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Simulation of chloride diffusion in concrete based on
MCM aggregates model

YU Lei*, XU Feng®,LIU Wenxiang®, LIU Xiaoxiao®

(a School of Architecture and Engineering »b School of Mathematics and Physics Energy Science Engineering ,
Hunan Institute of Technology . Hengyang» Hunan 421002 ,China)

Abstract: [Objective] This study analyzed the characteristics of chloride diffusion in concrete and oba-
tined effective numerical simulation method. [Method) Based on Fick’s second law and Monte Carlo meth-
od (MCM) ,a concrete model for simulation of chloride diffusion was generated by random aggregates con-
taining interfacial transition zone (ITZ). Finite element method (FEM) was used to simulate the chloride
diffusion and diffusion coefficient was calculated using three-phase composite circle model and random ag-
gregates model. [Result] The simulation results agreed with experimental results. Due to the complexity
of random aggregates model, it obtained more accurate result compared to three-phase composite circle
model. The relative errors of three groups of simulation results with volume ratios of 10%,20% ,and 30%
were merely 1. 36%,0. 30% and 1. 75%, respectively. [Conclusion] The random aggregates model with
ITZ can be used in numerical simulation of concrete,and it is feasible to investigate diffusion in concrete.

Key words: concrete corrosion; chloride diffusion coefficient; numerical simulation; random aggregate

model
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Fig. 2 Concrete model,mesh partition and Cl™ concentration distribution of three-phase composite model
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Table 3 Calculated parameters and results of random aggregates model
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Fig. 5 Cl concentration distribution of random aggregates model
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Fig. 6 Chloride diffusion flux of random aggregates model
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