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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​
.org/iso/foreword​.html.

This document was prepared by Technical Committee ISO/TC  135, Non-destructive testing, 
Subcommittee SC 9, Acoustic emission testing.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

The number of aged concrete structures has been increasing all over the world. Since cracking is 
one major cause of damages in reinforced concrete (RC) structures, evaluation methods for crack 
distribution and cracking mechanisms are in great demand. To make a decision on maintenance 
and repair in concrete structures, non-destructive evaluation (NDE) techniques are often applied to 
estimate the safety and the performance of current state of concrete structures.

It is well known that acoustic emission (AE) technique is promising to test concrete structures for 
damage estimation. In this respect, a test method for classifying active cracks is established. Due to 
damage evolution in concrete structures in service, AE events are observed. Initially the tensile type of 
cracks in the microscopic scale is generated with short nucleation time. As approaching eventual failure, 
the shear type of cracks with long dislocation time is predominantly generated rather than the tensile 
type. Depending on these crack types, it is found that the shape of AE waveform changes. In frequency 
domain the tensile type has the higher frequency while the shear type has the lower frequency.

Thus, AE parameter-based method (parameter analysis) has been applied to crack classification. The 
proportion of the two AE parameters of the average frequency and the RA value is applied to classify 
cracks into tensile and shear cracks.
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