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Table 1 Chemical component of unclassified tailings

(mass fraction, %)
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Fig. 1 Particle size composition of unclassified tailings
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Table 2 Energy calculation results of filling body under dynamic loading

No, Avemeesirin C(?rr?;zrsnslicve Wy Weld Wild Wyl (Jlfﬁi 5 (}Aé‘i/l)
strength/MPa
75-4-1 1534 3.128 261 218 00034 0427 00044  0.0021
7542 22.02 3.616 5.48 468 00064 0794 00081  0.0040
7543 27.58 4.082 9.26 816 00073 1093 00112  0.0055
75-4-4 33.20 4573 1372 1132 00112 238 00243 0.0119
75-6-1 13.24 2072 248 213 00062 0347 00035  0.0017
7562 20.61 2,640 5.11 442 00066 0683 00069  0.0034
7563 25.93 3.099 8.75 796 00076 0781 00079  0.0039
75-6-4 30.25 3.543 1171 999 00113 1709 00174  0.0085
75-8-1 15.35 1.973 3.42 285 00063 0564 00057  0.0028
75-82 2236 2207 6.48 579 00073 0680 00069  0.0034
75-8-3 27.63 2377 776 668 00085 1070 00109  0.0054
75-8-4 3227 2516 10.52 928 00105 1232 00126  0.0062
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Fig. 7 Relationship between damage value D and stress
value of filling body: (a) 15.34 s™'; (b) 22.02 s '; (c) 33.20
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Energy consumption characteristics and damage characteristics of
full tailings cemented backfill under impact loading

HOU Yong-giang"?, YIN Sheng-hua"?, YANG Shi-xing"?, ZHNG Ming-zhe" *, CAO Yong"?

(1. School of Civil and Resource Engineering, University of Science and Technology Beijing,
Beijing 100083, China;
2. Key Laboratory of High-Efficient Mining and Safety of Metal Mines, Ministry of Education,
Beijing 100083, China)

Abstract: In order to study the energy consumption characteristics and damage characteristics of full tailings
cemented backfill under impact loading, a separate Hopkinson bar (SHPB) test technique was used to perform
impact loading tests on the full tailings cemented backfill. The test results show that the dynamic compressive
strength of the filling body, the absorption energy per unit volume and the energy dissipation per unit mass increase
exponentially as the average strain rate increases. The reflection energy and transmission energy of the filler
increase linearly with the increase of incident energy, while the absorption energy increases exponentially with the
increase of incident energy. The absorption energy per unit volume and the crushing energy per unit mass of the
filling body increase exponentially with the increase of incident energy. Based on the principle of strain
equivalence, the damage constitutive equation and the damage evolution equation of the filling body under impact
loading are constructed. Combining the growth law of the damage value D and the stress value with the strain, it
can be seen that the dynamic damage failure evolution process of the filling body can be divided into three stages,
damage stable development, damage acceleration and damage destruction.

Key words: backfill; impact loading; energy consumption characteristics; damage characteristics
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