DEFORMABLE POROUS MEDIA

The Darcy Flow Model

fluid content: n = cop fluid pressure: p = p(z,t)
co is the combined effect of porosity and compressibility

fluz: q¢; = —k;;0;p Darcy’s law
where k;; is the hydraulic conductivity

Conservation of fluid mass: 1+ 0;q; = F

where F'(z,t) is the fluid source

Diffusion Equation: cop — Oiki;j0jp = F(x,t)

The Navier System
strain: ep; = %(&cul + Oyuy) solid displacement: u = u(zx, 1)
stress: o;j = aijkicr (1) Hooke’s law

where a;;1; is the resistance, the inverse of compliance
Momentum Balance: pi; = 005 + fi, 1 <1 <3

where f(z,t) is the body force

Wave Equation: piu— A+ p)V(V-u) — pAu = f(z,t)



2 DEFORMABLE POROUS MEDIA

The Biot Model

flurd content: n =cop+V -u dilation effect
stress: 0;; = aijki€r (1) — posj Terzaghi’s law
+ p*V - ud;; secondary consolidation

Fully Dynamic Poro-Elasticity System (Biot = Navier + Darcy)

.. a system of mixed hyperbolic-parabolic type

pZ20 0 2 (9 () + (i) + Tn(t) = £0),
20 4 ) + v P g,

where

E(u) =—-A+p)V(V-u) - pAu, Ap(p) = -V - (kVp).

The Quasi-Static System

V(- u(t)) + E(u(t) + Tp(t) = h(t),
co 8git) + Ap(t) + V - &gf) = h(t).



