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ABSTRACT

Using non-invasive surface measurement method, the corrosion state of steel embedded inside concrete can be

measured by placing four electrodes on the surface of concrete. Modeling of such measurements can provide valuable information
as how interfacial impedance between corroded steel and surrounding concrete results in measured impedance on the concrete sur-

face. In this paper, the modeling of surface measurement technique is used for the determination of the sensitivity of the mea-
surements with respect to steel bar size embedded inside concrete and cover thickness. Modeling results indicated that steel bar
sizes varied from D10 to D35 could be identified. Concrete cover thickness changes from 0.02 m to 0.1 m was also distinguished
using the modeling scheme. The results confirm this modeling technique is capable of determining steel bar sizes and cover thick-

ness, as well as simulating corrosion responses.

Keywords : surface measurement method, corrosion, modeling, steel bar size, cover thickness
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Fig. 1 Wenner electrode array placed on the concrete surface

Fig. 2 Schematic equivalent circuit for the surface measurement
method
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Table 1 Assumption of corrosion state used in modeling

Ca R Ps

. R, | R
p ! ¢
Corrosion state (Qm?) [(Qm’)| F/m® | (Q.m)|(Q.m)

Very low corrosion 26 0.5 222 | 200 107

Low corrosion 156 | 05 | 222 | 150 | 107

High corrosion 3.9 0.5 222 75 107

Very high corrosion | 2.6 05 | 222 50 107
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Fig. 3 Frequency selection (maximum phase frequency)
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Fig. 4 Geometrical variables applied to the modeling
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Fig. 6 Offset distance vs. phase (low corrosion state, 0.025 Hz)
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