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Abstract: The basic performance objectives of structural resilience are that structures can survive very-
rare earthquakes and the state of structures and building functions are recoverable. Isolation is a key
technology to achieve structural resilience. However, when the response of the isolation layer exceeds
its limit, it will causes damage on isolation bearing and the loss of seismic performance. This is the
key that constrains the realization of structural resilience. Super-lLarge Displacement Friction Pendu-
lum Bearings (SLDFPB) whose whole layer acts as a sliding surface and whole superstructure or sev-
eral frames act as sliding blocks is studied. The new isolated structural system with SLDFPB is con-
structed through isolation layers located in different positions. A unified analysis model for the struc-

ture system is established to explore its damping mechanism and prove its damping performance, so as
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to achieve structural resilience. The study on structural design method and the evaluation on resilience

show seismic damage mitigation and good recovery capacity of the main structure, non-structural

members and Super-Large Displacement Translation Friction Pendulum Bearing (SLDTFPB) (bear-

ing and structure layer). This study provides a new structural system and indicates a key development

direction for resilience structures.

Keywords: seismic resilience; very-rare earthquakes; isolated performance; Super-Large Displace-

ment Friction Pendulum Bearings(SLDFPB) ; isolated structures equipped with multi-iso-

lation layers
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Fig.1 Design sketch of Super Large Displacement Rotation

Friction Pendulum Bearing (SLDRFPB)
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Fig.2 Sketch of single-span multi-story isolated frame struc-

ture equipped with SLDRFPB
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Fig.3 Equivalent radius of SLDRFPB with sliding surface at
different depths
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Fig.4 Spectrum of selected ground motions
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Fig.5 Inter story drift ratio of super-structures equipped with
SLDRFPBs at different depths
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