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Abstract This paper proposes a seismic isolation system to protect communication and power facilities
from earthquakes. The system integrated a spring-LM guide seismic isolator with an MR damper-based
seismic isolation device, with an upper spring-LM guide as the core component. The design and
modeling of the MR damper were customized to fit the space constraints of the integrated system. The
damping force characteristics were calculated after obtaining the yield stress through magnetic field
analysis. The experimental results showed that the MR damper could generate a damping force of 2.61
kN under a current of 2.5 A. As future work, the overall performance of the integrated seismic isolation
system will be evaluated by conducting advanced damping force modeling and compensation control

logic.
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Fig. 1. Integrated Seismic Isolation System
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Fig. 3. Schematic of Double Coil MR Damper
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Table 1. Parameter of FEM Model

Specification Dimensions
Height of Inner Core 50 mm
Diameter of Inner Core 30 mm
Total Length of Magnetic Pole 20 mm
Diameter of Coil 0.5 mm
Coil Turn Number 200 turns
Inner Core A sector 1
B Path A-B
Sector 2
Coil Path A-B
B
A sector 3
B Path A-B

(a) Isometric view (b) Front View

Fig. 4. FEM Modeling of MR Damper
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Fig. 5. Magnetic Flux Density Result of MR Damper
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Fig. 10. Experimental Configuration of MR Damper
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Fig. 11. Damping force characteristics
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