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22-Synthesis Controller Design and Experimental Verification
for a Seismic-excited MDOF Building
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ABSTRACT

This study is on the structural control experiment for a small scale three-stery building structure employing an active mass domper subjected 1o
earthquake loading, u-synthesis controllers, which belong to robust control strategies, were designed and their performance were experimentally
verified. Frequency-dependent weighting functions corresponding fo disturbance input and contralled output were defined ond combined fo produce
optimal p-synthesis controllers. The experiment result shows 60-70% reduction in RMS responses under the band-imited white noise excitation and
30-45% reduction in peak responses under the scaled earthquoke excitations. Good agreement was obtdined between the simulations based on the
identified mathematical model and experimental resulfs. And the simulations for the systfem with uncertainties show that the designed controllers are
robust within a specified range of uncertainties.
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Simulation Experiment
Response
Uncontrolied| Controlled {Uncontrolled| Controlled & 7 23
= oL

gl | 000431100 | 0.06.9(64.6) | 0.0972(100) | 0.0642(66.0)
vonal€) | 0.1395(100) | 0.0790(56.6) | 0.1428(100) | 0.0915(64.1)
vaalgl | 0.1679(100) | 0.1078(64.2) | 0.1778(100) | 0.1086(61.1)
u[ Volts ] - 0.9309 - 1.1471

x [ 2l - 0.3634 - 0.3582
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