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Abstract 
The cost associated with the loss of business operation, damage to structural and nonstructural components following a 
moderately strong earthquake is significant to modern society. Such cost is often comparable to, if not greater than, the 
cost of the structure itself. Current seismic design philosophies emphasize the importance of designing ductile structural 
systems to undergo inelastic cycles during design earthquake events while sustaining their integrity, recognizing the 
economic disadvantages of designing buildings and bridges to withstand earthquakes in the elastic range of materials. 
The performance of a structure is typically assessed based on the maximum deformation and/or cumulative inelastic 
energy absorbed during the earthquake. Most structures designed according to current building codes will sustain 
residual deformations in the event of a design earthquake, even if they perform exactly as expected. Residual 
deformations can result in the partial or total loss of a building if static incipient collapse is reached, if the structure 
appears unsafe to occupants or if the response of the system to a subsequent earthquake or aftershock is impaired by 
the new at rest position of the structure. Furthermore, residual deformations can also result in increased cost of repair or 
replacement of nonstructural elements as the new at rest position of the building is altered. These aspects are not 
explicitly reflected in current seismic provisions.  In this seminar, low damage seismic force-resisting systems that 
minimize residual deformations (i.e. that are “self-centering”) and that are economically viable are presented and 
discussed. After a review of the current seismic design philosophy and the importance of residual deformations in 
performance-based seismic design, results describing the dynamic response of self-centering hysteretic systems are 
examined. A description of practical structural systems exhibiting self-centering properties developed by the author and 
his graduate students are then presented. 
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