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A Study on Improvement for Seismic Behavior of Railway Viaducts using Steel Damper and Braces
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Derailments of running trains due to transverse lateral vibrations of elevated RC viaducts occurred during the
Hyogo-ken Nanbu Earthquake. It is essential to take into account the running safety of train during earthquakes for
studying the design philosophy and strengthening methods of railway structural systems.

A dynamic interaction analysis between railway vehicles and structures, which took into account the
variations of characteristics was conducted. It was revealed effective, from the analysis, to improve the running safety
of train during earthquakes by making the natural frequency of structures higher than 2 Hz to keep it away from the
natural frequency of vehicle in the lateral direction (i.e. approximately 1 Hz) and/or restraining the transverse lateral

vibration as small as possible.

Based on the analytical results, a new type of railway viaduct was proposed. In the new viaduct, a lightweight
precast concrete girder is adopted as superstructure and a reinforced concrete frame bent composed with steel braces
and a shear-panel type damper using mild steel is adopted as infrastructure. They are used to obtain higher natural

frequency and larger damping performance.

In this study, the performance of new viaduct on the running safety of train was evaluated.
Keyword: railway viaduct, steel damper, braces, running safety
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