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[ABSTRACT] In order to ensure the stability of the pillar under blasting load, a mining model of the ore body was es-
tablished using a combination of on-site monitoring experiments and numerical simulation analysis, based on ANSYS/LS-
DYNA finite element software. The reliability of the numerical model was determined by comparing the vibration velocity
time history curves of experiments and simulations. Variation laws of the peak stress and action ranges of the stress of the
pillar under blasting loads were studied, as well as the combined effect of the two on the stability of the pillar. The results
indicate that when parallel arrangement holes are used for blasting in underground mines, the pillars are strongly subjected
to horizontal radial vibration. When the distance between the pillar and the explosion source is less than 10 m, the peak
tensile stress of the pillar is 9. 03 MPa, and the superposition of air shock waves can easily lead to the destruction of the pil-
lar. With the decrease of stress range, the stress is mainly concentrated on the top or bottom of the pillar. It is recommen-
ded to keep the pillar in hyperbolic shape and increase the protection of the pillar.
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Fig.1 Planar of mining area
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Fig.2 Layout of measuring points ( Unit: m)
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Tab.1 Blasting vibration velocity at each measuring point
B REIEAE/ (em - s7") SRR S U EL N %0 /s
R > FOEE/m g BE A Jeslllpe e
X Il Y J718 Z Il X J7li X J7li] X J7li
A 8.1 15.03 5. 64 2.67 16. 42 0. 027 0.010
B 11.3 8.34 2.94 1.51 9.89 0.016 0.011
C 18.6 3.16 1.22 0. 63 4. 80 0.010 0.014
D 25.2 0.79 0.28 0.14 1.26 0.039 0.021
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Fig.4 Numerical model
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Tab.2 Material parameters of pillar and ore body

I/ SR/ 3 JiE P 1/
(kg -m™) GPa IR MPa
2 000 15 0.2 80
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Tab.3 Material parameters of explosive

p/ D/ Po/ A/ B/
(kg-m™?) (m-s™") GPa Pa Pa
1 000 3 200 5.4 2x10"  1.8x10"
R, R, w E,/Pa
4.2 0.9 0.15 4.2x10°
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Tab.4 Material parameters of air
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Fig.5 Vibration velocity time history curves in the X direction

1.814e+06

9.031e+06 3.693e+05
SJDSMS:I 1.624e+06 2.527e+05 ]
1.162e+06 _| 1.234e+06 _| 1.361e+05 _|
7.953e+05 _ 9.441e+05 _ 1.949e+04 _
3.027e+05 6.540e+05 -9.712e+04
1.031e+05 3.639e+05 -2.137e+05
-7.236e+05 7.383e+04 -3.303e+05
1.394e+06 2.163e+05 -4.469¢+05
-1.886e+06 -5.064e+05 -5.635e+05
-2.377e+06 -7.9640+05 -6.801e+05
-2.868e+06 _| -1.087e+06 _| -7.967e+05 _|
(@) XJ7 1 () Y5 (©) ZJ5 1A
Ko 15N A=E
Fig.6  Stress contour of Pillar I
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Fig.7 Stress contour of Pillar 11
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Fig. 10  Variation laws of peak stress
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Fig. 12 Multi-factor combined analysis
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