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Fig. 2 Schematic diagram of test device
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Fig. 3 Stress-strain curves of backfill
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On the Damage Evolution of Fillings Based on
Acoustic Emission Characteristics

SUN Guang-hua'?, WEI Sha-sha"?, LIU Xiang-xin'"*

(1. College of Mining Engineering, North China University of Science and Technology. Tangshan 063000, Hebei, China;
2. Hebei Province Key Laboratory of Mining Development and Safety Technique, Tangshan 063000, Hebei, China)

Abstract: In order to investigate the relation between acoustic emission signals and mesoscopic damage
of fillings, to investigate characteristics of acoustic emission counts, energy and stress variation with
time, to further reveal the damage evolution process of fillings, mechanical experiment of acoustic
emission characteristics of unclassified tailing cemented fillings was carried out. Introducing damage
mechanics theory and effective damage ratio, the damage variable was obtained based on cumulative
event ratio of acoustic emission; then, the constitutive equation of fillings damage was established.
Experimental results show that acoustic emission counts and energy ratio vary on different stages in
evolution progress and are closely related with the inner porosity and crack damage evolution process.
On the early elastic stage, emission counts reach the maximum value, and then gradually reduce to the
minimum on yield stage. There is a negative relation between the value of effective damage ratio and
theoretical peak stress. Comparing with experimental stress peak value, the theoretical stress peak
value appears at the location, where the strain is bigger. Filling is a high damage medium, when
effective damage ratio is approaching 1, variation trend of theoretical model curve and experimental
curve is similar, which indicates that this model is able to better describe stress-strain relation of
fillings.
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