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Abstract: To explore the energy dissipation law and failure mode of soft rock interlayer in western mining areas of China after
dynamic disturbance, the dynamic impact failure tests on weakly cemented red sandstone are carried out by using the separated
Hopkinson compression bar device. Under the impact of this red sandstone under different loading rates, different times of
disturbance and whether there is the disturbance or not, the energy dissipation and fractal characteristics of the samples during
the same loading rate impact failure are analyzed. The experimental results show that under different disturbance impact rates,
with the increase of disturbance impact times, the reflection energy increases, while the transmission energy and dissipation
energy decrease. The reflection energy of the samples under the impact of high-speed disturbance is higher than that of the
low-speed disturbance impact, while the dissipative energy is the opposite. Moreover, the dissipative energy of the samples
under the impact of low-speed rate disturbance is opposite. The energy dissipation rate and energy dissipation density are higher
than those of the high-speed disturbance impact, which indicates that the energy utilization rate of the samples is higher under
the impact of low-speed disturbance. In the impact failure tests, with the increase of the number of disturbance impact, the
fragmentation degree of the sample after the low-speed rate disturbance is more serious than that of the undisturbed and

high-speed rate disturbance. The low-speed rate disturbance of fractal dimension Db, > undisturbed > high-speed rate
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disturbance shows that the fractal dimension is positively

correlated with the number of disturbance shocks. The results
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disturbance. Under the same number of disturbance impact, the cumulative dissipation energy and energy density of Dy of the

low-speed rate-disturbed samples are higher than those of the high-speed disturbed samples, while the cumulative reflection

energy is opposite.
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Table 1 Basic physical and mechanical parameters of red sandstone
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Fig. 1 Red sandstone sample
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Fig. 2 Flow chart of experimental scheme
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Fig. 3 Verification of dynamic stress equilibrium
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Fig. 5 Time-history curves of incident energy under disturbance

impact with different loading rates
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Table 2 Screening results of impact fragmentation of red sandstone under disturbing action
Ny i 73 BA%/mm MR D
i 0.080 0.160  0.315 0.630 1.250  2.500  5.000 10.000 15.000 30.000 /g >
Al-Z 2.18 3.56 1.52 1.20 0.80 3.44 6.48 2.53 35.82 39.18 96.71 2.365
A3-Z 2.78 441 1.33 1.20 0.72 2.65 7.46 3.33 33.96 3735 95.19 2.403
AS-Z 5.49 10.54 3.23 3.35 2.00 6.95 13.39 13.18 9.37 34.07  101.57 2.592
Cl-Z 7.84 5.34 1.38 1.35 0.70 3.35 13.89 2445 36.46 0.00 94.76 2.586
C3-Z 8.68 12.39 3.50 3.43 2.15 6.68 12.68 15.64 30.57 0.00 95.72 2.644
C5-Z 9.40 17.37 4.56 3.35 1.80 7.91 15.73 16.52 16.6 0.00 93.24 2.673
DZ 3.66 10.41 2.95 2.28 1.19 4.11 4.87 8.50 34.84  23.01 95.82 2.537
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times under disturbance impact
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