
Hydromechanics: flow, free expansion

This test uses a constant fluid influx with free expansion of the solid.
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Assuming a linear elastic behaviour of the solid and the applicability of the ideal gas law the following
relation can be obtained
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With ψ = αB − φ+ αBφ (25)
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The strain solution can be obtained by integrating the equation

KS (e)
′
S = αB (pFR)
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e = 3εxx = 3εyy = 3εzz (33)

Given the following parameters

Γ = 1 m2

R = 287.058 J/(kgK)

E = 10 000 MPa

pFR0 = 0.1 MPa

φ = 0.3

KSR =
KS

1 − αB

Ω = 1 m3

T = 293.15 K

ν = 0.3

mn = 10−4 kg/(m2s)

αB = 0.6

KS =
E

3(1 − 2ν)

we get the following pressure and strain solution for a time of 10 000 s. The simulation result is
reasonable close to the analytical solution with the maximum relative error being about 10−7 in both
instances.




