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INITIAL RESULTS:
NGA-East data with VS30760 m/s used to compute total residuals relative

to the reference site condition:

𝑅𝑖𝑗 = ln 𝑌𝑖𝑗 − 𝜇𝑙𝑛 𝑴𝑖 , 𝑅𝑖𝑗 , 3000

where Yij are recorded ground motions and 𝜇𝑙𝑛 is the natural log mean from 
NGA-East GMMs, which have a VS=3000 m/s reference site condition. This is 
an approximate site response for 760 m/s sites. 

Compare binned means of total residuals with F760 models (Fig. 6). 

CONCLUSIONS:
There is evidence of bias, although this needs

further analysis to confirm.
Expanded data set and mixed effects analysis will

strengthen findings, facilitate investigations of the
sources of bias, and enable development of coupled
VS30-depth models for CENA.

Bias will mostly likely be removed by adjustment of
GMM constant term and/or F760.

FUTURE WORK:
Process CENA ground motion data since 2011 in an

NGA-compatible manner. Enhance site metadata.
Perform mixed-effects residuals analyses to assess

performance of combined NGA-East GMMs and site
amplification model relative to tectonic events.

Reanalyze bias and trends with predictor variables.
Improved ground response analyses, including for

760 m/s sites. Re-derive simulation-based F760 and
suggest adjustments to GMM constant terms.
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STUDY OBJECTIVES
Evaluate whether the combination of NGA-East GMMs and CENA-specific

site amplification models developed in the NGA-East project have bias
Expand the NGA-East database (333 events recorded since 2011) and

updated metadata (Fig. 4).
Consider effects of sediment depth on site response (Fig. 5; courtesy O.

Boyd, pers. comm., 2021).

Using NGA-East models with CENA FS model, site
terms (indicating mean bias) computed for NGA-East
sites, and related to sediment depth (Fig. 7).

Site terms at stations with unknown depth-to-
sediment have a mean close to 0. No evident trends
with depth, except for Gulf of Mexico sites.

OVERVIEW:
Ground motion models (GMMs) are used to

estimate ground motion intensity measures.
The GMMs for NGA-East were calibrated by

correcting central and eastern North America (CENA)
data to a reference site condition (VS=3000 m/s) using
a site amplification model appropriate for active
tectonic regions.

A site amplification model tailored to CENA
conditions was ultimately developed. Are the GMMs
and CENA site amplification models compatible?

PRIOR WORK
NGA-East GMMs produce intensity measures for 

reference site conditions (i.e. Vs = 3000 m/s). 

Fig 1. Variation of peak velocity with rupture distance for 
M4 to 8 events. From PEER report 2018/08

Fig. 3. Site amplification for VS30=760 m/s sites. 
From Stewart et. al 2020

Fig. 2. Linear site amplification as function of VS30. 
From Stewart et. al 2020

Fig 4. Locations of events in NGA-East dataset and since 2011

Fig 5. Sediment depth map and ground motion stations (Boyd, pers. comm., 2021)

Fig 6. Approximate site response for CENA 760 m/s site and F760 models.  

Fig 7. Trends of site terms with sediment depth

Site amplification models for CENA (Fs) yield
amplification from reference site to surface condition.

𝐹𝑠 = 𝐹𝑙𝑖𝑛 + 𝐹𝑛𝑙 = 𝐹760 + 𝐹𝑣 + 𝐹𝑛𝑙


