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Analytical Modeling of
Seismic Performance
of Curved and Skewed
Bridges

the ISSUE

There is no reported methodology so far that can be used for nonlinear seismic analyses of typical
short- and medium-span bridges while rationally considering the coupling effects between the bridge,
moving vehicles and earthquake at the same time.

the RESEARCH

A new hybrid simulation approach is proposed to conduct the nonlinear seismic analysis of the

bridge and traffic system by integrating the stochastic traffic flow simulation, the mode-based fully-
coupled simulation technigue of the bridge-traffic system and the nonlinear seismic analysis platform
developed based on OpenSees software. A skewed and curved bridge, which is a common design to
overcome complex intersections and terrain restrictions for short and medium span bridges, is studied
as a demonstration followed by the numerical investigation of the bridge seismic performance and the
impact of incorporating traffic loads.
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the FINDINGS

The results suggest that the proposed hybrid methodology
can capture the complex dynamic interactions between the
bridge and multiple vehicles as well as the nonlinear seismic
performance to provide rational prediction results.

the IMPACT

This study will help providing more accurate and efficient
: approach to study complex bridge seismic performance
Lead Investigator(s) analytically, with appropriate consideration of the combined

effect from seismic and traffic impacts.
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