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ABSTRACT

Magnetorheological(MR) dampers are one of the most promising semi active control devices, because they have advartages such as small power requirement,
reliability, and low price to manufacture. To reduce the responses of structures with MR dampers, a control system including power supply, contraller, and sensors is
required. However, when a mount of MR dampers are used to a large  scale civil structure such as cable stayed bridges, the control system becomes complex. Therefore,
it is not easy to install and maintain the MR damper based control system.

To resolve above difficulties, This paper proposes a smart passive system that consists of a MR damper and an electromagnetic induction(EMI) system. According to
the Faraday's law of induction, EM! system that is attached to the MR damper produces electric energy. The produced energy is supplied to the MR damper. Thus, the
MR damper with EMI system does not require any power at all. Furthermore, the induced electric energy is proportional to external loads like earthquakes, which means
the MR damper with EMI system is adaptable t0 external loads without any controller and corresponding sensors. Therefore, it 1S easy to build up and maintain the
proposed smart passive system.

Key words : MR damper, semi active control, passive contfrol, Faraday's law of induction, electromagnetic induction system
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Accelerations
Story El Centro (0.3495)* Hachinohe (0.2294)
SMA. SMA SMP,, SMP;; SMA, SMA SMP,, SMP;,
I 0.499 0.551 0.355 0.340 0.492 0.515 0.372 0.377
| 2™ 0.354 0433 0.436 0.396 0.431 0.520 0.526 0.530
3" 0.441 0.473 0.512 0.492 0.384 0.465 0.404 0.423
Story Kobe (0.8337) Northridge (0.8428)
SMA,. SMA SMP, SMP;, SMA, SMA;; SMP, SMP;,
1™ 0.370 0.429 0.367 0.345 0.897 0.881 0.568 0.568
2™ 0.494 0.493 0.484 0.485 0.587 0.554 0.612 0.586
3" 0.410 0.384 0.387 0.393 0.815 0.800 0.725 0.738
r Inter-story Drifts
Story El Centro (0.3495) Hachinohe (0.2294)
SMA.. SMAi SMP,. SMP;, SMA,. SMA SMP,. SMP;,
1" 0.228 0.212 0.168 0.180 0.295 0.243 0.178 0.194
| 2 0.423 0.448 0.476 0.457 0.289 0.319 0.357 0.355
3" 0.441 0.473 0.512 0.492 0.384 0.465 0.404 0.423
Story Kobe (0.8337) Northridge (0.8428)
SMA.. SMA: SMP,. SMP;, SMA SMA; SMP,. SMP;,
r 1" 0.348 0.308 0.293 0.301 0.563 0.473 0.359 0.382
ph 0.456 0.442 0.428 0.435 0.859 0.846 0.827 0.835
3" 0.410 0.384 0.387 0.393 0.815 0.800 0.725 0.738
* () is peak ground acceleration (g)
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