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Abstract: At present, research on the behavioral characteristics of base isolation structures often as-
sumes a rigid foundation, neglecting the influence of Soil-Structure Interaction (SSIT) on structural
damage. Therefore, in order to study the seismic behavior level of small aspect ratio foundation isola-

tion structures on flexible foundations, this paper takes the proposed structure as the background and
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uses ABAQUS finite element software to establish a finite element calculation model of the small as-
pect ratio foundation isolation structure building. We selected El-Centro wave, Kobe wave, and
Wolong wave and designed five different site conditions according to relevant specifications. These
conditions were created by varying the equivalent shear wave velocity of the soil. The influence of seis-
mic characteristics, site conditions, and input seismic acceleration peak on the seismic response of the
structure was analyzed, and the degree of damage to the structure was statistically analyzed. The re-
sults demonstrate that as the relative stiffness ratio between the structure and the soil on a flexible
foundation increases, damage to the superstructure and isolation layer of base isolation structures also
increases. Furthermore, under the same conditions, site IV experiences the most severe damage; Me-
dium to long-period seismic waves have a substantial impact on the damage sustained by isolated struc-
tures. Quantitative indices for assessing seismic behavior levels were chosen as the inter-story displace-
ment angle and isolation layer displacement. Based on the calculation results, this paper presents pre-
liminary prediction formulas for both types of indices, the relative stiffness ratio between the structure
and the soil, and proposes a classification system for seismic behavior levels. Additionally, it provides
a physical description of the degree of damage to small aspect ratio isolation structures under various
site conditions.
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Fig.1 Schematic diagram of the model
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Table 2 Various site classifications employed in this study
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Fig.2 Schematic diagram of lead-core rubber isolation bearing
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Fig.3 Input seismic wave time history curves
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Table 3 Parameters of isolation bearing
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Fig.8 SSI influence rate of isolation layer displacement 5 Re-

lationship between and structure-soil stiffness ratio (R)
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Table 6 Horizontal division of story displacement angle behavior of base isolated structure with small aspect ratio
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Table 7 Horizontal division of displacement behavior of isolation layer of base isolated structure with small aspect ratio
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