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Error Analysis of Nonlinear Direct Spectrum Method
to Various Earthquakes
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ABSTRACT

It has been recognized that damage control must become a more explicit design consideration. In an
effort to develop design methods based on performance it is clear that the evaluation of the inelastic
response is required. The methods available to the design engineer today are nonlinear time history
analyses, or monotonic static nonlinear analyses, or equivalent static analyses with simulated inelastic
influences. Some codes proposed the capacity spectrum method based on the nonlinear static(pushover)
analysis to determine earthquake-induced demand given the structure pushover curve. This procedure
is conceptually simple but iterative and time consuming with some errors. This paper presents a
nonlinear direct spectrum method to evaluate seismic performance of structure, without iterative
computations, given the structural initial elastic period and yield strength from the pushover analysis,
especially for multi degree of freedom structures. The purpose of this paper is to investigate accuracy
and confidence of this method from a point of view of various earthquakes and unloading stiffness
degradation parameters.
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