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o 100 mm X100 mmx200 mm
®6 mmx100 mm 5
Ca( OH) , 3.5% NaCl o
1.2
P. 042.5 N I N S95
N N (FDN-1) DH-9 o
20% +40% 1. RCM
9
Tab.1 Concrete mix proportion
! % / / / /
(kg *m™) mm % X107 (m? +s7")
0.38 100 0 0 150 0.41 180 4.5 7.50
0.38 40 40 20 150 0.41 185 4.3 1.84
2
2.1
’ - o Ca( OH) , 3.5%
NaCl : 2.42  2.66 kQ; 12.60 13.26 kQ-
Ca( OH) , 3.5% NaCl
5 5 o
CJJ49-92 " 0.6 mA/dm’.
315 75 mA/dm’
5 .25 75 0.5V 50 10 2 kQ o
3.5% NaCl (15+0.5) ho o
1h (80+5) C 6 h 2 ho 24 h 1
o 2,
2 o
S1.352-2006 ° =350 mV 90% -
(30 ) , (90 )
5 o
2
Tab.2 Half cell potential of the reinforcing bar in concrete ( mV)
/ (mA «dm™?)
3 15 75
30 90 30 90 30 90
-187 -301 -213 -353 -226 -393
-174 -266 -204 -312 -211 -362
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Tab.3  Chloride diffusivity coefficients in concrete in different stray current strength environments
/ / D/ / / D/
(mA «dm™) (10712m? «71) (mA +dm™) (1072 m? 571
0 90 7.18 0 90 2.30
3 90 8.42 3 90 2.27
15 90 13.10 15 90 2.37
75 90 13.34 75 90 2.57
3.1 &
. 15 mA/dm’
1 o
5.5 o
Ca( OH) , 3.5% NaCl
5 mm 5V
o 4,
4
Tab.4  Corrosion accelerated simulation tests of stray current in reinforcement concrete
/ mA /d
Ca( OH) , 3.5% NaCl Ca( OH) , 3.5% NaCl
1.05 1.82 161 7
0.24 0.32 660( ) 110
23
0.160
0.140
R 0.120F
15 ’ @ 0.100
&
b 0.080
EE 0.060
12 0.040
0.020
° 0 10 20 30 40 50
2.3 - - #BORE/ mm
+3.5% NaCl 2 B B
15 mA/dm’ 3.5% NaCl
5 Fig.2  Chloride ion diffusion concentration
° ° - - in concrete in freezing-thawing-chloride—
100

stray current corrosion environments
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Tab.5 Freeze—thaw resistance capability of concrete in different corrosive environments
! %
100 200 300
98 95 95
3.5% NaCl 86 72
100 98 95
3.5% NaCl 80 74
o 100
F300 200 3. 5% NaCl
300 o 15 mA/dm’
200  3.5% NaCl o
20% +40% 5 &
20 o
15 o
° 100 o
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Influences of stray current on corrosion behaviors of reinforcing steel bar
in concrete placed in different environments

CHEN Xun-ie OUYANG Youding QIAN Wen=xun HE Yang
( Research Center on New Materials in Hydraulic Structures Ministry of Water Resources Nanjing Hydraulic Research
Institute  Nanjing 210029  China)

Abstract: In this paper the influences of the stray current on corrosion behaviors of the reinforcing steel bar in the
ordinary concrete and anti-eorrosion concrete with mineral admixtures placed in the common environment chloride
environment and freezing-thawing—chloride environments have been studied. Testing results show the stray current
accelerates corrosion of the reinforcing steel bar in concrete placed in the chloride environment under coupling
effects of the chloride and stray current. The current density induced corrosion of the reinforcing steel bar in the
anti-eorrosion concrete is 5 times the density of the normal concrete which has the same water-binder ratio as the
anti-corrosion concrete. Corrosion of the stray current of the reinforcing steel bar in the anti-corrosion concrete can
be remarkably retarded by 15 times than that in the normal concrete which has the same water-binder ratio as the
anti-corrosion concrete in the chloride environment. Because of presence of the stray current the freeze-thaw

induced damage of concrete placed in the chloride environment is getting worse.
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