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of a Full—scale 5—story Structure Installed
with Semi—active MR Damper Excited by Seismic Load
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ABSTRACT

In this study, seismic response control performance of decentralized response—dependent MR
damper which generates the control force using only the response of damper—installed floor, was
experimentally investigated through the tests of a full-scale structure installed with large MR
dampers. The performance of the decentralized control algorithm was compared to those of the
centralized ones such as Lyapunov, modulated homogeneous friction, and clipped—optimal control.
Hybrid mass damper were controlled to induce seismic response of the full-scale structure under
El Centro earthquake. Experimental results indicated that the proposed decentralized MR damper
provided superior or equivalent performance to centralized one in spite of using damper—installed
floor response for calculating input voltage to MR damper.
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2d-optima
RMS
0.2264

" 0.2455

0.3202

3rd floor 0.4857 0.3787 0.5034 0.3318 0.4296 0.3392 0.4281 0.3480
4th floor 0.6290 0.5093 0.5028 0.4659 0.4925 0.4678 0.5469 0.5157
5th floor 0.5662 0.4594 0.7317 0.4837 0.9891 0.4995 0.6664 0.5059
Roof 0.7612 0.8064 0.9668 0.9549 0.3528 0.4522 0.4441 0.4850
Mean(acc) 0.5331 0.4864 0.5839 0.4984 0.4889 0.39702 0.4662 0.4349
Displ 0.4013 0.2523 0.2633 0.1727 0.2421 0.1449 0.1467 0.0958
Disp2 0.4086 0.2545 0.3318 0.1867 0.3010 0.1851 0.2613 0.2242
Mean(disp) 0.4049 0.2534 0.2975 0.1797 0.2715 0.1650 0.2040 0.1600
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