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ON CYLINDRICAL ELASTIC-PLASTIC SHELLS WITH MODERATELY 
LARGE ROTATIONS 

A. S Ł A W I A N O W S K A (WARSZAWA)

An application of a moderate rotations theory (MRT) to cylindrical elastic-plastic shells 
is presented. Geometrical and kinematical relations for cylindrical shells with arbitrary cross
section are derived. Following the generał procedure formulated in (4] we derive also equilibrium 
equations for cylindrical shells. Some special cases of loading and cross-section shapes of shells 
are discussed in more details. Orthotropic elastic-plastic constitutive relations are assumed and 
expressed in terms of a cylindrical reference frame. In a forthcoming paper we are going to apply 
these results as a basis for numerical solving of geometrically nonlinear problems for cylindrical 
shells. 

1. lNTRODUCTION

The aim of this paper is a geometrically nonlinear analysis of elastic-plastic 
cylindrical shells subject to quasi-static loads. Our approach is ba.sed on the 
refined theory of shells with moderate rotations, presented in [4]. 

What concerns the constitutive relations, an orthotropic elastic-plastic ma
teriał with kinematical hardening is assumed. We attempt to get rid of any 
infinitesimal assumptions as far as possible. Thus, the shells need not be thin. 
Geometrical nonlinearity is also admitted, therefore, one uses the Lagrangian 
description and finite deformation mea.sure, i.e., the full Green tensor, involving 
terms quadratic in the displacement vector gradient. Later on, some approxima
tion is assumed, namely, one of small strains but moderate rotations of materiał 
elements. This assumption cancels a part of the Green tensor, nevertheless there 
are terms quadratic in derivatives which survive and give rise to kinematical non
linearity. A dimensional reduction to two independent variables is performed, and 
then, on the basis of an appropriate variational procedure, a generał nonlinear 
rate theory of shells is derived. 

In the recent literature on geometrically nonlinear shells, new papers appear 
which are more and more generał and mathematically advanced, cf., e.g. [5, 
8]. The approach to nonlinear shells presented in [8] contains two theoretical 

schemes: degenerate solid theory (DS) and stress resultant based theory (SRB). 














































