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Acoustic Emission method

Reza Goldaran®, Mohamad Ali Lotfollahi Yaghin®", Mohammad Hossein Aminfar®, Ahmet Turer?

1- Department of Civil Engineering, Tabriz University, Tabriz, Iran
2- Department of Civil Engineering, Middle East Technical University, Ankara, Turkey
*P.0.B. 5166616471, Tabriz, Iran, lotfollahi @tabrizu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Corrosion in spiral steel prestressed wires tensioned around a core is one of the major weaknesses of
Received 27 June 2017 prestressed concrete pipes which can cause sudden failure and damages due to their untimely detection.
Accepted 06 July 2017 To date, these kinds of pipes are used and produced in Iran and their abrupt failure due to corrosion has

Auvailable Online 11 August 2017 . . . . L
g been experienced. In this study acoustic emission (AE) monitoring in prestressed concrete was used to

investigate the corrosion. An approximately full-scale experimental sample pipe was made in the

Keywords:

Acoustic Emission laboratory of Middle East Technical University. The pipe is loaded by internal water pressure and
Pre-stressed Pipe accelerated corrosion is applied to the sample, the resulted acoustic emission signals are recorded using
Health Monitoring piezoelectric sensors during corrosion. The sample is tested under wetting and drying cycles frequently

Accelerated Corrosion

i for corrosion detection; during the experiment the pipe inside pressure fluctuated and Kaiser Effect was
Damage Detection

studied in different conditions. Experimental results show significant changes in some gained acoustic
emission parameters as the pipe work pressure increases to higher amounts. It is shown that the changed
AE parameters can be used for damage prediction, condition assessment and corrosion detection of
prestressed concrete pipelines.
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Fig. 1 Wet corrosion of divalent metal M in an electrolyte containing
oxygen [10]
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Fig. 6 Schematic view of the experimental sample for detection of
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ndd i plolid jglae o Ga:Li;I;.v«La)'—l wgad Solods glai 6 S

(s A0 L nly 69959 JESemw 2lei S5 o chiows 230
FaBe 1 Jl 5,mls 20,35 Lo ik G 55 TK Ll olags; Jsb
@ Comd 00 oy laolas ) e Jloges 9 S ol ous eolazl

B2 0 Bl 1) ey dy Cond baolas; 4l 10 UKo 4 ol

o . (S Algd 50 (53,95 (2Ll tpguw ialojl -4-5
5ol G55 Sy b ol olSile;] 5 11 S5 sllae slaiges

Fig. 7 Experimentéi sample for detection of attenuation
i ololis jghite 4 alislesl ool asle diged 7 S

PLB Lislojl 31 50 oo oo slaasals 1 Jgu
Table 1 Recorded amplitude caused by PLB test
mi m3 m2 mlL nd n3 n2 nl

Ll o Loz

awgs ool ol aals

(dB) 52 >

65 65 64 66 77 75 75 76

AE (sl el b Sloas 2 Jgaer
Table 2 AE parameter setting

Slopdigei g HLTS HDT* PDT? .
(MSPS?) (1) (1) (1) Fo
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% Peak Definition Time
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® Hit Lockout Time

© Mega Sample Per Second
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Fig. 5 Manufactured prestressed pipe
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