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The spectral intensity of earthquake ground motions and corresponding seismic demands on
structures can vary significantly with changes in the horizontal orientation, especially in the near-
fault region. This feature, referred to as ground motion directionality, may also exhibit substantial
spatial variability and variability across vibration periods. We leverage the database of fifty
physics-based Hayward fault rupture simulations to study the directionality characteristics of near-
fault ground motions in strike-slip events, and their spatial and period-dependent variation.
Preliminary results show strong polarization toward the strike-normal orientation in the near-fault
region, and toward the transverse epicentral orientation across a longer distance range.
Directionality observations for the simulated ground motions were influenced by the rupture
characteristics of each realization, but generally agree with the trends observed in recorded
earthquake events. The study highlights paths for using the simulated ground motion database to
inform statistical models of ground motion directionality.



