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Experimental study on AE characteristics of cemented tailings backfill failure

process with different concentration
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Abstract: Three kinds of backfill samples with different mass concentrations were prepared, and the uniaxial
compression acoustic emission (AE) test was carried out. The mechanical properties of backfill with different
mass concentrations were analyzed, focusing on the characteristics of the AE ring count, the ratio of AE
cumulative hit number to AE cumulative energy (r value), the main frequency and its relative high frequency
signal surge response coefficient. The results show that: with the increase of the concentration, the peak
strength and modulus of elasticity of the backfill increase, and the more the cumulative AE ring count appear

in the backfill; the r value increases first and then continuously decreases to a lower value, and with the increase
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of the external load, it enters a slowly increasing stage, and which remains at this stage before the peak value. In

the distribution of the main frequency of AE signal, the precursory information of backfill fracture appears the

phenomenon of increasing the main frequency segment, which is represented by 1 ~ 2 main frequency segments

in the initial loading stage and 3 ~5 main frequency segments in the critical main fracture stage. With the

increase of concentration, the main frequency segment of AE signal is wider, and the surge response coefficient

of AE relative high frequency signal (160~ 180 kHz) is decreasing. The above characteristics can provide a

basis for the stability monitoring and early predicting of different concentrations of cemented tailings backfill.
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Fig. 2 Typical stress-strain curve of backfill with

different concentrations
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Table 1 Test results of mechanical parameters of backfill with different concentrations

A1 -68% IKIE

B 41 -70% ¢ E

C 4 -72% W=

g 2
s VB SR E /MPa W (HNAR JPERTE /GPa V(AR /MPa W(HRAR FAMERTE /GPa WE(ESRE /MPa WE(HRAE SRR /GPa
1 1.627 0.017 0.154 1.799 0.015 0.177 2.782 0.014 0.286
2 1.598 0.018 0.151 1.866 0.015 0.209 2.617 0.020 0.231
3 1.692 0.019 0.151 2.006 0.017 0.155 2.641 0.016 0.306

T 1.654 0.018 0.152 1.890 0.016 0.180 2.680 0.017 0.274
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Fig. 3 Relationship between peak intensity, peak

cumulative ringing count and concentration
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A -68% IKIE

B4 -70% k¥

C 4 -72% K%

. o
s A6t /s Wl t;/s WNRE B At /s VEEt /s WR R B  AIIEt/s WEE /s WRRE B
1 476.4 597.6 0.203 361.9 545.1 0.336 428.6 505.1 0.151
2 477.8 620.1 0.229 409.5 547.5 0.252 438.1 570.3 0.232
3 448.2 660.0 0.321 503.4 592.6 0.151 412.8 570.1 0.276

FHIE B 467.5 625.9 0.251 424.9 561.7 0.246 426.5 548.4 0.220
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