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Identification of Dynamic Properties of Open-Deck Viaducts under Passing Train Loads and Consideration on High Speed Train
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When planning the introduction of high-speed trains on existing viaducts, it is important to
grasp the resonance phenomenon by measuring the vibration of actual bridges and understand
this phenomenon from the engineering perspective. In this study, the author focused on the
open-deck viaducts in snowy cold regions, where high-speed trains will be introduced, carried
out vibration monitoring of actual bridges utilizing the passing train loads and identified their
dynamic properties with ERA (Eigensystem Realization Algorithm). When identifying
dynamic properties, the first deflection mode and the first torsional mode were studied, and it
was found that the first torsional mode is dominant after a train has passed, while the first
deflection mode is dominant during the passing of a train. The damping ratio of the first
deflection mode was 1.5-1.9%, which is slightly lower than the commonly used value 2%. In
addition, with the simplified model using the identified dynamic properties, the resonance
phenomenon induced by high-speed trains was investigated empirically.
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