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ABSTRACT 
 
     With recent advances in seismic isolation technology, base-isolated systems have 
been increasingly applied to buildings containing vibration-sensitive equipment, public 
facilities, and special-purpose structures. Although seismic demands in low-to-
moderate seismicity regions are generally lower than those in high-seismic regions, the 
seismic response of base-isolated structures can be significantly affected by the 
characteristics of input ground motions, including frequency content, duration, near-
fault pulse-like behavior, and response spectrum shape. In particular, because seismic 
isolation lengthens the fundamental period of a structure, base-isolated systems may 
be sensitive to long-period components and spectral amplification in the period range 
associated with the isolation system. This study quantitatively investigates the influence 
of ground motion characteristics on the seismic response of base-isolated structures. A 
set of recorded ground motions was collected and classified according to their period 
and frequency characteristics, significant duration, near-fault pulse-like features, and 
spectral shape. Nonlinear time-history analyses were then conducted for a base-
isolated structural model. The response quantities considered in this study include 
maximum displacement of the isolation layer, residual deformation, superstructure 
response, and energy dissipation demand of the isolation system. 
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