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THREE-DIMENSIONAL STRESS WAVE PROPAGATION IN
FLUID-SATURATED POROUS MEDIA "
Liu Kaixin  Liu Ying
( Department of Mechanics and Engineering Science, Pebing Universify, Beifing 100871, Cfina)
Abstract A threeedimensional two-phase modd for analysis of the fluid-saturated porous media, which

more accords with the inner action of the media, is proposed. In this modd, the solid phase and the fluid
phase are separated into two really independent phases and connecter] on the interface.  This maodel is in
good agrecment with the interaction between the solid phase and the fluid phase in the natural fluid-saturated
porous media. Using Galerkin weighted residual method and considering fluid-solid coupling on the interfaoe,
the model is diseretized into solid elements, fluid elements and fluid-solid coupling elements. By adopting divect-
coupling technigque, a three-dimensional fluid-solid mixture explicit dynamic finite element scheme is developexd.
Moreover, stress wave propagation in the fluid-saturated porous media is numerically sivmlated by using the
scheme. The comparison of the wase spesds, that have been obtained by our modd and the Biot’s theory, as
well a8 the wave speeds in pure solids and fluids, are made. And, the efficts of the porosity and the shapes of
pores on the propagation characteristic of main wases are analyzed in detail. The research results show that
the wlocities obtained by our model are more reasonable. The faster wlocities given by Biot’s theory further
indicate that owing to the homogenization treatment in the generally used theories, the object investigated is
a fussy substitutive model, which can not fully reflect the characteristic of stress wanve propagation in the frue

medlia.

Key words  fluid-saturated porous media, two-phase model, fluid-solid interaction, explicit dynamic finite

clement method, stress wave
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