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Table 1 Test data under dynamic load and static load of backfill sample

Sample Impact velocity/ Average strain rate/ Dynamic compressive  Static uniaxial Dynamic impact
No. (m-s™ 5! strength/MPa strength/MPa factor(DIF)
3-1 2.13 12.90 1.07 2.291
3-2 2.97 20.61 1.37 2.934
0.467
3-3 3.67 30.37 1.77 3.790
3-4 3.99 35.36 1.91 4.089
7-1 2.27 19.57 1.42 1.751
7-2 2.76 26.22 1.90 0.811 2.343
7-3 3.68 31.47 2.32 ’ 2.861
7-4 4.07 37.44 2.64 3.255
14-1 2.07 5.82 1.65 1.335
14-2 2.84 9.65 2.11 1.707
1.236
14-3 3.77 13.47 2.39 1.934
14-4 3.81 15.75 2.84 2.298
28-1 2.01 13.24 2.01 1.189
28-2 3.11 18.61 2.56 1691 1.514
28-3 3.59 22.93 2.71 ' 1.603
28-4 4.03 30.25 3.35 1.981
3.5 < 3.5
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Sample Impact velocity/ Average strain Dynam1.c Absorbed Specific energy
No. (m-s™) rate/s”! COmPpressive energy/J absorption/(J-cm™)
strength/MPa
3-1 2.13 12.90 1.07 0.294 0.0030
3-2 2.97 20.61 1.37 0.404 0.0041
3-3 3.67 30.37 1.77 0.542 0.0055
3-4 3.99 35.36 1.91 0.745 0.0076
7-1 2.27 19.57 1.42 0.385 0.0039
7-2 2.76 26.22 1.90 0.617 0.0063
7-3 3.68 31.47 2.32 0.782 0.0080
7-4 4.07 37.44 2.64 0.904 0.0092
14-1 2.07 5.82 1.65 0.541 0.0055
14-2 2.84 9.65 2.11 0.681 0.0069
14-3 3.77 13.47 2.39 0.815 0.0083
14-4 3.81 15.75 2.84 0.931 0.0095
28-1 2.01 13.24 2.01 0.623 0.0063
28-2 3.11 18.61 2.56 0.842 0.0086
28-3 3.59 22.93 2.71 1.193 0.0122
28-4 4.03 30.25 3.35 1.281 0.0131
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Fig. 10 Relationship between energy value of backfill and curing age: (a) Absorbed energy; (b) Specific energy absorption
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Mechanical behavior and deformation failure characteristics of
cemented tailings backfill under impact loading

YANG Shi-xing'-?, WANG Hong-jiang' 2, HOU Yong-giang' 2, ZHANG Min-zhe" >

(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 dynamic characteristics of graded tailings cemented backfill with different curing
ages under medium strain rate dynamic impact loading, the split Hopkinson bar (SHPB) test technology was used
to conduct single impact test on 48 backfill samples of 16 groups. The results show that the dynamic compressive
strength and dynamic compressive strength improvement factor of backfill increase linearly with the increase of
average strain rate. As the curing age increases, the strain rate sensitivity shows a decreasing trend, and the
dynamic compressive strength increase is negatively correlated with the impact speed. The toughness index of
backfill increases exponentially with the increase of average strain rate, and the strain rate sensitivity of early
curing period increases. The absorption energy and strain energy per unit volume (specific energy absorption) of
backfill have significant positive correlation with strain rate and curing age, and the sensitivity of energy value
strain rate in early curing period is higher and the increase is more obvious. Under dynamic impact loading, the
failure mode is mainly axial tensile failure, and the higher the average strain rate and the shorter the curing age, the
more significant the damage.

Key words: filling body; strain rate; curing age; dynamic strength; absorbed energy per unit volume; failure mode
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