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Abstract  Although various seismic systems can improve the seismic performance of building structures by controlling
the damage mechanisms, they are still significantly affected by the record-to-record variability in earthquake ground mo-
tions and structural uncertainties. This study employed the probability density evolution method to compare the seismic
fragility of base-isolated and pin-supported wall-frame structures with traditional ductile moment-resisting frame struc-
tures, focusing on the effects of record-to-record variability and structural uncertainties. The fragility analysis shows that
base isolation and pin-supported wall systems can significantly enhance the seismic performance of building structures.
The discussion also addresses the sensitivity of different seismic systems to the record-to-record variability and structural
uncertainties, and the underlying mechanisms.
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Fig.1 a) Elevation of the archetype building, and numerical models of b) ductile moment-resisting frame, c) base-isolated, and d) pin-supported

wall-frame structures
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