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Numerical Simulation on Variation Characteristics of Blasting
Vibration Particle Peak Velocity under High In-situ Stress
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Abstract; High in-situ stress is one problem for the deep mine blasting. The attenuation mechanism of blasting
vibration under the coupling action of blasting load and high in-situ stress is the premise of carrying out “advanced
precise blasting technology of deep high energy storage ore and rock combination hole”. Taking the rock mass under
the action of deep single hole blasting as the research object,the mining depth was set as 1000 m,1500 m,2000 m,
2500 m,3000 m and without confining pressure for numerical simulation and regression analysis. The results show
that different in-situ stress environment has no influence on the arrival time and basic trend of the unit velocity peak
in the near deep rock fracture zone for blasting. With the increase of the stress,the inhibition of the explosion shock
wave and the small promotion of the explosion stress wave are shown in the direction of maximum/minimum principal
stress. However, in the direction of the maximum principal stress,in the range {rom near to far,the ground stress has
a strong suppression effect on the blast wave. In the direction of the minimum principal stress,in the far region of the
hole from near to far range variation,the ground stress has a small promoting effect on the explosion stress wave.

Key words: high ground stress; high energy storage mineral rock; particle peak velocity; numerical simula-

tion; regression analysis
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Table 1 Physical and mechanic parameters of rock
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Table 2 Main material parameters of explosives
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Table 3 Five pressurization program parameters
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bl W RSy R R A
F e /(2] e (2) e (3)
oy 32 op 82 Thavg, s2
1 1000 30.29 17.31 24.04
2 1500 41.83 25.00 33.65
3 2000 53.57 32.69 43.27
4 2500 64.90 40.38 52.88
5 3000 76.44 48.07 62.50
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Fig. 1 Simplified mechanical model
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Fig. 2 Measurement point position model
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Fig. 3 1D Point blasting unit speed-time image
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Table 4 PPV fitting curve of measuring points

under the action of blast wave

b a b c R

I-® 36.48638 -64.30240 0.98848  0.92792
I-® 36.51893 -6.90468 0.70579  0.98214
I-® 17.96176 -3.21360 0.63676  0.99548
I-@® 10. 73420 -1.57659 0.39945  0.97365
o-O 91.41714 -11.79149 0.73014  0.95620
n-@ 35.49919 —8.88835 0.66150  0.98077
n-® 17.55349 -3.87348 0.63254  0.99203
I-@ 10. 47435 -1.62790 0.55428  0.99353
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Table 5 PPV fitting curve of explosive stress

wave measuring point

5, a b ¢ R

1-® 7.30641 1.37526 0. 14479 1

I-® 5.54881 1.27041 0.24309  0.99128
I-®@ 4.49944 1.32089 0.28091 0.98789
1-® 3. 81525 1.37546 0.29926  0.98705
I1-® 3.33200 1.41568 0.31014  0.98710
[-© 2.96107 1.43611 0.31788  0.98757
I-® 7.15649 1.38764 0.04438  0.95999
I-® 5.41665 0.63443 0.27030  0.99021
n-@ 4.37633 0. 72226 0.32556  0.98543
I-® 3.70252 0.77276 0.36581 0.92904
n-@ 3.21789 0. 84594 0.36222  0.98553
I-@© 2.84841 0.87644 0.37230  0.98672
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