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Abstract

The initial waves that are felled from earthquakes longitudinal waves that
mostly appear bass sound or continuous collision .since the bed of most residen-
tial areas is of soil and soil is a porous media, witch has been saturated with air
or water, therefore study of earthquake effect on porous medias saturated with
liquid and gas is very important .according to Frankel-Biots theory, in porous
medias saturated with liquid and gas two types of longitudinal waves are prop-
agated. Second type of wave, basically by deformation of solid part of porous
media which is called matrix is known and introduced by Nikolaevskiy. In this
paper a mathematical model for propagation of these waves have been introduced
so that Frankel-Biots theory can be described and those earthquakes that happen
along with sound are oriented. We can characterize the velocity and damping
coefficient of those waves that create the sound of earthquakes.

1. Introduction
According to Frankel-Biots theory, in porous medias saturated with liquid, two

types of longitudinal waves are induced [1] first kind wave has more speed and less
damping. Second type wave has less velocity but its damping is very high. But for
porous perimeters filled with gas, situation can be changed. Nikolaevskiy showed
that ,second type waves can be recognized basically by change of shape in solid part
of porous perimeter which is called matrix[1].in porous perimeters, filled with fluid,
changing shape of matrix can be happen if fluid be able to flow between porous
medias. Darsies resistance causes more damping therefore this wave can induce only
in a limited interval. With attention to the mater that in porous perimeters filled
with gas, gas can be compressed so matrix can change the shape without flowing of
gas in porous media, therefore second type waves can have less damping.

2. Mathematical model
In this paper our objective is to present a mathematical model for induction of

longitudinal waves, so that, Frankel-Biots theory can be explained. To present this
mathematical model, we shall see that there are four basic factors in induction of
waves, first continuity of porous perimeter, second is motion of solid perimeter, third
is motion of fluid perimeter. In this problem there are four basic unknown, velocity
of solid movement, solid body stress and pressure due to fluid inside porous body,
therefore if we write the equation of basic factors, we shall have three equations
and four unknown, for forth equation, we have used rheology equation of solid body
which makes porous media. Continuity equation of solid perimeter [3]:
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In which, σf is Terzaghi effective strain, β1 is compressibility coefficient of solid
body, m0 is initial porosity coefficient, m is porosity coefficient, p is fluid pressure
inside porous media, v1 is velocity of solid body.




