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Brace Response Models Revisited: Closed-Form Equations versus Fiber Elements that Capture Local Buckling
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Abstract
This study investigated two brace modeling techniques in numerical simulations: (1) a physical theory-based
model by Nonaka®, and (2) fiber-based elements assigned with a material model that capture local buckling?.
For the former model, an algorithm was developed to convert flexibility-based formulation by Nonaka!) to

stiffness-based one to implement it into OpenSees®. A prediction scheme for low-cycle fatigue fracture

based on the plastic hinge rotation was developed. For the later model, the empirical parameters for circular-

hollow structural section (HSS) were calibrated against experimental data. The modeling techniques were

demonstrated through the nonlinear time-history analysis of a steel braced frame employing HSS braces.
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