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Experimental studies of failure characteristics and evolution laws of ultrasonic
velocity and acoustic emission for salt rock under triaxial loading

LI Hao-ran"?,  YANG Chun-he’, ZHAOWei-gang’, LIUBo', YIN Xueying®
(1. Structural Health Monitoring and Control Institute, Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, Ching; 2. State Key L aboratory of
Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, Ching;
3. Material Engineering Examination Department, Patent Office, State Intellectua Property Office of the PR.C, Beijing 100088, China)

Abstract: In order to investigate the characteristics of ultrasonic wave velocity and acoustic emission activity of salt rock under
triaxia loading, the triaxial loading tests are conducted. Employing a device composed of acoustic wave testing system, acoustic
emission testing systems, we obtain the following results: Four stages are identified in the process, including stage of the elastic
compression, stage  of initiation and stabilized growth of fractures, stage  of accelerated growth of fractures, stage  of sustained
strength. During phase , the velocity of ultrasonic wave of salt rock has a dight increase  and a few acoustic emission(AE) events
happen in this stage. In the stage , P-wave and S-wave remain stable, AE events become active. Inphase  and , AE activity of
salt rock performs intensely, and the velocity of P-wave remains stable while velocity of S-wave reduces significantly. The level of
confining pressure significantly influence ultrasonic wave velocity and acoustic emission activity. The rate of change of velocity of
ultrasonic wave is large at a low level of confining pressure while small at a high level of confining pressure. When dynamic axia
strain is 10%, the total amount of AE events is 16 271 under confining pressure of 5 MPa, the number decreases to 8 764 under
confining pressure of 10 MPa due to the effect of compaction, 3 041 under confining pressure of 15 MPa, and 906 under confining
pressure of 20 MPa, which indicates that the level of confining pressure greatly influenc the AE activity, showing “the effect of
confining pressure densification”.
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