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Abstract: A three-dimensional random aggregate model was established by numerical simulation to analyze the effects

of different coarse aggregate shapes, contents, particle size and multiple particle size combinations on the chloride

diffusion coefficient in concrete. The results were verified by the rapid chloride migration test. The results show that

the smaller the shape parameter of the coarse aggregate in the same volume, the more signifacant the hindrance of

chloride diffusion. Within a range of certain concentration, the chloride diffusion coefficient decreases gradually with

increasing coarse aggregate content. The chloride diffusion coefficient decreases with the increasing of the coarse

aggregate particle size for a certain volume fraction, and increases with the increasing of the number of particle sizes

combined into coarse aggregates for the same volume fraction.
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Table 1 Mineral composition of cement

w/%
C.S C.S CA C.AF Gypsum
59.78 16. 24 6. 88 11.70 6.00
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Table 2 Mix proportions of concretes

Coarse aggregate composition

Coarse aggregate composition

Specimen Specimen
Shape n Dg/mm 0./ % Shape n Dgy/mm 0./ %
A0 Sphere 1 25.0 0 C1 Cube 1 25.00
Al Sphere 1 25.0 2.00 C2 Rectangular 1 25.00
A2 Sphere 1 25.0 6.00 C3 Cylindrical 1 25.00
A3 Sphere 1 25.0 10. 00 25.0 12. 50
D1 Sphere 2
Ad Sphere 1 25.0 20.00 20.0 12. 50
A5 Sphere 1 25.0 25.00 25.0 6.25
A6 Sphere 1 25.0 30.00 D2 Sphere 3 20.0 6.25
A7 Sphere 1 25.0 40. 00 16.0 1.25
B1 Sphere 1 20.0 25.00 25.0 6.25
B2 Sphere 1 30.0 25.00 20.0 6.25
D3 Sphere 4
B3 Sphere 1 40.0 25.00 16.0 6.25
9.5 6.25
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Fig.1 Schematic diagram of chloride ion diffusion path in concrete for different shapes of coarse aggregate
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Fig.4 Relationship between ¢,.D, of coarse aggregate and chloride ion diffusion coefficient of concrete
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Fig.5 Change of chloride concentration with diffusion depth
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Fig. 6 Relationship between n and chloride diffusion
coefficient and ITZ volume
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