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Analysis of Crack characteristic on Concrete Cover for
Subway Box Structure Due to Reinforcement Corrosion
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Abstract Applying the calculated cross-sectional reduction due to the corroded rebar investigated in the field to
the numerical analysis model, the damage pattern and delamination of concrete in the field showed a tendency
relatively similar to the numerical analysis results. It was analyzed that when the expansion pressure due to
corrosion of the reinforcing bar is greater than the tensile stress of the concrete, cracks are generated and the
concrete cover can be fracture. As a result of this study, the correlation between the corrosion rate of
reinforcing bars and the crack occurrence of the concrete cover of the subway box structure was verified based
on the numerical analysis and field test results. To prevent rebar corrosion, the corrosion rate can be reduced
by applying rust prevention to the reinforcing bar and changing the material. In the case of exposed to a
corrosive environment, the tensile strength of the concrete is improved by adjusting the concrete compressive
strength to secure durability against the expansion pressure caused by the corroded rebar.
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Table 2. Numerical analysis conditions definition

Case Y7 ) (um) 5-21-8-(%)
A 46pm 60%
B 36um 50%
C 26um 40%
D 16um 30%
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B: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Tirne: 1

2020-10-21 2% 344

40.414 Max
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3.681
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1.9921

19183
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0.012289 Min
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(a) Case Al46pm)

B: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2020-10-21 2% 4:09
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44024
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29331
2.2809
1.8746
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(b) Case B(36um)
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Figure 3. Stress change around rebar due to rebar corrosion
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B: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1
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(c) Case C(26um)

B: Static Structural

Equivalent Stress
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Unit: MPa
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Figure 3. Stress change around rebar due to rebar corrosion
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Figure 5. Comparison of Concrete cover crack pattern and

core sample
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