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A method of introducing residual stresses and initial deflections

in FEM analysis for steel structures
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To assess the ultimate behavior of steel structures, it is important to consider the effect of initial
imperfections such as residual stresses and initial deflections. In the usual FEM analysis,
residual stresses are introduced by initial stresses, whilst initial deflections are considered in the

initial nodal coordinates of structures as a deviation from the geometrically perfect
configuration. However, the structures with the initial stresses and initial deflections so
introduced are normally in an inequilibrium state. Therefore, structures in an equilibrium state

obtained as a result of structural analysis exhibit initial imperfections that are considerably

different from the target imperfections. This difference may have an effect on the ultimate

behavior of steel structures. Herein, we present an exact method of introducing initial

imperfections by using a kind of inverse analysis method.
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