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Abstract: To investigate the chloride transport behavior in cracked concrete under dry-wet cycles, a chloride

convection-diffusion model for non-penetrating cracks in concrete was developed using the Laplace transform. The

effects of crack width and depth on the chloride content distribution was analyzed and the relationship between crack

parameters and surface chloride content was established in the model. The results indicate that as the crack width

and depth increase, the accumulation of surface chloride in concrete accelerates, thereby enhancing chloride transport.

Compared with existing models, the proposed theoretical model improves prediction accuracy by 30%.
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Fig.1 Schematic diagram of chloride diffusion in unsaturated concrete with cracks
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Fig. 3 Chloride transport experiment in unsaturated concrete with non-penetrating cracks
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Table 2 Number of concrete beam specimens

Specimen  w/mm d,/mm | Specimen  w/mm d_ /mm
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Fig.4 Distribution of chloride content in concrete under different crack widths
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Table 3 Chloride and moisture diffusion coefficient values

Crack parameter

Parameter Value/l(m Reference
w/mm d,/mm s7)
0.1 40,60,80  7.00x10 "
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Dy.. 0.1,0.2,0.3 60 1.56x10 " [24]
0.1,0.2,0.3 80 1.78Xx107%
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Table 4 Values of model relevant parameters

Parameter Value Reference
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