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This paper investigates the static nonlinear behavior and possible instabilities of cylindrical membranes and
shells experimentally and numerically using the Finite Element Method. A detailed experimental analysis was
carried out involving cylindrical membranes and shells with different initial axial forces, internal pressures and
imperfections. The specimens used in the experiments are considered as an isotropic, homogeneous and hy-
perelastic rubber, which is numerically modeled as a Neo-Hookean, Mooney-Rivlin or Ogden incompressible
material. The structure was analyzed using appropriate membrane or shell finite elements and the resulting
nonlinear equilibrium equations solved using the FE software ABAQUS. A detailed parametric numerical analy-
sis was also carried out to study the influence of the initial traction and geometric parameters on the non-linear
behavior and load carrying capacity of the structure. The influence of different types of local imperfections was
also studied in detail.
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