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Seismic Response Reduction Using a Variable Damping Device and Semi-Active Control

Abstract:

There are basically two ways to mitigate the effects of earthquakes on civil engineering structures. One way is to increase the capacity of the structures, which can be done by stiffening or strengthening them or by augmenting its ductility. Another alternative approach is to reduce the demand, i.e. the seismic loads absorbed by the structure. In turn, there are three approaches to mitigate the loads imposed by the ground motion: by means of passive, active or semi-active control.

This study examines the use of a set of two fixed-orifice viscous fluid dampers installed in the form of V with a central rod between the two arms. The bottom end of the two arms of the V can move vertically up or down, with its movement governed by the damping required by the structure at each sampled time. This motion changes the forces applied by the dampers to the structure and thus they effectively modify its damping in a continuous fashion. Two Closed-loop Control and Closed-open-loop Control algorithms (Instantaneous Optimal control) for selecting the position of the dampers and calculating the damping coefficient are implemented and compared. The algorithms are applied to control the seismic response of a SDOF and a MDOF structure (eight story building) in which the control is located at the first level. The effect of the variable damping device on the response of the building subjected to three earthquakes records is examined. The results indicate that the proposed control system is able to significantly reduce the responses.
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