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Effect of coarse aggregate on chloride diffusion properties

in the interfacial transition zone of concrete
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Fourth Design Institute of Navigation, Guangzhou 510230, China)

Abstract: The chloride ion content at different time and different depths of concrete specimens with six different coarse aggregates”
volume fraction was measured in the chloride diffusion test under dry-wet cycling conditions. And the chloride diffusion coefficients of
concrete with different coarse aggregates” volume fraction were obtained by regression analysis. Chloride diffusion coefficients decreased
with the increase of coarse aggregate volume fraction. Meanwhile, the effects of dilution, tortuous and ITZ on chloride ion diffusion in
concrete were discussed. On the basis of these, the chloride diffusion coefficients model of ITZ was established by introducing the
influence coefficient a ( V;, h) considering the coarse aggregate volume fraction and the thickness of ITZ. The chloride diffusion
coefficients of ITZ decreased linearly with the increase of coarse aggregate volume fraction, and decreased with the increase of the
thickness of ITZ and then tended to be steady. Finally, the chloride diffusion coefficient model of ITZ was applied to three dimensional
mesoscopic numerical simulation of chloride diffusion in concrete. The results show that microscopic numerical simulation results and

physical test data are able to match in the trend of change and numerical size. And correctness and rationality of the chloride diffusion
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coefficient model of ITZ are verified.

Keywords: coarse aggregate; ITZ; chloride diffusion coefficient; mesoscopic numerical simulation
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Fig. 1 Changes of chloride ion content with depths in CO~C5 specimens
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