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Research on Seismic Reinforcement Design Method for Substructures of

Multi-span Bridges with Gradually Changing Pier Heights

XU Yanzhou
(China Railway Design Corporation, Tianjin 300140, China)

Abstract: To study the internal force response characteristics and patterns of multi-span bridges with consistent
superstructure and substructure forms and gradually changing pier heights under seismic action, the structural seismic
design is optimized. Taking an urban bridge in Tangshan as an example, the seismic calculation is carried out through
the established three-dimensional finite element model, and the advantages and disadvantages of high piers and low piers
are mainly summarized and discussed. On this basis, the design concept of "first defining the critical pier height, and
then classifying the high piers and low piers based on this, and allowing high piers to enter plasticity and low piers to
maintain elasticity under the action of the E2 earthquake" is proposed. And based on this thought, the calculation and
reinforcement design of the case project are carried out. The results demonstrate that the proposed design concept has
the higher practicality, can effectively reduce the reinforcement quantities and computational workload, and take into
account both the safety and economy of the structure, which can provide the reference for seismic design of similar
multi-span bridges.
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