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Diagnosis of Degradation of Concrete by Using AC Impedance Analysis
——Non-Destructive Testing of Internal Cracks——

Isao TSUYUMOTO and Hiroshi UCHIKAWA
Department of Environmental Systems Engineering, Kanazawa Institute of Technology, 7-1, Ohgigaoka, Nonoichi-machi, Ishikawa 921-8501

The AC impedance analysis was applied to the non-destructive testing of cracks in concrete. Superposed ce-
ment boards were measured as a model of concrete with internal cracks. The interface between the cement
boards were clearly detected as an independent electric equivalent circuit in the complex impedance plots.
This indicates that the AC impedance analysis allows the non-destructive testing of internal cracks in con-

crete.
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Fig. 1. Schematic view of the samples. The upper and lower sur-
faces are coated with carbon electrodes.
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Fig. 2. Complex impedance plots of the wet cement board. The
inset is a magnification.
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Fig. 3. Electric equivalent circuits for (a) the individual cement
board and for (b) the superposed cement boards.
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Fig. 4. Complex impedance plots of the dry cement board.

N BDADE &, /L7 ESOESMERZNFh19 Mg, 6
MQ & REEL O, 2HERNEE, EOEATS L HRD
7oEFEIZ2S MQ TH D, AV FIRA & BO/V 75D
BEHROEFIC—HK L. BERECHFEHEBPPAL AT T
BEETERD - 72h, BEREBOKERD LOEHET, D7
B S0 EREHSOSMERICHIET S EELONS.

U EDORRID, WA VE—FV/AEI LD, AV FRK
CHET 283 %, BAMORLIRG L TRETEST
ERRLTWS. EAV MRPOBSKEBEIZIZICIFY v 7 &
ROTIVHIEBA T, AV T AAT Y, KB A
BEREBLDOTHS. FERICFERENTWSa v 7 ) —Ri
YAV ER=AMCEMERE LSO TH LD, BHEOEH
REKEHCELELZVOT, avyU—FThSEEFEEIC
BROBMPEELE 2 DN 5. KEBRTIE, BHNOLT*E
BCHRAADEBELY L - 720, av 7 —rEBEOR—mEECE
Ba —OWNBEE T, FAFICHRENEHRMT S PR
BWICAIRETH S, %72, EROBEWF Ty 2z ) —Fh
D OHERZ T DTREM P D 55, BHEELZEBREL T
FRHL, 3>—FHOBBTCav /- EHEEEL TAHD
LEER RIS 2EM, RO, $HORHA VE—F ATy
P NOFE % B RALERICEHE U AT+ A MO L DR
ETEBHEREL TS, REROKBRIL, IhdHSHBOEM
BROEBEL I HLDEHEL TV 5

X #

1) Takada, M., Matsubara, H., Shin, S. G., Mitsuoka, T. and
Yanagida, H., J. Ceram. Soc. Japan, 108, 397-401 (2000) [in
Japanese].

2) Mehta, P. K. and Monteiro, P. J. M., “Concrete Microstruc-
ture, Properties, and Materials,” McGraw-Hill, New York
(1998).

3) Momma, T., Electrochem., 68, 298-301 (2000) [in Japanese].

4) Tkuta, H., Electrochem., 68, 356-60 (2000) [in Japanese].

5) Cole, K. S. and Cole, R. H., J. Chem. Phys., 9, 341-48 (1941).

NI | -El ectronic Library Service



