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Design and Evaluation of a Repairable Diagonal Brace with Multi-Performance-
Level Shear Damper Using Low-Yield-Point (LYP) Steel
J. Mahmoudi, A. SarvghadMoghadam, B. Hosseini Hashemi

Abstract

Recent investigations into major earthquakes have revealed that although many structures are designed in compliance
with code provisions and ensure life safety, they still suffer significant damage under severe seismic events. Such
damage often leads to complete loss of functionality, necessitating demolition and imposing substantial socio-economic
impacts on affected communities. Consequently, developing innovative seismic design strategies that ensure both life
safety and post-earthquake reparability has become essential. To address this need, this study proposes a novel
reparable diagonal bracing system by integrating a shear-yielding metallic damper, fabricated from low-yield-point
(LYP) steel, into conventional braces. The system is engineered to deliver stiffness and ductility aligned with seismic
demand, dissipate energy across a full range of intensity levels (from minor to major), and enhance structural reliability.
It incorporates a multi-performance-level mechanism in which components are progressively activated as seismic
intensity increases, enabling staged enhancement in both energy dissipation capacity and system stiffness. A finite
element model (FEM) was developed to evaluate the system'’s performance. For validation, a laboratory specimen with
analogous specifications from previous studies was simulated, and the high correlation between numerical and
experimental results confirmed the model accuracy. Seismic analyses demonstrated the system’s reparability, multi-
performance-level behavior, and gradual increases in both stiffness and energy dissipation.

Keywords
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