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Abstract The vibration control performance of a semi-active damper connected to adjacent buildings subjected to
seismic loads was investigated. The MR damper was used as a semi-active control device. A fuzzy logic control
algorithm was used for effective control of the adjacent buildings connected to the MR damper. In the buildings
control coupled with a MR damper, the response reduction of one building results in an increase in the response in
another building. Because of these conflict characteristics, multi-objective optimization is required. Therefore, a fuzzy
logic control algorithm for the control of a MR damper was optimized using a multi-objective genetic algorithm.
Based on numerical analyses, the semi-active fuzzy control of MR damper for adjacent coupled buildings can provide
good control performance.

Keywords : Coupled Building Control, Fuzzy Logic Controller, MR Damper, Multi-objective Optimization,
Semi-active Control, Seismic Response Control.
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Table 1. Properties of MR damper model

Ca 0.44 N-s/cm o 3 em’
Qb 4.4 N-s/cm n 1
a, 10872 N/em Jéi 3 cm’
Q 49616 N/(cm'V) A, 1.2
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Fig. 4. Acceleration time history of artificial earthquake
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Table 2. Multi-objective functions
Objective e
Function Description
Peak displacement of
n coupled Building A
Peak displacement of
uncoupled Building A
Peak displacement of
n coupled Building B
Peak displacement of
uncoupled Building B
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Table 4. Responses of Building B
Uncoupled Coupled g 1200_
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Fig. 9. Time history of MR damper force
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