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Optimal Design of Smart Outrigger Damper for Multiple Control of Wind
and Seismic Responses
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Abstract

An outrigger damper system has been proposed to reduce dynamic responses of tall buildings. In previous studies, an
outrigger damper system was optimally designed to decrease a wind-induced or earthquake-induced dynamic response.
When an outrigger damper system is optimally designed for wind excitation, its control performance for seismic excitation
deteriorates. Therefore, a smart outrigger damper system is proposed in this study to make a control system that can
simultaneously reduce both wind and seismic responses. A smart outrigger system is made up of MR (Magnetorheological)
dampers. A fuzzy logic control algorithm (FLC) was used to generate command voltages sent for smart outrigger damper
system and the FLC was optimized by genetic algorithm. This study shows that the smart outrigger system can provide
good control performance for reduction of both wind and earthquake responses compared to the general outrigger system.

Keyuwords : Tall building, Dynamic response reduction, Smart outrigger system, Fuzzy control algorithm, Genetic algotirhm
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(Fig. 1) Outrigger damper in NEATT6)
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(Fig. 2) Analytical model of smart
outrigger damper system
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Index Description

Peak displacement with
smart outrigger damper system

Peak displacement with
traditional outrigger system

RMS acceleration with
smart outrigger damper system

2

RMS acceleration with
traditional outrigger system
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1 J2
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Wind 0.3110 0.1952
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