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The effect of heating on hollow shells of linearly variable thickness has been
investigated. Nonlinear dependence of the critical load on the intensity of preheating
for shells of different thickness has been established.

Load-bearing structures in the form of shells are subjected to various force and
temperature fields [1, 2]. Thermal loads lead to additional deformations, which can
significantly change the stiffness of thin shells. Taking into account the effect of
temperature in the study of the stress-strain state and stability of flexible shells allows
to increase the reliability of the description of the deformation of the structure during
its operation [3, 4]. Thin shells of constant thickness under thermal power loads are
more studied [5, 6]. Variable thickness shells are used to increase the overall stiffness
and bearing capacity [7, 8]. For shells of variable thickness, taking into account the
effect of temperature fields in geometrically nonlinear stability problems is an
understudied problem due to the increased complexity of studying such nonlinear
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deformation processes [9, 10]. In this work, the thermal stress state and stability of
shells of variable thickness under the action of uniformly distributed pressure are
considered on the basis of the developed finite element methodology.

The paper deals with flat smooth steel shells with different thicknesses varying
along the meridian, which are rigidly clamped along the contour. The shell is heated
uniformly over the volume, which is accompanied by nonlinear deformation of the
shell and a change in its stress state, which affects its deformation forms and loss of
stability under further force loading. The shell is then loaded with a uniform pressure
at a constant temperature field. The properties of the materials are constant and
temperature-independent, since in the considered problems the heating temperature
was within the permissible limits.

The analysis of the effect of changing the thickness of the shells on the value of
the upper critical load shows that with an increase in the volume of the shell, the value
of its critical load increases during heating and decreases during cooling. It can be
concluded that for almost all heating options for panels of linearly variable thickness,
this increase is linear, and for panels of constant thickness, it is parabolic.

Conclusion.

The nonlinear dependence of the critical load on the preheating intensity for
shells of different thicknesses was found, which is explained by the corresponding
evolution of their deformation and loss of stability. The results of studies that take into
account the additional effect of temperature heating confirm the greater efficiency and
load-bearing capacity of linearly variable thickness panels compared to panels of
constant thickness.
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A mathematical model is proposed to study the influence of the characteristics
of shock-absorbing elements on the stress-strain state of reinforced concrete shells
with cutouts under the influence of a vertical component of a seismic wave.

Currently, the problems of design and construction of building structures are
becoming much more complicated due to the increased anthropogenic load on
buildings and structures, as well as to the increased requirements to the parameters of
strength reliability, the need to reconstruct the operated objects, to assess their
survivability and residual resource [1-3]. However, even in normative documents on
design of reinforced concrete spatial structures there are no examples and practical
recommendations on calculation of most types of shell structures [4-7]. This
necessitates the development of adequate design models that take into account, in
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