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Study on the Size Effect of Damage and Failure of Cylindrical Gangue Cemented Backfill
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Abstract: There are significant differences in mechanical properties and failure modes among backf{ill with different sizes. In
order to study the size effect of backfill, the uniaxial compression experiments were conducted on four groups of backfill
specimens with different sizes, and an acoustic emission meter was used to monitor the energy release during the loading
process. Numerical simulation was used to simulate and verify the compression failure of the specimens and study the size effect
and damage characteristics of cylindrical backfill specimens with different sizes. Finally, the scanning electron microscope tests
were carried out on the cylindrical specimens of gangue cemented backfill with different sizes, and the microscopic morphology
difference of different sizes of specimens was observed. The results show that the uniaxial compressive strength of the specimen
is inversely proportional to the size of the specimen. The small size specimen is dominated by shear failure. When the size of the
specimen increases to a certain extent, it shows a certain tensile failure. With the increase of the size of the specimen. the
specimen shows a more obvious size effect. The acoustic emission characteristic of the cylindrical specimen can be divided into
the initial preparation stage, the acoustic emission increasing stage and the acoustic emission decreasing stage. The acoustic
emission activity of the specimen with small size is more intense than that with the large size. The larger the size of specimen,
the more weak points in the specimen, and the worse the cementation ability of the specimen. The research results can provide
a scientific basis for the determination of backfill parameters of different size structures in gangue cemented filling.
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Table 1 Compressive strength of the backfill specimen

ik RS/ BUEBREE/,  CFME/ vy
ErRe (mm X mm) MPa MPa il
1 50 X100 4.23 3.95 0.289 5
2 3.54
3 3.88
I 75%150 3.27 317 0.2238
> 2.86
6 3.38
T 100x200 251 2.32 0.170 2
8 2.36
9 2.09
10 150x300 181 1.63 0.2070
11 1.15
12 1.21
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Fig.1 Stress-strain curve of the backfill specimen
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Table 2  Size effect variation of backfill specimens

RS/ (mm X mm) P EEE /MPa RF 80w AR/ Y6
50100 3.95 —
75X150 3.17 19.75
100X 200 2.32 41.27
150 X300 1.63 58.73
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Fig.2 Simulation of three failure modes
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Fig.3 Failure modes of specimens with different sizes
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Fig.4 Acoustic emission characteristics of gangue

cemented backfill with different sizes
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Table 3 Numerical simulation parameters of

backfill specimens with different sizes

. o PUE I N
R, ms ME g SRR e

mm (kg/m*) B/ It mE/ A/ E: 3

& MPa MPa ()

50100 1820.00 1227.00 0.19  3.95 30 0.1
75 X150 1 585.27 440.33  0.20 3.17 30 0.1
100200 1464.96  432.61 0.22  2.32 30 0.1
150300 1509.79  192.35 0.23  1.63 30 0.1
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Fig.5 Numerical simulation of gangue

cemented backfill with different sizes
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Fig.6 Scanning electron microscope images of

gangue cemented backfill with different sizes
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