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Numerical Estimation on Chloride Erosion Resistance of
Alkali-Activated Concrete
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Abstract: A multi-phase, multi-component ionic transport model was developed in a meso-micro scale, in which
the porosity of alkali-activated fly ash/slag( AAFS) concrete, chloride binding effect and electrochemical coupling
between multi-species were comprehensively taken into consideration. The reliability of the proposed model was
verified by third-party experiments. Based on the proposed model, the effects of fly ash/slag ratio and activator
modulus on chloride erosion resistance of AAFS concrete were numerically estimated. The results show that a lower
fly ash/slag ratio can significantly improve the chloride erosion resistance of AAFS concrete due to its greater
contribution to reduce the porosity. AAFS concrete with an activator modulus of 1.00 exhibits the best resistance
to chloride erosion, and a too low or too high activator modulus will increase the penetration depth of chloride ions
in concrete.
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(a) Effect of fly ash/slag ratio(m=1.50)
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Fig. 1 Porosity of AAFS mortars
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Table 1 Chloride binding coefficients of AAFS concretes '’
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4:1 1.50 15.1 0.11 0.990
3:2 1.50 18.3 0.14 0.991
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2:3 1.00 21.3 0.14 0.993
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Table 2 Parameter information of various ionic species

on B DX 10"/ Initial (:/

' (m*s™) (mol-m™?)
Sodium 1 0. 66 1200
Potassium 1 0.98 50
Chloride —1 1.07 0
Hydroxide —1 1.63 650
Sulphur(— 1) —2 1.12 300
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Fig. 2 Two-dimensional three-phase AAFS concrete model
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Fig. 3 Comparison of chloride concentration development with penetration depth between model prediction results and

experimental data'™”’
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Fig.4 Correlation of chloride diffusion coefficient between
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Fig.5 Distribution of chloride concentration in AAFS concretes with different fly ash/slag ratios
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Fig. 6 Development of chloride concentration with depth in
AAFS concretes with different fly ash/slag ratios
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Fig. 7 Distribution of chloride concentration in AAFS concretes with different activator moduli
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AAFS concretes with different activator moduli
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