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Ultimate Load Analysis of Axisymmetric Shells of Revolution
Subjected to External Pressure

by
J.B. Kim* - C.Y. Kim**

Abstract

This paper describes the application of the finite element method to the large deflection elastic-
plastic analysis and ultimate load calculation of axisymmetric shells of revolution with initial
imperfection subjected to external pressure.

The nonlinear equilibrium equations are linearized by the successive incremental method and are
solved by the combination of load increment and iteration scheme with considering plastic

deformation theory.

To get the more realistic effect of large deflection, corrected coordinats and directions of applied
load at every load increment steps are used.

The effects of the plasticity, initial imperfection and the shape of shells on the ultimate load of
clamped circular cap under external pressure are investigated.

Consequently, the following conclusions are obtained;

(1) At same geometric parameter A, each shape of clamped circular caps yield same elastic ultimate
loads in both cases, i.e. with and without initial imperfections, whereas, in the case of
elastic-plastic state the shell becomes thicker, the ultimate loads are getting smaller.

(2) The effects of initial imperfection to ultimate load are most significant in the elastic case and
are more senstive in the clasitc-plastic state with the thinner shells.
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