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Abstract

In this paper, the displacement response of a nonlinear two-degree-of-freedom softening system is investigated
under a range of sinusoidal loadings with different frequencies and fer different PGAs. Eight numerical methods
including the 3rd-order acceleration method, the 2nd-order-acceleration method, the Newmark method (linear
acceleration method), the Newmark method (average acceleration method); the Wilson-Theta method, the central
difference method, the Jennings method and the innovative method were used to calculate the displacement
response of this system. Using these eight methods, the displacement of this system was calculated for different
PGAs and the values of the root mean square error and the error coefficient of variation of these 8 methods were
calculated for different At s, and the results of the work are presented in the form of bar graphs.

Keywords: 3rd-order-acceleration'method, numerical methods in structural dynamics, softening system, root
mean square error, error coefficient of variation
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