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Abstract ; As the core unit of backfill mining method , the strength of backfill is an important indicator to
ensure safe mining. Na-based bentonite features a high methylene blue adsorption capacity and green
compressive strength , making it a high-quality additive for preparing filling materials. However, there are
few studies probing into the relationship between the dosage and the strength of the filling
materials. This paper analyzes the changes in shear wave velocity , dominant frequency amplitude , ampli-
tude attenuation coefficient,,and waveform fractal dimension of filling materials with different Na-based
bentonite dosages at different ages through ultrasonic testing technology and uniaxial compression
tests. Combined with sensitivity analysis,we selected the most sensitive acoustic parameters to changes
in compressive strength. Furthermore , this study establishes a strength prediction model for backfill with

different Na-bentonite contents and combining significance testing and comparative analysis. The
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research findings can serve as a valuable reference for theoretical research and engineering applications

related to predicting the uniaxial compressive strength of backfill materials.

Key words: filling body ; Na based bentonite ; ultrasonic testing ; uniaxial compressive strength ; amplitude

attenuation coefficient ; prediction model
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Table 1 Chemical composition of sample materials %

b2 Ay Si0, Al 0, MgO S0, Fe, 0, TiO, MnO Ca0 K,0
K 20. 41 4.68 2.66 3.16 3.20 0.27 — 62.23 0.71
HIHEIR 51.38 33.07 1.02 0.24 4.58 1. 14 — 4.13 0. 86
R 63.72 18.77 2.77 0.75 4.08 0.50 0.21 3.98 4.26

i 33.27 10.70 7.78 2.20

1.70 1.18 1.13 39.59 —
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Table 2 Distribution of tail sand particle size
Fife/ um -16 -40 -80 -160 -233 -300 -400 +400
FRRP I/ % 4.64 7.81 9.15 18.25 10. 30 20. 63 27.21 2.01
R BRit/% 4. 64 12.45 21.6 39. 85 50. 15 70.78 97.99 100. 00
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Fig.1 Preparation of filling sample
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Table 3 Particle size distribution of slag

RIAE/ pm -5 +5~10 +10 ~20 +20 ~30 +30 ~40 +40
P % 12.50 37.69 28.19 15.86 5.77 0.29
Bt Rl % 12.20 49. 89 78.08 93.94 99.71 100. 00
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Fig. 3 Variation curve of shear wave velocity

with different age and content
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waveform with different age and dosage
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changes in compressive strength of filling materials
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Table 4 Regression fitting results of o—a relationship
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Fig. 9 Regression coefficient t—values for the three models
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Table 5 Correlation coefficients of

different models at different ages
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