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Research on Corrosion Monitoring in Anchorage Zone for

Sutong Bridge Based on Anode-ladder System

WANG Xiao', CHEN Zhi-jian' , XU Gang®
(1. School of Earth Sciences and Engineering, Hohai University, Nanjing 210098, Jiangsu, China;
2. Hangzhou Landscape Architecture Design Institute Co. Ltd. , Hangzhou 310013, Zhejiang, China)

Abstract; The corrosion mechanism and the influence factors were summarized, and the working
principle of anode-ladder system, which was developed based on the macro corrosion, was
introduced in details, The anode-ladder system could hardly catch the micro current, which
resulted in large errors when the Faraday's Second Law was used, to calculate the mass loss
caused by corrosion of steel bar. The functional relation between macro current and the mass loss
was fixed through wet-dry cycling experiment. According to the measured data in anchorage zone
for Sutong Bridge, the current carbonization degree of concrete and the corrosion state of steel bar
in cable tower could be assessed. The results show that the cable tower anchorage zone concrete
potential and resistivity change in different depths is relatively stable, macro corrosion current
curve is relatively smooth, macro current extremum is far less than the critical value of the
coupling current about 15 A, the rate of concrete carbonization is relatively slow in anchorage
zone, and the corrosion of steel bar has not occurred. The research can provide some references
for the corrosion monitoring in correlation bridge structures.
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Tab.1 Influence Factors on Steel Bar Corrosion
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Fig. 1 Anode-ladder System Structures (Unit: mm)
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Fig. 2 Anode-ladder Monitoring System for Sutong Bridge
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Fig.3 Measurement of Anode-ladder
System Electric Potential
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Tab.2 Relations Between Steel Bar Corrosion Speed

Rates and Concrete Electric Resistivities
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Fig.4 Corrosion Monitoring Evaluating Principle

Based on Anode-ladder System
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Fig.5 Cross Section of Steel Anchor Box and Corrosion

Monitoring Point Layout in Anchorage Zone
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Fig. 6 Wet-dry Cycling Experiment Device
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Fig.7 Fitting Curve of Experiment Data
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Fig.8 Measurement Values of Electric Potential

Data in Different Depth for Monitoring Point 2
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Fig.9 Measurement Values of Concrete Electric

Resistivity Data for Monitoring Point 2
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Fig. 10 Measurement Values of Concrete Corrosion

Macro Current for Monitoring Point 2

MNE 8~10 Al LA i+ 18 BE 4 AN [ 98 B2 i A7 J



% 4 4 I OFLE AT ALY RE AN E X SRR AR 111

LA BH R AR BN R B P R e AT 1Y A e
7% P L P R S A s AR A /N T A R R
FUE 15 p AR I HI T 2 500 i 4 B AR 5 4 A7 4
RBAETE M, 205 0 AR H 45 1l i
DAL S50 ) 25 fL JAT A B fEL

SEBR b A da R ol r O R Al A A S o
ARSI 5 B3 A0 o A BE T R 05 5 K i AR Y
W DX A A 5 ok i 5 oy b A 2 A AR ] 82 T 25
R 83 7 DX PR 600 5377 B e U 32 S e Al Al 22 4l . S
ol P 2 R A A S I B et e 3 R S A [R] E S
R BIUZ LAANL B A HL Al 2 ) B o U
FH I+ i 32 BE T4 #4 B B A Jo BUNE A3 04 82 0

4 & iF

A
it}

e O B b D BT R B B AROBE AR B L S A ET A
HIFFE IR & LA T30 R AT 28 B i [ X 1) P00 T TR
ZEAG B P LB BEAE TR R e BB R A
T FRARR FR G AL I P P R R b e B AR as A
IR TR AR P g B 1E TR BE LT 25 . 8
o 225 L I () 4 A9 TS e B A 2 T Y RO &R L
A —RE M TR X,

S & Lk

References:

[1] BA MF,QIAN C X,HUANG L. Probabilistic Meth-
od and Its Application for Evaluating Carbonation
Life of Newly-built Concrete Structures[J]. Journal of
Southeast University: English Edition, 2010, 26 (4) :
578-581.

GONZALEZ J A,FELIU S, RODRIGUEZ P, et al.

Some Questions on the Corrosion of Steel in Con-

L2]

crete. Part ]| ; Corrosion Mechanism and Monitoring,
Service Life Prediction and Protection Methods|[ ] ].
Materials and Structures,1996,29(2):97-104.

BE/Nz 8 e TH A S A e [ 5 g LML e
A MR A, 1992.

DI Xiao-tan,ZHOU Yan. Monitoring and Maintaining
of the Old Building[ M ]. Beijing : Earthquake Press.,
1992.

TH 8 RAUPACH M. G4 R . 45 T M W B i AR
TR BE L AR AV AL MR D WU R (D] R E A
4% ,2010,23(2) :30-35.

AN Wei-zhong, RAUPACH M, JIN Wei-liang,

et al. In-situ Monitoring and Early Warning System

[3]

for Durability of Concrete Structure of Hangzhou Bay
Sea-crossing Bridge [ J]. China Journal of Highway
and Transport,2010,23(2) :30-35.

(5] & & B3 R 7508 KA s L.

L6]

L7]

[8]

L9]

[10]

[11]

[12]

[13]

B 15 B.,2010(9) :53-57.

JIN Jin. The Application of Corrosion Subsystem for
Sutong Bridge[ J]. China Science and Technology In-
formation,2010(9) :53-57.

A[TREZAS o I BR A 2 A U TR = PRAROB M D R e AT Y
[J]. #8541 ,2010,24(12) . 79-82.

HE Mou-jie. YE Yue-zhong, LLI Fu-hai. Research on
the Anode-ladder Monitoring System [ J]. Materials
Review,2010,24(12) . 79-82.

B IREAR . 2R TR B A R T P A 32 W
[ML]L R - 2 ) 7K ] Rt 5 2006,

ZHAO Zhuo,JIANG Xiao-dong. Testing and Diagno-
sing the Corrosion Concrete Durability [ M]. Zheng-
zhou: Yellow River Water Conservancy Press,2006.
g s, 77 A e, Bk L N A Ak = ML 2 B T
I s I A R R 5 2005,

YANG Qi-qin, FANG Bei-long, TONG Ye-xiang. Ap-
plied Electrochemistry [ M ]. 2nd ed. Guangzhou:
Zhongshan University Press,2005.

A0 R R0 IR BR, SF TR BE b Al R
MRS BRI (] ], AR L TR %% . B A B2 IR
2009,37(8) :83-88.

LI Fu-min, YUAN Ying-shu. GENG Ou. et al. Theo-
retical Models of Corrosion Rate of Steel Bars Embed-
ded in Concrete[ J]. Journal of South China University
of Technology: Nature Science Edition, 2009,37(8):
83-88.

SETK AR . SR T T M S T 2R BE L N 1 v i AL B R
YRR LD ] AU - BT VLR, 2011,

YAN Yong-dong. Transportation of Chloride Ions in
Damaged and Cracked Concrete and Its Action[ D].
Hangzhou: Zhejiang University,2011.

M3 O B 5 BT 11 5 3C. B 07 R R TR B o I A TR
K WIS HCR T ] R BE 1 ,2004(9) 1 14-17.

LIU Jun-zhe, TAI Sun-gho, TAKAFUMI Noguchi.
Study on Long Term Inhibiting Effectiveness of Ni-
trite Ion in Concrete Mixed with Anti-freezing Ad-
mixtures[ ] ]. Concrete,2004(9) :14-17.
SRR IR EE A M. Jb gt Bl A
R AL 52002 93-96.

JIN Wei-liang, ZHAO Yu-xi. The Concrete Structure
Durability[ M ]. Beijing : Science Press,2002:93-96.
R BRIR A, T i IR BE RS R AR S
oAz oy A LT, v 22 SRR K22 R B R BL 2
iR »1995,27(4) :365-369.

NIU Di-tao, CHEN Yi-qi, YU Shu. Model and Relia-
bility Analysis for Carbonation of Concrete Structures
[J]. Journal of Xi’an University of Architecture &
Technology: Natural Science Edition, 1995, 27 (4):
365-369.



