37 1 Vol.37 No.1
2016 1 Rock and Soil Mechanics Jan. 2016

DOl  10.16285/j.rsm.2016.01.034

1,2 2,3 2 2 3
1 050043 2.
430071 3. 400044
TU 452 A 1000 7598 (2016)01 0287 10

Development and application of an integrative testing device for acoustic waves
and acoustic emission of rock
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Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Hubei, Wuhan 430071, Ching; 3. Key
Laboratory for Exploitation of Southwestern Resources and Environmental Disaster Control Engineering of Ministry of Education,
Chongaing University, Chongging 400044, China)

Abstract: To investigate the changes of ultrasonic wave velocity and the patterns of acoustic emission activity during the process of
rock rupture, an integrative testing device for acoustic wave and acoustic emission of rock is developed independently. This device
consists of three parts, including acoustic wave testing system, acoustic emission testing system and data acquiring, storing and
processing system. The testing systems are connected with the data acquiring, storing, processing system via the connectors located at
the base of the device, and are further controlled by the latter. Moreover, the acoustic wave testing system and acoustic emission
testing system can independently and synchronously monitor the information of ultrasonic wave and acoustic emission. The functions
of the data acquiring, storing, processing system are to collect and store the data of ultrasonic wave velocity and acoustic emission in
real time, and to achieve data identifying, screening and post-processing. The device is employed to perform the uniaxial loading test
of salt rock, marble and granite and triaxial loading test of salt rock for verifying the applicability. It is found that the obtained
changes of ultrasonic wave velocity, the patterns of acoustic emission activity and positioning map of acoustic emission are working
well. Therefore, it is believed that the developed device can achieve the simultaneous monitoring of ultrasonic wave velocity and
acoustic emission activity under uniaxia and triaxial loading tests. In view of the steady performance and high accuracy of this
developed device, it would be a new tool for exploring the fracture mechanism and damage evaluation of rock.
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Fig.5 Coordinate set of acoustic emission sensor
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