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Tab.1 Concrete mix proportion

JBEHER R LB/ 9% NS 7 DEE,  mRE EETTEERRY
WL KK : L) " b mis iR
7K REY ) L7y Y/ (kg +m™) mm % x10712(m? -s71)
HmEEE . 0.38 100 0 0 150 0.41 180 4.5 7.50
gL 0.38 40 40 20 150 0.41 185 4.3 1.84

2 RIEERE M

2.1 ZHMEBEREESWNHELBAC

TR ZE T U AR E 1 b i - PR S R A, N TR - FEAR N Ca(OH), W TRUR 3. 5%
NaCl VAT I 2 B e BELAE 0 590 sk TR 58 1 2. 42 F12. 66 kO ; Tl JiE pl iR g 1= 12. 60 F113.26 kQ, AW 7E
HIFN Ca( OH) , W 3. 5% NaCl ¥ - IRBE A F BEAELAF >, il Ji8 ek YR 6 - Fho BEL (1 0 ) K e b5 TR 1 /5
295 4%, FEAR B R T, 53 A A VR T RS2 I LR S A T A R

WRAEHE AR CIJ49-9211)  VRHE 1 25 b v B iy FL /R A e AT L S 25 R 0. 6 mA/dm?, 24 HICHL I 1
P TR 1 AR A a8 SR 9 % BB R Bl 3,15 F1 75 mA/dm? 2RI R 1) e R AR VR (EL I
5% 25 575 4%, SR 0.5V BRI Bl It 50,10 F12 kO 0 ER I B B o AN AT TR R ik T p
J& , A 3. 5% NaCl i 21 (150.5) h, @i fep il A b i i AR i i — e i R . R4S
JE T 1 b, FRBCAHERS 76 (80+5) C T HE6 h, /e & R4 2 h, BAEIRSEN 24 h, BI—K 1 TG
W, AR 2O R BT, TREE - P AR A 15 A R (S A I 2 SR L3R 2.

& 2 VRIRE - R A %) 2 R b A7 R R A % e SRR R i SRR TR A LA, 24 YRR - 7 2 T BA
WA BEAE AL AS IS, A9 A2 Hh b Fb 7 2 2 e 1 PSP bR, B BE AR A, o A7 D KK 5 BERR 085 £, R A7 A £
HRHE S1352-2006"") (RITEAG bR , 21 H 1 HL A7 67 1) KT =350 mV, DU Jbe X 08 % A4 B0 A0 88 T KT 90% ,
LR 45 SR P A A 24 AP O % R ok A P B, YR v B A AR R AR BN, FE R ik R
(30 YRAGHR) 380 VR BRE - 5 Tid Aol TS 6 - vl 0 0 A9 % vl st Pl 457 TS Y 2 2 531 5 B4R b Js 811 (90 WA ) | i )
Tl TR = 12 F b A7 67 1) B S/ N T TR -, R U, R SR - A ADOUER P R S AR T i ke
TREE - P AR AT TR A P B I S s 3 Y =, T 8 ol VR 0 = P = A A Tk B LR B S A T TR -

F2 RBRTHREGNEEEA

Tab.2 Half cell potential of the reinforcing bar in concrete (BAfL . mV)
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Tab.3  Chloride diffusivity coefficients in concrete in different stray current strength environments

— FECRRAE I, RUER,  SETY RS D/ — IECRRAE I, RUEERR,  SAETY R D/
(mA +dm?) K (1072m? -s7") (mA +dm7?) /9 (107"2m? -s7")
0 90 7.18 0 90 2.30
fLgil 3 90 8.42 ifif JE Aokt 3 90 2.27
R+ 15 90 13.10 TREE L 15 90 2.37
75 90 13.34 75 90 2.57

TGS R AT L, 7E SR PR rh | i TR e - i S B T HOR B Tl JE P I B 19 3. 1 % TRBE L N A
3308 2o LA LU, L U 4R e R R SR TR B, YA P A OB TR S A 15 mA/dm®
I i R B SR T R AR Rl 1A TR R B SRR T BCR B AT I I, AR 2R L A A
TR B SR T YRR AR RO I R R EE Y 5.5 4

K50 A TR 5 b s A AR AR 1A 52 AR Y TR Ca(OH) , IR 3. 5% NaCl #W rh W T PRI T
TR 5 mm FHES, DUREE TN S TR E R AT 5V AT SEAT A [ i, s APl e 1R 58 - 2 il
R T, AAEE T, TREE LT R DLk 4.

R4 WMENRE T REERMEELINE

Tab.4  Corrosion accelerated simulation tests of stray current in reinforcement concrete
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Tab.5 Freeze-thaw resistance capability of concrete in different corrosive environments
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Influences of stray current on corrosion behaviors of reinforcing steel bar
in concrete placed in different environments

CHEN Xun-jie, OUYANG You-ling, 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-corrosion 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-corrosion 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.

Key words: stray current; reinforced concrete; corrosive environment; admixture; anti-corrosion concrete



