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Acoustic Emission Characteristics and Damage Evolution Model
of Steel Strands in Tensile Test

LI Dong-sheng, OU Jin-ping
{School of Civil Engineering, Harbin Institute of Technology, Heilongjiang Harbin 150090, China)

Abstract; Conventional non-destructive methods can’ t dynamically monitor the steel strands damage evolution process, so acoustic
emission technique is proposed fo monitor the damage . Experiments on acoustic emission characteristics of full-regime steel strands tensile
failure are carried out. Acoustic emission characteristic parameters of steel strand damage are obtained. The testing results show that the
acoustic emission characteristic parameter isn’t apparent hefore fracture, the acoustic emission signal increases rapidly when appmaching
eritical fracture point and appears a hig hurst signal nearhy vield point. Acconling to the correlation fipure of acoustic emission
accumulative energy, damage characteristic parameter of steel strand can he expressed through acoustic emission accumulative energy, the
damage evolution process and law can be dynamically analyzed and broken strand numbers and time are very easily judged. Based on the
monitoring data, the relationship between acoustic emission patameter and damage variables ia derived. The steel strand tensile damage
evolution equativn is defined with acouslic emission accumulative enetgy relative change, the equation can be expressed using Weibwll
Cumulative distribution function, its vighiness and rationality are verified through experiments.
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Fig.1 AE testing device of steel strand tensile experiment
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Fig.2 The relationship of AE count versus time
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Fig.6 The relationship of AE accurulative
energy and tensile loading
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Fig.7 The relationship of AE accumulative
energy vs stress-strain
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Fig.8 The damage evolution curve
using AE parameter expression
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