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Abstract
Acoustic Emission (AE) is a kind of immediate elastic wave due to
the rapid releasing of local strain energy within material. AE technology is

one of non — destructive testing methods to detect the damage in materials
or structures by the use of this kind of elastic wave. The most advantage
of AE technology is that it can give a dynamic and time — dependent de-
scription on the full process of deformation or the evolution of damages in-

side the materials. It is because of this advantage, AE technology in re-

valuation, high — pressure vessel evaluation, weld quality control,
pipeline leakage detection, equipment online monitoring, geo ~ stress
er, and civil engineering etc. .

cent years is widely used in material engineering, structure perfection e-
measurement, referring to materials, chemical, geology, hydraulic pow-
Since concrete is one of the most common materials in construction
engineering, the application of AE technology on concrete material created
a very effective way on the detection of such a mass — using material.
Many researches were conducted: most of them are focused mainly on the

field.

properties of AE, the occurrence and growth of cracks in concrete, the
correlations of concrete structure failure and the AE, the tracing and lo-
calization of cracks and faults, Kaiser — effect and its application on con-
crete material. With the advance of technology, experts are now finding
more and more approaches to apply AE to the investigation of concrete

material: say, from uniaxial analysis to triaxial analysis, from single -

factor analysis to multi — factors analysis; and new developed AE appara-

tus, equipments enhanced the detection level both in the lab and at the

This book, begins with the basic concepts of AE, will conduct a

systematic analysis and description on the research and application of AE
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technology. It consists the following contents: (1) Introduction; (2)
Fundamentals of AE technology; (3) Experimental research on the effect
of concrete structure to its AE properties. (4) Experimental research on
concrete AE properties subjected to different load conditions; (5) Non—
linear analysis and its application on concrete AE, investigation of the
correlations between mechanical process and AE process of concrete mate-
rial; (6) The study of Kaiser — effect; (7) The correlations and coupling
between AE and strain, stress, damage; (8) Investigation of the fracture
behaviors and process of concrete with the use of AE; (9) the application
of AE in geo — engineering and its analysis method. This book is based on
a large lection of many experiments, showing through data, figures and
tables. It is convenient to use this book as a reference.

This book is to discuss some new theories and methods on AE. Some
of them are still in the process of exploration. It remains many problems
to be investigated further. It would be my pleasure to hear any feedback
from the readers, because your concern will be the best rewards to the au-
thor.

Author
2003.11.26
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