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Advancement of Seismic Response Analysis Ugin? Stress-Strain Estimates from
Concrete Material Testing through Data Assimilation
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This_study aims to enhance seismic response analysis by establishing a
unified procedure from material testing to the learning of material constitutive laws. Specifically,
we conducted image measurements of the displacement field and strain field in concrete material
tests using the sampling moir method. We developed a data assimilation method using the ensemble
Kalman filter to estimate the stress and strain tensor fields from the in-plane displacement and
strain fields obtained from the image measurements. Using the time-series data of stress and strain
tensors, we developed a general elastoplastic material constitutive law incorporating thermodynamic
principles through machine learning. Furthermore, we carried out the seismic response analysis of a
ten-story RC building using a large-scale FEM incorporating the elastoplastic damage constitutive
law for concrete.
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