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Keywords Abstract

Performance Level, This study considers the combined effect of viscous dampers and lead-core
Nonlinear Static Analysis, rubber bearings seismic isolator systems on the performance and seismic
Nonlinear Dynamic response of structures. Three building frames (10, 20, and 30 stories), each
Analysis, with a dual structural system of special moment frames (SMF) and special

Viscous Damper,
Lead-Core Rubber Bearing
Isolator

concentrically braced frames (SCBF), are designed and analyzed. The study
uses nonlinear static (push-over) and nonlinear dynamic analyses, with seven
pairs of accelerograms under normal and combined loading modes,
incorporating viscous dampers and lead-core rubber bearings isolators. The
analyses are performed using ETABS2019 software to evaluate life-safety
performance. The implementation of the proposed systems significantly
improves structural performance, increasing structural capacity and ductility.
Results from the pushover analysis show that the combined use of these
systems enhances the target displacement of 10-, 20-, and 30-story frames.
Under uniform load distribution, this increase is 3.7, 1.7, and 1.9 times,
respectively, while under triangular load distribution, it is 3.1, 1.6, and 2.9
times the target displacement capacity of the original structure. Additionally,
these systems significantly reduce the relative story drift.
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