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ABSTRACT

In the present study, the seismic behavior of structures equipped with
friction dampers is investigated by considering the velocity-dependent
friction (Stribeck friction with stick-slip phenomenon). For this purpose,
the different responses of these structures, which include displacement,
velocity and acceleration under the influence of far and near- field
earthquakes on the one hand, and also considering the coulomb friction
model and velocity-dependent friction model are compared. Due to the
nonlinear energy dissipation behavior, programming was used to perform
nonlinear dynamic analysis and also the closed-form solution results were
compared with the analysis results with Open Sees software. For
parametric study, the bending frame equipped with friction damper and
lack of equipped with friction damper with different friction models are
analyzed by far and near- field earthquakes. (6 case in total).

The results show that in structures equipped with friction dampers,
although the displacement in both frictional models under the effect of far-
field and near-field earthquakes is almost the same, but the base shear
force in the far-field earthquakes for the model with velocity-dependent
friction (exact model) is about 20% more than the model with Coulomb
friction behavior (simple model). This difference is about 30% for near-
field earthquakes. Finally, it can be said that the simplification of the
friction model on the one hand and the lack of focus on near-field
earthquakes on the other hand, caused errors in estimating displacements,
especially internal forces of members, which reduced the error values in
estimating responses by considering velocity-dependent friction.
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