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DEVELOPMENT OF THE PASSIVE NEGATIVE STIFFNESS FRICTION DEVICE
AND ITS VERIFICATION TESTS THROUGH SHAKING TABLE

Hirokazu IEMURA, Osamu KOUCHIYAMA, Akihiro TOYOOKA,
Ikuo SHIMODA, Masashi TOKUOKA and Shinji MORIMOTO

The negative stiffness control has a capability to elongate the natural period of the structure by means of the negative
stiffness that reduce or eliminate the “positive” stiffness of the structure, and absolute acceleration of the structure are
reduced accordingly. In this research, the new device realizing a negative stiffness in a passive manner was developed.
The developed device is a typical slide bearing, except that the inverted convex curve is introduced on the sliding plate
in order to generate the negative stiffness. Unlike the ordinal slide support, the inverted slope transmits the vertical load
to the horizontal force that accelerates the deformation. The prototype of the proposed device was assembled, and its
performance was investigated by the shaking table test using a girder model with rubber bearings. Through series of
experiments, it was observed that the structure’s total stiffness due to the rubber supports could be declined by means

of the negative stiffness.
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