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Components and evolution laws of seismic waves induced by vertical-hole
blasting
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Abstract: To make clear the wave components in the blast vibration and their influences is of great significance to
the control of the blast vibration. Aided by the approach of the polarization analysis in seismology, the components
and evolution laws of seismic waves induced by the vertical-hole blasting were investigated based on single-hole
blasting experiments. The concept of the partition of the wave influence area was put forward, and the dominant
wave type at different areas was investigated. Results indicate that the proportion of different wave components is
not a constant, that the dominant wave type changes with the evolution of wave components and that the dominant
vibration direction closely correlates to the wave components. For the vertical-hole blasting, the P-wave is a
significant component both in the near and far fields and mainly contributes to the horizontal vibration. The
S-wave only dominates the vibration within » = 2.3h(r is the distance to the blast-hole axis and 4 is the buried
depth of the explosive), and its effect in the far field can be negligible. The R-wave grows gradually with
increasing » and develops to be identifiable at » = 54. While r exceeds (43 - 45)4, the R-wave dominates the
vertical vibration. The evolution of seismic waves induced by blasting has its own characteristics and the common
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sense in the earthquake is not always applicable to the blast vibration.
Key words: blasting vibration; vertical-hole blasting; blast-induced seismic waves; components; evolution laws
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Fig.1 Wave propagation in the vertical-hole blasting
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Fig.3 Illustration of the polarization direction and phase
differences for up-going waves
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Fig.4 Illustration of the identification of wave components
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Fig.5 Flow chart of the discrimination of wave components
induced by blasting
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Fig.10 Components interpretation of blast-induced seismic waves at typical observation points
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