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Abstract

In this paper, to investigate the microscopic mechanism of steel corrosion-induced concrete crack-
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ing in chloride salt environments, concrete blocky specimens embedded by steel bars were cast.
During the experiment, the specimens were soaked on one side and a constant current was applied
to accelerate steel corrosion. When the cracks developed and the liquid level of the soaking solution
dropped too quickly, the power was cut off. The crack propagation on the concrete surface was rec-
orded during the experiment. X-Ray CT scanning was performed on the specimens before and af-
ter the experiment, and the scanned images were processed using Avizo software. Through Avizo,
the steel bars, pores, and cracks inside the concrete were segmented, the macroscopic cracks that
appeared in the specimens were effectively extracted, the corrosion rule of the steel bars was cal-
culated, and the microscopic characteristics of the crack development caused by steel bar corrosion
were analyzed.
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Figure 1. Specimen size (mm)
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Table 1. Concrete proportioning (per m°)
1 BRLFEAKE M AE)

o Kk w A (5~10 mm) T (16~25 mm) K KRR SRR EER
H&/kg 352 695 355 828 176 66 4.4 22
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Figure 2. Experimental device
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Figure 3. Computed tomography detection system
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Figure 4. Changes in the surface of the specimen
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Figure 5. Crack on the surface of the specimen
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Figure 6. Grayscale images of specimen
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Figure 7. Gray distribution of specimen
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Figure 8. Changes in the surface of the specimen
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Figure 9. Fitting curve of volume fraction-threshold upper limit value
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Figure 10. Segmentation effect of different threshold values
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Figure 11. Pores and cracks
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Figure 12. Crack segmentation effect
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Figure 13. Corrosion of steel bars
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Figure 14. Longitudinal corrosion distribution of steel bars
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