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A Deterioration Inspection for a Bridge Paint
by Corona Charging Potential Measurement
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Maintenance of old steel bridges is significantly important for preventing collapse accident. A visual inspection of the

deteriorated paint layer is one of the important check points for legal inspection. In order to characterize the quantitative

deterioration degree, the insulative performance of the painted layer is measured by corona charging potential measurement.

We developed a portable tester with a needle- cylinder corona charger and a surface voltmeter. The surface potentials of the 2

bridge paint were measured during and after corona charging. The magnitude of the surface potential was varied with the age

of the paint. One dimensional equivalent circuit model is proposed to characterize the insulative performance as a function of
ratio Q, the equivalent paint resistance Ro divided by the Thevenin equivalent resistance R.of the tester. The analytical model
shows the reduction of Q causes the reduction of the surface potential during and after charging. The measured surface

potential data was agree with the predicted characteristics derived from the equivalent circuit model.
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Fig.1 Schematic overview.
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Fig.2 Portable tester.
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Fig.3 Measuring spot of the bridge-A.
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Table 1  Film thickness of measurement spot.
Side Bottom
Measurement spot
S-1 S-2 S-3|B-1~B-5

580 230 200 180

Film thickness (um)
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Fig.4 Surface potential at the side of the bridge A.
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Fig.5 Surface potential at the bottom of the bridge A.
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Fig.6 Great Seto Bridge.
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