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Non-Destructive Diagnosis on the Corrosion of Reinforcing Bar in Concrete
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Abstract

After two years accelerated corrosion test, the corrosion situation and half cell potential characteristics are
compared and it is concluded that half cell potentials can be used to predict corrosion situations of reinforcing
bars In concrete. Bending strength of concrete specimens and carbonation of concrete are also investigated.
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Fig. 1 Details of the test specimens(mm)
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Tabie. 1 Concrete mix design
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Table. 2 Guideline according to ASTM 876

Range of corrosion [Probabiljty of corrosion

potentials E
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* Mlh volatages lxsted are referenced to the copper-copper sulfate
electrode
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Fig. 3 Corrosion cell of reinforcing bar in concrete
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Fig. 4 Relationship between anodic and cathodic polarization
curve and corrosion current and potential
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Fig. 5 Measured values of natural electrode potential and corr-
osion map of reinforcing bars(concrete without NaCl)

CLAS-R CLAS-L

3

-

=}

ol

1

0

wy

ui |

=]

T

Dy

3

-360 =332 -364 =356, -356 ,©
CF

4

-368 -347 -376 -325 -350 ©

Rheavy corrosion, Eslight corrosion, [no corrosion
Fig. 6 Measured values of natural electrode potential and corr-
osion map of reinforcing bars(concrete without NaCl)
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osion map of reinforcing bars(concrete without NaCl and
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fig. 8 Relationship between corrosion area ratio and measured
values of electrode potential
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Table. 3 Compressive strength and other properties of concrete specimens

Type of Compressive strength(kg/cm?) Flexural strength Depth of Carbonation Water soluble salt
specimens 28 days { 91 days (kg/cm®) (mm) Cl ion(kg/m®)
N 45 364.4 3631 557 1 0.043
N 55 - 305.1 513 2-3 0.108
N 6 229.7 210.2 467 2-3 0112
CL 45 3288 340.1 120 0~1 3137
CL 55 251.7 301.9 10.17 1 2.399
CL 65 1260 2055 10.62 2-3 2473
N4 | 1724 25.7 7.35 2 3671
IN 55 1446 181.3 70 3-4 2.884
IN 65 103.4 1338 8.0 3-4 2.926
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