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OSCILLATIONS OF LONGITUDINALLY
STIFFENED OPEN CYLINDRICAL SHELLS

CONTACTING WITH VISCOELASTIC MEDIUM
UNDER AXIAL COMPRESSION

Abstract

In the paper, a problem on oscillations of visco-elastic medium contacting,
longitudinally stiffened open cylindrical shells under axial compression is in-
vestigated. The influence of the medium on the contact surface of the shell
is determined by Pasternak’s dynamical model. The frequency equations are
constructed, their roots are found.

One of the causes impelling the designers to stiffen thin shells by ribs is the
necessity of control of their reliability under the action of different kinds of loads
that call appearance of contractive stresses. Under working conditions, the stiff-
ened cylindrical shells are in contact with different media. Different reservoirs and
pipelines, construction of special purpose and etc. are reduced to the design model
of water-filled stiffened cylindrical shells. Therefore, elaboration of theory and de-
sign methods for oscillations of cylindrical shells with regard to external influence
and under axial compression, and choice of optimal parameters of reinforcement is
an urgent problem of great practical value. The solutions cited in the references
refer mainly to a mediumless cylindrical shell. Note that oscillations of smooth
isotropic cylindrical shells with a filler have been completely investigated in [1,2]. In
these works the authors have solved problems on oscillations and stability of smooth
isotropic shells with a filler, investigated the influence of different parameters charac-
terizing the filler’s materials on oscillation and stability processes of the considered
constructions.

The oscillations and stability of stiffened cylindrical shells without medium have
been investigated in [3]. In [4] a problem on oscillation of longitudinally stiffened
elastic medium-filled cylindrical shell loaded with axial contractive force has been
considered by the asymptotic method. Accepting the shell structurally-orthotropic,
in the paper [5] the oscillations of liquid-filled cylindrical shells stiffened with longi-
tudinal ribs have been investigated.

In the present paper, we investigate a problem on oscillations of visco-elastic
medium-contacting, open, longitudinally stiffened cylindrical shells under axial com-
pression. Action of the medium on the contact surface of the shell is determined by
Pasternak’s dynamical model. Frequency equations are constructed, their roots are
found.

Consider the sloping shells reinforced with ribs along the generator. Assume that
the ribs are arranged so that the distances between them equal the distances from
the edges of the shells to the nearest ribs. Obviously, the indicated distances equal
L2

k + 1
( k-is the amount of longitudinal ribs, L2 is the length of the arch of the open

shell); therewith the coordinate of the axis of the i-th rib yi =
L2

k + 1
i. According to


