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During the M6.8 Luding earthquake in Sichuan Province, China, on September 5, 2022, a 4-story base-isolated building
near the epicenter sustained extensive damage to its lead rubber bearings, sewage pipes in the isolation layer, and the
nonstructural elements of the isolation joint, while its superstructure successfully slid on the isolation layer and exhibited
only minimum, if not no, damage. Following an introduction to the typical damage to the building, this paper summarizes
the results of nonlinear time history analyses of the building under the excitation of two strong ground motion records
obtained during the earthquake near the site. The results show that the maximum inter-story drift ratios of the
superstructure under the two input motion records are below 0.25%, which is the limit for reinforced concrete frame
superstructures of base-isolated buildings under design basis earthquakes. The isolation layer effectively reduces the
horizontal acceleration response of the superstructure. Because of the significant vertical component of the ground motion,
most rubber bearings would sustain a combined shear-tensile load. However, the maximum tensile stress is much lower
than the ultimate tensile stress under a combined shear-tensile load as per existing experimental tests. This suggests that it
would be misleading to attribute the fracture of the rubber bearings in this building solely to the vertical component of the

ground motion.
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Fig.1 Relationship between isolated building, epicenter,

and location of the surrounding strong motion records
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Fig.2 Plan layout of isolation layer of the base-isolated

building of concern (estimated)
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Tab.1 Peak ground accelerations (4rc) and peak ground velocities (Fpc) of ground motion records

. . Avclg Veg/ (cm's™) o
MRS IA= PP BL
X y z (UD) X y z (UD)
BEVE 0.50 0.42 0.41 43.5 45.0 44.9 0.15~30 Hz #518
NEL N 0.61 0.43 0.56 27.8 26.5 14.3 0.35 Hz =i
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Fig.3 Three components of the rotated acceleration time histories of the ground motions
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Fig.4 Pseudo-acceleration response spectra of nearby strong motion records (5% damping ratio)
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Fig.5 Pulse-like characteristics of the Moxi record
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Fig.6 Residual deformation and fracture of lead rubber bearings (photos by Wen Bai)
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Fig.7 Damage to the cover panels of isolation gap and sewage pipes in the isolation layer
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Fig.9 Hysteresis model of lead rubber bearings
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Fig.12 Maximum compressive stresses in rubber bearings (Unit: MPa)
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