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Low Cost Vibration Control System Using U-shaped Water Tank: MOVICS®-2

Ritsuko Ishikawa Osamu Yoshida
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Abstract

MOVICS is a vibration control systems that reduces structural responses to improve living comfort in
high-rise buildings. This system uses resonance of water sloshing in a U-shaped water tank whose natural
period is adjusted to that of the main structure. One challenging issue is to control the structural responses in
both horizontal directions with a single water tank. The prototype MOVICS-1 uses extra small U-shaped water
tanks to adjust the natural period in both horizontal directions separately. However, this increases the
manufacturing cost. To assess this problem, a new type MOVICS-2 has been developed. MOVICS-2 adjusts
its natural period by changing the sectional area of the upright portion of the U-shaped water tank, thus
eliminating the need for extra water tanks. In addition, this new device has the potential to have a longer
natural period than the prototype, so it is more appropriate for installation in super-high-rise buildings. This
paper proposes a design formula for calculating the natural period of MOVICS-2 by examining the measured
results of devices installed in an office building. The damping effect of water sloshing, including fluid
resistance of the water tank and supplemental damping devices submerged in the tank, is also examined
analytically.
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Fig. 1
Schematic of MOVICS

Photo 1
Supplemental Damping Device "Hechimaron™
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Fig. 2
Analytical Model of Water Sloshing in a U-shaped Tank
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Modeling of Equivalent Length for Water Sloshing
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Natural Period Due to Effective Water Depth
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Natural Period Due to Water Depth and Opening Area
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Fig. 8 Equivalent Damping Ratio Due to Supplemental Damping
Free Responses of Building with MOVICS Device "Hechimaron"
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Equivalent Damping Ratio Due to Effective Mass Ratio
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