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Improvement of Steel Beam-to-Box Column Connections Performance Using Slit
Damper

B. Dizangian, R. Dadgar
Abstract

Given the necessity of reducing earthquake-induced damages in steel structures, the use of passive dampers,
particularly slit dampers, has been recognized as an effective approach for seismic energy dissipation. The present study
aims to enhance the performance of welded beam-to-box column connections by investigating the effect of employing
[-shaped slit dampers. For this purpose, 11 connection models, including both bare and damper-equipped specimens,
were analyzed under cyclic loading using the finite element method in ABAQUS software. The results indicated that
concentrating inelastic deformations in the damper region significantly reduced stress and plastic strain in the main
structural components and prevented the formation of plastic hinges in the beam. Examination of the damper’s
geometric characteristics revealed that slit shape and damper length play a crucial role in connection behavior; in
particular, the diamond-shaped slit model exhibited the highest flexural capacity and initial stiffness. Moreover,
increasing the damper length improved flexural performance but transferred higher stresses to the column, thereby
raising its vulnerability. Overall, I-shaped slit dampers can be introduced as an effective, economical, and replaceable
option for improving the performance of steel structure connections.
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Welded Beam-to-Box Column Connections, Steel Structures, Slit Damper, Finite Element Method, ABAQUS
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