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Experimental research on delaying chloride—induced corrosion
in reinforced concrete

WANG Lisjie
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Abstract: To ensure the service life of concrete structures in marine environments, an experimental research was carried out to
delay the rapid corrosion of reinforced concrete by chloride ions in view of the fast erosion of reinforced concrete by chloride
ions. This paper explores strategies such as controlling the chloride content in raw materials, increasing concrete density,
incorporating rust inhibitors and determining their optimal dosage. The results from the on-site experimental research
demonstrate a significant reduction in chloride penetration and visible rust on the reinforcement over the same period, validating
that the proposed methods are effective in delaying chloride—induced corrosion of reinforced concrete; furthermore, the optimal
dosage of the rust inhibitor is determined to be 12 kg/m’.
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Table 1 Quantities of raw materials in proportioning

schemes 1 and 2
kg
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I CEM 1 5~16 [16~26.5| A | WK | 1H#L
o _ b
4 | aps | F00 | A Al

mm mm ZK

1% | 368 | 123 |613| 327 | 762 | 157 | 491 | —
25 | 377 | 162 | 628 335 | 782 | 151 | 539 | 1
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Table 2 Experimental data on chloride ion permeation with proportioning schemes 1 and 2

N ABETBERBU(1077 m?s™)
L=y 28d 56 d — —y N
G2 | BURSEMPa | HURHREMP Ll ik
28 d 56 d 120 d 240 d 28 d 56 d 120 d 240 d
15 50.3 58.1 6.4 54 3.5 2.2 7.0 6.3 5.3 33
25 53.6 61.1 49 4.0 3.1 1.1 6.0 4.8 3.7 2.5




72 .

R R

2025 4F55 1 #1

2l [, 2 SEE HIKIF 1 SEA T
BT R B B RE S R, SR BE 1
S REREA AR SR T A ph s (TN S Eh R 5T
HYURIRAE A BR, JCIE RN B 4 52 S8 25 1=k,
Pt Eb—E 058 . LA MR AE 2 5B G LY
et b, ARG

3.3 BATLEFA

i 2 SHCA L, RS 2 9 7 A% S0l
&L A RS RRES LS M, DL m® TR BE
+#BA 3kg, 6kg, 9kg. 12 kg, 15 kg AYFI 4
WPEATIRE, AR 35, 45, 55, 65,
7SECA L, X RECA LA R LR 3.

®3 AREEAIEMAZE

Table 3 Quantities of raw materials in different proportioning schemes

kg
o | B i 2 K S B )
CEM1425| F-60 i 5~16 mm_ | 16~26.5 mm | [1RK Wk TR | WRRES
35 377 162 628 335 782 151 5.39 1 3
4% 377 162 628 335 782 151 5.39 1 6
5% 377 162 628 335 782 151 5.39 1 9
6 377 162 628 335 782 151 5.39 1 12
7% 377 162 628 335 782 151 5.39 1 15
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Table 4 Experimental data on chloride ion permeation with different proportioning schemes
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28 dPUJE | 56 d HifE I — ;
AL g o %
fid & He g = BEJE/MPa | JJE/MPa FRifEFREY EEIEE =
28 d 56 d 120 d 240 d 28 d 56 d 120 d 240 d
3% 525 59.9 3.6 2.6 1.7 0.7 43 35 25 1.6
4% 53.1 60.1 2.7 22 1.1 0.5 32 2.6 1.6 0.8
5% 51.8 59.7 2.1 1.6 0.7 0.4 2.7 2.0 12 0.6
65 52.8 59.1 1.5 1.0 0.4 0.3 22 14 0.7 0.5
7% 515 59.1 14 0.8 0.4 0.3 15 0.7 0.4 0.3
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Fig.1 Comparison curve of chloride permeability
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Fig.2 Comparison curve of chloride permeability
coefficients in specimen cured under the same

conditions for all proportioning schemes
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Table 5 Experimental data on corrosion of reinforcing

bars in concrete with rust inhibitor admixture

BAMGH | EPRREY | AT RUR/ | WA E R

IR =]

EE (=] Hﬁ—ﬁ? %/kg ‘{}/( % %
25 0 8 27.64 0.63
3% 3 24 21.50 0.22
45 6 30 13.14 0.11
5% 9 36 6.88 0.07
6% 12 40 0.85 0.04
7% 15 40 0.81 0.03
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