28 B4 400 #OSOW oM o B Vol. 28 No. 4
202644 H Progress in Steel Building Structures Apr. 2026

£ T PZT O 55 0 S 7 3% R B SR 155 S AL WLER R 5%

Y, 2 m>, & ZYHLELRY, R4ERS
(L AR T B ol & e bty 48N 3500055 2. 48 M K 2% K TR 4B 4w 3501085 3. 48 M K 2% 4 @4y
T ART LK ERIGE AL AWM 350108; 4.4 MG B H ARI 2#Be HH TR b, A 2306015

SAEME TR R #5530l TR 2%, ) P9 HEAR 541004)

1§ 0 1 4 e O R AP RO 2 B 5 el ) S SO R b R AR IR AR T A R (RC) 25 M 11 22 4
Bk 5 ) A iy o g 48 R TR - 4 A A A A e R AR SO T S B 5N A 4 A
M T T B (PZT ) B A A% o 4 0 W 0 i, O T R T AR S IR IR AT T . 1 4, A v A s A
TR R RO 2P A7 38 HRL 0 T3 5 o 6 1 BB 5 ok R RS TS () 455 o 53 04 r 19 17 7 308 A 9 R v 5 O
U, X L 15 A A A g 40 B B WG T A 286 I B 0 R XD 5 A L B D DA S R D B
V6 99 577 O A5 00 S A AR SR T A 8 A7 ) e AL S S S I . W SR WD R el R S PR R
KR 2 A 544, 3 1ok Wi 0 T 48 /1% A A ok A WL S5 R A R 5 ol A DU B B R A L 0 4 A S IR A
AEBR A URBOE R o X A SCHR H 1) D 15 B A A A RC 23 M G A A T S £ A5 T 0 44
S A A PR, T SR AR RC 254 119 42 4 1 55 Tk P IT Al £ B R S0 4
EEIAE: RS WA B0 AR A AR R s iR (5 S B
HESS S TUTS TERARERD: A XEHE: 1671—9379(2026)04—0085— 09
DOI: 10.13969/}.jzgjgjz.20241011001

i

Monitoring Method of Reinforcement Corrosion and Evolution
Mechanism of Depassivation Damage Based on PZT

HE Xiaobin', WANG Wei**", CHA Ren', JIANG Shaofei**, SONG Hualin**

(1. Fuzhou Highway Development Center, Fuzhou 350005, China; 2. College of Civil Engineering, Fuzhou University,
Fuzhou 350108, China; 3. Fujian Provincial Key Laboratory on Multi-Disasters Prevention and Mitigation in Civil
Engineering, Fuzhou University, Fuzhou 350108, Chinaj; 4. College of Civil Engineering and Architecture, Hefei

Information Technology University, Hefei 230601, China; 5. School of Architecture and Transportation Engineering,
Guilin University of Electronic Technology, Guilin 541004, China)

*Corresponding author: w_wei77@163.com

Abstract: The corrosion depassivation of reinforcement leads to the surface protective film failure and the resulting corrosion
products cause the expansion and cracking of concrete, which reduces the safety and service life of RC structures. To
reveal the corrosion and depassivation process of reinforcement in concrete structures, this paper proposes a PZT-
based reinforcement corrosion damage monitoring method by introducing a reinforcement corrosion damage factor

based on stress wave theory, and conducts relevant experiments. Firstly, the theoretical corrosion rate was calculated
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using Faraday's law to accelerate the corrosion of RC specimens, and was subsequently corrected. The propagation

characteristics of stress waves in specimens with different corrosion rates were investigated. Secondly, by comparing

the monitoring results with the four stages of reinforcement corrosion evolution at the material level, the corrosion

rate intervals corresponding to the depassivation and debonding stages were clarified. Finally, a reinforcement

depassivation damage evolution model using signal energy as an indicator was proposed, which realizes the

quantification and dynamic monitoring of reinforcement corrosion damage. The research results indicate that the

maximum error between the theoretical and actual corrosion rate is 5.4%. The corrosion evolution mechanism

revealed by the reinforcement corrosion monitoring test matches well with the four stages of reinforcement corrosion

at the material level. The damage indicator exhibits a quadratic functional relationship with the service life. These

findings indicate that the proposed method can effectively monitor the corrosion evolution process of RC structures,

and the established model is capable of predicting the reinforcement depassivation time, which provides technical

support for assessing the safety and durability of the overall RC structure.
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Fig.1 Reinforcement corrosion monitoring device
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Fig. 2 Reinforcement corrosion monitoring system
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Fig.3 Reinforcement specimen with PZT sensors

2.2 #ERIE

T 56 R T SR FH A TR R 0 AR Ol €30, b IR
HE £ M OC T A H B DA K 28 b i R 475 5200 28 d ST )y ik
PSR [ 05 W0 LR o 350 BT R FH 10 409 405 7 2 1 E
FeAR AN 2 s o

x1 BEIEALL

Table 1 Concrete mix proportion
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Table 3 Correction of corrosion rate of specimens
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Table 2 Mechanical properties of reinforcement
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Fig. 4 Signal time-domain of specimens under different corrosion rates
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Fig. 6 Specimens at different corrosion stages
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Fig. 10 Damage index variation with service life
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