Methods for evaluation of seismic drift in R/C frames
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The building codes use strength as the main design parameter and place computation of forces at the center of earthquake resistant design, relegating drift calculations to the background in design process. In the case of extreme earthquakes when yielding occurs in a structure, formation of a desired earthquake resistant mechanism does not in itself guarantee that repair cost would be tolerable. Interstory Drift Ratio (interstory displacement divided by the interstory height) represents an acceptable measure of distortion and damage (Algan, 1983). It has been proved in many research works that adequate strength does not have a decisive influence on the expected structural drift which is sensitive to strength only in short period systems. Therefore, maximum displacements, rather than maximum stresses, represent the proper design criteria
Three different methods for evaluation of the expected maximum story displacements and interstory drifts during extreme seismic events are evaluated and compared. The analyzed methods are: (a) Member-by-member non-linear analysis; (b) N2 method and (c) Linear elastic analysis. In the course of the study, nonlinear drifts (roof and story displacements, displaced shape and Interstory Drift Ratios) of three model structures were analyzed.

The MDOF (“exact”) method and N2 method require much longer time to prepare the necessary input data and need more parameters that are uncertain than LINEAR method. Among them N2 is less sensitive and can be applied for the evaluation of the existing buildings, or as a second step in design process. Designers interested only in maximum displacements, or who evaluate the chosen structural system based on its expected damage, can get consistent results by using LINEAR spectral analysis for structural period equal to 
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*To and the 2% displacement response spectra. Considering many uncertainties involved in establishing the input design motion, material characteristics and member behavior, LINEAR spectral analysis gives a good idea of expected lateral drifts during inelastic response.
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