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Elasto-Plastic Analysis of Plane Frame Structures
using Timoshenko Beam Element
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Abstract

This paper presents a non-linear analysis procedure for plane frame structures by finite element
formulation with assumptions of Timoshenko beam theory. Finite element displacement method based on
Lagrangian formulation is ‘'used and two-noded and isoparametric line element is adopted to represent
finite element model. The layered approach is used for the elasto-plastic analysis of the plane frame
structures with rectangular and I cross sections. A load incremental method combined with the tangent
stiffness and the initial stiffness methods for each load increment is used for the solution of non-~linear
equations.

Numerical examples are presented to investigate the behavior and the accuracy of the elasto-plastic
non-linear application and the results of this study are compared with other solutions using the concept
of plastic hinge.
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19 3.2 Moment-curvature relationship for Timoshenko beam
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