Hans Journal of Civil Engineering /R T 7%, 2019, 8(7), 1133-1142 Hans X
Published Online September 2019 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2019.87132

Approximate Characterization of Porosity
Evolution in Concrete Repaired by
Electrochemical Deposition

Jianmin Ding?, Wenjun Liu?, Kai Wan?, Tiemei Zhu?, Yanfei Gu3, Zhiyuan Zhu#"

"Wuxi Metro Group Co. Ltd., Wuxi Jiangsu

*Urban Rail Transit Engineering Co. Ltd. of China Railway First Group Co. Ltd., Wuxi Jiangsu
3Hongqiang Reinforcement Technology Co. Ltd., Shanghai

4Department of Civil Engineering Materials, Tongji University, Shanghai

Email: 584423475@qq.com, 26770428 @qq.com, 61988463@qg.com, 15900737182@163.com

Received: Aug. 21%, 2019; accepted: Sep. 5", 2019; published: Sep. 12", 2019

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. To evaluate the repair effects, the porosity of all the specimens were
measured. Gauss distribution, Extreme distribution and Laplace distribution were used to fit the
evolution of the porosity and Bayesian Information Criterion (BIC criterion) and goodness of fit
determination coefficient (R2) were used to evaluate the corresponding goodness of fit. The re-
sults showed that the porosity of the specimens decreased with the progress of the restoration
process, but the restoration effect (evolution of the porosity) of the same batch of specimens pre-
sented random characteristics under the same electrochemical environment setting. The fitting
degree showed that compared with the Extreme distribution and Laplace distribution, the Gauss
distribution was more consistent with the probabilistic characterization of the concrete porosity
evolution 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. Porosity evolution of 13 specimens during restoration
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Figure 4. Average value of porosity during restoration
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Figure 5. Fitting diagram of porosity evolution distribution function for the
specimens to be repaired
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Figure 8. Gauss distribution of porosity over time
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