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Seepage Pressure in Porous Media Contained
Air Bubbles in its Pores

By
Reisaku INOUE

Abstract

The motion of the seepage flow through the porous media which contains air bubbles in its
pores is more complicated than that which does not contain air bubbles, because of the compres-
sibility of air. This report describes the seepage pressure of one dimensional nonsteady confined
flow through the porous media which contains air bubbles in its pores. The equation of the
seepage pressure of this case is expressed by nonlinear functions, because the effective porosity
and the coefficient of permeability of porous media are the function of pressures. The equations
were linearized on the proper assumptions, and they were solved for two kinds of boundary con-
ditions at the downstream end, when sinusoidal forced pressure acted at the upstream end, as
shown in equations (12) and (14).

The experiments were carried out using sandgrains as porous media, specially improved per-

meameter and sinusoidal air pressure exciter. The seepage pressures were measured easily by a

number of water pressure transducers with semi-conductor strain gages without an amplifier.

The solutions of the equations have been justified by the experimental results.
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Fig. 2 Relationship between Permeability
and Effective Porosity
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Fig. 4 Relationship between Pressure and
Permeability by Eq. (3) (1=40%)
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——; CALCULATED VALUES o; MEASURED VALUES

Fig. 19 An Example of Damping Ratio and Phase Difference of Seepage Pressure
for f and x (Specimen I, 1=44%, 2a0=2.78%, Xa0=6.32%, I=50cm,
op/ot=0 at x=10)
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Fig, 20 An Example of Damping Ratio and Phase Difference of Seepage Pressure
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Fig. 21 An Example of Damping Ratio and
Phase Difference of Seepage Pres-
sure for Ao (Specimen I, 1=45%,
!1=50cm, x=30cm, 0p/3t=0 at x=1)
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Fig. 22 An Example of Damping Ratio and
Phase Difference of Seepage Pres-
sure for 1 (Specimen I, 2a0=2. 78%,
[=50cm, x=30cm, 0p/ot=0 at x=1[)
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Fig. 25 Distributions of Seepage Pressure in Nonsteady State (Specimen II,
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