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Introduction Results
Poroelasticity equations describe the interaction between . FormulationA: ¢, = 1078, XA =9 x 10”, u = 9 x 10°
fluid flpw and solids defo_rma_tion with_in a porous medium. a=06k=1x10""
Modeling of poroelasticity Is coupling between elastic
deformation of porous materials and Darcy’s law. We have Suatt=08sec =~ On=023tt=08sec  Opatt=08sec
the following quasi-static poroelastic equations for m— l ' I I

modeling with unknown variables displacement and
pressure|1].
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The equations are Independently transformed into two
different  formulations:  stress-displacement-pressure
formulation and increment of fluid content-rotation .
variables-pressure gradients formulation. The main Ijj
advantage of using different formulations Is to enforce s
different boundary conditions and hence gives us greater Figure 1: Simulation results of formulation A
flexibility to handle real life applications. For each case,

different admissible boundary conditions are provided . Formulation B: ¢, = 1072, A =4 x 10”, u = 9 x 10”

knowing 1ts well-posedness [2] associated with the o0—=05F—4x 102

boundary conditions. Because of non-standard ’

formulation, equation-based modeling Is used for M att=0.5 sec watt=05sec pxatt=0.5sec
simulation. 3 ”

Computational Methods
Formulation A: Unknown Variables o — u — p
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1 Figure 2: Simulation results of formulation B
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Conclusions

Q cop + aV.u| — kVp = h = Two different formulations of poroelastic equations
ot have been devised and simulated.
IC& BC:up =us=p=0 = |t allows us to model problems based on the
Formulation B: Unknown Variables 877 —w — Vp boundary data available.
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where 1) = Cop + aV - u 2 = )\_|_gu / P Y
1/ O0u ou VWV I
w=1(V x u) w = 3(5% — §22) (2D) Appendix: Notation
e = fak s = cop 4 2k n : Increment of fluid content (m*/N.s)

A2 o At A, v : Lame constants (N/m?)
I[C&BC:n=w=0 ¢, : Constrained specific storage (m?/N)
Simulation features: k iM.ObﬂﬂfY.(mlL/N-S.)

» COMSOL 4.3 coefficient form PDE used a : Biot-willis coeflicient (—)
= Domain: Circle with radius 1 with time=[0,1] o :Stress (N/m*), u :Dzlspla,cement (m)
= Units: SI units p : Pore pressure (IN/m*)
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