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Abstract

The process of electrochemical deposition restoration is influenced by many factors and even the
restoration effect of the same batch of specimens presents a fluctuating feature. In this paper, the
porous concrete specimens were used to simulate the damage specimen during the process of
electrochemical deposition and the ultrasonic velocity was used to characterize the restoration
effect. Gauss distribution, Lognormal distribution and Lorentz distribution were used to fit the
evolution of the overall ultrasonic velocity and Bayesian Information Criterion (BIC criterion) and
goodness of fit determination coefficient (RZ) were used to evaluate the corresponding goodness
of fit. The results showed that the overall ultrasonic velocity of the specimens increased with the
progress of the restoration process, but the restoration effect (ultrasonic velocity) of the same
batch of specimens presented random characteristics under the same electrochemical environ-
ment setting. The fitting degree evaluation showed that compared with the Lognormal distribu-
tion and Lorentz distribution, the Gauss distribution was more consistent with the probabilistic
characterization of the ultrasonic uncertainty of concrete in the repair process.
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Figure 1. Electrochemical deposition restoration device
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Figure 2. Steel bar distribution
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Table 1. Proportion of porous concrete materials (kg/m®)
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Figure 3. Ultrasonic velocity of 13 specimens
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Figure 4. Ultrasonic velocity evolution during restoration
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Figure 5. Ultrasonic velocity evolution of A-A plane
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Figure 6. Fitting diagram of ultrasonic velocity distribution function for the specimens to be repaired
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Figure 9. Gauss distribution of ultrasonic velocity over time
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