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Fig.1 Cumulative particle size content of tailings
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Table 1 Particle size characteristic parameters of tailings

TASF-$4 K42/ pum 87.82 dgo/pm 102.56
d,/pm 13.55 C, 1.42
d,y/pm 44.42 C, 7.57
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Table 2 Uniaxial compressive strength of backfill under
different curing ages

FrAr i /d PABHHT SR /M Pa
3 0.953
5 3.246
7 4.475
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Fig.3 Uniaxial compressive strength of backfill after cyclic loading and unloading
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Fig.4 Fracture morphology of backfill under different test parameters after cyclic loading and unloading
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Fig. 5 Evolution characteristics of backfill failure modes after cyclic loading and unloading under different curing ages
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Fig. 6 Characteristics of ultrasonic wave velocity change of backfill after cyclic loading and unloading
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Prediction Method of Uniaxial Compressive Strength of Early Tailings Cemen—
ted Backfill Under Multi—Stage Loading and Unloading Cycles

WANG Lihong', YAO Yinpei’, LIU Zhiyi’

1.Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China;

2.Central South University, Changsha 410083, Hunan, China;

3. College of Mining Engineering, North China University of Science and Technology, Tangshan 063200, Hebeli,
China

Abstract: To investigate the mechanical properties of early-age cemented tailings backfill under multi-stage
cyclic loading, a series of multi-stage cyclic loading-unloading uniaxial compression tests were conducted using
a WHY-600 press. The tests considered curing age, loading time, and loading gradient as variables to analyze
the uniaxial compressive strength and fracture morphology of the backfill. Additionally, the evolution of wave
velocity was examined through ultrasonic wave velocity testing. The findings indicate that the uniaxial
compressive strength of the backfill increases with extended loading time. Notably, the strength variation from
150 s to 300 s is more pronounced than that from 300 s to 450 s. Furthermore, as the loading gradient increases,
the uniaxial compressive strength initially rises and subsequently declines, suggesting that moderate static load
damage enhances the compressive performance of the backfill. At an early stage, the failure mode of the backfill
body under the influence of multi-stage cyclic loading and unloading transitions from X shear failure to a mixed
shear failure primarily characterized by X conjugate shear failure, and subsequently to a mixed shear failure
predominantly governed by Y shear. The loading duration and loading gradient exhibit a significant synergistic
effect on the variation in wave velocity of the backfill. Specifically, when the loading duration exceeds 300
seconds and the loading gradient surpasses o,s, the wave velocity initially decreases with increasing loading
cycles and subsequently recovers to some extent. Utilizing a long short-term memory neural network in
conjunction with a genetic algorithm, a predictive model for the uniaxial compressive strength of early tailings
consolidated backfill, subjected to multi-stage cyclic loading and unloading, has been developed. Upon
validation, the model demonstrates correlation coefficients of 0.9814 and 0.9466, respectively, with a calculation
error range of 3.21% to 12.47%, thereby indicating its high applicability and reliability.

Key words: filling mining; tailings consolidated backfill; multi-stage cyclic loading and unloading; uniaxial

compressive strength; neural network prediction method
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