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Seismic Behavior of Submerged Bridge Columns and Assessment of Dynamic Hydraulic Pressure under Strong Seismic Motion
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This paper presents the seismic behavior of the submerged bridge columns subjected to large earthquake
motion based on the three-dimensional finite element dynamic analyses with use of the fluid-structure model.
An effect of the dynamic hydraulic pressure was assessed by means of the virtual mass based on the finite
element analyses. The virtual mass derived from the finite element analyses was compared with existing
models, It was found that the virtual mass estimated by Goto-Toki model reasonably coincided with the
analytical results. Thus, Goto-Toki model would be applicable to the submerged bridge columns subjected to
large earthquake motion. Furthermore, an existing static force model of the dynamic hydraulic pressure was
examined in terms of applicability to seismic design for a large earthquake. The response acceleration
profiles through the column height should be adequately modeled so as to create the rational static force

representing the dynamic hydraulic pressure effect.
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