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§ ASCE	7	procedures	permit	the	use	of	simulated	ground	moQons.	However,	
rigorous	validaQon	needed	for	engineers	to	gain	confidence	in	simulaQons	

	

	

Simulations in ASCE 7: 

ASCE 7-10, 16.1.3. (seismic response history procedures):

“…Appropriate acceleration histories shall be
obtained from records of events having magnitudes,
fault distance, and source mechanisms that are
consistent with those that control the maximum
considered earthquake. Where the required number of
appropriate recorded ground motion records are not
available, appropriate simulated ground motion
records shall be used to make up the total number
required….”	



Upcoming updates to ASCE 7: 
AS

CE
	7
-1
6	

•  2014	USGS	NSHM	
•  Updated	NEHRP	Site	Coefficients	

AS
CE
	7
-2
2	 •  Project	‘17	(including	removal	of	site	coefficients)	

•  2017*/2020*	USGS	NSHM	(including	NGA-East)	
•  …	

(Table Courtesy of Dr. Nicolas Luco) 

§ Another	way	that	ASCE	7	may	uQlize	simulaQons	may	be	through	Project	17	
	
	

§ Project	17:	a	joint	USGS-BSSC	effort	to	develop	consensus	among	pracQcing	
engineers	and	earth	science	communiQes	engaged	in	formulaQng	the	rules	
by	which	next-generaQon	seismic	design	value	maps	will	be	developed.	
-  2020	NEHRP	Recommended	Provisions	for	New	Buildings	and	Other	Structures	
-  ASCE	7-22	Minimum	Design	Loads	Standard	
-  2024	series	of	I-Codes,	e.g.,	IBC	(InternaQonal	Building	Code)	

	



Project 17: 

§  IniQally	idenQfied	13	issues	as	important	for	consideraQon	in	the	next-
generaQon	of	design	value	maps	(4	were	selected	as	primary	issues	due	to	
limited	budget	and	resources):	

1.  Timing for Updated Map Publication 
2.  Design Value Conveyance 
3.  Balancing Precision and Uncertainty 
4.  Acceptable Collapse Risk Definition 
5.  Collapse Risk Definition 
6.  Maximum Direction Ground Motion Components 
7.  Multi-Period Spectral Values 
8.  Duration as a Mapped Parameter 
9.  Damping Levels 
10.  Vertical Motion Parameters 
11.  Use and Definition of Deterministic Parameters 
12.  Basin Effects 
13.  Use of 3-D Simulation to Develop Long Period Parameters 

Issue 12 was combined into issue 7: Presently, well defined models necessary for inclusion of basin effects 
are available for the Puget Sound region, and under development for the Los Angeles region, but many other regions have 
such basins. The Planning Committee believes that explicit inclusion of these effects in some regions, and exclusion 
elsewhere, can be problematic for implementation and enforcement of the building code requirements. 

Issue 13 was not directly combined with other issues, nor was it rejected. The Planning 
Committee has no objection to USGS using such simulations to inform its development of the maps and notes that this will 
likely be very helpful in the inclusion of basin effects, should the Project 17 Committee elect to proceed with inclusion of 
these effects. 

 

 

	



§  Solu#on:	USGS	to	develop	maps	for	more	periods	and	site-classes	in	addiQon	
to	the	Ss	and	S1	value	maps	at	BC	site-class.		

§ At	long	periods:	due	to	the	quesQonable	accuracy	of	GMPEs,	mulQ-period	
spectra	can	benefit	from	uQlizing	simulaQons	

Multi-Period Spectrum: 

ASCE 7 Design Spectrum 
based on Ss and S1: 

Kircher study showing that the 
spectral shape varies: 



§ USHMs	provide	addiQonal	ground	moQon	informaQon	not	included	in	NSHM	

Urban Seismic Hazard Maps (USHM): 

Seattle Salt Lake City 

Evansville, IN Memphis 

Los Angeles (Cybershake) St. Louis 

Multiple classes: 
-  3-D simulation-based ground-motions 
-  Near-vertical propagation of S-waves to account for non-linear soil effects 
-  Vs30 amplification factors 



§ A	USGS	working	group	iniQated	by	Morgan	Moschef	to	compile	exisQng	
USHMs	and	to	develop	recommendaQons	on	the	uQlizaQon	of	USHMs	in	the	
NSHM		
-	RecommendaQons	on	source	and	ground	moQon	model	details.	
-	What	is	the	future	role	of	USHMs	within	the	USGS?	
-	How	should	the	USGS	vet	and	incorporate	USHMs	produced	by	external	groups?	
-	How	can	locaQons	of	future	USHMs	be	idenQfied	and	prioriQzed	within	the	USGS?	
-  …	

§ WCEE	conference	paper:	sensiQvity	study	of	amplificaQon-based	method	for	
incorporaQng	SCEC	CyberShake	simulaQons	into	NSHM	

	

Urban Seismic Hazard Maps (USHM): 



More on UGMS/Cybershake 
by Christine Goulet 
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