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Abstract

The meso-simulation of steel fiber reinforced concrete under sulfate corrosion was carried out by
using finite element software. Firstly, a two-dimensional steel fiber reinforced concrete model with
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random distribution of steel fiber and coarse aggregate was constructed based on Monte Carlo
method in Abaqus, and the sulfate ion diffusion simulation was carried out to determine the sulfate
ion concentration field at different ages. Then, the chemical damage simulation was carried out by
the virtual temperature field method to obtain the chemical process of different ages. Finally, the
displacement load is applied to the specimen after chemical damage to obtain the stress-strain
curve after force-chemical coupling. The simulation results show that with the increase of erosion
age, the chemical damage caused by corrosion products increases continuously, which is mani-
fested in the increase of tensile strain. However, due to the existence of steel fiber in concrete, the
energy is effectively absorbed and dispersed, which obviously prevents the occurrence of penetrat-
ing cracks, thus improving the durability and reliability of concrete.
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Figure 1. Two-dimensional model
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Figure 2. Three-dimensional model
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Table 1. Mechanical parameters of mortar
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Table 2. Mechanical parameters of coarse aggregate
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Table 3. Mechanical parameters of steel fiber
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Figure 3. 60 days sulfate ion concentration field
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Figure 4. 120 days sulfate ion concentration field
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Figure 5. 60 days virtual temperature field
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Figure 6. 120 days virtual temperature field
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Figure 7. 60 days tensile damage
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Figure 8. 120 days tensile damage
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Figure 9. 60 days compressive damage
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Figure 10. 120 days compressive damage
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Figure 11. Concrete damage stress-strain curve
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