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for Multi-Hazard
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Abstract This paper evaluated the safety and serviceability of a building structure considering the multi-hazard and
proposed TMD-based adaptive smart control system to improve the structural performance. To make multi-hazard
loads, an artificial earthquake and artificial wind loads were generated based on representative regions of strong
seismicity and strong wind in U.S.A. The safety and serviceability of a 20-story example building structure were
investigated using the generated artificial loads. A smart TMD was employed to improve the safety and serviceability
of the example structure and its capacity of structural performance improvement was evaluated. The smart TMD was
comprised of a MR (magnetorheological) damper. Numerical analysis showed that the example building structure
could not satisfy the design limit of safety and serviceability with respect to multi-hazard. The smart TMD effectively
reduced the seismic responses associated with the safety and wind-induce responses associated with serviceability.

Keywords : Seismic Responses, Wind-Induced Responses, Multiple Hazards, MR Damper, Vibration Control Algorithm,
Dynamic Response Reduction.
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Fig. 1. Example structure with smart TMD
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Fig. 2. Velocity-force relationship of 50kN MR damper
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