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Prediction of Compressive Strength of Unclassified Tailings Backfill Based on Shrinkage Characteristics
YUAN Xinyu', ZHAO Ruiziang', DI Wangping', DONG Hu', WANG Yiming®, WANG Yiren®, YU Anju’
(1.Chifeng NFC Baiyinnuoer Mining Co., Ltd.. Chifeng, Inner Mongolia 025473, China;
2.School of Resources and Safety Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: To mitigate the impact of variations in cementitious material dosage and slurry mass concentration in backfill batching
system on the strength prediction of backfill in the stope, the shrinkage characteristics of unclassified-tailings backfill slurry,
which were strongly correlated with two factors, were selected as the research subject. Static shrinkage tests and uniaxial
compression tests were conducted with different cement-tailing ratios (1 : 4, 1 ¢ 8, 1: 20) and mass concentrations (70% ,
72%, 74%, 76%). The random forest algorithm was selected to calculate the feature importance scores of different factors,
and a compressive strength prediction model was constructed based on the shrinkage ratio. The model was validated by
combining in situ measured data from an upward horizontal slice mining stope in a lead-zinc mine. The results are concluded as
follows. Firstly, when the cement-tailing ratio is constant, the shrinkage ratio of the backfill slurry decreases gradually with the
increase of mass concentration. When the mass concentration is constant, the slurry shrinkage ratio also exhibits a decreasing
trend with the increase of cement-tailing ratio. Backfill slurry with low mass concentration and a low cement-tailing ratio is
more prone to bleeding and segregation, which leads to the deterioration of backfill quality. Secondly, by using a random forest
model to calculate the feature importance scores of each factor, it is identified that the cement-tailing ratio has the greatest
impact on the compressive strength of the backfill material (93%), and the shrinkage ratio (5.6 %) has a greater impact on the
compressive strength than the mass concentration (1.4%). Thirdly, the engineering application results show that compared with
the prediction method based on mass concentration, the prediction results of the uniaxial compressive strength of the backfill based on
shrinkage ratio have smaller errors in most cases and have a better engineering applicability.
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Table 1 Basic physical parameters of unclassified tailings
I/ FATIOME RR %/ FLE A/
(g/cm?®) (g/cm?) %
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Table 2 Chemical components of cementitious powder
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Fig.2 Static shrinkage characteristics of cemented backfill slurry
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Table 3 The average compressive strength of backfill
and shrinkage ratio of slurry with different

cement-tailing ratios and mass concentrations
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1:8
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Fig.3 The relationship curves between

various factors of the backfill
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Fig.8 The schematic of the stope backfill and the in-situ coring backfill specimens
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