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Geometrical compatibility

for partial mass densities in homogeneous microstructure

&g rF == rFR(ZHH(z,t)dV, ° n(xt)r R(x1),
REV (X)

n(x,t) = LoH (z,t)dV,, V :=volume REV L homogeneity
REV (x)

where H (z,t) is the characteristic function for the fluid component. Then
rF=nrfR P =rf@+re)? rFR:rOFR(lheR)_1
n 1+eR o rey
n 1+e’ ' ° _/‘Oﬁ’
r3=@0-n)rR, r3=r3@1+e)t, rSR:r(;SR(1+eR)_1

1-n _1+eR
1-n, 1+e

Linearity (small deformations) yields R, N-Ng R N- Ng (B
geometrical compatibility conditions: 1- ng g :




Changes of porosity

Constitutive relations:
- macro

p°>- pg =-(/°+2nP)e- Qe+ N(n-ny),

p" - py =-Qe- rgke- N(n-ng), (2)

equilibrium: Dp=(p°- p§)+(p" - p§) =
=-(/°+2m +Q)e- (rok+Q)e

- micro
3 pR - pfR=-K;eR, pF- pgt =- KR,
equilibium: Dp=ny(p ™ - pg )+ (@L- ng)(pT - pg-).
It follows
F

B - rak+0-nK
Mo - gerge-ef d= VN g l0 Q- MoK

Ny No(Kg- Ky) No(Ks- Ky)

Ky = (- ng)Ks+ngK ¢, K:=/%+2nP +rgk+2Q. .



Gedankenexperiments
for homogeneous microstructures
R,eR,p- po.pr - Y} =T }
Equations: 2 geom., 2 equilib., 4 constit. = 8.

Unknown: {e,z,n,e

General equilibrium conditions:
Dp =(p®- pg)+(p" - pg) =
= (- no)(P™ - pg )+ (P - po).
Unjacketed test:
pr - Pt =Dp,
Jacketed drained
Pt - p? =0,
and undrained tests:

z=0, 1.e. e=e.



Solutions of field equations and geometrical compatibility
jacketed undrained
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Full set of equations for K, C, M, N:
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Material parameters K, C, M in the zeroth Material parameters K, C, M in the first
approximation (Gassmann) approximation (Gassmann)

Comparison with the full solution (green)
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