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Abstract: The one-dimensional and two-dimensional reinforced concrete specimens were used as research objects
in a constant current accelerated corrosion test combined with the method of controlling chloride ion diffusion path
with a paraffin layer. The galvanostatic accelerated corrosion law of reinforced concrete in a saline soil environment
was studied using polarization curve (LPR) , chloride ion content analysis, macroscopic morphology analysis,
scanning electron microscopy (SEM) , and energy dispersive analysis(EDS). A reliability-based degradation model
of reinforced concrete under the action of galvanostatic accelerated corrosion and chloride diffusion corrosion was

established. The results show that the average life spans of the one-dimensional and two-dimensional specimens
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deduced by the deterioration model are 927 and 618 h, respectively. The paraffin layer can effectively isolate the

corrosive ions and achieve the test purpose of controlling the deterioration of the specimens by a single acceleration

factor. The deterioration of reinforced concrete is mainly affected by the coupling effect of constant current accelerated

corrosion and chloride ion diffusion corrosion. When reinforced concrete is used in harsh environments, it is

recommended to explore the research concept of “pre-rust prevention, afterwards anti-seepage”, which means that

during normal service the focus should be on corrosion and deterioration caused by corrosion of steel bars, and after

cracks appear the focus should be on the corrosion and deterioration caused by the diffusion of chloride ions.

Key words : reliability; polarization curve (LPR) ; constant current accelerated test; average life span; Cl

migration deterioration model
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Table 2 Relationship between corrosion current density and

corrosion degree of reinforcement

i/ (WA -cm ) Corrosion degree

<<0.2 Passivation
0.2-0.5 Low degree corrosion
0.5-1.0 Medium degree corrosion
1.0-10.0 High degree corrosion

>10.0 Extremely corrosion
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Table 3 Chloride ion content in paraffin layer after constant current acceleration for 1 236 h

CXx10%/ %
Specimen 0 mm 5 mm 1I5mm  20mm  25mm  30mm  35mm  40mm  45mm 50 mm
One-dimensional 1.3 1.8 1.5 1.7 2.1 1.1 1.3 16.5 30.1 38.7
Two-dimensional 2.4 1.2 1.7 2.1 1.6 1.4 0.5 17.6 38.8 45.2
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Fe
(6]
Cl
C|Mn Fe
Cr
0 2 4 6 8 10 12 14
Energy/keV
(b) EDS

7 fEAEFINE 1236 h)F — 4B 419 SEM I FTEDS 434t
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Table 4 Corrosion evaluation parameters of reinforced concretes

7, v,

MLR/% One- Two- One- Two-

dimensional dimensional dimensional dimensional

0 0.994 0.991 0.998 0.991
1 0. 846 0.769 0.872 0.811
2 0.537 0.458 0.498 0.376
3 0.198 0.243 0.118 0.082
4 0. 046 0.025 0.076 0.043
5 0.012 0.023 0.047 0.022
6 0. 005 0.008 0.002 0.007
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