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Research on Corrosion Monitoring of Grouting Sleeve Based on

Piezoelectric Ceramics
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Abstract; In order to identify the different degrees of corrosion on the inner wall of the grouting sleeve due to
chloride ion erosion, firstly, the time required for the inner wall of the sleeve to reach different corrosion rates is de-
duced by the relevant theoretical methods of accelerated corrosion. Then, an electrochemical method is used to mo-
nitor 5 groups of test pieces under different corrosion conditions, and the time-domain signals of each test piece un-
der different excitation frequencies are obtained. Finally, the time-domain signals are analyzed by the signal peak-
peak value and wavelet packet energy value, and two different corrosion indicators are proposed. The results show
that the two corrosion indicators based on signal peak-to-peak value and wavelet packet energy can effectively and
reasonably evaluate the corrosion status of the inner wall of the grouting sleeves, which provides a reference for the
corrosion monitoring method of the inner wall of the sleeve.

Key words: piezoelectric ceramics; grouting sleeve; health monitoring; corrosion identification; peak-peak value of

signal; wavelet packet energy

. Ling !
Y b [4:
’
[5]
‘ (6]
b . o
b . b
[1] )
[2]
b o o
:2020-09-07
: (51778276) ; (18YF1FA067)
(1962-), , s , . E-mail: dooyf@ lut. cn, : L E-

mail: 995222099 (@ qq. com,



76 2021

, cm?, 1.4 A, 1 R
S . 28,
’ o ETM-3010
o s 30V, 10 A,
[10] NaCl .
1
o /
Am = MIt/(ZF) D /% CpA-om™ /b /%
M [ P 1 0 2 870 0 0
’ ’ 2 3 2 870 54 2. 87
s 5t .
; 3 6 2 870 108 6.13
’ 4 9 2 870 162 9.06
I = indl (2)
5 12 2 870 216 11. 92
:d ,i 71
. ; O
: . o
7= Am/m (3)
m .
m = (R — )l (4)
10 ;R 5
(2).(4) (3)
7= MiRt/[Fo(R* — )] (5) !
2 3
3.1 -
, 5 , ,
0.3%.6%.9%.12%. PZT-5A . .
s 15 mmX10 mmX0. 3 mm, s
@20 mm , 80 cm, . 28
o ’ 2 o 75
1:1 . 0.5 mm, - ,
1 ’ ’ o 9 5 -
[11] . 5 ,

’ <3 mA/ ° 0 -



1 77
DI
:(5)2 +Z§§%§fag 87% (K S5l
2501 o B 6. 13%( R A ) pr = =Dl 100 (6
oo} o B R 11.29% (kS
2! N ORI H,
@650- A ;:
£ 600} - D,
& 5501 - 31
500}
450} °
400 DI=0 ,DI=
—5 0 5 10 15 20
ik Kz 100 % .
2 - (6) .
10 kHz N DI 2 .
3 o 2 DI
, ’ / DI/ %
, kHz 2.87% 6.13% 9.06% 11.92%
. 1 25.5 56. 4 68.8 82.0
300p 5 30. 4 55.2 71.2 84.5
200} ! 10 28.1 58. 4 82.5 84.7
> 100k 15 36.0 62.4 82. 4 84.8
é 20 43.2 71.8 84,2 87.8
g 0 ;
?E[—]OO . x . ’ .
/N I B O S N P R %'ﬂﬂg%ﬁ.l?’% 9DI ° ,DI
~200% - R 19.06% DI
300 — BHERR11.92% ° ’
0 500 1000 1500 .
, DI , 5 .
3
4 - - )
- DI=0
i ’ 2.87% DI : -
’ . 2
' ’ . DI : 2.87%
’ DI , DI=20%
’ , DI>20%
N ° 120
—_— 2 +%’ﬂh$j{]2.87%
1000 —O—g%ig;)W% 100 " FHEEN6.13%
— I 06.13% ARSI 067
_ 800 —v— FHHEH9.06% gol
% —— % H11.92% \e
= 600 S ol
g S 60 M
£ 400 40} .,w.,..«-—*"
200 m 0 o % 11.92%
. e 1] . . . . A
0 5 10 15 20 -5 0 5 10 15 20
P& /kHz P KHz
4 - 5 DI




2021

78

’

11.92%

3.2

(21 876 ~

1 ~ 20 kHz,

25 000 Hz)

s
3
&
®
N
\

S
®
o
R
¥
=
®

B
<
R
e
=
®

B A 11.92%

R il 419.06%

~15 625 18 751~21 875

12 501

*/Hz

5V, 1s,

1~20 kHz,

[13]

o

~9 375

6251

50 kHz,

7

6

!Elz

(8)
(9

EVC.

N

DI(E,—E)/(NE?) X 100%

k=1

EVC=\/
E= > E./N

WS

A/HYE

1

k

MATLAB

*db9’

287 6.13 9.06 11.92

“db9’

’

2.87%

B/ %



1 79
(8).(9) EVC 113-117.
, 9 . [2] . . [Jl.
100 ,2014(3) :341-344.
g0l CHEN Hong,ZHANG Zhufang. Finite element analy-
sis of the grout sleeve splicing for steel bars[J]. Jour-
8 601 nal of Jiamusi University,2014,32(3) :341-344,
540_ [3] LING J H, ABD R, BAHARUDDIN A. Feasibility
study of grouted splice connector under tensile load
20¢ [J]. Construction and Building Materials, 2014, 50;
0 530-539.
0 2.87 6.13 9.06 11.92
/% (4] v
9 ECV LIl ,2013,43
: (14) .77-82.
ECV =0, 9 i WU Xiaobao, LIN Feng, WANG Tao. Experimental re-
2 87% JECV i 44, 25% . search on effects of grout age and types of steel bars on
ECV mechanical behavior of grout sleeve splicing for rein-
] 5 ECV 84.35% . forcing bars[J]. Building Structure,2013,43(14) :77-82.
0 0 — 400 (5] ’ ’
92.01%.96.84%, ECV=40% 7. 2017,43(3) 15-9.
+ ECVZ40% o 4 ’ .
° [l »2020,42(1) ; 142-148.
4 DU Yongfeng, DU Jinfu. Early strength monitoring of
sleeve grouting material with piezoelectric smart aggre-
gate[ J . Piezoelectrics & Acoustooptics, 2020,42(1) .
' 142-148.
D
L7] ) s .
| [yl ,2013,35(3) :391-394,
’ B ° YAN Shi, WU Jianxin, SUN Wei, et al. Development
2) a DI ’ and application of health monitoring system for piezo-
ceramic concrete structure[ J]. Piezoelectrics & Acous-
, DI 20% , DI>20% , tooptics»2013,35(3) :391-394.
o [8] ) .
3) [J1. +2006,28(6) :730-732.
s 3 XU Xin, YUAN Shenfang. Temperature compensation
i on piezoelectric sensors in structure health monitoring
4) [J]. Piezoelectrics & Acoustooptics,2006,28(6) 730~
ECV X 732.
: ECV  40% ]
[D]. ,2013.
. ECV=40% r10] ’ ’ '
° L. +2009,25(1):101-105.
[11] s .
[1] , , (7. ,2016,46(2) ;95-99.
[l ,2013,42(14) :113-117. [12]
QIN Heng. QIAN Guanlong. The construction quality [D]. ,20009.
control measures of coupler grouting splice for rein- [13]
forcement[ ] ]. Construction Technology,2013,42(14): [D]. ,2015.



