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Abstract:Aiming at the problem of corrosion and deterioration of reinforced concrete in the

saline soil environment, a constant current accelerated corrosion test is selected, combined with a

paraffin isolation layer to control the CI" migration path of the test method. Taking the

one-dimensional and the two-dimensional reinforced concrete specimens as the research object,
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the polarization curve method (LPR), CI" content analysis method, macro analysis method, SEM
and EDS micro analysis method are used to study the accelerated corrosion law of the dual-stress
reinforced concrete. Establish the reliability double stress deterioration model of constant current
acceleration and CI" migration corrosion, and realize the analysis of the accelerated corrosion
deterioration mechanism of double stress in the constant stress test.The results have shown that
derived from the reliability accelerated deterioration model, the average life of the
one-dimensional and the two-dimensional specimens is 927h, 618h, and the paraffin layer design
can effectively isolate corrosive ions and achieve the experimental purpose of single accelerated
stress control.The corrosion and deterioration of reinforced concrete in the constant stress test is
mainly affected by the double stress interlaced superposition of constant current and CI°
diffusion.When reinforced concrete is served in a harsh environment, it is recommended to
explore the research ideas of "front the anti-corrosion, rear the anti-seepage”. During normal
service, focus on corrosion deterioration caused by steel corrosion, and focus on corrosion

deterioration caused by CI” diffusion after cracks appear.

Key words: reliability; polarization curve (LPR); constant acceleration test; the average life span;

CI" migration deterioration model
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Table 1 Test results of soluble salts in salted soil in Golmud area

anion content (mg/kg) cationic content (mg/kg) the total (%)
project CO3> HCO5 S0~ cr ca’ Mg** Na™+K* /
sail 181 15648 81016 5840 397 22887 12.603
sample
2 RELRC A
Table 2 concrete mix ratio
cement water fine aggregate the aggregate water reducing agent
450 158 634 1167 1.5%

12 AR

#1145 100mm>100mm>100 mm £ 7 Jk k57 Rl . BN 70 mm, HE TR
et AL E, iR R B ER 20 mm; B B IR B BT 50 mm, BB R
JZEE 50 mm. A7 Rk SRR AR SE L AT . R AR A O THRI A U T, A PO T AR
0.5mm FIEREE 2, EIREE 240, HIR 4R R IR AL A I R R TR e - A O TR A
T, AP AN SNSRI A 0.5mm [ARERR 25 2, = iREE 24h, SR 480, BE)EI%
WIEE TRIRE 213 b, YR 60%25% . K ] PS-3002D-a 18 F i 453k A7 8 s i 56
1.
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Fig. 1 Constant current accelerated corrosion test :(a) test schematic diagram;(b) Test site drawing
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Table 3 Comparison table of power on time

Theoretical mass loss rate

1% 1 2 3 4 5 6

T/h 206 412 618 824 1030 1236
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Wl AR A 98 P s Bl R A A O AR RN, A il 2R3 S AT B RS et B 432-200~200 mV,
FMIE AN 0.334 mV/s, Wiy 0.33 Hzo KA DT EHAFXI AL il 264005 75t B E Tk A
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Table 4 Relationship between corrosion current density and corrosion degree of reinforcement

icor/(LA -cm-2) icor<<0.2 0.2<igr<<0.5 0.5<igr<<1.0 1.0<igor<<10 icorr=>10
. I . medium . . extremely
the corrosion passivation low corrosion . highly corrosive -
LY corrosive o corrosive
status state condition L. condition ..
condition condition
1.3 BiAREEEk
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Fig. 2 Technical route
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Fig. 3 Polarization curves :(a) The one-dimensional specimens;(b) 2D specimens;(c) Fitting curves of corrosion
current density of the one-dimensional and the two-dimensional specimens
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Fig. 4 Fitting distribution of chloride ion content :(a) Relationship between the depth of one-dimensional specimen

and chloride ion content;(b) Relation between two-dimensional specimen depth and chloride ion content
# 5 1236h £ WG 2 Z ARG L HE TR

Table 5 chloride ion content of concrete in paraffin isolation layer at 1236h

the benchmark /mm 0 5 15 20 25 30 35 40 45 50

the one-dimensional 10%/% 1.3 1.8 15 1.7 21 11 1.3 165 30.14  38.67

the two-dimensional 10%/% 2.4 1.2 1.7 2.1 1.6 1.4 05 176 3876 4521
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Fig. 5 Macro morphology of specimen after fracture :(a) one-dimensional specimen corrosion products and
corroded steel bars;(b) corrosion products of 2D specimens and corroded steel bars
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Fig. 6 Ten one-dimensional typical specimens :(a) Microscopic morphology;(b) EDS spectrum diagram
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Fig. 7 The two-dimensional typical specimens :(a) microscopic morphology;(b) EDS spectrum diagram
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6Fe(OH),+ O,—2Fe304+6H,0 (5)
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Table 6 relative corrosion evaluation parameters of reinforced concrete

theoretical mass loss rate /% 0 1 2 3 4 5 6

b2 the one-dimensional 0.994 0.846 0.537 0.198 0.046 0.012 0.005
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the two-dimensional 0.991 0.769 0.458 0.243 0.025 0.023 0.008

the one-dimensional 0.998 0.872 0.498 0.118 0.076 0.047 0.002

7
the two-dimensional 0.991 0.811 0.376 0.082 0.043 0.022 0.007
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Fig. 8 Reliability distribution :(a) The one-dimensional specimen;(b) The two-dimensional specimens
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