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IMPLEMENTATION OF R FACTORSIN PERFORMANCE-BASED DESIGN

In performance-based design an adequate design is produced when a structure is dimensioned
and detailed in such away that the local deformation demands are smaller than their
corresponding maximum tolerable limits for each performance level. Ideally, the deformation
demands and deformation capacities must be checked at the critical region of all members (i.e.,
at al plastic hinges) by checking the maximum strain, the maximum strain ductility ratio [mu
subscript epsilon] the maximum curvature, the maximum curvature ductility ratio [mu subscript
phi], the maximum rotation or the maximum rotation ductility [mu subscript Theta] with their
corresponding limits, however in the preliminary design of a structure the final sizing and
detailing is not known, and other parameters at a more global level are more suitable. For
preliminary design purposes the author believes that, with the information known to date, the
best parameters to achieve an implementation of performance--based design are the story
displacement ductility demand and the interstory drift demand, which are related to each other by :
the story yield displacement. While these parameters do not take into account for cumulative

damage in structural members and may have other disadvantages, they have several important
advantages: (@) are very simple parameters; (b) structural engineers are familiar with them; (c)

most experimental research is based in these parameters, so with a careful calibration in the

maximum tolerable limits they can provide an adequate damage control for different

performance levels.
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