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Experimental study of acoustic emission monitoring in situ excavation damage
zone of Beishan exploration tunnel
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Abstract: In situ experiments were conducted in Beishan exploration tunnel(BET) in Beishan, Gansu, the most potential candidate
site of Chinese high-level radioactive waste repository, to study the rock damage caused by blasting. Acoustic emission(AE) was
monitoring during all the blasting process. Firstly, blasting damage stage and progressive damage stage are identified based on AE
evolution for each blast round. Then the evolution of AE signal frequency is analyzed; and the damage mechanisms for blasting
damage stage and progressive damage stage are analyzed based on AE signal characteristics. The thickness of excavation damage
zone of each blast round is delineated by ground penetrating radar with high-frequency antenna. The thickness of each blast round is
correlated well with the number of AE hits. At last, we analyze the displacement and AE characteristic in laboratory creep test and
field displacement measurement test. Since AE evolution is a direct indictor of progressive damage process, AE can be used to
describe the creep behavior and the damage state of rock mass.
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Table 1 Blasting parameters of each blast round
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Table 2 Duration of damage stages based on AE evolution Fig.6 Evolution of peak frequency and centroid frequency
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Development and application of triaxial apparatus of frozen soil used in
conjunction with medical CT
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CHEN Shi-jie"*, MA Wei, LIGuo-yu, LIUEn-long, ZHANG Ge"
(1. State Key Laboratory of Frozen Soil Engineering, CAREERI, Chinese Academy of Sciences, Lanzhou, Gansu 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For solving the deficiency of triaxial apparatus of frozen soil in matching the real-time scanning of medical CT in the low
temperature environment, a new triaxial apparatus of frozen soils is developed successfully. The configuration of the apparatus and
the technical difficulties that need to be overcome in the development process are also introduced. The apparatus can be used to
complete the triaxial loading and unloading test in the low temperature environment. Meanwhile, the medical CT matched with the
newly developed apparatus can realize the real-time dynamic scanning in the whole mechanical process. On this basis, the real-time
CT scanning test of frozen loess under triaxial loading is conducted. The test results show that the parameters of the newly developed
apparatus can meet the real-time CT scanning conditions of the frozen soil samples under triaxial loading and unloading. In addition,
the high quality mesoscopic CT images of different load conditions are obtained; and then the test results are also analyzed and
discussed. The development of the apparatus has provided a new technical means for establishing the relationship between the
mesostructure and the macroscopic mechanical properties.

Keywords: frozen soil; CT scanning; apparatus; real-time loading; mesostructure change
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