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Seismic performance improvement of steel frames using friction damping bracing systems
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The damages observed in recent earthquakes show that it is necessary to choose new methods for improving the
seismic response of structures. Energy dissipation capacity of structures subjected to strong earthquakes plays a vital
role to protect the primary structural members from severe damage or failure. This study investigates a friction
dampingbracing system in order to improve the response of steel frames designed only for gravity loads. A simplified
model describing the behaviour of the friction damper device was developed for global analyses of steel frames.
Parametric analyses based on numerical simulations were carried out to evaluate the slip force with the aim of
minimizing the values of top displacement and hysteretic energy dissipated by the steel frame. The main results of
nonlinear dynamic analyses performed on steel frames incorporating friction damping bracing systems are presented
and compared with the response of the unprotected counterpart. The effectiveness of the protection system was also
assessed by examining the seismic response of the frame equipped with traditional braces, without friction devices.
The results of thenumerical investigations showed that the use of the friction damping bracing system caused an
increase of the dissipative capacity of the frame, above all for severe seismic actions. The plastic deformation
concentrated inside the device, protecting the main structural elements from severe damage. The formation of the
plastic hinges at the column base was delayed with respect to the unprotected frame. Numerical analyses indicated
that the introduction of supplemental damping by using friction devices in steel bracings is very effective for seismic
.protection of steel frames subjected to severe seismic actions
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