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Structure by Corrosion Potential Criterion
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Corrosion of steel reinforcement is a major factor in the deterioration of harbour and bridge structure. Steel
corrosion in concrete must be checked for assessing the condition of a reinforced concrete structure. There
are several ways how to measure the corrosion condition of reinforced concrete, but the corrosion potential
measurement is a very simple, rapid, cost-effective and non-destructive technique to evaluate the severity
of corrosion in reinforced concrete structure, therefore commonly used by engineers. However some particular
situations may not relate to the reinforcement corrosion probability and a simple comparison of the corrosion
potential data with the ASTM C876 Standard on steel reinforcement corrosion probability could be meaningless
and not give reliable informations because of environment factors as oxygen concentration, chloride content,
concrete resistance. Therefore this paper explains the risk of corrosion assessment in reinforced concrete
structure and how many factors can affect the reliability of the corrosion potential data.
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Fig. 1. Schematic view on corrosion potential measurement of
reinforced steel in concrete.
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Fig. 2. Pourbaix diagram for iron.
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Table 1. ASTM criteria for corrosion of steel in concrete for different reference electrodes

Probability of CSE SCE Ag/AgClI/KCl Ag/AgCI/KCl
corrosion activity 1.0 M) (sat.)

> 90% probability of more positive more positive more positive more positive
no corrosion occuring than -200mV than -126mV than -117mV than -81mV

Probability of -200 to -350mV -126 to -276mV -117 to -267mV 81 to -231mV

corrosion uncertain

> 90% probability
of corrosion occuring

more negative
than -350mV

more negative
than -276mV

more negative
than -267mV

more negative
than -231mV
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Fig. 3. Pourbaix diagram illustrating the corrosion behaviour
of iron in solutions with chloride.
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