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Fig.1 AE Monitoring SystemFig.1 AE Monitoring System.
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Fig.2 Size of Test Block and Position of AE Sensors
Fig.2 Size of test block and position of AE sensors.

Fig.3 Arrangement of Temperature and Pressure Gauge Within Borehole
Fig.3 Arrangement of temperature and pressure gauge 

within borehole.
Fig.4 Cracks obserbed at the surface of the specimenFig.4 Cracks obserbed at the surface of the specimen.

Table1 Demolition Condition & Specification of Sensors measuring
Expansion Pressure and Temperature by hydration

Table 1 Demolition condition and specification of 
sensors measuring expansion pressure 
and temperature by hydration.
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Fig.5 Observation Results of AE Frequency Expansion Pressure
and Hydration Temp. (TC1,TC2,TC3)

Fig.5 Observation results of AE frequency. Expansion 
pressure and hydration temp (TC1, TC2, TC3).
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Fig.6 Distribution of located 
AE sources at the 
first stage.

Fig.7 Distribution of located   
AE sources at the 
second stage.

Fig.8 Distribution of located
AE sources at the 
third stage.
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Acoustic emission monitoring during breakage of a mortar 
specimen by expansive cement agent

Hisaaki Fukui*, Naoto Ohsaka**, and Tsuyoshi Ishida**

Breaking rocks and concrete accompanies ultrasonic waves called acoustic emission. Since generation and extension
of cracks causes the acoustic emission, their locations help to clarify the breaking mechanism. In this paper, the
breaking mechanism of a 200 mm cubic mortar specimen by rapid type of expansive cement agent was investigated
by locating acoustic emissions. At the first stage when expansive pressure of the cement agent increased gradually,
acoustic emissions were distributed around the center hole of the specimen in which the cement agent was filled. At
the second stage while the expansive pressure started to increase intensively and reached its maximum, they clustered
near a surface on the one side of the specimen, in contrast to the distribution near the center hole at the first stage.
Finally, at the third stage while visual cracks appeared and separated the specimen completely, they distributed along
the cracks.
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Table 2 Change of AE source distributions with time.


