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Study on Damage Evolution and Failure Characteristics of Cemented Tailings Backfill Under Cycle Temperature Curing
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Abstract: Most of the backfill near the mining working face are in the environment of cycle temperature. In order to study the
influence of cycle temperature on the damage evolution and failure characteristics of cemented tailings backfill, digital image
correlation (DIC) and acoustic emission (AE) techniques were used to conduct uniaxial compression tests on cemented tailings
backfill after curing at six different cycle temperatures. The fracture process and acoustic emission behavior characteristics of
cemented tailings backfill at different cycle temperatures were analyzed, and the damage model and constitutive equation of
cemented tailings backfill at different cycle temperatures were established. The results show that with the increase of cycle
temperature, the compressive strength, elastic modulus and peak strain of cemented tailings back{ill increase first and then
decrease, and all reach the maximum value when the cycle temperature is 25 —40 °C. With the increase of cycle temperature,
the failure pattern of cemented tailings backfill changes from shear failure to tensile-shear composite failure, and then to tensile
failure. The intensity of the acoustic emission ringing count signal in the initial compaction stage and the post-peak failure stage
is different due to the different cycle temperature. The sudden change of the acoustic emission ringing count can be used as a
precursor to the failure of the backfill. The reliability of the model is verified by comparing the theoretical calculation value of
the constitutive model of the backfill parameters with the experimental measured value. The research results can provide

reference for the design of backfill near the working face.
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Fig.1 Particle size distribution of unclassified tailings
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Table 1 Main chemical components of unclassified tailings
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Fig.2 Stress-strain curves of backfill
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Fig.3 The changes of compressive strength, elastic

modulus and peak strain with cycle temperature
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Fig.5 Evolution cloud diagrams of transverse strain (&, ) field of backfill specimens affected by different cycle temperatures
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Fig.7 Evolution characteristics of acoustic emission ringing count of backfill specimens affected by different cycle temperatures
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Table 2 Damage constitutive equations of backfill specimens affected by different cycle temperatures

PEAURBE/C WE{HN S /MPa  WEfH)N A SRR /MPa 1/A 54493 A A8 5 it
25~25 3.324 0.015 1 315.25 2.764 1 0.361 8 6=2315.25¢{exp[ —0.361 8(e/0.015 1)Z761 17}
25~30 3.652 0.015 4 338.74 2.790 3 0.358 4 0=338.74e {exp[ —0.358 4(/0.015 4) 279037}
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