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Fig.1 Schematic diagram of mining site structure
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Table 1 Chemical composition of tailings
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Fig. 2 Particle size distribution curve of tailings
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Fig.3 Preparation process of backfill-rock composite sample

e 55T S R B
e SEEERE B

B4 HBigEE
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Fig. 6 Variation law of elastic modulus of different

samples
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Fig.7 Variation law of peak strain of different samples
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Research on the Mechanical Characteristics and Collaborative Failure Laws of
Backfill-Rock Composite

HU Jianhua', HUANG Wanjie', LI Jianing', WANG Lei’, QIN Qinghan’, JIANG Xingjian’,
YOU Chunlin'
1.Zijin School of Geology and Mining, Fuzhou University, Fuzhou 350108, Fujian, China;

2.Guangxi Huaxi Mining Co., Lid., Copper Pit Mining Branch, Hechi 547205, Guangxt, China

Abstract: The backfill-rock composite serves as the primary load-bearing structure in the underground filling
mining method. In order to elucidate the mechanical characteristics and crack propagation behavior of the
backfill-rock composite, which holds significant importance for mining fill operations by manipulating the
slurry concentration of the backfill to alter its mechanical parameters, uniaxial compression tests were
performed on the backfill-rock composite, with the experimental process monitored using acoustic emission and
digital image correlation (DIC) techniques. The findings indicated that: (1) The elastic modulus ratio of the test
samples in this batch ranged from 0.072 to 0.102, the peak strain ratio ranged from 1.295 to 1.747, and the peak
strength ratio ranged from 0.124 to 0.243. The elastic modulus and peak strength of the composite exhibited an
initial decreasing trend followed by an increasing trend as the elastic modulus ratio and strength ratio increased,
while the peak strain demonstrated a monotonic increasing trend with the rise in strain ratio. (2) The intricate
interplay of the modulus-to-rock ratio, strain ratio, and strength ratio significantly influences the sequence of
failure in the backfill-rock composite. Digital Image Correlation (DIC) monitoring images reveal that a lower
ratio results in rock failure preceding backfill failure, whereas an increase in the ratio leads to backfill failure
occurring before rock failure. (3) Throughout the failure process, the acoustic emission ringing count
accumulates during both the pre-peak stress drop and post-peak stages. The cumulative acoustic emission
ringing count initially decreases and subsequently increases as the ratio rises. Optimizing the proportioning
parameters of the backfill-rock composite can enhance its load-bearing capacity.

Key words: backfill-rock composite; slurry concentration; mechanical characteristics; crack evolution; acoustic

emission; DIC
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