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Ground motions in the Simulated Ground Motion Database (SGMD) can broadly be used in two 
categories: (a) regional-scale simulations involving multiple fault rupture realizations, and (b) 
assessment of individual structures using numerous realizations of a specific earthquake scenario. 
The SGMD provides a large collection of physics-based ground motion simulations that enable 
site-specific and non-ergodic seismic analyses. This presentation focuses on the second category, 
with the goal of assessing and enhancing earthquake resilience. 

The study examines a new campus building at the University of California, Berkeley, the Grimes 
Engineering Center, which was designed for post-earthquake resilience and rapid re-occupancy. 
Located only a few hundred meters from the Hayward Fault, the Grimes Center provides a unique 
opportunity to study near-fault ground motion effects. The building incorporates Shape Memory 
Alloy (SMA) braces as part of its lateral force-resisting system. These braces were previously 
tested through shaking table experiments at the Pacific Earthquake Engineering Research (PEER) 
Center. In addition, the building’s natural periods were recently identified through ambient 
vibration and forced vibration testing.  

Building on this experimental and monitoring background, the presentation investigates the 
building’s seismic response using site-specific simulated ground motions from the SGMD, based 
on 50 realizations of a magnitude 7.0 Hayward Fault earthquake. 

Analysis of the corresponding response spectra shows that earthquakes with different hypocenter 
locations and rupture characteristics along the same fault can generate substantially different 
ground motions at the building site, thereby capturing motion-to-motion variability that is not 
represented in conventional ergodic design spectra. 

Comparisons with standard design spectra highlight additional insights into seismic performance 
that can be obtained using site-specific simulated ground motions from the SGMD. The building 
response is evaluated using nonlinear time-history analysis. In addition to structural response, the 
seismic performance of recovery- and safety-critical nonstructural components, including ceiling-
suspended artwork and glass curtain-wall façades along the building perimeter, is assessed using 
the computed responses together with relevant fragility functions. 

 


