®
PWM
2
3
PWM
(4)
PWM
(1) Research title

Study on PWM Control of High Speed Solenoid Valve in the Water Hydraulic

Vertical Seismic Isolation System

(2) Name of researcher with title of position

Canghai Liu, Assistant Professor, Tokyo Institute of Technology

(3)Summary
Conventional seismic isolation system can effectively isolate the horizontal
earthquake ground shaking, but it cannot isolate the vertical earthquake energy
anyway. In this study, a water hydraulic seismic isolation system is proposed to absorb
the vertical ground shaking and therefore improve protection human lives and house’s
integrity against large earthquake. By using the high speed solenoid valve and the new
bellows cylinder, isolation and rocking can be realized. Experimental results showed

that the PWM control of the high speed solenoid valve is effective in the water hydraulic



seismic isolation system in absorbing the vertical shaking energy.
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Fig.1 Schematic diagram of seismic isolation device
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Fig. 2 Comparison of cylinders
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Fig. 3 Picture of experimental setup

Table 1: Specifications of bellows cylinder

Max. Area Stroke Spring
Pressure [m?] [m] Constant
[MPa] [N/m]
7 57x 10* | 1.2x 107 | 4210
4
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