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Analysis of Structure-Water Interaction of Elevated Pile Cap Bridge

under Earthquake Action

Xinjian CAO, Wancheng YUAN, Yong GAO, Kai WEI
(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University , Shanghai 200092)
Abstract: The structure-water interaction of elevated pile cap bridge under earthquake action is studied in this
paper. Added mass approach is adopted to account for the hydrodynamic effects due to earthquakes. The
hydrodynamic added mass of pile caps have calculated by the concise closed form expressions deduced by Bhatta
and Rahman. Morison Equation is applied to calculate the added mass of a single pile. Grouping effect of piles is
considered by correcting the single pile’s calculated hydrodynamic added masses with grouping effect coefficient.
Finally, the calculation method with structure-water interaction considered of an example bridge was discussed.
Keywords:structure-water interaction, Morison equation, added mass, added damper coefficient, elevated pile cap
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