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Fig. 1. Schematic diagram of porous media: (a) Macro scale; (b) mesoscopic scale; (c¢) micro scale.
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Fig. 2. Equivalent characteristic unit of mesoscopic porous
media: (a) Three-dimensional schematic diagram; (b) two-

dimensional schematic diagram.
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R 1AL BRI S
Table 1. Parameters of unsaturated porous media model.
pp /GPa K /GPa Ky /GPa KM /GPa K? /MPa ps /(kgm®) ptM /(kgm )
14.6 38 16 2.25 0.1 2650 1000
pgz)/(kg}m 3) 1) K /mD m /(Pa-s) 12 /(Pa-s) v1 Xo /m
1 0.15 100 0.001 0.00001 0.95 0.25
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Fig. 3. Comparison of wave propagation velocity and atten-

uation in porous media between different models.
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Abstract

When elastic waves propagate in an unsaturated porous medium, the macro Biot flow, micro squirt flow,

and meso flow will occur. The unsaturated porous medium is equivalent to the inclusion of gas phase porous

fluid embedded in the background medium containing liquid phase porous fluid. Based on the unsaturated dual

porous medium model, the micro squirt flow is introduced, and the wave propagation equation of unsaturated

porous medium including macro, micro and mesoscopic scale wave introduced flow is established. The numerical

analysis indicates that the model in this paper can better predict the wave velocity dispersion and attenuation

in a wider frequency band.
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