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Abstract : The main focus is the state-of-the-art magnetic flux leakage (MFL) detection technique for rebar corrosion

characteristics in reinforced concrete (RC) structures, providing a comprehensive analysis of relevant research. The

results indicate that the MFL detection technique can accurately identify corrosion areas of rebar embedded in RC

structures and quantitative assessment the corrosion degree of the rebar. To further improve the applicability and

accuracy of using the MFL detection technique for corrosion characteristics in existing RC structures, the probabilistic

distribution characteristics of corrosion degree assessments resulting from the random distribution of magnetization

should be fully considered, the effects of stress, fatigue, stirrups/adjacent longitudinal rebars, corrosion products,

and concrete should be clarified, and the application of computer vision for automatic identification based on MFL

imaging and the integration of multiple indicators and methodologies needed be promoted.

Key words : reinforced concrete structure; magnetic flux leakage detection; corrosion degree; quantitative

assessment; probability
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Fig. 1 MFL characteristics of rebar’s local corrosion
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Fig.2 Typical linear relationships between MFL variation amplitude (normalized MFL variation amplitude)and corrosion
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Fig. 3 Quantification of MFL and classification of rebar corrosion degree '
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Table 1 Probabilistic assessment of corrosion degree 7 based on MFL quantification indices

Resource Index Assessment method Assessment accuracy
Ref. [35] Quantitative K, Bayesian model 56.8%-97.4%
Ref. [76] Quantitative K, Bayesian model 65.0%-95.7%
Ref. [30] Non-quantitative 2, Bayesian model 57.1%-100. 0% of single index,85. 7% —100. 0% of double indices,
efl. [
quantitative y SVM and the classification accuracy of SVM exceeds 90. 0%
Non-quantitative /3, . . . -~
Ref. [50] on quaTl ! fi wep Bayesian model 56.6%—100. 0% of single index,83. 3% —100. 0% of double indices
(uantitative y
Non- titative M, M, P .
Ref. [48] on-quantt d, We, P SVM The classification accuracy of SVM is 77. 7%
M, ; quantitative M,
titative K, .
Ref. [36] Quantitative Bayesian model 70.0% of only K,82.5% of K&.S
rusty spot area S
Ref. [79] Peak, peak-valley spacing BP neural network 9.5%

Note:SVM is support vector machine.
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