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Fluid mechanism models and their velocity dispersions in

porous media
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Abstract Pores or cracks in a fluid saturated porous medium are subject to close or open
when acoustic waves or elastic waves propagate through it.The resulted relative fluid
movement gives rise to the changes of macroscopic physical properties of the porous medium
in velocity,energy dissipation,and amplitude attenuation.Based on two phase medium
theory,people have already proposed several rock physical mechanism models such as
Gassmann s equation,Biot s theory,squirt or local flow mechanism,BISQ model,and patchy
saturation model.These models define the dynamic coupling mechanism,coupling degree and
coupling results in different fluid flow mechanism for the elastic wave propagation in the
porous medium.Many of the rock physical mechanism models try to simulate and explain the
cause of velocity dissipation and amplitude attenuation in rocks.The effects of the dissipation
and attenuation can be estimated roughly according to the high frequency limit,low frequency
limit,and characteristic frequency (relaxation frequency) defined by these mechanism
models.Along with thorough research and development of seismic rock physics,the
understanding to the relations between elastic wave velocity dissipation and amplitude
attenuation with the rock physical property as well as the inherent condition will certainly
deepen unceasingly.
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