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CHARACTERISTIC OF RAYLEIGH WAVES IN TRANSVERSELY
ISOTROPIC FLUID-SATURATED POROUS MEDIA "

Liu Kaixin®  Liu Ying™?
“( Department of Mechanics anmd Enginesring Science, Peling University, Beifmg 100871, Fina)

T(IJf:m:r-hné::d. af Mechanics Engineering, Shondong Dniversity of Technology, Fibo 255000, Chine)

Abstract Fluid phase in the porous media has great influence on the propagation characteristic of Rayleigh
wanves.  Though many researches have been carried out on the propagation of Rayleigh wases in the fluid
saturated porous media, the emphasis is mainly focused on the isotropic solid skeleton and the non-viscons
fluid. The dffects of fluid viscosity on the propagation characteristic of Rayleigh waves are seldom calculated or
discussed. However, clarification of the characteristic of Rayleigh wanes in the anisotropic viscous-fluid saturated
porous media have significant meaning in many practical fields such as il extraction enginesring, protection
and control of pollution in geophysics and hydrology.

In this paper, the propagation characteristic of Raylagh waves in fransversely isotropic viscous-fluid sat-
urated porous media is studied based on Biot's theory under the assumption that the symmetry axes of the
transversely isotropic shdeton and dinamic permeability are parallel to the wertical ads of the borehole. With
consideration of the dissipation due to the fluid viscesity and the compressibility of the solid grains, the three
dimensional complex characteristic equation of Rayleigh waves in the transversely isotropic fluid saturated
porous media for the real frequency domain is derived by introducing the dynamic permeability, and the e
isting conditions are also given. The Rayleigh wave spexds and particle traces in different sagittal planes are
caleulatex]. The dffects of the porosity and the fAuid viscosity on the propagation of Rayleigh waves are numer-
ically simlatedd. The analytical results show that when the fluid viscosity is taken into account, the Rayleigh
wanve sperd is frequency dependence, which is different from the situation when the solid skeleton is isofropic or
the fluid viscosity is amitted. The Rayleigh wave speed is not only decided by the selocity of fast and transverse

wanes in the solid skeleton, but also affected by the wlocity of the slow waves.

Key words Rayldgh wave, viscous dispersion, transversely isotropic, fluid-saturated porous media
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