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Abstract

The erosion of chloride ions on concrete structures is an important reason to affect its durability,
and diffusion is one of the most important ways for chloride ions to invade concrete. This paper is
focusing on the two-dimensional problem of chloride ion diffusion in concrete. Firstly, the tem-
poral fractional diffusion model of Chloride ion with variable diffusion coefficient in concrete is
established based on the Caputo fractional derivative. Next, the finite difference scheme combined
with L1 algorithm is established. At last, the value of fractional derivatives is analyzed using exist-
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ing experimental data, and the diffusion of chloride ions in concrete is predicted.
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Table 1. Measured values of chloride ion concentration C (%) at different depths x (mm) in concrete at y = 150 mm [9]
2 1.y =150 mm AR BT hAERE x (mmBEETFRKE C (%)HI =48 E{E[9]
s 2.5 75 125 175 22.5 27.5 325 375 42.5 47.5

Ly 0.288 0.214 0.189 0.205 0.182 0.107 0.066 0.040 0.034 0.021

L, 0.276  0.234 0.204 0.201 0.198 0.174 0.085 0.043 0.041 0.025

Ls 0.284  0.215 0.224 0.215 0.201 0.158 0.121 0.086 0.056 0.042
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Figure 1. Curve of chloride ion concentration under different m and « at y = 150 mm
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Figure 2. Comparing computing value with measruing value of chloride ion concentration under
different m and « at y = 150 mm
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Figure 3. Contour line distribution of predicted chloride ion diffusion in concrete
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