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Effect of open—pit blasting vibration on the stability of a vicinal tailings dam
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(a.School of Resources and Environment Engineering;b.Key Laboratory of Mining Engineering,
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Abstract:This paper studies the effect of the open—pit blasting vibration on the stability of a vicinal tailings
dam, whose capacity is to be expanded by calculating the largest range of blasting vibration velocity vibration
library formula according to the site blasting vibration measurement results. We calculated and analyzed the
largest velocity in the closest point to the explosive source to determine whether it satisfied the blasting safety
regulations. The Quake/W and Slope/W module of geotechnical software Geo—Studio were applied to simulate
the dynamic stability of the tailings dam at the present stage and the second phase expansion stage.
Calculation results show that the maximum velocity at the closest point to the explosive source is 2.344 cm/s,
which is lower than the allowed values in blasting safety regulations. The minimum safety factors of tailings

dam at the present stage under blasting vibration are 1.273 and 1.471. The minimum safety factors of the
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second stage are 1.267 and 1.473. They are greater than the specified minimum safety factor in the tailings

safety technical regulations. This paper illustrates that the open—pit blasting vibration has no effect on the

stability of near tailings dam, and the second phase expansion project is feasible.
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Fig.1 Plan of explosion source and vibrometer layout
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Table 1 Blasting vibration results

ool RRBRECR IR RS EM RSN R A R
S it kg BB /m /Hz /(em-s™)
w1 332 91.5 28 1.65
12 332 137.5 20 1.80
w3 332 188.5 22 1.53
B4 332 317.6 18 0.42
e s 332 527.4 18 0.33
g 1 256 91.5 32 1.18
2 256 137.5 20 1.59
w3 256 188.5 20 1.65
B4 256 317.6 19 0.49
e s 256 527.4 16 0.24
gl 224 91.5 34 1.91

3 2 224 137.5 32 1.29
w3 224 188.5 23 0.80
B4 224 317.6 21 0.45
e s 224 527.4 18 0.24
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Table 2 Physical and mechanical parameters
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AT H+ 185 0.25 12.00 12 15
) 40 491 25.0 0.30 55.00 2 40
Fmib 19.9 0.30 3.14 6 24
bt 19.8 0.35 2.08 10 22
Rk TEE L 19.2 0.35 1.39 18 20
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AR
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ﬁm}fif% 223 0.30 34.62 120 25
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Table 3 Depth of phreatic line
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Fig.8 Changes of safety factor of section 1 vs time
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Table 4 Minimum safety factor of stable dam
against sliding
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1 2 3 4 5
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