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Crack Monitoring of RC beam using Surface Conductive Crack Detection Patterns

based on Parallel Resistance Network

Kyung-Joon Shin'", Do-Keun Lee?, Jae-Heon Hong’, Dong-Chan Shin’, Jong-Hyun Chae’

Abstract: A large number of concrete structures are built and used around the world. To ensure their safe and continuous use, these structures require

constant inspection and maintenance. While man-powered inspection and maintenance techniques are efficient, they can only provide intermittent
status checks at the time of on-site inspection. Therefore, there is a growing need for a system that can continuously monitor the condition of the structure.
A study was conducted to detect cracks and damage by installing a conductive coating on the surface of a concrete structure. A parallel resistance pattern
that can monitor the occurrence and progression of cracks was developed by reflecting the structural characteristics of concrete structure. An empirical
study was conducted to veryfy the application of the proposed method. The crack detection pattern was installed on the reinforced concrete beams,
and the crack monitoring method was verified through applying a load on the beams.
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Fig. 1 Basic principles of crack detection using surface conductive
coating
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Fig. 2 Pattern for monitoring a flexural crack of beam
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Fig. 12 Flexural crack in RS pattern after testing
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Table 1 Resistance variation of sensing patterns with respect to the number of broken line

Number of Nickel pattern (Q) Carbon pattern (kQ) )
. - - - - - - Avegage ratio

broken line Specimen 1 Specimen 2 Specimen 3 Specimen 1 Specimen 2 Specimen 3

0 6.94 14.54 5.38 7.80 9.12 8.90 1.00

1 7.09 14.73 541 7.86 9.56 9.22 1.02

2 7.88 15.42 5.70 8.70 11.13 10.09 1.12

3 10.95 20.37 7.38 11.80 14.86 13.29 1.50

4 24.10 43.55 14.06 27.35 30.26 28.16 3.18

5 inf inf inf inf inf inf inf

(a) R1 pattern (b) R4 pattern

Fig. 13 Flexural and shear cracks occurred in specimen 3
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