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Delivered product: standardized ground motion sets 

http://peer.berkeley.edu/transportation/gm_peer_transportation.html 
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•  Selected to match the median and 
variability in response spectra associated 
with an M = 7, R = 10 km strike slip 
earthquake 

•  Separate sets are provided for soil and 
rock conditions (Vs30 = 250m/s and 760m/
s) 

–  Recordings from appropriate sites 

–  Target spectra account for site conditions 

•  This required development of a new 
ground motion selection algorithm: 

 Jayaram, N., Lin, T., and Baker, J. W. (2010). “A 
computationally efficient ground-motion 
selection algorithm for matching a target 
response spectrum mean and variance.” 
Earthquake Spectra, (in press). 

Broadband ground motions  

Target spectrum: 
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Site-specific ground motions for Oakland I-880 Viaduct 

•  Same location as the PEER I880 testbed 

•  Ground motions selected to closely match USGS 
Uniform Hazard Spectra and Deaggregations 
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Comparison of ground motions 
Broadband soil ground motions 50%/50 yrs site-specific ground motions 
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Comparison of ground motions 
Broadband soil ground motions 50%/50 yrs site-specific ground motions 
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Comparison of ground motion spectra 
Broadband soil ground motions Site-specific ground motions 
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Comparison of other ground motion properties 
Broadband soil ground motions 50%/50 yrs site-specific ground motions 

Other properties 
–  No variability desired in spectra or 

other properties 
–  Scaled to match targets 

–  Velocity pulses included in 
proportion to expected occurrence 
at the site of interest 

Other properties 
–  Variability included 

–  No scaling 

–  Velocity pulses not specifically 
included or excluded 
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Another set of ground motions: near-fault motions with pulses 

•  Forty ground motions with strong 
velocity pulses in the fault-normal 
component are provided 

•  The pulse periods are tabulated 

•  Extracted pulses are provided 
separately 
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Provided data: summary metadata 
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Provided data: documentation of metadata 
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Provided data: response spectra 

Target spectra, spectra for each horizontal component of each ground
 motion, geometric mean spectra, GMRotI50 spectra 
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Provided data: prediction residuals (ε’s)  

Residuals for each horizontal component of each ground motion,
 geometric mean residuals, GMRotI50 residuals 
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Provided data: draft summary reports 

Documentation of targets, selection methodology and summary data for
 each selected set (2 reports, 34 pages total) 
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A related resource: source code for CMS ground motion selection 

http://www.stanford.edu/~bakerjw/gm_selection.html Jayaram, N., Lin, T., and Baker, J. W. (2010). “A
 computationally efficient ground-motion
 selection algorithm for matching a target
 response spectrum mean and variance.”
 Earthquake Spectra, (in press). 
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Project status 

•  Completed work: 
–  A new ground motion selection algorithm that captures response spectrum variability has been 

developed and published 
–  Broadband soil and rock ground motions are selected and posted (80 records) 
–  Near-fault pulse-like motions are selected and posted (40 records) 
–  Site-specific ground motions for Oakland are selected and posted (120 records) 
–  Draft documentation for all ground motions is complete and posted 
–  Adaptive Incremental Dynamic Analysis using M/R selection has been schematically developed 

(presented as 2009 PEER AM poster) 

•  Next steps: 
–  A lower-intensity broadband set will be selected (40 records) 
–  A second site-specific set may be selected (120 records) 
–  Adaptive Incremental Dynamic Analysis using CMS concepts will be implemented 

•  By December 
–  A PEER report documenting the ground motions and discussing the use of generic ground motion 

sets for PBEE will be completed 

•  We are on schedule and on budget for December 2010 completion 


