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The Hysteretic Maxwell Model
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Abstract. While viscous dampers play a fundamental role in mitigating structural vibrations, various
models have been developed to capture their complex nonlinear behavior [1-2]. This study develops
and optimizes a Hysteretic Maxwell model that effectively integrates the hysteresis effect while
maintaining a limited number of parameters.

Following parameter identification via experimental data fitting [3] across various frequencies, the
model's performance is numerically validated on the longest stay cable of the Rades-La Goulette
bridge. The proposed model significantly outperforms the standard Maxwell model in controlling free
and forced first-mode displacements, thereby directly improving the cable's aerodynamic stability
against rain-wind-induced vibrations [4].

Supported by a parametric analysis offering practical design insights, the study concludes with a
critical comparative assessment. Results demonstrate that the optimized viscous damper exhibits
superior modal damping compared to magnetorheological (MR) dampers operating under Bingham
and HRB models as described in [5], offering a highly efficient and practical alternative that bypasses
the complex power supply requirements of MR systems.
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