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In this study, the analysis of concrete cracks was conducted with a total of three variables: coating
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Figure 1. Expansion rate of steel over time
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Table 1. Properties of concrete

Density(kg/m’) Compression strength(MPa) Tensile strength(MPa) Young modulus(GPa) Poisson’s ratio
2300 24 2 25 0.2

Table 2. Properties of steel

Density(kg/m?) Young modulus(GPa) Poisson’s ratio
7850 205 0.28
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Figure 2. Electrolyte conductivity and oxygen diffusivity with relation to concrete pore saturation
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Table 3. Analytical variable

Variable Tensile strength(MPa) Cover thickness(mm) Oxygen diffusivity(m%/s) Steel diameter
Cover thickness 2 30, 40, 50 2.8e-9 D10
Oxygen diffusivity 2 40 2.8¢-9,2.8¢-11, 2.8¢-12 D10

Steel diameter 2 40 2.8e-9 D10, D19, D25
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Table 4. Variables of cover thickness

Variable Tensile strength(MPa) Cover thickness(mm) Oxygen diffusivity(m’/s) Steel diameter
Cover thickness 2 30, 40, 50 2.8e-9 D10
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Figure 5. Corrosion thickness at the occurrence of cracks Figure 6. Crack occurrence for cover thickness
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Table 5. Variables of oxygen diffusivity
Variable Tensile strength(MPa) Cover thickness(mm) Oxygen diffusivity(m%/s) Steel diameter
Oxygen diffusivity 2 40 2.8e-9, 2.e-11, 2.8e-12 D10
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Figure 7. Crack occurrence for oxygen diffusivity
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Figure 8. Concrete oxygen concentration for oxygen diffusivity
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Figure 9. Concrete oxygen concentration for oxygen diffusivity
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Figure 10. Concrete oxygen concentration for two-side oxygen diffusion
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Table 6. Variables of steel diameter

Variable Tensile strength(MPa) Cover thickness(mm) Oxygen diffusivity(m%/s) Steel diameter
Steel diameter 2 40 2.8e-9 D10, D19, D25

2.5 —=— D25 12 —=—5 year
D19 —e— 3 year

+ D10 —4a— 30 day
10 1
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Figure 11. Crack occurrence for steel diameter Figure 12. Corrosion thickness to rebar surface
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