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Abstract

In order to study the mechanism of acoustic landmine detection, the propagation characteristics of acoustically
coupled seismic waves in shallow soil are investigated. Based on the porosity and compressibility of shallow soil, the
influences of parameters including soil porosity and water saturation on the propagation properties of seismic wave
are discussed with the model of seismic waves in unsaturated three-phase porous medium. The calculation results
show that under the given parameters, the propagation velocity and attenuation coefficient of seismic wave increase
with the increase of acoustic frequency. The propagation velocities of longitudinal waves and those of transverse waves
respectively decrease and increase with the increase of soil porosity. In addition, the propagation characteristics of
acoustically coupled seismic waves become complicated with the increase of water saturation. The feasibility of the
analysis method is discussed by comparing the calculation results with the experimental data published previously. As
a result, a theoretical foundation is provided for the acoustic-to-seismic coupling mechanism and its application in the

study of acoustic resonance landmine detection.

Keywords: acoustic-to-seismic coupling, seismic wave, porosity, acoustic mine detection
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