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Abstract

The equation of consolidation of two-phase layer at fractal law of filtration
has been deduced. Solution has been obtained by numerical method, and calcu-
lation has been carried out. Diagrams of thrusts distribution on layer depth for
several sequential time values have been constructed.

Theory of consolidation of water-saturated soils attracts growing attention of
scientists in connection with increasing volume of construction ground and under-
ground works in compound soils. From the standpoint of mechanics of multiphase
systems, it is represented as a problem of unsteady filtration in deformable medium.
Subject to variable porosity and permeability of soil, its multiphasicity and complex
rheology of phase components, this problem at times can not be solved analyti-
cally and in this case to analyze the studied process we use corresponding numerical
methods.

Last investigations allow to judge on fractal character of ground massif structure.
Estimation of influence of ground structure fractality on processes occurring in this
soil, is connected with solution of corresponding problems. In the present time there
are not enough such solutions and they have been obtained only for elementary cases
of cylindrical and spherical symmetry.

Construction of consolidation theory of ground massif of fractal structure is
urgent required. However, it is natural, that the obtained system of equations will
be mathematically more complicated. Therefore, the step-by-step way of accounting
of fractal structure of the studied object is logical.

In the present paper the two-dimensional equation of consolidation of two-phase
entirely water-saturated soil, when it is taken into account the fractality of geometry
of porous space only in Darcy’s law of filtration, has been obtained. For its derivation
we follow the designations accepted in [1].

The filtration law in soil with fractal geometry is accepted according to [2] in the
form:

ux −
n

m
vx = −kx

(
∂

∂x

(
Dα

a+
H
)

(x)− i0

)
;

vz −
n

m
vz = −kz

(
∂

∂z

(
Dβ

0+
H
)

(z)− i0

)
;

(1)

where (
Dα

a+
H
)

(x) =
1

Γ (1− α)
∂

∂x

x∫
a

H (ξ) dξ

(x− ξ)α ,(
Dβ

0+
H
)

(z) =
1

Γ (1− β)
∂

∂z

z∫
0

H (ξ) dξ

(x− ξ)β
,

(2)




