving
body-fitted coordinate system was applied for the computations. Navier-Stokes equations were directly integrat-
ed after transformation of the system into a general coordinate system. Computational results show the occur-
rence of vortex-induced oscillations for all cross sections. Although the oscillations are observed only for one
cross section in experiments, numerically obtained critical wind velocity is in good agreement with the experimen-
tal one.
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