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Ultimate Strength Analysis of Stiffened Shell Structures
Considering Effects of Residual Stresses
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Abstract

Choi et al.” presented the total Lagrangian formulation based upon the degenerated shell element. Geometrically
correct formulation is developed by updating the direction of normal vectors and taking into account the second
order rotation terms in the incremental displacement field. Assumed strain concept is adopted in order to
overcome the shear locking phenomena and to eliminate the spurious zero energy mode. In this paper, for the
ultimate strength analysis of stiffened shell structures considering effects of residual stresses, the return mapping
algorithm based on the consistent elasto-plastic tangent modulus is applied to anisotropic shell structures. In
addition, the load/displacement incremental scheme is adopted for non-linear F.E. analysis. Based on such
methodology, the computer program is developed and numerical examples to demonstrate the accuracy and the
effectiveness of the proposed shell element are presented and compared with the results in literatures.

Keywords - Stiffened Plate and Shell, Ultimate Strength Analysis, Return Mapping algorithm, Assumed Strain
Shell Element, Anisotropic Shell
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