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Tab.1 Basic information table of filling body

fic ke T RS /mm m#E = n#EE R/ (mm/min)
1:6-1% 200. 0 200. 6X199. 3 N 0.15
1:6 1:6-27 200.5X199. 3X200. 6 N 0.15
1:6-3% 199. 8X200. 2X200. 2 N 0.15
1:10-17 200. 4200, 0X199. 8 N 0.15
1:10 1:10-27 199. 5 200. 5% 200. 0 XV 0.15
1:10-3% 199. 5X200. 6X200. 3 XV 0.15
1:15-1% 200. 1200. 0X200. 1 XV 0.15
1:15  1:15-2% 200. 2199, 8 X200. 5 HN 0.15
1:15-37 200. 2199, 8X199. 6 HN 0.15
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Fig. 1 Schematic diagram of test device
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Fig. 2 Relationship between phase space

dimension and fractal dimension
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Fig. 3 The fractal process of different proportions of filling body fracture process
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Fig.4 Cumulative acoustic emission energy rate of different failure types of filling body changing curve with time
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Tab. 2 Coupling relationship between cumulative acoustic emission rate and strain of different failure types
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Fig. 5 Comparison of cumulative acoustic emission energy rate and stress model results

with experimental results under different failure types
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Fig. 6 Comparison of model results of cumulative acoustic emission energy rate and damage degree
with experimental results under different failure types
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Tab. 3 Coupling relationship between cumulative acoustic emission rate and strain of different failure types

7 R NARTE 2 ERER 2
Fic b EERE
p q a b c d
1:6 1:6-2% 1.756546  0.014973 1.621X10°  1.17X10* 0.005624 —1.069X10*
1:10 1:10-3% 1. 169922 0.01155 5.256X10* 0.006102 6.92X10* —0.05463

1:15 1:15-2% 1.074529  0.010852 856. 9 0.5468 — —
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Experimental study on fractal characteristics
and damage evolution of filling acoustic emission

LI Yang"?, SUN Guang-hua?, LIU Xiang-xin"*, XU Xiao-dong'*, LIANG Xue-jian'"*

(1. College of Mining Engineering, North China University of Science and Technology. Tangshan 063210, China;
2. Hebei Province Key Laboratory of Mining Development and Safety Technique, Tangshan 063210, China)

Abstract: In order to study the coupling relationship between the fractal characteristics and the damage
evolution of acoustic emission for cemented filling body with different ratio of tailings, and to
quantitatively analyze the damage degree of filling body, the uniaxial compression acoustic emission
test of stope filling sample has been carried out. By comparing and analyzing the {ractal characteristics
of acoustic emission signals, the failure forms of each proportion filling body are summed up, the
curve of acoustical emission accumulative energy rate of each failure type filling body is fitted, and the
coupling relation with strain is deduced. Based on the theory of continuous damage mechanics and
mathematical statistics, the damage constitutive equation based on accumulative acoustic emission rate
is established and verified. The results show that the acoustic emission characteristics of stope filling
body are closely related to the stress-strain response, and the damage of the stope filling body
develops from the global disorder to the local order gradually. With the decrease of the ratio of ash to
sand, the failure mode of the filling body gradually changes from brittleness to ductility. The
experimental results verify that the damage constitutive equations established by different failure types
of backfill are accurate and can be used to calculate the damage of backfill and provide a theoretical
basis for damage assessment of backfill.

Keywords: acoustic emission; damage evolution; fractal feature; failure mode; constitutive equations



