Journal of the Korea Concrete Institute
Vol. 21, No. 6, pp. 689~696, December, 2009
DOI 10.4334/JKCI1.2009.21.6.689

==L = = = 1o (=)
28 E3|Eq A XMetMi 7Y X7 HE
ojzE" - ZElM? - S5t
DA AT PHFAAANA DT AR ST A5 A 2T o

Corrosion Resistance of Blended Concrete and
Its Application to Crack Healing
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ABSTRACT In this study, electro-deposition method was applied to heal cracks in various blended concrete. The performance
of the method was indirectly monitored by measuring impressed voltage, electrolyte, galvanic current monitoring, linear polar-
ization resistance, and directly by image analysis of the cracks. The indirect and direct monitoring values are compared to develop
guidelines for relating the indirect measures to actual crack healing. As a result, It was found that impressed voltage was con-
vergence to 2.9V after 20000 minutes. From the galvanic current test results of artificial crack healing, the corrosion resistance
showed that the order of 0.4 > 0.6 > 0.5 water to cement ratio. Furthermore, in view of binder, the corrosion resistance order was
calculated OPC > 60%GGBS > 10%SF > 30%PFA. Finally, It was found that 76.47% of healed crack surface calculated from the
artificial crack healing technique using electrochemical deposition method.

Keywords : blended concrete, autogenous crack healing, artificial crack healing, electrochemical deposition, corrosion
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Fig. 1 System setup artificial crack healing from the electro-
chemical deposition technique
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Table 1 Chemical composition of various binder

Ca0 Si0, ALO; MgO Fe,0; SO, K,0 Na,0O Mn, 0, TiO,
OPC 64.7 20.7 4.6 1.0 3.0 3.0 0.65 0.13 - -
GGBS 412 34.2 11.7 8.81 1.43 - 031 0.29 03 0.58
SF 031 94.9 0.23 0.04 0.07 0.17 0.56 0.15 - -
PFA 1.7 48.7 18.8 1.0 7.7 0.64 1.9 0.4 - 0.9
ZAZYE] g Y AF #E AFE& AES 7 A A7) sheNkg-S =357 918 300 mm x 400 mm
RS A ZEG o, ALl ES Table 29} 74T}, x 150 mm= ¥ 1270¢] Eghy Sz 7h7} EElst
g FAYE A Wiels 274 22mm, A°] 90 mm of FAL stom oju FAxe 7t WHd= Anky
o] dPHEZS B oNolA X HeAE o]&-ako AFe] F=E v 7 Eelr w47 2 200 mm
Aol Adstien, 2utd AF 2 AFEFA 9 x700 mme] FALE AREEHJAL F FHO 150 mmE
85 Sl A2 e g &HE B A4 A FAze] Mol HaPstA ste] FAE AHHE] A
Ag FYHAL #4S FH HAo FHE 9 HZ AAS JYsA st=F AR
A B ] HE o FAIE o] &ete] B HEE T g A= 7S 98 718k AFRIIHE AL
stk &l wet 0.1 mole] MgCl, &5 s @2 AHe st
T3 FIYE AHE G 20mm A Hole HZ AHEEATH ARE B =EE UK Ay 2 At
BeYsA A71skehA A27IHE FAE] 9 a5 AF ZUHY, A8 25 A 2 ARSPERA7IH S
|0 A wHE Attt w4 Ale]ZE 80 mm x o FEA FFE BAS QEiA 4 Al ot
150 mmE AHg-ste] w4 dF7t FAYE AJH| A 2ol 285 At
2 2294 st AAE FAsHAE FRlskATh A AR AHLS Y AFE 10mAM’E D77
U 28 o2 st o] fld dYe] 4 55 10kQ
2248 1™ o] AL olgste] MFE A nAHsIoH,
FYES] HAF 9 A wE AF SHE Qg A
EHE T A 24x]7H] TS AA gRE £A4Ql AR IS fsiM= 7HsE Ao s Azt
gstRom, AxFF o5 4% nAFEe] FEE o] Aol whet 2a¥ 43 23T
Qe 100°Ce] Az oA 24A7F 8-S T8 ol Zxbe dFe] S43 ddstdM = multi-meter 57
T AHE g% 7 #Fo] He 1WE Agsle o 715 ol &3t AFX|F AlH BTl tis] Al Wie
2 5SHE BT A FANR =xate] g dajd 9 et A wF et Al 7o HElr WS oke] H/, A,
Ao BAd wE oFol2e] HEFE AHS TR A e Al wEt &Aoo 2 RUEE St
] o FAZE AslEE 12417 B9t 7150l S st o7|A Zube AR/ BUHY 7|7F Ftelle HE9
7| 4E AHH A= Ay FE X e AR Fvs 42 9% & RUHAES T80
st B4 fEiA gA g et ol 83ty Ax=E i kia=3
FA A, AxE H F, AFA] =X F H7]35H EI AGESAY 349 Aves TSR YH:
Az A F 5 4GAE Yol 78 WS AR 2y Gamry Echem Analyst V.5.30)7]& AR&3sle] ZAZE A
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Table 2 Concrete mix

A Aol fgol upe

7t Ao

Water Binder Fine Coarse
Binder |W/B (%) (kg/m’) contents |aggregatesaggregates
(kgm’) | (kg/m’) | (kg/m’)
OPC 40 140 350 744 1,116
OPC 50 175 350 715 1,053
OPC 50 210 350 695 980
245(0PC)
30% PFA| 40 140 738 1,086
105
60% 140(OPC)
4 14 1,11
GGBS 0 0 10 738 ,110
315(0PC)
10% SF 40 140 35 739 1,110
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Fig. 2 Impressed voltage for artificial crack healing Fig. 3 Galvanic potential for artificial crack healing
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Fig. 4 Galvanic resistance for artificial crack healing
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Fig. 7 Comparison of artificial healing image process

Table 3 Image processing results of healing
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