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Evaluation of Applicability of Non-Iterative Time Integration Method to Nonlinear FEM Analysis
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In order to improve the computational efficiency of the non-linear dynamic response analysis of finite element model,
the author examined the applicability of non-iterative time integration method (NITI method). First, the stability condition
and accuracy of the NITI method were evaluated. The results revealed that the NITI method was unconditionally stable in
the stiffness degradation problem. This is an important property suitable for general non-linear problems. The accuracy
of the NITI method in the case of short time increments was equivalent to that of the average acceleration method. Next,
as a numerical example, non-linear response analysis of reinforced concrete building was performed. In comparison with
the average acceleration method and the impulse acceleration method, response results were almost the same and
furthermore computation time was about 42% to 67%. From these results, it was verified that this method was effective
to improve the computational efficiency of the non-linear response analysis.
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