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Research on Detection of Chloride lon Content and Evaluation of Reinforcement Corrosion in
Highway Bridges
HU Zhicheng
Xinjiang Beixin Science and Technology Innovation Consulting Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Chloride ion corrosion is the main reason for the decrease in durability of concrete structures in highway bridges. The article
focuses on the detection of chloride ion content in highway bridges and the evaluation of steel corrosion. It summarizes the types of
chloride salt corrosion environments and the mechanism of steel corrosion removal. It discusses the key points of on-site sampling
layout and the application scope of laboratory testing methods. Non destructive testing techniques and judgment criteria such as half
cell potential method and linear polarization method are introduced. The actual measurement schemes for damage detection and
corrosion volume are explained, and the degree of corrosion at different levels and evaluation standards are summarized. Based on the
critical saturation of chloride ions and the criteria for corrosion initiation, a chloride ion corrosion relationship model was formed in
terms of the temporal and spatial relationship between chloride ion distribution and steel corrosion. A composite evaluation model for
the durability of bridge components and its application in maintenance decision-making were also proposed. The formation of a
complete testing and evaluation method of "on-site sampling - indoor testing - non-destructive testing - destructive testing - relevant
judgment" is the technical prerequisite for conducting quantitative analysis of durability and effective maintenance of highway bridges
under chloride erosion environmental conditions.

Keywords: highway bridges; chloride ion content; corrosion of steel bars; non destructive testing; durability evaluation

PRI 2 A A i B TR R R, A RS S A BRI 2 M2 R R, RS /5 2t

MIMFRAR Q2B 118 I BE R AR B, S5 AT ANk )
I 2™ 2, TR o S 1 422 P 2 365 R A3 45 T A T
GHEZFIBIR)  Z R JRE ] 7 — R BARTE
CA MR RBRE A VP R X A A FROAS: DU
SEAFHBRHEALELSR, EZ W i 5 5 BR ARG I (o 2 RN
3 7 AT AN DA R Xk 5 bR PR A8 W I LS

52

—IBIRT  1A]
1 A RIERMIMES WA LI
ISR PTE N S B IR A 5 m] LA R 2 R o 2R
RIS, IR W EX R R TR R
TR R0 s B AR KT LAY &R TR
T b FRCA PR R 5 70 I 7K 92 N SRR T R S A 7 i 3 RS

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TREAESE - 2026 25945 ZH6M
Engineering Construction.2026, 9(6)

@'* VISER

BFHER BB =R AR R SRR MR
K IR VA R B ) B AR R SR VAR

AR TR Ehr B R BAE R £E pH 2104 12.5~
13.5 3% — B B BE /KT A TR e AL ISR VR R, A R T 4
R ERENEME, ERF e, —BEAD
BIEE T FEZHLE NIRRT, M5 7o B
INENEE 0.2%, AW S L SRS B R Y. &
TR B BIR EEAG LU LA 5T R ER A ik 5
VAP S A A J2 350 S A 25 A A T o A O R Xk
VA 3 S IN AE FLRR VAR 1 B 1 SE 45 B adad AT PG
e o L I R R P o 2 3 Tuutti YR AR A AR ) AN 5
(T T o3 AN B B 28— B R P s B B B i
SFEBL, SR B e B B B R R B T
Y 5Vt R A 0 TR ) A A L B R T T e R A R e
S A A3 JE B R IR — 0 R M SR T, TE VR R AR
53 JE FR] S A R 812 0 5 B B P I R R R A e AR
JE o I, 0 5 R il PR ok e AR B A B A A T AN
W AR AE K 70 5L ORY 2 I R, 05 Jo 4N 0k 25
HRERE ST, SRR A AR BE A o R S B S R R —
I, (AP O AR, ORI T A A
95 M B

2 BRETHPEBESFEERMEAR

2.1 MR SRS 5%

57 BOURE 1) 4 PR T 5 Tl 81 00 45 SR 1 8 B
WM o SRS T2 B R0 DU S22 0 A 225 g T Ak PR AR R
BLEA B B iR 15 A B e, DN R 2 AR AT S
FP TAE R BRIRAS AN R] LA B % Fh iR Bt LR K7, IS
AN 7 65 Tl LA N 5 SR AT R o U S AR B s )
DR 35 22 9] B S e 4R 3 B AR . LA 1 B AR AT TR
NEBZUKR LR RIX L IR L B2 X PaE R
TEIX MK DX I AFAERSL. 658« BRI S5 5T 12 )
X3

e BRI R A 7 2 b, 7R TR P A R AT LU
DL AR R B L (R AN [RI R BE H R, SR 5 8 I 0 5 b i ok
W5E F B i, 58 45 SR 6 I RE 8 22 IR HH S0 -7 VR gt L
WIREE ARG DL . 23 R BURE— LA 5~10mm kit &,
FH R S LR IO K o X T4 S W R i AT, B e
L BEATLTE [F]— i 25 FoREL, (HR AN RETESE — AR Bt L
B, BUREELAEEIRHR A 1/4~3/4 Z 183547 . 42 2 AIBEAL
[ B R AT DU R LA AR 38 B v RO B AR TERE AR AR A

2.2 ENEENTHRARELEHAMN

DA FREE L H &S T2 =N E R ER =K

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

1, RHERARR EVEPOA N R AL 22 0 T B, Fa R T
5, AR TR IO RE R R AR N PN ik, B L K2Cro4
VEFRZRTN, A R ER A A TR S BRE 20 T ROk
HARAA L AT D, wT P00 5 A5 it 114
IKIENE SR E R 18 i, (BRI . BB EOR
15 FRLSE RE V2348 FH S8 1 % R BB AT 30 0 8 1k
FE, JiE o e . ARG RE DL R AT SRERACER B SR AR
Wi € 25 1, DR T RSS2, U A E
PR BIR B S T BUR AR & o B (il iR i
BT BRI RS TR, SRR AR AT L
FltBA &8 5 REATIRIN, SRR, 1EA RN 7 A LA
FETAE, (ARSI B SAS LU & o AR 1 A =
BB A AR Z A

®1 REISBETIERNGELR

M| ZoBEE [RNVeE| SRR SRR
THIRAN | L . TR [RERens, A
VT Y VRE W | =0.
o YLVE RV | =0.005% PR, ity

e ‘ TP - e b,
DN =0.
| ERORAIRED 0000 Ty v | ek

BT i = |fESWT. RIS &S, Bl
itz & »ﬂ
| CEAEEI 010 i Kb 3

it 3037 S8 12 A0 B 3 DR A N 5 S 5 = A v R A
gh4, BOEANOOE ST B RS RGB6  (E 2 5
AL 1Z R T € V2 o

3 WA MRS STFEN G A

3.1 MEFH MR B EEARRE

R 7 Ve e R A A T S bR — AL TR S
IFY W 3 5 s 2 ol B G 067 PR 4K 2 - 4 S A P T 2k
BEF, (R R E [ AR AL s R AE K I U ROR A AR U
HR RS, 7589 A5 2 T A I3 1) A [ R A0 o LV e Py A /)
FARSEAN [R5 809 A5 Jo B 7 A T K /N T 23 B K
A T FE B FEL Y, R4 5 P SR L P A R R ey
BEAR BB DAL 2 il ) T SR I H R, A A P4 e 2
TR SRR LR AR T o F AT RIIT AL T
F2 PRSI HL A, ZE A8, 002 LIAC R B R/, U HELBEL AR AT
75 3G B (K89 5 45 T AR FE A5 R

3.2 FIEMHRAR R EFIHIIERR

ToARAST I A2 H AT LB R RS IR A B THUR Yo R
o 2 H M BT IE 2 LA AN 5 2 L B Al 2 TR He
FEAE AN 5 THOIR W0 R — /M R, AT DU A E AN 7 2
BAFTESH GO, B R KSR B AT e A TE (R SR T AR BE e
TEDA AT R ARG A R A 2 o 38 AR R
A HL AR R AT I B R AETRT AT . MR JGU/T 152-2019

53



@f' VISER

TREESE - 2026 9% ZE6HH
Engineering Construction.2026, 9(6)

GRS AN AT B ARARUE ) BORISE , X T2 At fL A7
KF-200mV i, FEARAZAESE M, BRI 90%LL L
M H AL AL T 7E-200~-350mV B G BN, A iR TG
PHIE: MEALNT-350mV IIETE R, A UK A R
L 900%, X FITE N B BRI 2 —, fESk
B A S AGL I RS R th fe 28 DL o ek A A PR BELAS: DN
SR AR 10 B8 A4 PR AT 2 AT 609 793 PO AR 1 P BEL Y 00 8 AT 45
g g A, W] LLEAL OO P LT VRN, Sl AR

Vi) W 4 DA B v Bk A W o 3R o /N P FL ST Bl ok SR A AR A FL B
T R rh B IR 25 B icorr 3B i Stern-Geary 2 2R KA .

4 icorr /F 0.1pA em? (IR B9 i L2 R AR SlAL
T, 7£ 0.1~0.5pAlem? Z [A] AR FE ) s A, 76K
T 1.OpATCm?® 1B {5 il A2 s 5 FEE RS bk e 5 R HUA
LA AL FR A BT o VR L A R — A BB S
b o TR - 1) PR BH AT DATE S8 5 DY AN 5 AR P ke g
FTRRPTIR . 2 FERIAF] 12000Q €m DL EIEARAR S K
AL, 2 H LR /N T 5000Q em w4 5 i ™ E S
PRI R T o HPHRARIL T VR 8 AL SRR/,
ST I H 40 555 55 T P 5 1 P U

3.3 WK 555 ihE STNITEE

T IR0 2 i L T AR A S o 5 T 19 WO 1 v
T RS 6 5 R TV 4 A S o B TR A 0 i A AR
TR LR 2 B 52 28 55 HOR AN, X S5 i it TR K
NSRRI E A R IAL AT I B 5 o O EE U
SR FE B A5 5 ol i~ 350 R PR P R R W Tk R
IVEERE R H 2 RN 2, TESEIM I ity , ERBE
JE R L AR L R DL R R 4R Ok LR [ b
GB/T 46613-2025 HAILE (1 P9 AW A 5 vl e TV . A
TR =4O E, PR A S ik AR ok R
INJERRERE s B VAR R E L AR LR N 3
TR PRIREE N DA 5 R T IV 8 AT T R IMUE, A
TR

3.4 FHRE SR SITMIRE

SXof A 7 B L R S R A U A [ A 1 22 4 B
PR R AR EZDIER, 7T LA =A T eI B Hfh
fabm . VB FERR LR ) B T T B R . TR H

W EL AT 2> 2R R, B K T-200mV ARES L N 5%

-200~-350mV fRFEF L3N 50%, A W] REAR LTI
% -350~-500mV XK LKy 95%. HF5 1 B it % i
A LA43 A icorr<<0.1pA/em? CEEARIRZS). 0.1~0.5pA/cm?
(EEFME). 05~1.0uAlm?  (FREEFR) . >1.0uAlcn?
i) o Wy BRAR A 75 T = LA £ DU A D T A 40«

54

PRI E 2GR DA SRR R RS, I AR I B R 3 (BN T
5% ANFEMA S5 H BT, 9K T 5%~ 10% - 8] 75 AR 52
B FERE, WU 10% % 4 i & KR T %) bl
(1 B R B 8 R AR 2 L, R 5 T A 1 2 P ] 532 1 ) 14 SiE
PEREEE PERE .

4 [BEF-FHXES ISR AN

4.1 SBFIRFRESHEMBNFIE

I LG B BN A G R S G R b, BB REI T
T A 253 i At B ) Tk RS U B 2 S T o AR N B A
ARG IR I VP AR, T AR A i 30 o7 YR g 1 P S
BT B VPN e ARk A KN o I R T
B MR AFCAR S TR B ¥ 5 & 43 E B AR TR
BRI BR A HORER, SECEEE. RES R, IR
TR AR R S o k1, I AL TR BT A
M2 RA BRI Ao B A B S P45 6 R RE 1 5
FE TR ERE, SEERTIE FHE LA, FRA R R T
FLBRIE I pH {E, T H 55 B0 = i A o

4.2 BTSN HMATS KB

SRS T AAAE T IR 1 23 A1 A6 B 2 1 2 [) 43 A s
FE DA R I TR AR Ak g, fE A a) B A3 — B SF Fick
(3 Gy BUE Ak, MR TR SZ BURR UK 6 5007 [m) 42,
BAEIRIE X B T IR A G SR E R, ISR,
545 SRS T BBV AN T 7] A9 8o RS [ £ 40 5 25 1Y
TR TIRE S ATE TR, TERIE R E 0 DAX AR .

I IR) 75 THT, BERA AR IR K, SRS B0 V&
RS, HRIREZIBIR R, B —E F 1 %
THRSE M, SIK IR ZITR, R EZ JF R E T U
B oKRTE 1NN 5 22 T AT I PREB T RS AR, TR R— A8
R T SRS TR s 1R B IR b AR A AR AT DA SR I
B RS S e g

4.3 MBRWHTMAMEETEERZE

A BT AVE LA PN TN 2 JE IR 2 44
WRAHT o B — AN E RIS AR SRRV, 7RSI
P SRR ™ E AR B SR L B AR R R A R
RIGFR VAT, BFRAE T &8 &M B
RN BRAGER BEIR DG LA S CRAP 2 )5 2 55 5 o /KR B AR T
FLBR AR R 0% 8, A5 TP Bok ik, 7E%
SEFEEARBE RGO T 221 MRk, A /3P ik
IRE ST T B 55 = A2 U A A I TR e F A P47
I e Hh A AE L BRI KT B SRR K
A BT HFE B 4 8055 7 T AT PP

BN IR 20 LR A VPN B, B 7

o
7

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TREAESE - 2026 25945 ZH6M
Engineering Construction.2026, 9(6)

@* VISER

PRAP 2 52 S L BEL 2 BRAGIRE L il AT L AT LR
BEANNE RSN —JdhwhR, AT LT 0 2 5 R
AR BRI EL, TR E AT AFEE 720 R B hhss
oy S, R KL R SR A [T
SR TR P 5| R AR B T e T B TR It R LU S LA
I b x4 2 A PR K 2

4. 4 RMITAN BRI FFHOR R PRI A

T Je e S5 A AR RORS IR DAL, BE Tl 2 B 75 i
FERARIA AR AES 0 ] 32 PR o A IPAti 45 SR A4k
NFH R T AT B, AR T HUTRE L&
B B A At v S A R i Sk B e S
6], 3 P PR IR 4P 1 it o A 55T R ORI A6 I ATz U
BIEVERIE A R BRI IR AL AL — R 5 3
IFRIF B BB A RN 7 52 2 S TR 5 2 il 47 T4
IR Al i o b S T ER VA o e LR AT TR e o
RIS AR R VP4l 45 R X o MR af R,
RIUAN R R 3 £ e« B e mT A/ ) S5 R AT L 1
GO R e kPR G5 R A M 2 73 FEE SR A
L PR TR 6 Tt s 28 B Ak AEL AN R T 22 A sk O 85 A AT
BR8P A 5 B8 k™ B 22 4 Ao P R 85 A W I e
B R B S . 5 =, TEMFR IR E B R Gt SR T
AMERVPRCR, TR — M — R 2R BT A4
PEE, (TR ORAF AT 2 DAL BR R A U RS A 128 RE P A2
REDL,  SCRFPFAEAE K 4 A i Jo 1A B R

5 LERIE

SRS 1R 1 3 B A B T A 2 R MR VR U - 5
it A SR PR B 2 LD 3R 17 S8 2 B R B A 7 B e

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

RBLPFAG I AMESE RE SR T PIITOCHEBOAR SCI%E - SO
BTSRRI R RN LUK i AR kAL, B HORE 2y
A7 ISR = MK TFBL i 7 i 2 R 0 A6 2 Sl
SRR 5 B 5 S LG SO0, #1587 B5 i S P E
HEN, JEANIG FE S I RISC AR A IR LR A 45
TR T S TR R A R . SR EE TR
LI B A R BRI R 2R G T R TR R R
AR E B2 AR B LR G RO RS HE TS BOR, JT R
I SIZ I M s 2 2 L DA K% e 3 MG 2 DAl 21 T 930
I foe A R SR — AR BB, CLIIDN 22 B D i A
LS BRSPS O AT A B TR

(&% 3C#f]
AmEETRELAE TS ENRIN A E]. FEZ

4 B 4 14,2023(12).

[204h B .S F & A8 P05 T AR R Bk A 2 it A M4
5 Z o TN AR 5 [3].48 4 £ 72 ,2023(31):104-106.
BIAFR.EHEMBRLFTEAE FTELELSNTUIERK
A 5,2023(22).

(4149 4%, ) 2 35 A 1 5, 40 46 g 3t [X 38 BF O 4 AR R
25 M A R [J]. 8 1k 5 B 4,2023(2).

[BIK AR L. & A H FEEHF R ETEES[]
1  28 HE F42,2023(2).

[(lE & S KESBA AN ELRELAE FEH
e B A [J) 4R R A 4,2023(1).

EHEE A XK (1993—), WV FHERBMAF (%
F) EATREY, FRITRIF, ARBETHELHTAK
AHT &8 R

55



