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SHELL UNDER THE ACTION OF TIME

DECREASING LOAD

Abstract

In the paper, within the bounds of the linear problem, dynamic critical load
is investigated under the action of suddenly applied axial load to thin-shelled
elastic systems. Formulae for determining critical load and critical value of
critical stresses corresponding to the found critical time under the action of
dynamically applied external load are found.

Under sudden application of loads calling contractive forces exceeding static crit-
ical values to thin-shelled elastic systems, there may appear motions characterized
by monotone increase of deflections. Thereby, as it was first shown in the paper
[1], the observed forms of stability loss not always may coincide with the forms that
correspond to minimal static critical loads. Therefore, while solving the considered
problems, there arises necessity to accept definite criterium of dynamic loss of stabil-
ity. Usually, such criteria are formulated for imperfect system with initial deviations.
The wide-used methods for determining dynamic critical load ignoring the external
medium’s influence were considered in the papers [2,3] in detail, where the solutions
of a number of such type problems were reduced.

In the present paper within linear problem, as a dynamical stability loss criterium
we accept analytic condition on possibility of intensive development of deflections
under the action of suddenly applied axial load. Let’s consider a filled closed cylin-
drical shell strengthned by a cross system of ribs, simply supported along ends under
the action of axial contractive forces that in subcritical state reduce to homogeneous
stress state characterized by contractive stress σx =

=
P

2πRh+ kFc
, where P is axial force; h and R are thickness and radius of the

shell, respectively; k is the amount of longitudinal ribs; Fc is area of cross section
of longitudinal bar. It is assumed that wave character of force propagation may be
ignored.

The formulae were found for determining critical time and the value of critical
stresses that correspond to the found critical time under the action of dynamically
applied external axial force.

Potential and kinetic energy for the considered cylindrical shell strengthened by
a regular cross system of ribs are determined by the formulae [5]:

Π =3 +A+K . (1)
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