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Study on the deterioration patterns of reinforced concrete
under full immersion environment in subtropical ocean
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1. School of Civil Engineering, Lanzhou University of Technology , Lanzhou Gansu 730050, China;
2. Guangdong Humen Bridge Co. ,Ltd, Dongguan Guangdong 523910, China

Abstract ; Aiming at the corrosion problem of steel bars in concrete in subtropical marine environment,
the full immersion corrosion experiments of reinforced concrete specimens with different strength grades
and rust inhibitor contents were carried out by simulating the subtropical marine environment. The mac-
roscopic indexes such as chloride ion content were tested by electrochemical non-destructive testing, and
the experimental results were verified by microscopic detection methods. The corrosion degradation pat-
terns of reinforced concrete was analyzed. The results show that the improvement of concrete strength
grade and the increase of rust inhibitor content can significantly improve the corrosion resistance of rein-

forced concrete. Among them ,the corrosion resistance of C30 concrete is the worst. At 120 d,the corro-
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sion current density is 0. 118 wA/cm’, the polarization resistance is 220 k) cm’, the concrete

resistance is 87. 3 k€) ecm’, and the transfer resistance of the steel-concrete interface area is 77.3 kQ

em’ , reaching the passivation state. When the concrete strength grade is increased to C50,the corrosion

current density is reduced by 58.47% , the polarization resistance is increased by 3. 82 times, and the

concrete resistance is increased by 44. 56% ;when the amount of rust inhibitors is 6 kg/m3,the corro-

sion current density is reduced by 47. 45% ,the polarization resistance is increased by 2. 81 times,and

the transfer resistance at the reinforcement-concrete interface is increased by 72.43% .

Key words : subtropical marine environment ; reinforced-concrete structure ; concrete strength grade ;rust

inhibitor ; electrochemistry
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Table 1 Chemical composition of cementitious materials %
Wk - w(Si0,) w(ALO;) w(Fe,0y) w(Ca0) w(Mg0) w(S0;)
C 1.62 26.4 9.6 4.3 50.1 3.2 2.0
FA 5.4 44.4 25.1 12.6 11.9 0.8 1.8
X HFHATERATIE 2OCse ik R TOK ClE ANIRBE N, SR 5 TE N A BRI R 40 2 | 2k T
BRI T 2 T, i PHZS K e st T o TRBE SR PR AU IR R I 500 A5 2 T AR BE £ 19 5 T
TRCA LR 2,38 2 thAy ST S2 FS3 ApdilchnR AT TR BE a0 b e A A a1
JEAFGE N C30,C40 FI1 C50 RYTRBE ;521 SZ2 Al 7R, BB A AT E T R R D 24 h 5
SZ3 PHIABA 2 4 F16 keg/m® BUEERIMIREEL . B RFFIRE AR (20£2) C R T 95%
KRB FEA WA 100 mmx100 mmx100 mm 37 PIFREFRA IR 28 d, BB T 16 53R
Jr IR SRR K BT 2 I (80 mm) H AR
F2 BRELIESL
Table 2 Concrete mix proportion
-~ AL/ (kg - m™) W
C W S R FA WR N
S1 250 165 701. 10 1 143.90 100 3.5 0 0. 47
S2 320 160 712.00 1 068. 00 100 4.2 0 0.38
S3 380 156 715.56 1 028. 40 100 4.8 0 0.33
S71 250 165 701. 10 1 143.90 100 3.5 2 0. 47
S72 250 165 701. 10 1 143.90 100 3.5 4 0. 47
SZ3 250 165 701. 10 1 143.90 100 3.5 6 0. 47
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Fig.1 Arrangement of steel bars in concrete specimens
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