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Abstract. The propagation of waves in porous media has many crucial implications in ap-
plied mechanics, in situations where materials such as industrial foams, spongious bones or
petroleum rocks have to be characterized, for example. The poroelastic models originally devel-
oped by Biot in 1956 [1, 2] include two classical waves (one ”fast” compressional wave and one
shear wave), in addition to a second ”slow” compressional wave. The presence of this second
wave, whose behavior depends highly on the frequency regime, makes the numerical model-
ing tricky. The numerical tool we have developed to approximate the Biot’s models combines
different methods:

• a forth order ADER scheme to handle accurately the wave propagation
• a second order Strang splitting of the system to obtain optimal CFL condition
• an efficient discretization of the fractional derivatives of order 1/2 that appear in the

high frequency model
• an immersed interface method coupled with a local mesh refinement in space and time

to account for heterogeneous media.
Numerous numerical experiments will be presented, including comparisons with exact solu-
tions, propagation through multilayered porous media and multidiffusion problems.
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