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A Study on Seismic Response Effects Relating to Damping Characteristics of
Cable-Stayed Bridges with Carbon Fiber Composite Cables
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ABSTRACT

In large span cable-stayed bridges, self-vibration of cables covered a wide range due to
unequal cable lengths in the system; coupled vibration is prone to occur when local vibration of
a cable caused by the load of a vehicle, an earthquake, or the wind or rain resonates with the
bridge system. Studies reveal that for carbon-fiber cable-stayed bridges, when calculating the
strain proportioned damping, damping ratio of part of vibration modes will somehow be
over-estimated if not taking the influence of local cable vibration into consideration; in a low
proportion, though. Comparing with steel cable-stayed bridges, in a carbon-fiber cable-stayed
bridge, whether or not considering the local vibrations has a more substantial effect on the
damping distribution. Moreover, when using constant damping to calculate seismic reactions of
a large span cable stayed bridge, more significant seismic reactions are often attained; therefore
this is a more conservative analysis model. When using Rayleigh Damping theory to simulate
damping characteristics, significant deviations in seismic reactions will occur due to different
selection of referencing vibration modes.
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