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Estimation of internal corrosion degree of reinforcement in concrete using 3D
meso-scale simulation
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We have developed a simulation system for estimating the levels of internal

corrosion along the reinforcing bar length from surface crack information. This innovative system is
produced by integrating the technique of Model Predictive Control (MPC) with Rigid-Body-Spring
Models (RBSM) of corrosion-induced cracking at the concrete meso-scale. MPC controls the simulated
surface cracks such that they match the observed cracks by optimizing the internal expansions of
springs representing the steel-concrete interface within the RBSM. The applicability of the system
is verified usin? both synthetic crack width data and crack data collected from in-house laboratory
testing. In the laboratory testing, corrosion levels were quantified by 3D scanning of the extracted

reinforcing bars. The simulation results agree with the corrosion measurements, demonstrating the
potential of the MPC-RBSM system for predicting the corrosion distribution along reinforcing bars
using surface crack data.
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