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Study on dynamic characteristics analysis and seismic
optimization design of large pump station structure

Xin Zhao
Xinjiang Water Resources Survey and Design Institute Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

Large pumping stations,as critical infrastructure for water resource regulation and irrigation water distribution systems in
Xinjiang,play a decisive role in ensuring project safety and regional water supply security.Located in a seismically active zone
with complex geological conditions,the station buildings are subjected to combined effects of pump vibrations,seismic actions,and
environmental loads during operation,resulting in significant structural responses and demanding high seismic resistance.This
study takes a typical large pumping station building in Xinjiang as the research object and,based on finite element numerical
simulation and dynamic analysis methods,systematically investigates its modal characteristics and response patterns under seismic
excitation,revealing structural vulnerabilities and failure modes.By incorporating regional ground motion parameters,optimization
strategies for seismic design are proposed,including structural layout adjustments,the application of base isolation and energy
dissipation technologies,and improvements in component and joint detailing.The findings provide theoretical significance and
practical guidance for enhancing the seismic resilience and operational safety of large pumping station projects in Xinjiang.
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