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7. Conclusions

Semi-active seismic isolation systems reduce large isolation system displacements that may occur in the case of near-
fault earthquakes without significantly increasing the floor accelerations that may become a concern if passive dampers
are used to provide supplemental damping. Furthermore, they do not require large external power or cause instability prob-
lems, which may be a concern if active control used. In this study, the effectiveness of semi-active isolation in protecting
vibration-sensitive equipment and structural integrity considering potential variations in the mechanical properties of
semi-active devices and/or seismic isolators as well as those in the earthquake parameters is examined. A methodology that
employs the generation of synthetic near-fault earthquakes and Monte-Carlo Simulations is introduced, which is used to
determine the reliability of 3-story (rigid superstructure) and 9-story (flexible superstructure) benchmark buildings with
semi-active isolation systems under near-fault earthquakes of various magnitudes and closest fault distances. Reliability
plots that present a wide spectrum of reliability levels considering different practical performance criteria for the benchmark
structures representing typical buildings with semi-active isolation systems of different superstructure flexibilities for vary-
ing fault distances and earthquake magnitudes are expected to provide useful information for practicing engineers. Other
main outcomes of this study can be summarized as follows:
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