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Development of a New Three-dimensional Finite Element Analysis Model
of High-speed Railway Bridges
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ABSTRACT

In this study, a new three-dimensional finite element analysis model of high-speed railway bridges considering
train-bridge interaction, in which various improved finite elements are used for modeling structural members, is
proposed. The box-type bridge deck of a railway bridge is modeled by the NFS(Nonconforming Fiat Shell)
elements with 6 degrees of freedom. Track structures are idealized using the beam finite elements with the offset
of beam nodes and those on Winkler foundation with two parameters. And, the vehicle model devised for a high-
speed train is employed, which has an articulated bogie system. By Lagrange's equations of motion, the
equations of motion of a bridge-train system can be formulated. Finally, by deriving the equations of the forces
acting on a bridge considering bridge-train interaction, the complete system matrices of total bridge-train system
can be constructed. As numerical examples of this study, 2-span PC box-girder bridge is analyzed and resuits are
compared with experimental results.
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