
Simulated Ground Motions as Synthetic Data for Structural Health 
Monitoring and Rapid Assessment   

Claudio M. Perez 

University of California, Berkeley  

The scarcity of strong motion records in seismically active regions presents a significant challenge 
for developing and validating structural health monitoring procedures. This paper explores the use 
of simulated ground motions as syn-thetic input data for evaluating and training both physics-
based and data-driven models used in post-earthquake assessment. Ground motions are drawn 
from the PEER-LBNL Simulated Ground Motion Database (SGMD), which provides spatially 
dense, validated time histories generated via high-performance physics-based simulations of large-
magnitude earthquake scenarios. We dis-cuss integration of SGMD with the Bridge rapid 
assessment center for extreme events (BRACE2) web platform, enabling virtual deployment of 
predictors un-der hypothetical ground motions at arbitrary bridge sites. Results demonstrate how 
simulated datasets can expose vulnerabilities and failure modes in predictive models that may 
remain undetected under limited empirical data. This work supports the case for incorporating 
synthetic data pipelines into structural health monitoring frameworks and outlines key 
considerations for doing so effectively.  

 


