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Effect of Composite Re—bars Embedded in Concrete on Surface Electrical
Resistivity of Concrete
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Moon, Do Young

Abstract

The effect of composite reinforcing bars on surface electrical resistivity of concrete was investigated through
experimental program. The resistivity was measured by Wenner method using an equipment with 4 probe. Ordinary steel,
GFRP, and CFRP reinforcing bars produced domestically were used and a specimen with no reinforcement was tested for
the comparison. This investigation is motivated from the fact that measured value of resistivity of concrete is significantly
affected by details of steel reinforcements, such as location, depth and direction of the internal steel reinforcement.
These results could be valuable data for evaluation of corrosion degree of concrete structures reinforced or strengthened
by the composite reinforcing bars.

Keywords : Surface resistivity of concrete, Corrosion, Reinforcing bars, GFRP, CFRP
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Table 1 Relationship between electrical resistivity and corrosion
rate of steel reinforcement

Resistivity, kQ —cm Corrosion rate
<5 Very high
5to 10 High
10 to 20 Low/moderate
>20 Low

Reinforcing bar

Fig. 1 Current flow when a reinforcing bar exists in concrete
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Photo 1 Measurement of resistivity of a CFRP reinforcement
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Table 2 Summary of test specimens

. Diameter Depth Resistivity
Material (mm) (mm) (kQ—cm)
No reinforcement - - _
Steel 13 1
Core @ 99.9
GFRP 10 50 Surface : 99.9
7
30
Core : 1.8
e 10 20 Surface : 38.3
100
120
75mm
%6“‘“‘“ — l—{
o | [50mm

30mm
50mm
[ ]
Eunmm
150 A
mm| | | .~ -
T 120mm
Iit')l]mm
(b) CFRP specimen
Fig. 3 Details of test specimen
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Photo 2 Instrument for measurement

Photo 3 Pre—conditioning of specimens
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Photo 4 Measurement of surface resistivity

Table 3 Summary of test results

D Tdays 14days 100days
' Mean | SD | Mean | SD | Mean | SD
Concrete | 590 | 082 | 1010 | 119 | 17.50 | 055
Steel rebar |00 | 062 | 610 | 030 | 1267 | 052
D13
GERPDIO 540 | 077 | 670 | 030 | 1750 | 055
(5cm)
CFRPDIO | 630 | 086 | 860 | 032 | 1883 | 041
(5cm)
GRPDT | 600 | 083 | 7.60 | 027 | 1767 | 121
(5cm)
GRPDI0 | 650 | 092 | 730 | 050 | 2083 | 2.48
(3cm)
CFRPDIO | 630 | 086 | 860 | 032 | 1883 | 041
(5cm)
GRPDIO | 540 | 071 | 760 | 045 | 2117 | 098
(10cm)
CRPDIO ) 560 | 095 | 630 | 052 | 1767 | 103
(12cm)
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