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Study on Micromechanical Properties of Waste Rock-Aeolian Sand Cemented Backfill
XIONG Bo', XING Jun', SUN Xiaogang', QIU Jingping', HU Shili"'*, ZHANG Qingsong"
(1.School of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning 110819, China;
2.Fushun Hanwang Aoniu Mining Industry Co., Ltd., Fushun, Liaoning 113116, China)

Abstract: Aggregate size distribution of waste rock and the cement-sand ratio of backfill slurry have a significant effect on the
mechanical properties of waste rock cemented backfill. In order to explore the relationship between the two and the mechanical
properties of the backfill, the backfill ratio tests were carried out. The particle flow model was constructed. The laws of crack
development, force chain evolution and particle failure in the process of uniaxial compression of waste rock cemented backfill
were analyzed. The results show that the higher the cement-sand ratio, the higher the sensitivity of the strength of waste rock
cemented backfill to the change of fractal dimension of aggregate size distribution. When the cement-sand ratio increases from
1:81to1:4, the strength range of samples with different fractal dimensions increases from 0.40 MPa to 1.54 MPa. In the
cemented backfill, the interface between the aggregate and the cemented matrix is easy to be destroyed along the aggregate
boundary and develops along the interface. With the increase of fractal dimension, the proportion of fine aggregate in the sample
increases, and the proportion of shear crack increases. In addition, the higher the fractal dimension, the more conducive to the
uniform distribution of the cemented matrix, which can better participate in the bearing capacity. In the design of backfill
scheme, the strength of backfill can be flexibly adjusted to meet the actual needs by changing the fractal dimension of waste
rock aggregate.
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Fig.1 Particle size distribution of aeolian sand
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Fig.3 Influence of fractal dimension and

cement-sand ratio on backfill strength
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Table 2 Test results of uniaxial compression strength
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Fig.4 Particle flow model of backfill
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Fig.5 Parallel bond model
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Table 4 Micromechanical parameters of each contact surface
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AR WIE/ WIE/ SRE/ SRE/ A/ ﬁﬁ
MPa MPa MPa MPa )
Wem WOk AT 15000 7 500 8.00  13.0 39 0.8
I TR T 890 290  1.52 1.9 30 0.6
[P A & ] 30 10 0.90 1.8 20 0.4
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Fig.6 Calibration of particle flow model
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number of cracks and strain
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