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Interaction Analysis of
Long-span Bridges and
Traffic System Subjected
to Earthquakes

the ISSUE
Existing bridge seismic analyses examine the inertial forces applied on bridge structures during
earthquakes, but do not fully consider the interaction between earthquake motions and bridges and
their traffic. Long-span bridges often carry a significant amount of traffic and many vehicles are likely
to be present when an earthquake strikes.

the RESEARCH
Researchers developed a new analysis formulation that can incorporate the coupled earthquake
forces on both the bridge and vehicles, which are expressed as functions of the bridge-traffic
coupling matrices and earthquake displacement inputs. The proposed methodology is numerically
demonstrated on a prototype long-span bridge and traffic system under spatially varying earthquake
excitations. The responses of the bridge and vehicles are predicted when the bridge-traffic system is
subjected to earthquake excitations.
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the FINDINGS
The proposed new approach can be used for complex bridge
seismic analysis. It is found from the numerical analysis that the
coupled earthquake force, as derived in the present study, has
notable influence on the dynamic performance of the bridge and
vehicles under seismic excitations.
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The new analytical approach as proposed offers a new method
to more accurately predict bridge seismic responses. As a result,
future bridge seismic response can be predicted more rationally.
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