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A Study on the Behavior of Cylindrical Shell Structures
Subjected to Axial Compression
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ABSTRACT

A numerical method for evaluating the equilibrium path of cylindrical shell subject to axial
load and eccentrically axial load is presented. The effects of both material and geometric
nonlinearities were also considered in the analysis.

The nonlinear formulation was based on the total Lagrangian description and nonlinear
equtions were solved by the Newton-Raphson method with load increment procedures.
Degenerate shell elements with layered approach were employed for the analysis.

The elasto—plastic deformation can be found in several examples and a large eccentricity of
the axial load reduces the stress level at the time of the local buckling of the pipe
considerably
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"Fig. 2 Geometry of pipe Fig.3 Cylindrical Shell subjected to an Axial Loading
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Thickness : 9.5mm

<~ 5000
E

G 4000

b g

< 3000 —— test
@ 2000 = (a)
® 1000 = b
whd

n 0

0 0.2 0.4 0.6 0.8
Axial Disp. (cm)

Fig.4 Stress-displacement behavior (t=9.5mm)
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