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Numerical Analysis of Fluid-Structure Interaction Problem
and Its Application to Aerodynamic Response Characteristics of Box Girder Section
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This paper presents a finite element method for the analysis of a fluid—structure interaction
problem, in which the fluid is treated as incompressible viscous flow, and a structure is idealized
as a rigid body supported by elastic springs. The basic equations of this problem can be formu-
lated in the simultaneous equation system which consist of the equations of fluid motion in the
Arbitrary Lagrangian—Eulerian (ALE) description, continuity of fluid and motion of rigid body
supported by elastic springs and dashpots. For the coupling -of fluid and rigid body, the equi-
librium and compatibility conditions are utilized. The ALFE finite element method is employed
to solve the flow field around structures, and the fractional step method is adopted for the time
integration. The conventional Newmark’s 3 method is applied for the equation of rigid body.
To express the adaptability of this method, the vortex excited oscillation of box girder bridge is
solved. The comparisons of the numerical results with the experimental results exhibits that the
present method can be devoted to the safety design of the wind resistance of great structures.
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