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Seismic risk assessment considering deterioration and damage is required for

appropriate maintenance and planning for disaster prevention and mitigation of existing bridge
systems that form transportation networks. This study presented the data assimilation that derives
posterior distributions avoiding the ill-posed condition by extracting parameters with high "
sensitivity to uncertainty” that depends on damage conditions and characteristics of input
earthquake motions. Its effectiveness was shown by the experimental study that is target to the data
assimilation of load capacity analysis of a steel member specimen with locally introduced corrosion
using vision-based strain sensing. In addition, the surrogate modeling method for structural
reliability analysis dealing with high-dimensional uncertainties of structural properties and
seismic motions was constructed. The applicability was shown by performing the seismic system
fragility analysis of an elevated bridge structure.
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