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ABOUT ONE BOUNDARY VALUE PROBLEM FOR NON-SHALLOW
CYLINDRICAL SHELLS

Gulua B.

Iv. Javakhishvili Tbilisi State University

We shall consider the non-shallow cylindrical shells for I.N. Vekua’s N = 0 approx-
imation [1], [2].

The system of equilibrium equations of the two-dimensional non-shallow cylindrical
shells may be written in the following form [3]
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where θ = ∂1u1 + ∂2u2, ε = h
R

is a small parameter,h-the semithickness of the shell,
R-the radius of the middle sirface of the cylinder, Φi(i = 1, 2, 3)- the components
of external force, ui(i = 1, 2, 3)- the components of the displacement vector, λ and
µ-Lame’s constants, x1 and x2-isometric coordinates on the cylindrical surface.

Let us try to construct the solutions of the form [4]
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The formal substitution of (2) into (1) shows that the series (2) may satisfy equa-
tions (1) if the following equations are fulfilled
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(k = 0, 1, 2, ...;
k
u α =

k
u 3 = 0, if k < 0; α = 1, 2).

For each fixed k equations (3) coincide with equations of plane theory of elastisity
and Poisson.

Let us consider the case, when the middle surface of the body after developing on
the plane, is the circle with radius R and let Φi are equal to Pi, where Pi = const.

Boundary conditions have the following form

k
u r + i

k
u θ = i

k
u +
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ds
= 0, r = R,

k
u 3 = 0, r = R.

For k = 0 approximation this problem is a well known case of the plane theory of
elasticity [5] for which we have
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For k = 1 approximation we have
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The general solutions of these equations have the following forms:
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If the functions
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and are subtituted in the boundary conditions we have
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The general solutions of these equations have the following forms





2µ
(2)
u + = æ

2
ϕ(z)− z

2
ϕ ′(z)−

2

ψ(z)− A1zz̄ − A2z
2 − A3z̄z

3 − A4z
2z̄2 − A5zz̄3 − A6z

4,

2µ
(2)
u 3 =

2

f(z) +
2

f(z)−B1zz̄ −B2(z̄z
3 + zz̄3)−B3z

2z̄2,



40 Gulua B.

where
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For the components of the displacements we obtain
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