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Abstract To address the issue of additional internal forces induced in structures by conventional friction
pendulum bearings during their service life, the engineering community has widely adopted thermal gap-type
friction pendulum bearings. However, theoretical calculations still rely on the bilinear constitutive model of
conventional bearings for simulation, which does not accurately reflect the actual mechanical behavior of the
thermal gap type. This study analyzes the true constitutive relationship of thermal gap-type friction pendulum
bearings and proposes a method to simulate their complex seismic response using composite bearing elements,
thereby obtaining a more realistic structural seismic response. Based on a typical three-span continuous girder
bridge, a comparative analysis is performed on the seismic isolation performance of systems equipped with
thermal gap-type versus conventional friction pendulum bearings. Results indicate that the thermal gap-type
bearings tend to induce larger displacements and lower shear forces in the bearing itself, along with
significantly increased residual displacements and a slight reduction in pier bottom bending moments.
Attention should therefore be paid to the selection of appropriate bearing constitutive models in the seismic
theoretical analysis of structures.
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Table 2 Basic information of seismic waves
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PGA/g
6 Imperial Valley-02 1940 4 El Centro Array #9 0.215

169 Imperial Valley-06 1979 4 Delta 0.238
316 Westmorland 1981 4 Parachute Test Site 0.155
1177 Kocaeli, Turkey 1999 4 Zeytinburnu 0.108
1214 Chi-Chi, Taiwan, China 1999 4 CHYO057 0.039
1214 Chi-Chi, Taiwan, China 1999 4§ CHYO057 0.056
1245 Chi-Chi, Taiwan, China 1999 4 CHY102 0.05
1493 Chi-Chi, Taiwan, China 1999 4 TCUO053 0.223
1499 Chi-Chi, Taiwan, China 1999 4 TCU060 0.201
1518 Chi-Chi, Taiwan, China 1999 4 TCUO8S 0.054
1546 Chi-Chi, Taiwan, China 1999 4 TCU122 0.261
1597 Chi-Chi, Taiwan, China 1999 45 WSF 0.073
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