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ABSTRACT

Recent earthquakes have shown that even code-compliant structures, while
effectively minimizing casualties, often sustain severe damage, become
unusable, and ultimately require demolition. This results in substantial
financial and social burdens on affected regions. Consequently, a new
design approach is imperative to ensure buildings maintain life safety
during major earthquakes while remaining repairable post-earthquake. To
address this need, a novel repairable bracing system is introduced. To
simultaneously satisfy ductility and stiffness requirements in response to
seismic demands, multiple performance levels have been defined for the
repairable braces. The system is designed to progressively increase
stiffness and energy dissipation capacity in response to escalating seismic
demands. A finite element model (FEM) of the proposed multi-level
repairable bracing system was developed and analyzed. To validate the
modeling approach, two laboratory specimens with configurations closely
resembling the proposed system were selected from the literature. Their
FEM models were created, and results were compared against
experimental data. The comparison indicated excellent accuracy of the
FEM in replicating the seismic response of the specimens. Following
validation, nonlinear seismic analyses of the proposed system confirmed its
high energy dissipation capacity, repairability, and effective multi-level
performance under seismic loading.
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