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Performance analysis of negative stiffness magnetorheological
elastomer three-dimensional seismic isolation bearings

YANG Kun,SUI Jieying” ,ZHANG Yuming
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: To improve the seismic isolation performance of new prefabricated buildings, a
negative stiffness magnetorheological elastomer three-dimensional seismic isolation bearing is
proposed. Based on the properties that the stiffness of magnetorheological elastomer can
change with the changes of magnetic field, the overall stiffness of the bearing is adjusted by
the strength of the magnetic field. Meanwhile, disc spring group is added to form the three-
dimensional seismic isolation bearing. Theoretical design of the new type of seismic isolation
bearing is carried out to determine the size of the bearing components and the distribution of
the magnetic circuit. The designed magnetic circuit is verified by finite element software,
and the new seismic isolation bearing model is established to numerically stimulate its hori-
zontal and vertical mechanical behaviors. The results show that the magnetic circuit of the
negative stiffness magnetorheological elastomer seismic isolation bearing is designed reasona-

bly and has good hysteretic properties under load. With the increase of magnetic induction
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intensity, the horizontal stiffness of the bearing can be increased at most by 40. 8%, and the
equivalent damping ratio can be increased by 19. 7%. Compared with the traditional seismic
isolation bearings with single mechanical performance. the proposed bearing has a better iso-
lation effect, and therefore has a better adaptability to earthquakes of different intensities.

Key words: magnetorheological elastomer; seismic isolation; parametric design; mechanical

properties
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