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Abstract

In the paper we determine statically admissible field of generalized stresses,
kinematically possible field of velocities of flexure and obtain exact solution of
a problem on load carrying capability of short circular cylindrycal shells.

Consider very short cylindrical shell with simply supported ends and being under
action of intrinsic uniform pressure q. Let P be a radius, H be a thickness, L be a
length of the shell. If we denote by M and H the axial bending moment, then, as
it is known, in cylindrical coordinates system r, ϕ, x, where x is directed along the
shell axis, the equilibrium equation will have the form:
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Accept the following nondimensional quantities
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Then together with (1) we have
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Let’s define limiting value of q, for which the shell transits in plastic state. For
mentioned type of load and the boundary axial bending moment will have the value
(dilatation of externals), and peripheral effort will be positive. Thus, if we assume
the yield condition of hexagon form, then we can assume, that the shell will be in
plastic mode FA (table 1), for which
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Table 1
Yield condition in case when k = 1; µ = 1

Plasticmode Nonlinear yield condition Piecewise-linear yield condition
n m n m

A n0 0 n0 0
AB n1 ≤ n ≤ n0 2(1− n2 + 6s0) n1 ≤ n ≤ n0 −α(n − n0)
B n1 m0 n1 m0

BC −n1 ≤ n ≤ n1 m0 −n1 ≤ n ≤ n1 m0

C -n1 m0 -n1 m0

CD −n0 ≤ n ≤ −n1 2(1− n2 + 6s0) −n0 ≤ n ≤ −n1 α(n + n0)
D -n0 0 -n0 0
DE −n1 ≤ n ≤ n1 −2(1− n2 + 6s0) −n1 ≤ n ≤ n1 −α(n + n0)
E -n1 -m0 -n1 -m0

EF −n ≤ n ≤ n1 -m0 −n1 ≤ n ≤ n1 -m0

F n1 -m0 n1 -m0

FA n1 ≤ n ≤ n0 −2(1− n2 + 6s0) n1 ≤ n ≤ n0 α(n− n0)




