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Estimation and risk assessment of rebar corrosion distribution inside RC using
mesoscale analysis and Al image analysis
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MPC RBSM

We have developed a computational approach for estimating the distribution
of corrosion along the length of a reinforcing bar from the observed surface crack widths. The
approach is based on mesoscale simulations of reinforced concrete, using rigid-body-spring models
(RBSM), guided by Model Predictive Control (MPC). It is extended to account for differing (smaller)
crack openings, multiple instances of localized corrosion, and added confinement due to the presence

of stirrups. Accuracy of the proposed approach is demonstrated through comparisons with laboratory
tests of steel corrosion within concrete. The crack distribution observed on the concrete surface is
automatically reproduced by optimized application of internal expansion within the mesoscale model,
from which the corrosion distribution is estimated. The estimated corrosion distribution is
accurate when compared to the measured corrosion of bars removed from the test specimens.
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