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Seismic Performance Evaluation of Continuous Girder Bridges with Elevated
Pile Caps Considering the Effect of Dynamic Water Pressure

LI Lei, ZHANG Yongliang, CHEN Dun
(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou, Gansu 730070, China)

Abstract: Taking a continuous girder bridge with deep elevated pile caps as the engineering background, the dynamic
water pressure on bridge foundation was considered as additional quality according to Morison equation, and the influence
of dynamic water pressure on the dynamic characteristics of the bridge was discussed. Under E1 and E2 earthquake, the
seismic response analysis and aseismic calculation were carried out based on the requirements of seismic resistance in the
Guidelines for Seismic design of Highway Bridges(2008 Edition) with the consideration of dynamic water pressure. The
analysis results indicate that: dynamic water pressure will significantly change the dynamic characteristics of the continu-
ous girder bridge with elevated pile caps; under E1 earthquake, the strength of 1¥ pier (fixed pier) out of water and 2#
pier as well as piles foundation in water can meet the requirements of the guidelines; under E2 earthquake, considering
difficult repair of the damaged piles, the seismic performance of 2# piles foundation in water are improved, which are in
the elastic state during the earthquake; under E2 earthquake, the longitudinal plastic hinge deformation capacity and
shear capacity of 1* pier out of water (fixed pier) can meet the requirements of the guidelines.
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