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Spatial Analysis of Benefits of Site Specific Ground Motion Response Analysis

Clinton M. Wood, PhD    

The University of Arkansas

NE Arkansas has some of the highest design ground motions in the US. This combined with the 

deep soft sediments of the Mississippi Embayment significantly increase the cost of highway 

structures in NE Arkansas.  

Problem Statement

Deep Soft Sediments High Design Ground Motions

=
Blytheville PGA=1.02

Little Rock PGA=0.13
Salt Lake City PGA=0.48

San Diego PGA=0.38
San Francisco PGA=0.61

$$$$ Highway Structures 

+
Hashash and Park 2001



Preliminary results from TRC 1603 and results from MBTC 3032 

indicate a reduction in seismic demand is possible when conducting 

SSGMRA leading to a potentially significant cost savings in bridge 

construction

Site Response 
Analysis

=

Lower design ground motions 
according to AASHTO 

AASHTO design response spectra 
can be reduced by 33% by 
conducting site-specific ground 
motion response analysis

Cost savings in terms of 
reassigning the seismic design 
category, shorterning pile lengths, 
reduced liquefaction susceptibility, 
reduce embankment design 
requirements, and other areas.

$ Highway Structures 

=

However, this potential cost savings 

changes across the state spatial 

according to a non-linear 

relationship, but also changes due to 

site specific soil conditions, bridge 

requirements, and other items.



Therefore, spatial and sensitivity analysis needs to be conducted to 

understand under what site conditions a SSGMRA would lead to 

economics benefits for bridge construction.

TRC 1603 Sites

Additional Sites

Previous bridge jobs will be selected from across the state. A 

SSGMRA will be conducted at each bridge location. A 

sensitivity analysis will be conducted at each location to 

understand what conditions lead to cost savings.

Sensitivity Analysis 

Initial SD1 value

Soil Conditions

Poor Average Good

Initial Bridge Cost and Specs

Embankment Requirements

Liquefaction Potential

0.3g 0.6g 0.9g

Low Average High

Low Average High

Difficult Average Good

Spatial Analysis 



Deliverables

1) Develop numerous example SSGMRA from across the state
2) Detailed understand of cost savings potential of conducting SSGMRA
3) Decision tree to determine whether SSGMRA can lead to cost savings for sites with 

a variety of conditions across Arkansas
Initial SD1 value

Soil Conditions

Poor Average Good

Initial Bridge Cost and Specs

Embankment Requirements

Liquefaction Potential

0.3g 0.6g 0.9g

Low Average High

Low Average High

Difficult Average Good

Soil Conditions

Poor Average Good

Soil Conditions

Poor Average Good

Embankment Requirements

Difficult Average Good

Liquefaction Potential

Low Average High

Yes, a SSGMRA should be conducted 

Estimated cost savings is $$$

Low Average High

Initial Bridge Cost and Specs

No, a SSGMRA should not be conducted 


	Problem Statement SSGMRA Wood
	Sheet1

	Wood Site response

	Statement No: 6
	DATE: 09/13/2017
	PROJECT AREA: Design 
	Text1: Spatial Analysis of Benefits of Site Specific Ground Motion Response Analysis
	TITLE PROBLEM STATEMENT: Preliminary results from TRC 1603 and results from MBTC 3032 indicate that seismic demands can be reduced in portion of Arkansas by conducting a site specific ground motion response analysis  (SSGMRA), which is expected to have economic benefits regarding the construction of bridges. However, the single SSGMRA and bridge redesign from TRC 1603 only provides a discrete estimation of the potential cost savings of conducting a SSGMRA for bridge projects. Variables such as distance from the fault (i.e., initial SD1 and PGA), which influences seismic design category, soil conditions, liquefaction analysis, initial bridge specifications,  and embankment requirements vary across the state. The geographic locations and conditions where cost savings from SSGMRA can be realized is unknown and needs to be determined to provide the most economic benefit for bridge design and prevent conducting SSGMRA when economic benefits would not be likely. To fully understand when conducting a SSGMRA would be economically beneficial and where it would be cost prohibitive, a spatial sensitivity analysis needs to be conducted to fully understand where and under what site specific conditions a SSGMRA would be economically beneficial for bridge design. 
	OBJECTIVES: The main objective of this research is to conduct SSGMRA and bridge redesign at previous bridge construction sites across the state to develop a map/decision tree of conditions where conducting SSGMRA for bridge construction would be beneficial. In addition, sensitivity analysis will be conducted regarding the influence of potential soil conditions, initial bridge costs, liquefaction potential, embankment requirements, and other site specific conditions which have a direct influence on bridge design and the potential benefits of conducting a SSGMRA. 
	FORM OF RESEARCH IMPLEMENTATION: Development of decision tree for whether to conduct a SSGMRA based on spatial location in Arkansas, initial ground motion conditions, site specific soil conditions, liquefaction potential, embankment requirements, bridge specifications, other site specific conditions that maybe present at future bridge sites. This can be directly used by the bridge division to determine if a SSGMRA should be conducted for a particular project.  
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