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Evaluation of Corrosion Status of Steel Bars in Carbonated Recycled

Aggregate Concrete after Electrochemical Chloride Extraction
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(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Recycled aggregate concrete (RAC) structures are one of the approaches to achieving green
and low-carbon construction. The combined erosion of carbonation and chloride salts under actual envi-
ronmental conditions is an important factor that may affect structural durability. This study investigat-
ed the influence of admixture, aggregate, carbonation time, and electrochemical parameters on the
corrosion status of steel bars in carbonized recycled aggregate concrete (CRAC) before and after elec-
trochemical chloride extraction, by testing corrosion potential and resistivity. A resistivity model was
established to quantitatively evaluate the corrosion status of CRAC steel bars after electrochemical re-
pair under chloride salt erosion. The results indicated that compared with normal aggregate concrete
(NAC), CRAC after electrochemical chloride extraction generally exhibited a lower corrosion risk. Af-

ter electrochemical chloride extraction, the corrosion status of CRAC steel bars was optimal when
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10% fly ash was added. Improving the quality and substitution rate of recycled coarse aggregates en-
hanced the corrosion resistance of steel bars. When the substitution rate reached 100% , the corrosion
potential was 85% more positive than that of natural concrete. Prolonging carbonation time, increas-
ing dechlorination time, and raising current density all enhanced the corrosion resistance of CRAC
steel bars, with corrosion risk remaining below 10%. Based on the experimentally measured resistivi-
ty and considering factors such as the replacement rate of recycled coarse aggregates and electrochemi-
cal parameters, a resistivity model of CRAC after electrochemical repair was established. The error
between the model values and experimental values ranged from — 8.73% to 5.35%. The model pro-
vides a theoretical basis for predicting and evaluating the corrosion status of steel bars in CRAC after
electrochemical chloride extraction.

Keywords: recycled aggregate concrete; carbonation; chloride erosion; corrosion status; electrochemical

chloride extraction
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Table 1 Technical specifications of cement

FRAETIE AR/ % AV (45 um HALTAEE) /% BTEEREI /min SN /min D e/ MPa - BUPRHRPEMPa
3d 28d 3d 28 d
27.1 6.0 120 200 4.1 6.3 23.5 54.1
F2 MHABSNYEIERR
Table 2 Physical properties of coarse aggregate
AR
i H RARAL B BHNA) I 26(RA1) 1 25(RA2) M25(RA3)

P S T 1 SE it S

$ 42 /mm 5~20 — 5~20 — 5~20 — 5~20

WK 2/ % 0.72 <3.0 1.48 <5.0 3.93 <8.0 5.74

JE A8 5 / % 9.0 <12 10.7 <20 17.2 <30 22.5

FWE R/ (kgem °) 2650 =2 450 2590 >2 350 2398 =2 250 2361

EWRFR/ % 40 <47 43.2 <50 45.7 <53 49.2

HiBHb 3 i/ % — — 19.6 — 33.4 — 44.8

1.2 E&iEt

B R T80T s A 2 B S e 5
W £ T AL BRI LR 8 R

2 SO0 B A 2B TR 55 28 P A~ B SRS N B
ARSI 4B A 300 IEEEA B i Tk £ 51 A
AT B BE 25 6 A sz A R RS i
BBt 13 FPIC & bE S B 6T 17 A0 5 B LR 3.

®3 RBELIBAILRRERE
Table 3 Concrete mix ratio and compressive strength
. R (kgem ™) EmAR Y
K MER REHAER AR T B K B K NaCl MPa
NACO 394 578 1292 0 0 171 0.0 11.82 43.2
RAC1 394 578 969 323 0 171 6.1 11.82 39.2
RAC2 394 578 646 646 0 171 12.1 11.82 33.8
RAC3 394 578 323 969 0 171 18.2 11.82 31.4
RAC4 394 578 0 1292 0 171 24.3 11.82 29.1
RACS5 394 578 969 323 0 171 12.7 11.82 32.9
RAC6 394 578 969 323 0 171 18.5 11.82 30.5
NAC1 355 578 1292 0 39 171 0.0 11.82 38.1
NAC2 315 578 1292 0 79 171 0.0 11.82 41.3
NAC3 276 578 1292 0 118 171 0.0 11.82 40.0
RACI11 355 578 969 323 39 171 6.1 11.82 38.6
RAC12 315 578 969 323 79 171 6.1 11.82 36.6
RAC13 276 578 969 323 118 171 6.1 11.82 33.9
L3 R HHIME 1.4 R FiE
H Ak 2 B SR 56 5% FH (100 X 100 X 400) mm 1.4.1  Beig s AKX B

FE AR B, 7E 0 A7 B K 350 mm ., B 42 16 mm
A% Wt 250 A A, TR R P s o R B SR B 100 mm 37
R
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Table 6 Sensitivity analysis calculation results
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Table 7 Model errors and coefficients of variation

BB Bt gy DR, R
4151 P y R {E L # R 2H/
ft R %
RACI-14-28 67.9 654 —3.70 1.038
RAC2-14-28 60.1 57.9 —3.70 1.038
RAC3-14-28 56.4 54.3 —3.70 1.038
RAC4-14-28 529 50.9 —3.70 1.038
RAC5-14-28 61.8 59.7 —3.40 1.035
RAC6-14-28 59.1 57.1 —3.36 1.035
RACI-14-0 30.9 28.9 —6.47 1.069
RACI-14-7 375 38.0 1.34 0.987
RAC1-14-14 459 425 —7.34 1.079
RACI1-0-28 87.4 88.8 1.55 0.985 1.030 3.85

RACL-7-28 739 77.9 535  0.949
RAC1-2828 58.8 61.2 4.00  0.962
RACII-14-28 76.9 70.2 —8.73  1.096
RAC12-14-28 85.4 839 —1.79 1018
RACI3-14-28 93.5 87.8 —6.08 1.065
RAC1-14-28 _

QA/my  Ol4 494 =390 1041

RACIZS o0 761 —370  1.038
(3A/m?) ' : ' '
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