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                                       DISCUSSION

   Maps prepared by United States Geological Survey (USGS) in
collaboration with the Federal Emergency Management Agency
(FEMA)-funded Building Seismic Safety Council (BSSC) and
the American Society of Civil Engineers (ASCE).  The basis is
explained in commentaries prepared by BSSC and ASCE and in
the references.
   Ground motion values contoured on these maps incorporate: 
      • a target risk of structural collapse equal to 1% in 50 years
        based upon a generic structural fragility 
      • a factor of 1.1 to adjust from a geometric mean to the
        maximum response regardless of direction
      • deterministic upper limits imposed near large, active faults,
        which are taken as 1.8 times the estimated median response
        to the characteristic earthquake for the fault (1.8 is used to
        represent  the 84th percentile response), but not less than
        150% g.
   As such, the values are different from those on the uniform-
hazard 2008 USGS National Seismic Hazard Maps posted at:
http://earthquake.usgs.gov/hazmaps.
   Larger, more detailed versions of these maps are not provided
because it is recommended that the corresponding USGS web
tool (http://earthquake.usgs.gov/designmaps or
http://content.seinstitute.org) be used to determine the mapped
value for a specified location.
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Point value of spectral response
   acceleration expressed as a percent   
   of gravity

Contours of spectral response
   acceleration expressed as a percent
   of gravity.  Hachures point in
   direction of decreasing values

Risk-Targeted Maximum Considered Earthquake (MCER) Ground Motion Maps

Basis of MCER Ground Motion Maps

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

Site-Specific 
Ground Motion 

Procedures of …

USGS National 
Seismic Hazard 
Model (NSHM)
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USGS & NEHRP Updates

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

USGS NSHM NEHRP Provisions ASCE 7 Standard IBC
1996 1997, 2000 1998, 2002 2000, 20003
2002 2003 2005 2006, 2009
2008 2009 2010 2012, 2015
2014 2015 2016 2018

2018                    2020                        2022                 2024

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

ASCE 7
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Updates for 2020 NEHRP Provisions

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

1.  2018 USGS NSHM 2.  BSSC Project ‘17
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1.  Updates for 2018 USGS NSHM

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

1a. PEER NGA-East ground motion models 
(GMMs) for Central & Eastern U.S.

1b. Basin effects via PEER NGA-West2 GMMs in 
Los Angeles, Seattle, San Francisco, and Salt 
Lake City regions

1c. 2013-2017 earthquakes and other updates for 
smoothed seismicity sources outside California

1d. Removal of Idriss (2014) and Atkinson & 
Boore (2003, 2008) GMMs
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1a.  NGA-East Ground Motions Models

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Median Ground Motions

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Epistemic Uncertainty

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

, M=7

2014
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Changes in Epistemic Uncertainty

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

, M=7

2018
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1a.  NGA-East Ground Motions Models

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Aleatory Uncertainty

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Aleatory Uncertainty

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Site Effects

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Site Effects

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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Changes in Site Effects

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018
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1b.  Basin Effects on Ground Motions

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

Lee et al, 2014

Magistrale et al, 2008

Stephenson et al, 2007

Aagaard et al, 2008
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2018 USGS NSHM Use of Basin Depths

Building Seismic Safety Council (BSSC) Provisions Update Committee (PUC) Meeting

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

• Within the four regions, 
only the portions of the 
basins deeper than the 
NGA-West2 defaults 
are used, pending 
better understanding of 
shallow basin edge 
effects.

• Outside of these deep 
portions, default basin 
depths are used.
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2.  Project ‘17 Recommendations

2018 COSMOS Annual Meeting and Technical Session Program

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018

2a. Stabilizing mapped values: Map Seismic Design 
Category, separately from MCER ground motions

2b. Acceptable risk: Retain 1%-in-50-years collapse 
risk with deterministic ground motion caps

2c. Deterministic values: Calculate via epsilons from 
deaggregation of probabilistic hazard (or risk) 

2d. Multi-period spectral values: Use USGS hazard 
computations for 22 spectral periods from PGA to 
10 sec and eight VS30’s from 150 to 2,000 m/s
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Summary of Updates

2018 COSMOS Annual Meeting and Technical Session Program

1. 2018 USGS National Seismic Hazard Model

a. NGA-East medians, epistemic & aleatory 
uncertainties, and site amplifications

b. Deep basin effects in four western U.S. urban regions

c. Recent earthquakes for smoothed seismicity sources

2. Building Seismic Safety Council (BSSC) Project ’17

a. Seismic Design Category (SDC) maps

b. Deterministic capping via deaggregation epsilons

d. Multi-period, multi-VS30 ground motions from USGS

“2018 Update of USGS National Seismic Hazard Model,” N. Luco & S. Rezaeian (USGS) December 4, 2018


