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Mechanical Modeling and Finite Element Analysis of a U-ADAS Steel Damper

M. Alimardani, A. Asghari

Abstract

This paper introduces a new steel energy dissipation device with U-shaped geometry and variable in-plane width (U-
ADAS), aimed at improving the uniformity of yielding along the member. Using a simplified mechanical model, closed-
form expressions are derived for the yield force, yield displacement and initial stiffness as functions of geometry and
material properties. The cyclic behavior of the steel is numerically calibrated within a combined hardening framework
based on available experimental data and then implemented in the finite element simulations. U-ADAS and conventional
U-shaped dampers are modeled and analyzed in ABAQUS under the FEMA 461 loading protocol. The results show that
the differences between analytical and numerical values of yield displacement, yield force and initial stiffness are
approximately 4%, 9% and 4%, respectively, confirming the accuracy of the proposed mechanical model. Comparison
of hysteresis curves, plastic strain distribution and dissipated energy indicates that the U-ADAS damper, despite having
about 30% less mass, dissipates roughly 11% more cumulative energy than the U-shaped damper and fails at larger
displacement amplitudes. These findings demonstrate the superior seismic performance and the potential application
of the U-ADAS damper as a lightweight option in passive structural control systems.
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