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Abstract; Considering extremely rare earthquakes, it is necessary to explore whether the foundation isolation structure
still has good seismic performance under extremely rare earthquakes. Using the improved Kelvin collision analysis mod-
el and bilinear restoring force model, the motion equation of the collision between the foundation isolation structure and
the surrounding retaining wall is established, and MATLAB is used for nonlinear time history analysis. Based on the
results of nonlinear time history analysis, the impact response of foundation isolation structures under extremely rare
earthquakes is analyzed. Comparing the curves of the average ductility coefficient of the superstructure and the average
shear strain of the isolation bearing with the mechanical performance parameters of the isolation structure under differ-

ent collision parameters with and without considering the collision. The variation curve of the average shear strain of the
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seat with the mechanical performance parameters of the isolated structure. The results show that the collision of the

base isolation structure under the action of the rare earthquake controls the shear strain of the isolation bearing, but ag-

gravates the dynamic response of the superstructure. Increasing the yield bearing capacity of the superstructure or the i-

solation system can reduce the collision response of the superstructure, and increasing the width of the isolation joint,

increasing the yield bearing capacity of the isolation system or the diameter of the isolation bearing can reduce the prob-

ability of collision.

Keywords: LRB base isolation structure; extremely rare earthquakes; collision response; collision model; col-

lision parameters
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