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Biot’s theory of quasi-static poroelasticity, as initially developed in his 1941 paper “General
Theory of Three-Dimensional Consolidation” (J. Appl. Phys., 1941), is universally accepted as
being the correct theory for the small-strain elastic behavior of fluid-saturated porous media.
Numerous subsequent researchers have developed theories of linearized poroelasticity, but the
results all lead essentially to the same governing equations, aside from differences in notation. In
two papers published in 1956, “Theory of Propagation of Elastic Waves in a Fluid-Saturated
Porous Solid. I. Low-Frequency Range”, and “Theory of Propagation of Elastic Waves in a Fluid-
Saturated Porous Solid. Il. Higher Frequency Range” (J. Acoust. Soc. Am., 1956), Biot developed a
theory of dynamic poroelasticity, intended to govern wave propagation in porous media. By
some measures, Part | of this pair of papers is among the ten most highly-cited papers in
mechanics, and this theory is widely assumed to provide the governing equations for wave
propagation in rocks, soils, concrete, biological media, and other porous media. Although Biot’s
development of the dynamic theory started with the equations of his 1941 quasi-static theory, it
required the introduction of several assumptions and new parameters. Consequently, it cannot
necessarily be said to be the “obvious” or “inevitable” theory of dynamic poroelasticity. In this
talk, I will give a critical review of the applicability of Biot’s dynamic theory of poroelasticity to
real porous media.
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