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Recent major earthquakes in Türkiye (2023, M7.8) and Myanmar (2025, M7.7) have focused 
attention on the potential destructive nature of large earthquakes with high velocity fault rupture. 
Based on unprecedented near-fault ground motion recordings from Türkiye, high intensity 
directivity effects were observed over an extensive segment of the fault rupture length. In addition 
to these two recent events, both of which exhibited elements of supershear rupture, retrospective 
analysis of historical events has indicated a significant number of other supershear events. To 
achieve the comprehensive understanding of near-fault ground motions required for effective 
performance-based aseismic design, it is essential to develop a deeper understanding of the 
influence of fault rupture velocity and its impact on enhanced directivity effects. This presentation 
will summarize the results and conclusions from a recent simulation-based study using motions 
from the PEER-LBNL Simulated Ground Motion Database in examining the impact of velocity of 
rupture on both ground motions and building response. This work included parametric studies to 
evaluate how ground motions and structural demands vary with fault rupture velocity and assessed 
the potential region-wide impact on earthquake induced building demands in the San Francisco 
Bay region. 


