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Damping ratio effect analysis of a single-pylon cable-stayed bridge
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ABSTRACT

Damping ratio is an important parameter for large span bridges. Bridges with low damping ratio

are susceptible to abnormal vibration, therefore it is significant to monitor the damping ratio of
bridges. This study investigates the variation of the damping ratio in the operating environment
based on the monitoring data of a single-pylon cable-stayed bridge. The main span of the bridge is
225m.
The bridge is installed with a bridge health monitoring system to monitor the response and
environment. An automatic damping ratio extraction method is developed to identify the damping
ratios of the bridge. In addition, temperature and traffic monitoring data are analyzed and the effect
on the damping ratio is investigated by correlation analysis. The results show that the damping ratio
changes due to the operating environment. An increase in temperature leads to a slight decrease in
the damping ratio. Traffic load also has an important effect on the damping ratio.
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1 INTRODUCTION

Damping reflects the energy dissipation capability of a structure. When a structure vibrates, the
damping converts the mechanical energy of the structure vibration into thermal energy, reducing the
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