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Model of seismic wave field excited by axially distributed explosive

XU Qian, WANG Zhongqi
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The amplitude-frequency characters of the seismic wave excited by the explosive source directly affect the seismic
exploration accuracy. In order to reveal the characteristic law of the amplitude and frequency of the seismic wave field excited
by an axially distributed explosive, the study on the calculation method of the seismic wave field of the axially distributed
explosive was proposed. Based on the spherical cavity source model, the calculation method of the seismic wave field excited
by the axially distributed explosive source was obtained by using the superposition method, and the seismic wave field model
excited by the axially distributed charge was established. This model can describe the characteristics of the seismic wave field
of distributed explosive sources in seismic exploration. Comparison with numerical simulation shows that the error between the
theoretical model and the numerical model is within 5% in the radial direction, and the error between the theoretical model and
the numerical model is within 3.4% in the axial direction. Compared with the field experiment results, the theoretical model
seismic wave vibration velocity error is within 10% when the blast center distance is greater than 14 m. The calculation
accuracy increases with the increase of the distance, and the error is less than 6% when the distance is greater than 24 m. When
the blast center distance is the same, the vibration speed in the axial direction is greater than the vibration speed in the radial
direction. The difference between the two decreases with the increase of the blast center distance. When the blast center
distance is 9.8 times the total length of the charge, the axial direction is the vibration speed difference in the radial direction is
within 5%, and the frequency of the seismic wave is higher. The research shows that the model can accurately describe the
amplitude-frequency character of the seismic wave excited by the axially-distributed explosive.

Keywords: seismic wave; seismic exploration; explosive source; axially distributed explosive
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Fig. 1 Explosive zoning of an axially distributed charge in geotechnical media
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Table 1 Excitation scheme of axially distributed explosives

ES Gk fo: BAERE/Ag AERR/mm S kg SR A/ ity

3 kgx2 2 3 400 6 0.3 HEmT
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Table 2 Parameters of soil
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Fig. 3 Maximum vibration velocity at different locations of axial distributed excitation:
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Fig. 5 Peak particle vibration velocities of seismic waves with different excitation schemes
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Fig. 6 Seismic wave field of spherical explosive and axially-distributed explosive
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Fig. 8 Comparison of frequency of spherical charge and axially distributed charge
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