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Study on Influence of Complex Filling Body on
Blasting Seismic Wave Propagation Characteristics
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Abstract; In order to study the influence of a complex filling body on the propagation characteristics of blasting
seismic waves , blasting vibration data have been recorded on the monitoring points placed in the stopes on both sides
of a filling body at —370 m level in Jiguanzui mining area of Hubei Sanxin Gold and Copper Mine. The signal analy-
sis method , Hilbert-Huang transform( HHT) is used to analyze the changes of blasting seismic waves before and after
propagating through the filling body from the perspective of marginal spectrum and transient energy spectrum. Fur-
thermore , ANSYS/LS-DYNA numerical simulation is used to study the changes of maximum principal stress in the
rock mass before and after the blasting seismic waves propagate through the filling body. The results show that the
dominant frequency range of the blast vibrations before and after passing through the filling body are 60 ~80 Hz and
50 ~ 60 Hz,respectively. This indicates that the filling body has an effect of filtering high frequency contents. The en-
ergy accumulated in the frequency band 60 ~ 80 Hz after propagating through the filling body has attenuated to about
1/7 of that before propagating through the filling body. In addition, the energy distribution becomes more diffuse. Mo-
reover, the maximum instantaneous energy of the seismic waves before propagating through the filling body is about
27 times that after propagating through the filling body. Although the blasting seismic waves reduce the maximum ef-
fective stress in the rock mass by about 14% , the stopes on both sides of the filling body still can generally keep sta-
ble.
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Fig. 2 Schematic diagram of vibration measurement plan
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1.237 61.747 0.923 58.835 0.842 54.105 33 6.0
5.810 67.400 5.770 69.700 4.640 68.300 17 5.5
1.060 46.300 1.420 54.400 0.330 43.800 45 5.5
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Fig. 3 Blasting vibration waveforms
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Table 2 Explosive parameters
p/(g+ cm -3 ) D/e¢cm  Pc —j/Mbar A/Mbar B/Mbar R, R, w E/Mbar Vo
1.5 0.36 0.034 2.144 0.182E -2 4.2 0.9 0.15 4.192E -2 0
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Table 3 Mechanical parameters of the ore body

Jit i &/ GPa
0.03

p/(g - em™) E/GPa v  ET/GPa
3 17.1  0.26 0
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Table 4 Mechanical parameters of the filling body

i B [/ GPa
0. 005

p/(g+-em™) E/GPa v ET/GPa
2 0.8 0.18 0
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Fig. 8 Numerical model and meshing diagram
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