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Abstract: The uneven settlement of the foundation may cause the rotation of the seismic separation
support within the settlement range, resulting in a change in the stiffness of the seismic isolation layer,

and thereby increasing the risk of seismic damage and failure of the superstructure. For the study of
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seismic response of base-isolated structures under the condition of uneven foundation settlement, most
of the existing results are simulated by applying translational displacement, and the adverse effects of
the rotation angle of the base-isolated support are not considered. To examine the possible rotation of
the support of the base-isolated structure under uneven foundation settlement and its influence on the
seismic response characteristics of the overall structure, with the seismic isolation support as the ob-
ject firstly, the relationship between rotation deformation of the support and the horizontal stiffness
change of the laminated rubber isolation support is investigated , and the relationship between the rota-
tion angle of the laminated rubber isolation support and the horizontal stiffness change is established.
On this basis, the response characteristics of the overall base-isolated structure under uneven founda-
tion settlement and the variation law of the damping coefficient of the base structure are systematically
explored to reveal the mechanism of the impact of uneven foundation settlement on the seismic re-
sponse of the base-isolated structure. The result shows that the angular deformation of the seismic iso-
lation support causes significant changes in the seismic response of the structure. As the rotation angle
of the seismic isolation support increases, the horizontal stiffness of the seismic isolation layer increas-
es, while the deformation capacity of the seismic isolation structure system decreases, which in turn
causes an increase in acceleration response of the superstructure and a decrease in displacement re-
sponse. As a result, the horizontal damping coefficient of the base isolation structure increases, and
the damping effect is lower than expected. When the rotation angle is close to n/2, the seismic isola-
tion support loses its function of reducing the seismic response of the superstructure, and the original
seismic isolation structure degenerates into an earthquake-resistant structure. For base isolation struc-
tures with uneven foundation settlement, necessary measures should be taken in time to control the
seismic response to prevent the upper structure from overturning.

Keywords: base isolation structure; uneven settlement of foundation; rubber isolation bearing; initial

rotation angle; seismic response
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Table 1 Six ground motion records from ATC-63

EA G5 WREITAIRG /s FFLEmK /s PGA,./g PGV, /(cmes')  HiEZY
Imperial-Valley-06 ~ NGA no_165_HCHIO12 0.010 39.99 0.28 30.5 6.5
Northr- STC NGA no_1048_STC180 0.010 29.98 0.42 53.2 6.7
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Cape_Mendocino NGA _no_829_RIO270 0.020 35.98 0.55 44.0 7.0
Northr-SYL NGA _no_1086_SYL090 0.020 39.98 0.73 122.8 6.7
Loma_Prieta NGA _no_802_STG090 0.005 39.95 0.38 55.6 6.9
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Table 2 Horizontal damping coefficient at different rota-

tion angles
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