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This presentation introduces a three-dimensional, time-history-based, performance-oriented
seismic assessment methodology that is directly grounded in measured modal properties of real
buildings obtained from Ambient Vibration Testing (AVT). While conventional practice relies on
linear or nonlinear numerical models (often requiring detailed structural drawings, in-situ material
characterization, and a complex calibration process), such workflows can remain time-intensive
and may still exhibit non-negligible discrepancies between experimental and finite element (FE)
modal parameters. In addition, interactions between structural and non-structural components,
which can significantly influence response under moderate to strong shaking, are not consistently
represented in typical modeling assumptions. To address these challenges, the Three-Dimensional
Seismic Assessment Method (3D-SAM) is introduced as a framework that bypasses the need for
detailed engineering plans and FE models by using AVT-derived modal properties (natural
frequencies and mode shapes, with equivalent damping estimates) as the primary basis for time-
history seismic response prediction. Recognizing that even undamaged structures experience
changes in dynamic properties during strong shaking, the method applies modification factors to
estimate earthquake-level dynamic properties, which are then used in time-history analysis for
seismic demand estimation. In this study, simulated ground motions consistent with the site-
specific Uniform Hazard Spectrum (UHS) are extracted from the PEER ground motion database,
and used as input for time-history analyses. The approach provides three-dimensional seismic
response metrics (such as floor displacement time histories, inter-story drift demands, and floor
accelerations), enabling reliable prediction of strong shaking response while substantially reducing
analysis time and supporting scalable assessments for portfolios of buildings. Applications to
representative case studies are presented to demonstrate the integration of AVT-based dynamic
characterization with simulated ground motions for performance-based seismic evaluation.
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