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Corrosion Behavior and Destructive Mechanism of Bridge Concrete
Structure Under Chloride Salt Environment

MA Kun-lin, XIE You-jun, LONG Guang-cheng
(School of Civil Engineering and Architecture, Central South University, Changsha 410075, Hunan, China)

Abstract: Aimed at the problem that chloride salt was the key factor that induced the destruction
of reinforced concrete structural durability, the distributing rules of chloride ion content, pH
values and alkali content were discussed by testing concrete samples got from chloride salt
corrosion environment, and the corrosion behavior and destructive mechanism of concrete
structure under chloride salt were studied. The deterioration mechanism of reinforced concrete
curve bridge attacked by chloride salt was discussed and reasonable suggestions that how to
protect and deal with such problems were proposed. Results show that under drying and wetting
cycles condition, lots of chloride ions invade concrete and get to reinforce surface, which cause
steel rusted and concrete cracked. With chloride ions contents increasing in concrete, pH values
decreased but alkali content increased. With chloride ions coming into conérete, pH values in
concrete is on the decline, so in the process of concrete corroded by chloride salt, it is possible to
take place concrete alkali-aggregate destructing reaction. The pore structure of corresponding
concrete is coarsened distinctly.
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Fig.1 Tangzhuang Bridge Under Chloride Salt Corrosion
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Fig.3 Test Results of Chloride Contents
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Fig. 4 Bridge Attacked by Chloride Salt
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Fig. 6 Test Results of pH Values in Concrete

BRI ERAmER. HBEL P pHE/DPTILS
N B AL BB TF A A B8 L AL T i pH X 8 9 A
TeEA %Y pH E/MT 9. 88 B, &l b i 5 FF 4 X
7. KiFthERMER L pHEBHEES
EE6(b) BT R A £ Z T 4 514 B h R, &
27.0.75L.0.5L FIME R HE 1 m WA E . B 6(b)
FH% b 2 PI%ER pH % T 9. 88 #1 pH H%
FI1L5, @AM . BEFMNRELRAEN
% 100 mm JEE XN pH EH/NF 1.5, R BRE
ERESFEE T/ 0~100 mmia Bl N 455 £ 4k T 4
bEMAREN, BELPHRHBEESHT
E.HASREMEARREL L TXEMN pHECE
/NTF 9. 88,
2.3 BRtPHCwE
BETFHESWEEARE 7. GE 7
HOBELT AN SHEBRHIZENBRHERLN, Bl
LN MIRE &R KT h &5 IR BE L A8 Xt T
MR A RETPHEBRERTRELMHA S
EERNFTERRIRARBRARE L PHLE
WHHRN., AXFECIHWEFREERR NaCl
B EBERETERAMMEEAT . AERAR
g1+ RELFURETABRNERE T, YHET
FEXEH-EEEN BRELENRSZIREH
REIMBE . ZHFMEAMRE L ARBIEFEE
S EMER 7R, A EZET 450 R B R



36 2AMFELELEFR

1.6g
) —— R S
—— "Bl ——6"F X
1.2} ——3'FE >—THA
s —— 4R —— 8
g 0.8
&
0.4 —
—— —t
e ———{
0 20 0 0 80 100
BE B 4% 1 % TH () BE ®/mm
(a) BRELETWHE
vt Ly
g - B 5
HREM
S
o ) . . , , &
025 050 075 100 125 150 175

EWE%
(b) BEAMAEBEPRELSRE
H7 BRIEWEBRALER
Fig.7 Test Results of Alkali Contents in Concrete
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