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Spatial Analysis of Benefits of Site Specific Ground

Motion Response Analysis

Investigating spatial analysis of site-specific ground motion response analysis to
determine cost savings in bridge construction in Arkansas

The purpose of this study is to develop a decision
tree or a GIS map that can be used by the Arkansas
Department of Transportation (ArDOT) to
determine when site-specific ground motion
response analysis (SSGMRA) should be conducted
and possible cost savings. A cost-benefit analysis
will be performed at the end of the project to

determine the cost saving based on the type, size,
and the location of the bridge. To achieve this
goal, researchers will build on the existing work
and obtaining shear-wave velocity (Vs) profiles for
20 sites, in addition to 15 sites previously surveyed
in earlier ArDOT projects.

Background

Figure 1 shows a map of Arkansas’ six major
natural geographic divisions: (1) Ozark Mountains,

For all sites that have been surveyed through
previous studies and those sites that will be
investigated as part of this project,
comprehensive site-specific analyses will be
performed. To be able to perform a
comprehensive site-specific hazard analysis, one
must have expertise in probabilistic seismic
hazard, be able to characterize seismic sources
and ground motion that incorporate current
scientific knowledge; incorporation of uncertainty
in seismic source models, ground motion models,
and parameter values used in the analysis.

Project Summary

ArDOT will be provided with a detailed shear-wave
velocity profile at 20 sites distributed
geographically with the state of Arkansas. Hazard

November 2019 Arkansas Valley, Ouachita Mountains, West Gulf maps will be developed at the ground surface. A
Coastal Plain, Mississippi Alluvial Plain, and set of guidelines will be provided to ArDOT to be
Crowley’s Ridge. Using this map and with used to assess the qualification of hazard analysts
collaboration with ArDOT, we will select 20 sites as well as requirements needed for an analyst to
that will be geographically distributed among perform a successful SSGMRA.
these six major geographic divisions. These 20
sites will be in addition to the 15 sites surveyed Status Update
through a previous project. The goal is to have a ) ) )
geographically distributed set of sites to provide a This project stated Iatg n Augusjc 201_8' The
good basis for developing a geo-statistical map research team had a kICk-O'f meeting with the
that was initially created under a previous project. ArD'OT Research Panel'to review the scopg of the
In addition, we have 15 sites where we performed prOJec’F. The ) tearr! 1 cutjrently worlflng on
MultiChannel Analysis of Surface Wave (MASW) gathering pertinent information on selecting bore
that will be added to our database log sites that can be used for analysis. Figure 2
shows a typical dispersion curve obtained by
GG‘OIO&’ W performing seismic survey.
o e Also, the team is in process of obtaining a copy of
,-fx:-a the TRC 1603 report to get a better understanding
fo = of its contents. A graduate student has been hired
. and trained to conduct this study.
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Figure 1. Map of Arkansas including its six major
nautral geographic divisions.
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Figure 2. Phase velocity dispersion curve.

Impacts

The developed hazard maps will provide ArDOT
engineers with an important tool to determine
when and where they need to perform SSGMRA
to reduce seismic demands or to obtain better
data.

Tran-SET

Tran-SET is Region 6’s University Transportation
Center. It is a collaborative partnership between
11 institutions (see below) across 5 states (AR, LA,
NM, OK, and TX). Tran-SET is led by Louisiana State
University. It was established in late November
2016 “to address the accelerated deterioration of
transportation  infrastructure  through the
development, evaluation, and implementation of
cutting-edge technologies, novel materials, and
innovative construction management processes”.

Learn More

For more information about Tran-SET, please visit
our website, LinkedIn, Twitter, Facebook, and
YouTube pages. Also, please feel free to contact
Mr. Christopher Melson (Tran-SET Program
Manager) directly at transet@I|su.edu.
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