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On finite element mesh in nonlinear analysis of a steel circular-section bridge pier
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After the 1995 Hyogo-ken Nanbu Earthquake, quite a few nonlinear finite element
analyses have been conducted for steel bridge piers. Local bucklings observed in the
earthquake have been reproduced in such numerical analyses. These analyses are
expected to play some roles of experiments that are very costly and time-consuming.
However, so far, an appropriate finite element mesh is not well-understood for this
class of nonlinear analysis, although the mesh may influence numerical results
considerably. Against this background, we conduct the nonlinear finite element
analysis of a steel circular-section bridge pier to investigate the influence of mesh.
The influence turns out to be significant especially in the post-peak region. Also, the
portion where beam elements are applicable is investigated, and it is found that quite
a larger portion of a bridge pier can be modeled by beam elements. This study of
mesh is also extended to include the effect of the radius-thickness ratio of a section.
Key Words: Steel circular- section bridge pier, local buckling, finite element
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