S5 55 B4 4 VO e HURHE R 525 4 (B AR RH D) Vol. 55 No. 4
2023 4F 8 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Aug. 2023

DOI; 10. 15986/j. 1006-7930. 2023. 04. 002

FEHERSSERIERATIEME R PN SH TR
B AE, ARa, ROk, EHAM. WOR', A EF!
(1. HEHMT R ERTREE. LR H5 2665205 2. fFEEBEITHERAARAF . KH 3000000

WE . NG EUE R ATREE LA ME LRI S A TR RANES FRERE P, SEEIRE LSRR &
SCAEBESE IS 1. 5 % AR R B IRES, SR 10~30 VIEE B BB 2 BB i, TR IR B L E BRI S
S AT . RS e R SRR 4. SRR TREE P IE RE AR s L T R R
Gy R PERE A AR SR B S, (EFEE R BEAT | KA TR AR R AR B O R R A R R R WA S ey R L
TR A . PRI SR TEAE s AR 1T AR M I AK . 0 K9 7E 2~3 MPa; ISR F& &I, A8 d i &
JE R S N B 7 5 TR P2, SRR N TR 5000 A2 A s A e RN G - )R T % R R S K TR — A
ESip-AR

KR AR, Ml &S T it A

hESERS: TU28 XERARERRD: A MEHE: 1006-7930(2023)04-0484-08

Study on corrosion of reinforcement in buried concrete under

the action of stray current and chlorine salt
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(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, China;
2. National Railway Design Group Co. Ltd., Tianjin 300000, China)

Abstract: The reinforced concrete structure of coastal subway track will be in the coexistence environment of stray
current and chloride ions due to current leakage, which leads to the rapid failure of track concrete structure. In this
paper, 1. 5% chloride salt is mixed with real soil to construct saline soil environment, and 10-30 V constant voltage
DC is used to simulate stray currents to study the corrosion damage, corrosion product characteristics and its
corrosion-induced expansive pressure of reinforced concrete under the compound of stray currents and chloride salt.
The results indicate that the reinforcement near the protective layer in concrete first rusts, and the reinforcement on
the rusted surface shows partial pitting corrosion accompanied by non-uniform corrosion. However, as the
corrosion progresses, a large area of corrosion occurs on the upper surface of the reinforcement and develops
towards the far protective layer. The corrosion products of reinforcement are mainly ferrous oxides, accompanied
by ferrous chloride, and the expansion stress generated by the corrosion of reinforcement is about 2-3 MPa. The
increase of soil chloride ion content and stray current density will accelerate the corrosion of reinforcement and
concrete cracking, and the corrosion expansion stress will increase by about 50%. The corrosion degree of
reinforcement under the combined action of stray current and chloride ions is much greater than that of a single fac-
tor.
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Tab. 1 Main chemical composition of

cementitious materials/ %

KA Si0; Al,O; CaO Fe,O; SO; MgO eq-Na, O

JKPE  20.60 4.57 63.27 3.29 2.11 2.59 1. 40
¥y 32.58 13.27 41.06 1.34 2.68 5.62  0.45
By HEAR 50.80 25.20 8.50 6.80 1.50 1.40  1.10

*x2 BELIESK/kg m™

Tab. 2 Mix proportion of concrete/kg « m~

3

ML/ (kg - m*)

KR W/C 28 d HLHE 3R/ MPa

S 0k EER Wy 4+ UN WK ]
337 45 68 650 1130 162 3.4 0.36 65.2
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Fig. 1 Corrosion experiment of reinforced concrete by

DC simulate stray current
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Fig. 2 Morphology of reinforcement before and after pickling
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Fig. 4 Main morphology and XRD diffraction pattern of

corrosion products
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Fig. 5 Expansion strain and expansion stress at reinforced-concrete interface
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