Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 22, No. 4, July 2018, pp.121-125
https://doi.org/10.11112/jksmi.2018.22.4.121

PISSN 2234-6937
elSSN 2287-6979

Application of Acoustic Emission Technique for Bridge Cable Monitoring
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Abstract: This paper presents the assessment of 7-wire strand monitoring using acoustic emission technique for bridges. 7-wire strand is widely used

construction materials to provide additional tensile force to bridges. PSC (PreStressed Concrete) bridge and cable-stayed bridge are representatives

for such cases. However, as the bridge aging progresses recently, corrosion problems of strand are emerging. For this reason, various NDT
(Non-Destructive Test) methods for cable inspection are being studied and applied to the field. One of the NDT methods, acoustic emission technique,
is known as an effective technique to detect cable damage and breakage. In this study, to evaluate the applicability of acoustic emission technique to

bridges, acoustic emission signals according to damage of the strand were acquired and analyzed by tensile test. Moreover, The optimal AE sensor type

was selected for field application. As a result, it is considered that the acoustic emission technique will be able to detect corrosion breakage and signs

of rupture.
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Fig. 1 Concept of acoustic emission (KCI, 2006)
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Table 1 Specimen description for tensile experiments

Case No. Damage description Quantity
1 No damage 2 EA
2 Light corrosion or pitting 2EA
3 Mechanical damage 2EA

Table 2 AE sensor types and characteristics

Location Channel AE sensor frequency characteristics
2 30 kHz resonance type
Upper 4 1,500 kHz resonance type
grip 6 60 kHz resonance type
8 Wideband type
1 30 kHz resonance type
Lower 3 1,500 kHz resonance type
grip 5 60 kHz resonance type
7 Wideband type

Table 3 Sensor and DAQ information

No. Name Model Specification

Frequency range: 100~1000 kHz
Resonance Size: 19x21 mm
1 type Connector: BNC
Resolution: 55 dB
Temperature range: -65 ~ 175C
Frequency range: 30, 60, 1500 kHz
Size: 19%x22 mm
2 Wideband Connector: BNC
Resolution: 80dB
Temperature range: -65 ~ 175C

AE sensor

AE input channel: 8 ea
Frequency response: 1 kHz~10 MHz

DA
3 boar?l Sample Rate: Computer selectable
100 kS/s ~ 40 MS/s
AE sional Dynamic Range: >85 dB
S CPU: Intel Quad i5-3570
4 PC Memory: 8 GB
OS: Win7 Pro 64bit
5 Alslj\l)};ls AE signal real time monitoring and
AE-Win post-processing analysis




B AT AE H2 o) ARAA 18-S 918t 3718 A
7}A] F5(30, 60, 1500 kHz)<F FHS 3 1715 2831
el I AL eIl A8 AE AlKe] e
gl ole] 3] Zgu1 2] “A W-8-2 Table 2~33 2t

o X
ow

nd

N7AHE =7 edTd F2EEFY 100 ton
UTM (Universal Testing Machine) = AF&-51q =331t 28
MBS 2717} 23 A B F ) sh- B Aol o] A
7} 1,208mm, ‘35 ©lF AR} s 1A AR Afeo]7}
1,000mm = A&tk Z4Adel A8 713 AE AlA Fak
E4E 1efstr] 918k Table 29} 20l 471A] 89 AXE 7
SH- 242} Photo 29} 7o {2kt H|o]Bl S F53I5ATH

A N2 e 188k #)7)9] ARYEE Eol7]
130 50 kKNS Q1718 & 3152 A AT T A = 270.04
mm®] £52 352 A7

ch2 30kHz
25l ch4 150kHz
i ch6 60kHz
chg Wideband
2 load{kN) 1/100
Z
=2
B 15¢
=)
=
0.5
0
05 . L . L L L
0 100 200 300 400 500 600 T00
Time[sec]
(a) Case 1-upper grip
ch2 30kHz ‘ ‘ ‘
ch4 150kHz
2.5 ché 60kHz B
ch8 Wideband
load(kN) 1/100
7
=
B L5+ J
=)
=
0.5 B
0 -
05 L . . . .
0 200 400 600 800 1000 1200
Time[sec]

(c) Case 2-upper grip

Photo 2 AE sensor location for tensile experiment
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(d) Case 2-lower grip

Fig. 2 Experiment results : Time vs AE signal activity (continue)
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Fig. 2 Experiment results : Time vs AE signal activity
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