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Equivalent SDF Systems Representing Steel Moment Resisting Frames
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ABSTRACT >> To evaluate the seismic performance of multi-degree of freedom(MDF) systems, repeated nonlinear response
history analyses are often conducted, which require extensive computational efforts. To reduce the amount of computation required,
equivalent single degree of freedom(SDF) systems representing complex multi-degree of freedom(MDF) systems have been
developed. For the equivalent SDF systems, bilinear models and trilinear models have been most commonly used. In these models,
the P—A effect due to gravity loads during earthquakes can be accounted for by assigning negative stiffness after elastic range.
This study evaluates the adequacy of equivalent SDF systems having these hysteretic models to predict the actual response of steel
moment resisting frames(SMRF). For this purpose, this study conducts cyclic pushover analysis, nonlinear time history analysis
and incremental dynamic analysis(IDA) for SAC-Los Angeles 9-story buildings using nonlinear MDF models(exact) and equivalent
SDF models(approximate). In addition, this study considers the strength limited model.
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