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Abstract; Blasting seismic effect in overlying stratum is influenced by the boundary condition of underground
goaf. By theoretical analysis and numerical simulation,the propagation mechanism of blasting seismic wave and spa-
tial distribution of vibration velocity field were investigated under different boundary conditions. A criterion for influ-
ential partitions of blasting vibration was proposed according to the basic theories of propagation and attenuation of
blasting vibration field. Results proved that the propagation path of blasting seismic waves was influenced by the free
surface of underground goaf, and the blasting seismic effect was significant declined by the wave-path inflection
point. The number of inflection points was a key factor for partitions of surrounding rock mass. The existence of
ground surface had free surface effect on the overlying goaf stratum,which resulted in a magnification of blasting seis-
mic effect on overlying rock mass. Considering the interaction between free surface of goaf and ground surface on
wave propagation , the overlying stratum can be divided into two zones:Zone | is a magnified blasting vibration field
and Zone [l is a weak-attenuated blasting vibration field. The proposed criterion has a guiding significance for blas-
ting hazard control and blasting design optimization.
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Fig. 1 Propagation of blasting seismic waves in

surrounding rock of underground stope void
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(a) Influential partition of

surrounding rock of stope void
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Fig. 2 Influential partition mechanism based on blast
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Fig. 3 Numerical simulation model
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Table 1 Parameters of rock mass in numerical simulation
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Fig. 5 Vibration amplitudes at 1#,2# and 4# monitoring points
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Fig. 6 Influence of wave-path bend point on the vibration velocity field
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Fig. 9 Influence of interaction between free face of stope

void and ground surface on the vibration velocity field
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Table 2 Vibration frequency under the interaction

between free face of stope void and ground surface
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Table 3 Influential partition criterion based on blasting vibration velocity field in overlying stratum of stope void
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