
International Conference of Young Mathematicians
The Institute of Mathematics of the National Academy of Sciences of Ukraine

June 4�6, 2025, Kyiv, Ukraine

The axisymmetrical poroelasticity problem for a
radially multilayered hollow semi-infinite cylinder

Z. Yu. Zhuravlova
1

1Odessa I.I. Mechnikov national university, Odessa, Ukraine

z.zhuravlova@onu.edu.ua

The multilayered hollow semi-in�nite poroelastic cylinder (a0 < r < aN , 0 < z < ∞,−π <
φ < π) is considered within the framework of Biot's model [1]. It consists of N radial layers
al < r < al+1, l = 0, N − 1. The ideal contact conditions are ful�lled between the layers

ul(al, z) = ul+1(al, z), wl(al, z) = wl+1(al, z), pl(al, z) = pl+1(al, z),

σl
r(al, z) = σl+1

r (al, z), τ lrz(al, z) = τ l+1
rz (al, z), kl

∂pl
∂r
(al, z) = kl+1

∂pl+1

∂r
(al, z),

l = 0, N − 1

(1)
where ul(r, z), wl(r, z), pl(r, z), σ

l
r(r, z), τ

l
rz(r, z) are displacements, pore pressure, normal and

tangential stress of l-th layer correspondingly, kl is permeability coe�cient.
The inner cylindrical surface r = a0 is �xed and permeable

u0(a0, z) = 0, w0(a0, z) = 0, p0(a0, z) = 0, (2)

The outer cylindrical surface r = aN is loaded by mechanical and �uid pressure loads

σN−1
r (aN , z) = −L(z), τN−1

rz (aN , z) = T (z), pN−1(aN , z) = P (z), (3)

where L(z), T (z), P (z) are known functions.
The edge z = 0 is in ideal contact and impermeable conditions [2]

w(r, 0) = 0, τrz(r, 0) = 0,
∂p

∂z
(r, 0) = 0. (4)

The displacements, stress and pore pressure that satisfy conditions (1)�(4), equilibrium and
storage equations [2] should be found.

The original problem is reduced to the one-dimensional boundary value problem with the
help of semi-in�nite sin-, cos- Fourier transforms applied regarding variable z. The derived
problem is formulated as vector boundary value problem, and its solution is constructed with
the help of matrix di�erential calculation apparatus [3] and recurrent correspondence [3]. The
analytical expressions for displacements, stress and pore pressure are found for each layer. The
numerical study was conducted for two- and three-layered cylinders with di�erent external
loadings.
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