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Abstract An outrigger system is used widely to increase the lateral stiffness of high-rise buildings, resulting in
reduced dynamic responses to seismic or wind loads. Because the dynamic characteristics of earthquake or wind loads
are quite different, a smart vibration control system associated with an outrigger system can be used effectively for
both seismic and wind excitation. In this study, an adaptive smart structural control system based on an outrigger
damper system was investigated for the response reduction of multi-hazards, including seismic and wind loads. A MR
damper was employed to develop the smart outrigger damper system. Three cities in the U.S., L.A., Charleston, and
Anchorage, were used to generate multi-hazard earthquake and wind loads. Parametric studies on the MR damper
capacity were performed to investigate the optimal design of the smart outrigger damper system. A smart control
algorithm was developed using a fuzzy controller optimized by a genetic algorithm. The analytical results showed that
an adaptive smart structural control system based on an outrigger damper system can provide good control
performance for multi-hazards of earthquake and wind loads.

Keywords : Adaptive Smart Structural Control System, Multi-Hazard, Outrigger Damper System, Optimal Structural
Design, Vibration Control Algorithm.
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Fig. 1. Concept of outrigger damper system
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