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BI-DIRECTIONAL SEISMIC RESPONSE OF ASYMMETRIC BRIDGES
ACCOUNTING FOR PHASE POLARITY OF BI-DIRECTIONAL INPUT GROUND
MOTION

Akira IGARASHI and Subaru GIGYU

For the purpose of seismic performance assessment of bridge using bi-directional seismic ground
motion input, the maximum structural response can be determined by changing the incident angle of the
ground motion in the range of 360 degrees and by taking the maximum value. It can also be possible to
change the sign of one of the two ground motion components to obtain another group of bi-directional
inputs. The distinction of the two groups are defined as the phase polarity of the bi-directional input, and
the influence of the phase polarity on the maximum structural response is formulated using the modal
decomposition technique. It is shown that the influence of the phase polarity of the input is represented
by the ‘cross product term’ of the input, that appears only for the case of bi-directional ground mation.
Using simplified numerical model of curved bridges with seismic isolation and energy dissipation devides,
it is numerically shown that the maximum seismic response of the structure can be greatly affected by the
choice of the phase polarity of the input ground motion.
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