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Performance Evaluation of Multi-Hazard Adaptive Smart Control
Technique Based on Connective Control System
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Abstract

A connected control method for the adjacent buildings has been studied to reduce dynamic responses. In these studies,
seismic loads were generally used as an excitation. Recently, multi-hazards loads including earthquake and strong wind
loads are employed to investigate control performance of various control systems. Accordingly, strong wind load as well as
earthquake load was adopted to evaluate control performance of adaptive smart coupling control system against
multi-hazard. To this end, an artificial seismic load in the region of strong seismicity and an artificial wind load in the
region of strong winds were generated for control performance evaluation of the coupling control system. Artificial seismic
and wind excitations were made by SIMQKE and Kaimal spectrum based on ASCE 7-10. As example buildings, two
20-story and 12-story adjacent buildings were used. An MR (magnetorheological) damper was used as an adaptive smart
control device to connect adjacent two buildings. In oder to present nonlinear dynamic behavior of MR damper, Bouc-Wen
model was employed in this study. After parametric studies on MR damper capacity, optimal command voltages for MR
damper on each seismic and wind loads were investigated. Based on numerical analyses, it was shown that the adaptive
smart coupling control system proposed in this study can provide very good control performance for Multi-hazards.

Keyuwords : Smart coupling control systein, Multi-hazard, Seismic response reduction, Vibration control, Wind-induced
response reduction, Adjacent building
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