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MESSAGE FROM THE EXECUTIVE DIRECTOR
Fi y years old. The U.S. Department of Transporta on (USDOT) was
created by Congress on October 15, 1966. For five decades now, the
USDOT has striven to provide a safe, eﬃcient, and accessible
transporta on system for its users. The key to accomplishing this vision
involves the deployment of appropriate technology by a well‐trained
and educated workforce. The University Transporta on Centers (UTC)
program was developed by the USDOT in 1988 to advance technology
and exper se through educa on, research, and technology
transfer. Our programs and centers (MarTREC, SPTC, and CTTP) housed
in the Mack‐Blackwell Transporta on Center (MBTC) embrace this
mission. As you take in the ac vi es of MBTC in this report, take note
of these dual emphases: research leading to deployable solu ons, and
the personal/professional development of students, researchers, and
other transporta on professionals.
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SPTC NEW RESEARCH PROJECTS
Southern Plains Transportation Center (SPTC), is a
Regional University Transportation Center (UTC)
led by the University of Oklahoma. The consortium includes Oklahoma State University, Langston
University, University of Arkansas, the University
of New Mexico, Louisiana Tech University, the
University of Texas at El Paso, and Texas Tech
University.
Behavior of Bridge Decks Using High Performance
Steel
Micah Hale, Ph.D.
University of Arkansas
January 2017‐December 2017

Dependence of Infrastructure Restora on on
Transporta on Networks
Sarah Nurre, Ph.D.
University of Arkansas
May 2016‐April 2017

Corrosion of reinforcement is one of the main rea‐
sons leading to the deteriora on of concrete bridge
decks. Researchers have determined that the use of
ASTM A1035 steel is a promising technology to re‐
duce the eﬀect of reinforcement corrosion, increase
the structural durability, and extend the service
life. The high corrosion resistance and high tensile
strength of A1035 are achieved by proprietary altera‐
on of the steel composi on and microstruc‐
ture. However, A1035 steel has no discernable yield
plateau as Grade 60 steel, which leads to the diﬀer‐
ence in the structural performance of concrete mem‐
bers containing A1035 steel as the main reinforce‐
ment. For bridge decks, a simply one‐to‐one replace‐
ment of Grade 60 steel with A1035 steel leads to a
number of problems: (1) the concrete members are
over‐reinforced which result in a compression‐
controlled failures; (2) the members show less duc l‐
ity and li le to no warning at failure; and (3) the ma‐
terial cost is increased due to more A1035 steel is
used than necessary. The main objec ve of this pro‐
ject is to inves gate bridge decks reinforced with
A1035 steel at the service and strength limit states.

The restora on of cri cal infrastructure systems
a er extreme events is vital. Cri cal infrastructure
systems including energy, communica on, infor‐
ma on technology, emergency services, and trans‐
porta on enable society to func on. The inability to
quickly restore these vital infrastructures can result
in catastrophic and compounding consequences. In
this context, we will create restora on plans over
me for both the transporta on network and one
other interdependent network. By focusing not just
on the transporta on network, we also capture how
other restora on ac vi es depend on the transpor‐
ta on network and how the restora on ac vi es of
the transporta on network enable eﬃcient restora‐
on of other infrastructure services. We will consider
which transporta on network components the work
crews will use to move from one task to another and
how the traversal me needed for work crew move‐
ment on diﬀerent transporta on components im‐
pacts restora on of all services. We mo vate the se‐
lec on of these decisions with the objec ve to max‐
imize the cumula ve sa sfac on of demand over
me. By using a cumula ve objec ve over me, we
explicitly model the outage of a service and also the
dura on of the outage. The purpose of this research
eﬀort is to remove this common assump on and ex‐
plicitly model the transporta on network for the de‐
velopment of infrastructure restora on plans.
Le : photo courtesy of AHTD
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Eﬀects of Weather Events on Truck Traﬃc
Using Fixed and Mobile Traﬃc Sensors
Sarah Hernandez, Ph.D.
University of Arkansas
March 2016‐February 2017

Rapid and Con nuous Assessment of Soil
Condi ons along Highway Alignments
Clint Wood, Ph.D., P.E.
University of Arkansas
April 2016‐March 2017

According to Federal Highway Administra on, truck‐
ing is the dominate mode of transport for freight
commodi es accoun ng for 68% of the market by
weight and 65% of the market by value. In the
Southern Plains region, severe weather condi ons
such as wind, ice, and snowfall can have major
eﬀects on traﬃc volumes along the highway net‐
work. The goal of this study is to develop a predic‐
ve model that relates varia ons in truck traﬃc
pa erns to weather condi ons, with a focus on ex‐
treme weather events. The research will accomplish
the following objec ves: (1) develop a spa al regres‐
sion model to explain and predict the impact of
weather events on truck traﬃc volumes, (2) fuse
fixed truck traﬃc sensor measurements with mobile
sensor data to produce es mates of popula on level
of vehicle miles travelled (VMT)/vehicle hours trav‐
elled (VHT) impacts of weather events, and (3) pre‐
dict annual average daily truck traﬃc and VMT/VHT
impacts based on forecasts of extreme weather
events. This research model will augment truck
traﬃc data gathered from Weigh‐In‐Mo on sensors
with truck Global Posi oning Systems data to predict
VMT/VHT impacts. Further this study will explore
spa al regression models which correct for spa al
autocorrela on that exists in explanatory variables
due to spa al diﬀerences in transporta on network
density and land uses.

For new highway alignments in the southern plains
region and around the na on, shallow subsurface
inves ga ons are typically conducted using drilling
and sampling methods. Drilling and sampling is con‐
ducted at discrete loca ons usually 1,000s of feet
apart with the objec ve of determine the proper es
(resistant modulus and AASHTO soil classifica on)
and subsurface stra graphy for design of the new
highway. Although this method is eﬀec ve at deter‐
mining design values, it is o en slow to conduct and
expensive. The objec ve of the study is to determine
the applicability of capaci vely coupled resis vity for
conduc ng a preliminary survey along a new high‐
way alignment with the purpose of developing a less
extensive, but more detailed characteriza on of the
alignment using drilling and sampling, where sam‐
ples are taken from loca ons where stra graphy
changes occur rather than uniformly along the align‐
ment. This has the purpose of reducing the number
of drilling and sampling loca on, but providing a
more comprehensive subsurface inves ga on with
less uncertainty in the loca on of stra graphy
changes. Ul mately, the project hopes to develop a
new tes ng methodology, which can be used to
evaluate subsurface soil condi ons for new highway
alignments in order to reduce the cost of the inves ‐
ga on and provide more comprehensive results for
design.
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SPTC ONGOING RESEARCH PROJECTS
Evalua on of Surface Treatments to Mi tgate
Alkali‐Silica Reac on
Micah Hale, Ph.D., P.E.
University of Arkansas
October 2013‐July 2017

the concrete. Current research is examining methods
of measuring the rela ve humidity within the blocks.

Impact of Extreme Summer Temperatures on Bridge
Structures
Micah Hale, Ph.D., P.E.
University of Arkansas
Alkali‐silica reac on (ASR) is the most common form Royce W. Floyd, Ph.D., P.E.
of alkali‐aggregate reac on and has become a University of Oklahoma
problem in concrete structures throughout the October 2013‐July 2017
world. Current methods of preven ng ASR involve
months to determine the poten al reac vity of During the first task of this study,
four full‐scale
aggregates, and years to verify the results of segments of AASHTO I‐beam girders were
accelerated tes ng. These methods prevent ASR
fabricated. Two Type II and two Type IV girders were
from occurring. This research focuses on mi ga ng
cast. Two girders were placed in Faye eville,
ASR once it has occurred. The project examines using
Arkansas, and two were placed in Norman,
silane and other sealers to mi gate ASR in concrete
Oklahoma. An addi onal Type V girder was cast in
structures. The barrier wall has been instrumented
Faye eville, AR. The temperatures of these girders
so that expansion and rela ve humidity can be were monitored for 12 months while constantly
monitored. In the laboratory, field exposure blocks exposed to environmental condi ons. Using internal
containing reac ve silica have been cast. Each block and external thermocouples, temperature readings
was instrumented so that expansion and rela ve were collected at 29 loca ons throughout the cross
humidity can be monitored. These blocks were also sec on. The ends of each beam were insulated to
treated with silane and other sealers to determine prevent heat loss. Environmental data was collected
the most eﬀec ve treatment that can mi gate ASR
concurrently to analyze impacts of factors such as
expansion by reducing internal rela ve humidity. The daily temperature range and wind speed. Data
results showed that silane was eﬀec ve in reducing collected from the study showed that the current
expansion and internal rela ve humidity. However, AASHTO predic on models do not accurately
blocks treated with linseed oil expanded more than es mate the thermal gradients in narrow flanged,
the control blocks which were le untreated. This
prestressed bulb tee girders.
was due to the linseed oil trapping moisture within

Photo courtesy of AHTD
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SPTC COMPLETED RESEARCH PROJECTS
Development of the MASW Method for Pavement
Evalua on
Clinton Wood, Ph.D., P.E.
University of Arkansas
October 2013‐July 2016

Evalua on and Repair of Exis ng Bridges
in Extreme Environments
Royce Floyd, Ph.D., P.E.
University of Oklahoma
Gary Prinz, Ph.D., P.E.
University of Arkansas
Infrastructure deteriora on is a major issue for trans‐ October 2013‐July 2016
porta on infrastructure in the southern plains region
and around the na on. Delamina on, cracking, and The goal of this project was to increase the longevity
many other failure modes in bridge decks and pave‐ of exis ng structures through development of com‐
ment systems are a daily issue in the constant prehensive strategies for evalua on and resilient re‐
maintenance of transporta on systems. Extreme pair of pre‐stressed concrete and steel bridge girders
weather further exasperates the problem of failing subjected to extreme environments. Regarding con‐
infrastructure by increasing the wear and tear on crete bridges, the eﬀect of end region steel corrosion
transporta on systems through more frequent on girder capacity is examined. Regarding steel bridg‐
freeze‐thaw cycles and larger temperature swings. es, innova ve corrosion resistant fa gue retrofits are
Highway departments need non‐destruc ve tes ng explored. We iden fied mul ‐girder systems as the
(NDT) methods to determine the condi on of infra‐ most prevalent steel bridge construc on type within
structure. This project explored the use of the Mul ‐ the southern plains region. Detailed finite element
Channel Analysis of Surface Waves (MASW) as a NDT simula ons (modeling techniques validated through
method for characteriza on of pavements. Tests bridge measurements) indicate that the par al‐depth
have been conducted on concrete samples and full cross‐frame‐to‐girder a achments within these mul
size pavement sec ons aﬀected by alkali‐silica reac‐ ‐girder systems are the most fa gue cri cal re‐
on (ASR) to determine the rela onship between gions. Pre‐stressed carbon fiber fa gue retrofits hav‐
shear wave velocity developed using the MASW ing specially tuned pre‐stressed levels were devel‐
method and strain increases due to ASR expansion of oped to ensure infinite fa gue life within the aﬀected
the concrete. Results indicate that the MASW meth‐ connec on regions. Laboratory tests equipped with
od is capable of detec ng the damage due to ASR for the prototype retrofits were successful in shi ing the
low to moderate damage levels in the concrete, addi‐ mean stress in an instrumented steel beam. The re‐
onal work needs to be completed to determine ac‐ sult is a cost‐eﬀec ve and corrosion resistant “bridge
band‐aid” that can be applied to mi gate fa gue
curacy for heavily damaged concrete.
cracks in a wide array of steel bridge geometries.
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CENTER FOR TRAINING TRANSPORTATION PROFESSIONALS

Back row—Aus n Williams, Frances Griﬃth, Mary Fleck, and Roselie Conley
Front row—Najma Alam, Stacy Williams, and Diane Allen

The Center for Training Transporta on Professionals (CTTP) has had a banner year, holding more cer fica‐
on classes than in any previous year! A total of 44 classes will be oﬀered in 2016, which tops the previous
record of 40. An upswing in the state’s construc on industry and the overall economy are believed to be
responsible for the increase, as well as new companies performing work in the state of Arkansas. These
companies have also hired a number of new technicians needing cer fica on. The primary courses of Basic
Aggregates, Concrete Field Tes ng, Hot Mix Asphalt, Soils, and Concrete Strength Tes ng, have shown con‐
sistent enrollment throughout the year. Numerous requests have been received for the Na onal Pollutant
Discharge Elimina on System (NPDES) course, in response to an ini a ve to include more agency person‐
nel, contractors and prac oners in this cer fica on. Laboratory cer fica on has also indicated solid trends
in the industry, with approximately 50 labs renewing cer fica ons, and 6 new labs enrolling in the program.
Online training has gained significant momentum, par cularly as a study aid for those a ending CTTP train‐
ing courses. In August, CTTP was pleased to add another full‐ me staﬀ member to the team. Aus n Wil‐
liams, full‐stack web developer, will be responsible for crea ng customized back‐end programming so that
CTTP will be able to provide a wider array of online services to technicians and laboratories. This addi on
will allow the CTTP Online Products Specialist to focus more on the CTTP learning management system, as
well as incorpora ng addi onal interac ve features into the online training experience. CTTP has also been
very ac ve with the Technology Transfer (T2) program, which is managed by the Arkansas State Highway
and Transporta on Department. So far this year, CTTP has instructed nearly 200 technicians in topics in‐
cluding Asphalt Pavement Maintenance, Stormwater Management, Erosion Mi ga on for Unpaved Roads,
Safety Countermeasures, and Pavement Management. The pilot course for the Arkansas Unpaved Roads
program was held in April, providing required training for the Unpaved Roads grant program, which is ad‐
ministered by the Arkansas Department of Rural Services. Five more courses are scheduled this year in vari‐
ous regions of the state, which will directly support the grant program.
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ARKANSAS GOVERNMENT OFFICIALS VISIT MACK‐BLACKWELL

October 12, 2015
Senator John Boozman visited MBTC
and met with center leadership and
our student professional society,
Transporta on Leaders of the 21st
Century.

November 13, 2015
Congressman Steve Womack spoke
about current transporta on
challenges at our Mack‐Blackwell
Annual Advisory Board Mee ng.

March 4, 2016
Congressman Bruce Westerman
listens to Dr. Gary Prinz talk about
the center’s current and future
structural engineering lab research.
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MBTC STUDENT ACHIEVEMENTS
In November 2015, Richard Deschenes, Jr. was awarded
the Jack Buﬃngton 8th annual Outstanding Student
Poster Award. Deschenes presented his poster on pave‐
ment alkali‐silica reac ons in Arkansas at the 2015
MBTC Advisory Board Mee ng and was selected by the
MBTC Advisory Board. Deschenes is a civil engineering
graduate student working under the supervision of Pro‐
fessor Micah Hale. His work is sponsored by Arkansas
State Highway and Transporta on Department.
Pictured: Heather Nachtmann, Richard Deschenes Jr.,
Kevin Hall, and Jack Buﬃngton

Pictured: Joseph Daniels and Bryan Casillas

Civil Engineering graduate students, Joseph Daniels,
Bryan Casillas, and Michael Deschenes have been se‐
lected to receive pres gious 2016 Dwight David Eisen‐
hower Graduate Fellowships. The objec ve of the
Dwight David Eisenhower Transporta on Fellowship
Program is to a ract qualified students to the field of
transporta on and research, and advance transporta‐
on workforce development. The program encom‐
passes all modes of transporta on and is administered
by the Universi es and Grants Programs, an intermod‐
al, congressionally mandated program originally author‐
ized by the Intermodal Surface Transporta on Eﬃciency
Act (ISTEA) of 1991 for $2 million annually.

Andrew Hindman, Colton Horn, and Elkanah Knowles
have been selected as 2016 Arkansas Good Roads
scholarship recipients. The organiza on grants scholar‐
ships to outstanding civil engineering students in their
junior or senior year. Recipients of the scholarship
commit to work in the transporta on field in Arkansas
for a minimum of one year a er gradua on. The or‐
ganiza on creates awareness of the benefits of im‐
proving roads, bridges, and other key transporta on
infrastructure in Arkansas by researching, evalua ng
and publicizing data focused on transporta on.
Pictured: Andrew Hindman, Colton Horn
and Elkanah Knowles
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IN THE NEWS
Frances Griﬃth, CTTP associate director, has been elected to the board of di‐
rectors of the American Concrete Ins tute. She will serve a three year term,
which commenced in June 2016. Griﬃth has been involved with the ACI for
more than ten years, star ng when she was a civil engineering student at the
University of Arkansas. In 2013, she was named an ACI fellow. Her experience
with cer fica on has allowed her to make valuable contribu ons to the organ‐
iza on, as well as to the University of Arkansas through her service on cer fi‐
ca on program commi ees. For the last 17 years, she has coordinated Con‐
crete Field Tes ng cer fica on programs for students in the civil engineering
department, enabling these students to develop skills for future research and
employment opportuni es. She is the first woman to chair a cer fica on com‐
mi ee and receive the ins tute's Cer fica on Award.

Micah Hale, professor of civil engineering, has been selected as head of the
civil engineering department. Hale began the new posi on on August 15,
2016. Hale has been with the University of Arkansas since 2002. In his re‐
search, he focuses on improving the performance of concrete and developing
industry standards for new types of concrete. One of his most recent projects
involved finding a solu on to cracking caused by a process called alkali‐silica
reac on, which has been compromising parts of Interstate 49 south of
Faye eville. Hale received his bachelor's, master's and doctorate degrees
from the University of Oklahoma. He has received the George D. Nasser
Award from the Precast/Prestressed Concrete Ins tute, the Charles and Na‐
dine Baum Award for Teaching from the University of Arkansas, and the Out‐
standing Teacher Award from the Department of Civil Engineering. He is a fellow of the American Concrete
Ins tute, and was selected to par cipate in the Na onal Academy of Engineering's Fron ers of Engineering
Educa on symposium in 2010.
Heather Nachtmann, professor of industrial engineering, associate dean for
research for the College of Engineering, and MarTREC director was awarded
the tle of Fellow by the Ins tute of Industrial and Systems Engineers and was
recognized by the University of Arkansas Top 15 in 2015 class of research
award recipients. The award of Fellow is the highest classifica on of IISE mem‐
bership, and it is awarded to outstanding leaders of the profession who have
made significant, na onally recognized contribu ons to industrial engineering.
The oﬃces of the Provost and Vice Chancellor for Academic Aﬀairs and Vice
Provost for Research and Economic Development recognized faculty and staﬀ
researchers who were the University’s most highly funded in fiscal year 2015.
As a group, the 15 faculty and staﬀ researchers accounted for more than half
of the University of Arkansas’ total external research funding of $63.7 million
in fiscal year 2015.
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Dr. Jingjing Tong, University of Arkansas graduate student alum‐
nae, was honored at the October 2015 American Society for Engi‐
neering Management Annual conference in Indianapolis, Indiana.
Tong was named first runner‐up 2015 Best Disserta on Award
Winner. Tong's disserta on, "Disrup on Response Support for
Inland Waterway Transporta on," was chaired by Heather Nacht‐
mann, associate dean for research in the College of Engineering,
professor of industrial engineering, and MarTREC director. Tong
is an assistant professor in the Department of Polytechnic Studies
at Southeast Missouri State University.
Pictured: Heather Nachtmann, Jingjing Tong, Kim Needy
and Ed Pohl

DAN FLOWERS DISTINGUISHED LECTURE SERIES
November 12, 2015
Gene Higginbotham (pictured)
Execu ve Director, Arkansas Waterways Commission
and Heather Nachtmann Ph.D., MarTREC Director
Regional Economic Impact Study for the McClellan Kerr
Arkansas River Naviga on System

April 14, 2016
Robert Sinn, P.E. (pictured)
Principal and Building Structure Prac ce Leader, Thornton Tomase
Jeddah Tower, The Next World’s Tallest Building and the
First Man‐Made Structure to Reach a Height of one Kilometer
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MBTC FINANCIALS
Expenditure Ac vity Distribu on
FY16 Expenditures = $2,140,786

7%

21%

Research
Tech Transfer

58%

Education
Admin

15%

Center Expenditure Breakdown
FY16 Expenditures = $2,140,786

$640,871

martrec
sptc
$1,333,296

cttp
$166,619
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MESSAGE FROM THE DIRECTOR
The U.S. Department of Transporta on’s Beyond Traﬃc 2045 dra re‐
port puts forth a set of challenges that our 22nd century transporta on
system will face if transporta on leaders do not find innova ve solu‐
ons to address these challenges. MarTREC’s research is preparing our
Na on’s future transporta on system for increased freight demand,
growing popula on, aging infrastructure, and climate change by facili‐
ta ng safe, secure, and environmentally‐friendly mul modal freight
movement in support of economic vitality. You will clearly see the ad‐
vances our research faculty and students are making as you review this
year’s annual report. It is cri cal that we produce a next‐genera on
workforce that is prepared to face and mi gate these challenges to en‐
sure a resilient, safe, eﬃcient, and eﬀec ve mul modal transporta on
system. We are proud of this year’s accomplishments and look forward
to future contribu ons of our research projects and educa onal pro‐
grams. We hope you enjoy reading our 2015‐2016 annual report!
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RESEARCH
MarTREC conducts research ac vi es in three research domains: 1) Mari me and Mul modal
Logis cs Management, 2) Building Resilient and Sustainable Mul modal Infrastructure, and 3)
Livability and Emergency Management of Coastal and River Valley Communi es.
VISION
MarTREC’s theme is building economic compe veness through eﬃcient, resilient, and sustainable
mari me and mul modal transporta on systems. Our vision is to be recognized as the Na on’s
premier source for exper se on mari me and mul modal transporta on research and educa on.
Our MarTREC consor um was formed based on na onally‐renowned exper se suppor ng the
MarTREC theme, strategic loca on along a major navigable river or in a coastal area, and dedica on
to transferrable research and inclusive educa on and workforce development.
CONSORTIUM
Compe vely funded in September 2013 through Map‐21, the University of Arkansas, located in
Faye eville, AR, was awarded a Tier 1 Center en tled the Mari me Transporta on Research &
Educa on Center that focuses on building Economic Compe veness. Our consor um consists of the
University of Arkansas, Faye eville, AR; Jackson State University (JSU), Jackson, MS; Louisiana State
University, Baton Rouge, LA; and University of New Orleans, New Orleans, LA. JSU is a Minority
Serving Ins tu on and AR, LA, and MS are EPSCOR States collabora ng to meet the EPSCOR goal of
s mula ng compe ve research.
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MarTREC STUDENT ACHIEVEMENTS
Peter Webb was recognized as MarTREC’s Outstanding Stu‐
dent of the Year at the 24th Annual Awards ceremony that
took place as part of the Council of University Transporta on
Centers annual banquet in January, 2016. Webb is a Gradu‐
ate Research Assistant under the supervision of Dr. Bethany
S ch, at the Merri C. Becker, Jr. Transporta on Ins tute at
the University of New Orleans. His research seeks to validate
the applica on of CRS & SI technologies to collect data and
provide a mul ‐user, mul ‐criterion decision‐making frame‐
work for the development and coordina on of E‐Naviga on
technology for the mari me industry with the purpose of im‐
proving commercial shipping and safety.
Pictured: Bethany S ch, University of New Orleans; Heather Nachtmann, University of Arkansas;
Peter Webb, University of New Orleans; and Carol Short, University of New Orleans
The Mississippi Summer Transporta on Ins tute, a
three‐week residen al program hosted by Jackson
State University, was co‐funded by Federal Highway
Administra on, Mississippi Department of Transpor‐
ta on, and MarTREC. This year’s cohort consisted of
28 high school students, 50% female and 96% Afri‐
can American. The program introduces a diverse
group of mo vated pre‐college students to the
transporta on industry and promotes interpersonal
skills and exposes students to real‐world transporta‐
on issues. Students par cipated in hands‐on pro‐
jects designed to improve their mathema cal and
scien fic abili es as well as their leadership skills.
Pictured: The 2016 MSTI Students
MarTREC and the University of Arkansas were
honored to support Zaliya Morris of Jackson
State University as our George Washington
Carver Research Summer Intern in summer
2016. Morris is a Civil Engineering senior at JSU
this Fall. Civil Engineering Assistant Professor Dr.
Clint Wood served as Morris’ advisor for the
summer. Her research, “Comparison of Photo‐
grammetry So ware” will be presented at the
Transporta on Research Board 96th Annual
Mee ng in Washington D.C.
Pictured: Ms. Zaliya Morris discussing her
research poster with Dr. Kevin Hall
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MarTREC NEW PROJECTS
Corrosion‐Tolerant Pre‐Stressed CFRP Fatigue
Retrofits for Improved Waterway Lock Reliability
Gary Prinz, Ph.D., P.E.
Clint Wood, Ph.D., P.E.
University of Arkansas
It is the policy of U.S. Army Corps of Engineers July 2016‐June 2018
(USACE) to integrate climate change preparedness
and resilience planning and actions in all activities for Retrofits for Improved Waterway Lock Reliability
the purpose of enhancing the resilience of our built Locks are essential to waterway transport for many
and natural water‐resource infrastructure (USACE Cli‐ river and canal systems, allowing passage of ships
mate Preparedness and Resilience Policy Statement through areas of differing water elevation. Over 23M
2014). The US Global Change Research Program Na‐ cargo tons passed U.S. Army Corps of Engineers locks
tional Climate Assessment defines transportation sec‐ in January of 2015 alone, and 19 locks aid water
tor components that are vulnerable to climate transport throughout Arkansas, Louisiana, and Missis‐
change, including fixed node infrastructure (ports), sippi. These locks typically consist of large steel gates
fixed route infrastructure (locks, canals/channels), that are subject to large alternating forces as water
and vehicles (ships, barges). Inland waterways may levels are changed, and as lock gates open/close. Re‐
experience greater floods due to changing land‐use peated loads, corrosive waterway environments, and
patterns and precipitation, drought can lower vessel component geometry can all contribute to fatigue/
drafts, and less ice on navigable waterways could in‐ fracture issues that can limit lock gate service and in‐
crease seasonal windows for passage. The objec ve hibit the overall reliability of waterway transport. Un‐
of this work is to integrate resilience planning and fortunately, fatigue issues within steel lock gate com‐
climate change preparedness for water‐resource in‐ ponents are often only evident once the gates are
frastructure. Sta s cal models of Climate Impacts on emptied for routine service, or once serviceability is
Lock Use and Performance will help DOT and USACE interrupted by structural failures. Lock service inter‐
integrate Climate Change Adapta on with Lock Oper‐ ruptions/repairs are costly (temporary repairs to the
a ons and Marine Services by quan fying fixed route Montgomery Lock & Dam = $3.5M) but manageable
infrastructure vulnerability. The research steps will be from a fatigue perspective. The project addresses fa‐
to review literature, consolidate locks by district / di‐ tigue issues within lock gates, identifying critical com‐
vision and / or waterway data for calendar years 1993 ponents and exploring methods for preventing fa‐
– 2015 and es mate generalized linear models (GLM) tigue cracks for the entire gate component service
of annual tons locked by commodity group and lock, life. The use of carbon fiber reinforced polymer plates
as a func on of lock usage and unavailability, general will be explored along with innovative pre‐stress and
characteris cs of locks, and climate variables.
bonding strategies to fine‐tune component stresses
and achieve infinite component fatigue life.
Climate Impacts on Lock Use and Performance
Justin Chimka, Ph.D.
University of Arkansas
July 2016‐June 2018
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Development of a Design Protocol:
Sustainable Stabiliza on of Slope using
Recycled Plas c Pin in Mississippi
Sadik Khan, Ph.D., P.E.
Jackson State University
May 2016‐April 2017
The mari me and mul modal system is an integral
part of the eﬃcient movement of the na on’s freight,
which includes around 25,000 miles of commercially
navigable harbors, channels, and waterways, 4 million
miles of public highways and roads, and over 140,000
miles of na onal, regional, and local railroad net‐
works. Slopes and embankments are one of the major
components of the mari me and mul modal trans‐
porta on infrastructure, which are o en subjected to
shallow landslides due to the existence of expansive
clay soil. In Mississippi, the shallow slope failure is
induced by the clima c (temperature and rainfall)
varia on that cause shrink‐swell behavior of expan‐
sive Yazoo clay soil, and require significant budget to
repair. As a cost eﬀec ve alterna ve, Recycled Plas c
Pins (RPP) can be u lized to stabilize shallow slope
failures, to oﬀer a sustainable op on and increase the
economic compe veness to maintain mul modal
transporta on infrastructure. This study inves gates
the eﬀec veness of RPP to stabilize shallow slope fail‐
ure on Yazoo clay in Mississippi, and develop a next
genera on design protocol based on the clima c vari‐
a on of Mississippi, to maintain an eﬃcient, resilient,
and sustainable mul modal transporta on system.
Evaluating the Performance of Intermodal
Connectors
Sarah Hernandez, Ph.D.
University of Arkansas
August 2016‐June 2018
This project focuses on evaluating the performance of
Intermodal Connectors (IC)‐ critical “last mile” road‐
ways connecting intermodal freight facilities such as
maritime ports to the National Highway System
(NHS). ICs account for less than 1% of NHS mileage,
but are critical for timely and efficient multimodal
freight movements. ICs are currently not well moni‐
tored or understood and are frequently missing from
statewide planning, programming, and forecasting
models. ICs are in relatively poor condition compared
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to the NHS as a whole. This has cascading effects on
the reliability of multimodal freight operations‐ a 1‐
or 2‐hour delay in a drayage movement can result in
a 24‐hour holdup in a domestic multimodal shipment.
Continued economic growth and reliance on inter‐
modal supply chains will further strain intermodal
connectors if freight planning efforts do not effective‐
ly consider the use and performance of these critical
network links. As a remedy, this project will instru‐
ment a selection of corridors and alternative routes
serving the ports Van Buren, Little Rock, and Pine
Bluff in Arkansas to gather comprehensive usage and
performance characteristics. This project is timely giv‐
en a recent assessment by the FHWA and MARAD
which identified a number of shortcomings in current
data collection methods, data availability and a lack
of understanding in how IC performance affects local,
regional and national freight movements.
Innovative Bio‐Mediated Particulate Materials for
Sustainable Maritime Transportation Infrastructure
Lin Li, Ph.D., P.E.
Jackson State University
November 2015‐October 2016
Innovative bio‐mediated particulate materials may
provide great and previously unexplored opportuni‐
ties as cost‐effective and sustainable construction
materials for maritime transportation infrastructure.
The primary objec ve of this research project is to
develop bio‐mediated par culate materials to en‐
hance the resilience and protec on of mari me
transporta on infrastructure elements. The advanced
materials are based on microbially‐induced calcite
precipitation (MICP) for the sandy soils in the coastal
area. To address this need, and building upon its ex‐
perience and expertise in the area, this project puts
forth multidisciplinary effort to evaluate the mechan‐
ical properties of bio‐mediated sandy soils attributa‐
ble to the formation of MICP. Biological techniques,
such as MICP, can provide unexplored opportunities
for cost‐effective, in situ improvement of the engi‐
neering properties of sandy soil. As one of the natural
process in mineral precipitation, MICP by urea hydrol‐
ysis can result in relatively insoluble compounds con‐
tributing to soil cementation.

Measurement of Traﬃc Network Vulnerability for
Mississippi Coastal Region
Feng Wang, Ph.D., P.E.
Jackson State University
November 2015‐October 2016
Hurricanes are one of the most catastrophic events
resul ng in severe consequences including loss of life
and property damage. The magnitude of devasta on
was evident in the hurricanes Katrina and Rita in the
Gulf coast. The Mississippi Gulf coast region generally
refers to the Gulfport‐Biloxi‐Pascagoula Area that
consists of the Gulfport‐Biloxi Metropolitan Area and
the Pascagoula Metropolitan Area, including five
coun es and a joint popula on of about 400 thou‐
sand residents and 150 thousand families. This pro‐
ject will study the vulnerability of the coastal trans‐
porta on network by applying stochas c game theo‐
ry to the Mississippi coast region to provide the eﬃ‐
cient connec vity measurement with on‐demand ap‐
plica ons in emergency situa ons. In a game theory
approach, it is assumed that there are two opponents
in a non‐coopera ve zero‐sum game with symmetric
informa on. One is the router, a benevolent player
who seeks the shortest paths for all travelers, and the
other is an evil tester who tries to disable edges in the
network to maximally disrupt network performance.

lenging problem because a decision‐maker must (i)
choose from numerous potential locations that are in
need of dredging and (ii) schedule selected jobs with‐
in allowable environmental windows. In its simplest
form, this series of decisions can be broken into two
problems: (1) job selection problem and (2) job
scheduling problem. Prior research projects support‐
ed by MarTREC and the Army Corps of Engineers, in‐
vestigators Rainwater, Nachtmann and Sullivan have
developed the first quantitative optimization tools to
assist decision‐makers with the a deterministic, one‐
year variant of the Job Scheduling Problem. This
methodology has already been integrated into Corps
computing systems. Previous work assumes that the
decision‐maker has been provided a preselected set
of jobs for scheduling consideration. A quantitative
system for comprehensive consideration of dredge
job selection does not exist. The failure to integrate
the selection and scheduling process suggests that
opportunity exists for significant financial and opera‐
tional benefits for transportation planners. This re‐
search seeks to provide new quantitative tools that
address this need by leveraging the expertise devel‐
oped in this area by the team of investigators.
Statistical Analysis of Vehicle Crashes in Mississippi
Based on Crash Data from 2010 to 2014
Feng Wang, Ph.D., P.E.
Jackson State University
November 2015‐October 2016

The current traffic safety situation in Mississippi has
been of great concern. The Mississippi Department of
Transportation crash dataset shows that more than
640,000 traffic crashes on Mississippi highways were
recorded over the period from May 2010 to February
2014. The National Highway Traffic Safety Administra‐
tion of the U.S. Department of Transportation has
Optimal Dredge Fleet Scheduling ‐ Phase 2 Research identified the following major causes for traffic crash‐
Chase Rainwater, Ph.D.
es: 1) DWI (driving while intoxicated); 2) Speeding;
and 3) distracted driving. Models have been built to
Heather Nachtmann, Ph.D.
University of Arkansas
analyze the vehicle crashes for major highways in the
August 2016‐August 2017
Mississippi coastal area. We are applying the models
to crashes on multiple highway corridors and have
The excavation of US waterways, commonly known developed machine learning algorithms to identify
as dredging, is vital to our economy. Without naviga‐ traffic crash hot spots on US 49.
ble waterways, transportation of product may be dis‐
rupted. Oversight of dredging operations is a chal‐
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Quan fica on of Mul modal Transporta on
Network Vulnerability: A Pilot Study in Mississippi
Himangshu Das, Ph.D., P.E.
Jackson State University
May 2016‐April 2017

Quan fying Resiliency of Mari me Transporta on
Systems
Brian Wolshon, Ph.D., P.E., PTOE
Louisiana State University
October 2015‐May 2018

There are pressing needs to develop a network based
quan fica on framework to assess vulnerability of
mul modal transporta on and infrastructure net‐
work exposed to both natural and man‐made haz‐
ards. The objec ve of this study is to iden fy cri cal
transporta on networks and its vulnerabili es to a
wide variety of hazard condi ons based on real‐world
data. Three research ques ons will be addressed: 1)
possible scenarios of future climate changes with re‐
spect to projected sea level rise and changes in storm
surge intensity specific to the Mississippi coast; 2) in‐
ventory of cri cal transporta on infrastructures; and
3) sustainability and eﬀec veness of the transporta‐
on network under possible hazard condi ons. The
objec ves will be accomplished through systema c
inventory of transporta on facili es in Mississippi
and prognos c modeling of infrastructure vulnerabil‐
ity using network model. We believe that the out‐
come of this study will be cursory towards developing
a comprehensive design, adapta on and mi ga on
framework for the state and metropolitan area to ad‐
dress risk and vulnerability of Mississippi’s transpor‐
ta on infrastructure due to hazards.

Worldwide, mari me transporta on networks facili‐
tate the movement of nearly 90 percent of total
world trade and 60 percent of global fuel and oil de‐
livery. In 2011, US foreign and domes c waterborne
trade totalled more than 2.1 billion metric tons of
goods, with 62.5 percent of this total bound for inter‐
na onal des na ons. This total also accounted for
about 15 percent of total global waterborne trade
ac vity. Waterborne shipping has increased at an av‐
erage annual rate of nearly one percent between
2009 and 2012. This research is leveraging and
adap ng archival Na onal Associa on of Independ‐
ent Schools data for resilience analyses of coastal
port opera ons following disrup ve events. The pri‐
mary contribu on of this research is that it repre‐
sents first steps toward crea ng a systema c, objec‐
ve means of measuring commercial port resiliency.
The methods developed can be used as a basis for
future studies of post‐disaster opera ons and proto‐
cols, such as evalua ons of channel opera ons a er a
disrup on so as to be er understand characteris cs
that increase resiliency.
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MarTREC ONGOING PROJECTS
Dynamic Decision Modeling for Inland Waterway
Disruptions
Shengfan Zhang, Ph.D.
Heather Nachtmann, Ph.D.
University of Arkansas
August 2014‐December 2016

projects 3) extend the models of the previous objec‐
ve to allocate maintenance budgets dynamically
over me considering uncertain weather and shoal‐
ing. Preliminary findings from our research have been
presented at the November 2015 INFORMS mee ng
in Philadelphia, PA, and the May 2016 Industrial and
Systems Engineering Research Conference in Ana‐
There is much uncertainty associated with inland wa‐ heim, CA.
terway transporta on. Natural or man‐made disrup‐
on on the inland waterway system can have wide‐ Evalua ng Coastal and River Valley Communi es
spread economic and societal impacts, and their con‐ Evacua on Network Performance Using
sequences can be significant. There are various Macroscopic Produc vity
sources of uncertainty associated with the disrup ve Sco Parr, Ph.D., E.I.T.
events (e.g., extreme weather condi ons) that make Louisiana State University
the decision process diﬃcult. As an example from the May 2015‐April 2017
perspec ve of a barge owner, in the case of a disrup‐
ve event, uncertainty in the system makes it diﬃcult Coastal and river valley communi es are par cularly
to determine if it is op mal for the barge to stay on vulnerable to catastrophic events due to their prox‐
the water and wait for the locked traﬃc to clear, or if imity to large bodies of water. A robust and resilient
it is more economical to redirect to rail or freight transporta on system is therefore impera ve in
transporta on. In this research, we are developing a these communi es to mi gate the added risk of flash
stochas c decision making framework to determine flooding, hurricanes, storm surge, and sea‐level‐rise.
the op mal decisions from a barge owner’s perspec‐ Evacua on planning and by extension, evacua on
ve during a disrup ve event.
modeling is one tool available which can assist in the
mi ga on of this risk and ul mately lead to a more
Efficient Dredging Strategies for Improving
resilient transporta on system. The simula on of
Transportation Infrastructure Resilience
mass evacua on traﬃc processes, while enormously
Kelly Sullivan, Ph.D.
valuable in emergency planning and management,
presents a number of challenges to transporta on
University of Arkansas
modelers and analysts. In this research, an op miza‐
August 2014‐December 2016
on model was proposed to maximize evacua on
The viability of the inland marine transporta on sys‐ throughput traﬃc for regional networks. This model
tem is dependent upon highly random processes in‐ aims at op mizing network ou low and trip complete
cluding weather, shoaling, and lock degrada on. This percentage at a macroscopic level by changing the
project, seeks to determine eﬃcient uses of mainte‐ distribu on of evacua on traﬃc in the me horizon.
nance dollars by developing mathema cal modeling
approaches to explore cost‐eﬃcient maintenance
strategies for hardening inland waterway infrastruc‐
ture against the possible impacts of shoaling and
weather events. Research objec ves are: 1) develop
mathema cal models to assess the cost of trans‐
por ng mul ple products from origin to des na on
of fixed channel depths 2) develop a sta c model for
alloca ng budget resources for the comple on of
scheduled and unscheduled maintenance dredging
Photo courtesy of AHTD
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Supporting Secure and Resilient Inland Waterways
Heather Nachtmann, Ph.D.
Justin Chimka, Ph.D.
University of Arkansas
August 2014‐June 2017

National Inventory and Analysis of Transit Oriented
Development in Proximity to Coasts and Port
Facilities
John L. Renne, Ph.D., AICP
University of New Orleans
October 2013‐September 2017
There is often a tension between the development of
mixed‐use transit oriented developments and heavy
industry near coastal areas and major rivers and near
port facilities. The study will quantify and examine
the number of jobs and residents in station areas
near coastal areas, major rivers, and near port facili‐
ties across the United States and forecast future de‐
velopment and job potential of underbuilt sta on ar‐
eas. The research objec ve is to iden fy the number
and type of jobs located in all types of sta ons and
compare and contrast by typology.
Rapid and Non‐Destructive Assessment of Levees
for Strength and Liquefaction Resistance
Clinton Wood, Ph.D., P.E.
Michelle Bernhardt , Ph.D.
University of Arkansas
January 2015‐December 2016
The goal of this research is to develop a rapid, non‐
destructive geophysical testing program and probabil‐
istic framework that can be used to proactively evalu‐
ate levees. A comprehensive literature review has
been compiled which iden fied main levee failure
mechanisms, the corresponding defects associated
with these failures mechanisms, and the non‐
destruc ve geophysical methods that have been
used to detect these defects. A small earthen dam
has been tested using surface wave methods and re‐
sis vity in associa on with Natural Resource Conser‐
va on Service. The Mel‐Price Wood River Levee Sys‐
tem along the Mississippi River outside St. Louis, Mis‐
souri was tested in July using surface wave methods
and resis vity. Results are being processed and will
be compared to boring logs and cone penetra on
measurements taken along the levee. The PIs are
working with researchers from the University of Texas
at Aus n Na onal Science Founda on Natural Haz‐
ards Engineering Research Infrastructure site to host
a field workshop on the non‐destruc ve evalua on of
levees.
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To mi gate inland waterway disrup on impacts, we
developed the cargo priori za on and terminal allo‐
ca on problem (CPTAP) to minimize the total value
loss of disrupted barge cargoes. CPTAP was ini ally
formulated as a nonlinear binary integer program,
and problems of realis c size were eﬃciently and
eﬀec vely solved with a heuris c approach. The final
solu on will iden fy an accessible alterna ve termi‐
nal for each disrupted barge and the priori zed
oﬄoad turn that each barge takes at its assigned ter‐
minal. Implementa on of CPTAP results reduced car‐
go value loss and response me when compared to a
naïve minimize distance approach. We are currently
extending our earlier work through CPTAP model en‐
hancement in order to provide mely knowledge and
awareness of what cargoes should be priori zed for
oﬄoading during disrup on response and what infra‐
structure exhibits low resiliency in terms of modal
capacity to poten al a acks or natural disasters
against inland waterway transporta on systems. We
have formulated and tested a linearized version of
the CPTAP model which shows result improvements
compared to our ini al approach. Our ongoing work
will refine and op mize this new solu on approach.
This project was presented at the 4th Biennial TRB‐
CMTS Conference in Washington, D.C. in June, 2016.
Vulnerability of Fuel Distribution Systems to
Hazards in Coastal Communities
John Pardue, Ph.D., P.E.
Louisiana State University
May 2015‐December 2016
Coastal communities are vulnerable to disruptions in
fuel availability for their transportation networks due
to their susceptibility to flooding and storm surge
events. This study examines fuel distribution disrup‐
tions from past storms and the time for restoration of
fuel availability after coastal hazard events. Causes
and mitigation of damaged fuel networks will be de‐
termined and new designs and methods proposed to
minimize disruption during coastal hazards.

MarTREC COMPLETED PROJECTS
Development of a Large‐Scale Traffic Simulation
Model for Hurricane Evacuation of Mississippi
Coastal Region
Feng Wang, Ph.D., P.E.
Jackson State University
July 2014 ‐ July 2015
This study developed an optimization model to obtain
improved traffic flow assignment with a minimization
of the total travel cost in a localized no‐notice evacu‐
ation network. In this study, we made the following
observations: (1) numerical results show that the im‐
plementation of a gate control strategy that increases
the capacities of the inbound and outbound links of
the selected node(s) on the Protective Action Zones
(PAZ) boundary and reduces the capacities of the in‐
bound links to the non‐gate nodes on the PAZ bound‐
ary could effectively decrease the total travel cost
and reduce the degree of conflicts related to traffic
movements and trip routes inside the network PAZ by
guiding the evacuees to evacuate from the PAZ
through the gate nodes on or near the PAZ boundary,
(2) experimental results show that in a no‐notice or
short notice evacuation for a PAZ, in which node(s) on
the boundary are selected for gate control impacts
the evacuation performance, the number of nodes
selected for a gating strategy may also impact the
evacuation performance, and (3) traffic simulations of
an evacuation scenario with a large scale network
show that applying the gate control strategy could
improve evacuation performance.
Economic Impacts of Lock Usage and Unavailability
Justin R. Chimka, Ph.D.
University of Arkansas
August 2014‐June 2016

objective is to estimate annual tons locked by com‐
modity group and lock, as a function of lock usage
and unavailability (1993‐2013). Usage data includes
average delay and processing time, barges empty and
loaded, flotillas and vessels, lockages, and percent
vessels delayed. Unavailability data includes sched‐
uled and unscheduled lock unavailabilities, and una‐
vailable times. Estimation required consolidation and
statistical models of Lock Use, Performance, and
Characteristics published by the USACE Navigation
Data Center. Results include effects of lock usage and
unavailability on tons locked by commodity group
(coal, petroleum, chemicals, crude materials, primary
manufactured goods, food, and manufactured equip‐
ment). Twenty‐two out of the 42 datasets resulted in
at least one useful subset where we could employ our
alternative to stepwise regression to find a linear
model which is efficient and practically appropriate
according to our definitions of those characteristics.
We are currently extending the project to study Cli‐
mate Impacts on Lock Use and Performance.
Exploration of Novel Multifunctional Open Graded
Friction Courses for In‐situ Highway Runoff
Treatment
Yadong Li, Ph.D., P.E.
Lin Li, Ph.D., P.E.
Jackson State University
July 2014‐June 2016

Freight statistics should provide an objective baseline
for transportation policy decisions, and national eco‐
nomic benefits of maritime transport necessitate im‐
proving inland waterways infrastructure. This work
included consolidating and learning from Lock Use,
Performance, and Characteristics data collected by Pollutants on roadways and parking lots can come
the U.S. Army Corps of Engineers (USACE) and pub‐ from various sources, including the deposition of ex‐
lished by the Navigation Data Center. The research haust, fluid leakage from vehicles, abrasion from the
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friction between tires and roads, abrasion from brake
pads, deicing activities, atmospheric deposition, cor‐
rosion of crash barriers, and pavement itself. Storm
water runoffs from roadways contain both organic
and inorganic contaminants of which large portions
are eventually conveyed to the nearby water bodies
such as rivers and lakes. Copper (Cu) and Zinc (Zn)
have been identified to be the major inorganic con‐
taminants in roadway runoffs. The goal of this study
was to examine the removal of the major heavy met‐
als Cu and Zn in roadway runoffs through pervious
concrete pavement (PCP) and Modified PCP (MPCP)
and by adding innovative additives to Open Graded
Friction Courses to create a new material that has
high heavy metal removal capacities. The results of
this study bring an important conclusion that not only
can the pervious concrete pavement bring traffic‐
related benefits but also environmental benefits be‐
cause of its long‐term removal capacities for Cu and
Zn, which are the major heavy metal contaminants in
roadway runoffs. The use of PCP in roadways and
parking lots brings positive impacts for the sake of
environmental protection.
Identifying High‐Risk Roadways for Infrastructure
Investment Using Naturalistic Driving Data
Brian Wolshon, Ph.D., P.E., PTOE
Louisiana State University
October 2013 ‐ June 2015
The state‐of‐the‐practice for most municipal traffic
agencies seeking to identify high‐risk road segments
has been to use prior crash history. While historic
traffic crash data is recognized to be valuable in im‐
proving roadway safety, it relies on prior observation
rather than future crash likelihood. Recently, howev‐
er, researchers are developing predictive crash meth‐
ods based on “abnormal driving events.” These in‐
clude abrupt and atypical vehicle movements thought
to be indicative of crash avoidance maneuvers and/or
near‐crashes. Because these types of near‐crash
events occur far more frequent than actual crashes, it
is hypothesized that they can be used as an indicator
of high‐risk locations and, even more valuably, to
identify where crashes are likely to occur in the fu‐
ture. Statistical analyses revealed that clusters of high
magnitude jerk events while decelerating were signif‐
icantly correlated to long‐term crash rates at these
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same locations. These significant and consistent rela‐
tionships between jerks and crashes suggest that
these events can be used as surrogate measures of
safety and as a way of predicting safety problems be‐
fore even a single crash has occurred.
In‐Situ Monitoring and Assessment of Post Barge‐
Bridge Collision Damage for Minimizing Traffic Delay
and Detour
Wei Zheng, Ph.D., P.E.
Jackson State University
July 2014‐June 2016
Piers of bridges across major navigation waterways
frequently suffer from barge collisions, resulting in
the closure of both bridges and waterways to traffic
for assessing the potential damage. Promptly and ac‐
curately locating potential collision damage locations
provides the basis for further quantifying the damage
extent and facilitating the informative decision‐
making on the operation of highway and navigation
channels, thus can significantly reduce the economic
losses resulted from unnecessary closure. This project
developed an efficient in‐situ monitoring and data
processing scheme for assisting bridge professionals
to reliably assess the barge‐bridge collision damage
and make prompt and informative decision on the
operation the bridge and navigation waterways.
Once a barge‐bridge collision event happens, field
dynamic measurements can be collected from the
collided bridge structure with the sensor network.
The best feature vectors were extracted and input
into the best classification models of each of the
trained classifiers. With the identified threshold of
each classifier, the prediction probability of the dam‐
age locating in each of the sub‐regions were deter‐
mined.

LNG Bunkering for Marine Vessels at the Port of
New Orleans: Siting and Facility Components
Bethany Stich, Ph.D.
James R. Amdal, Sr.
University of New Orleans
April 2014‐January 2016
The University of New Orleans Merritt C. Becker
Transportation Institute was approached by the Port
of New Orleans in 2014 to develop an assessment of
best practices regarding the construction of shore‐
side Liquefied Natural Gas (LNG) bunkering facilities
and the overall feasibility of the LNG fueling facility.
When this request was made, the maritime industry
was expected to convert their fleets from diesel to
LNG, due to fuel cost savings and in compliance with
planned environmental regulations. However, when
OPEC began dramatically decreasing the price of
crude oil in the mid‐2010s, these cost incentives
ceased to exist, especially the economic factor. The
best recommendation that can be made from this
research at present is for the Port of New Orleans to
join with the International Chamber of Shipping in
encouraging the International Maritime Organization
(IMO) division of the United Nations to continue tak‐
ing the lead in globally‐applied emissions standards.
As the shipping industry is committed to the most
rapid reduction possible of its share of greenhouse
gas emissions, the transfer of the global shipping fleet
to LNG is the most efficacious way to attain this end.
Therefore the Port is best advised to aggressively sup‐
port an IMO‐derived driven global implementation of
policies which would make this fleet conversion ulti‐
mately more cost effective than continued reliance
upon cheap diesel as a marine fuel.

moved from truck to railcar or vice versa. Greater
than 550 short line and regional railroads operating in
49 states account for almost 30% of the U.S. rail net‐
work. These small businesses compete and cooperate
with trucking interests to cost‐efficiently connect lo‐
cal economies with the larger Class I railroad system.
With three Class I railroads and 24 short lines in Ar‐
kansas, research finds the state may be poised to
ease state highway congestion, safeguard the envi‐
ronment, and support local economies by adding
transload facilities.
Optimal Dredge Fleet Scheduling within
Environmental Work Windows
Chase Rainwater, Ph.D.
Heather Nachtmann, Ph.D.
University of Arkansas
August 2014‐August 2016
The U.S. Army Corps of Engineers (USACE) annually
dredges hundreds of navigation projects through its
fleet of government dredges and individual contracts
with private industry. This project examined the deci‐
sion of allocating dredge resources to projects system
‐wide under necessary constraints including environ‐
mental restrictions concerning when dredging can
take place due to migration patterns of turtles, birds,
fish, and other wildlife, dredge equipment resource
availability, and varying equipment productivity rates
that affect project completion times. Building on pre‐
vious research with the USACE, this project has al‐
ready been successful in applying recently developed
scheduling optimization tools to provide comprehen‐
sive sensitivity analysis regarding the impact of vary‐

Multimodal Transport and TransLoad Facilities
in Arkansas
Justin R. Chimka, Ph.D.
University of Arkansas
July 2014 ‐ December 2014
National priorities include building a clean and effi‐
cient 21st century transportation sector, and multi‐
modal transportation is one of five Transportation
System Efficiency strategies at the U.S. Department of
Energy. However, additional multimodal transport
may require added transload facilities where freight is
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Photo courtesy of USACE

ing dredge job sizes, available dredge equipment and
the size of environmental windows. Beyond sensitivi‐
ty analysis, this project has expanded optimization
tools to allow for multiple dredge resources to work
on a single job, resources that dredge in non‐
consecutive intervals and environmental windows to
be enforced in a dredge‐specific fashion. The impact
of the implementa ons in this work can measured
quan ta vely. However, of equal importance is the
impact of this work on the future of decision analysis
within USACE. A er ini al success with the base mod‐
el, mari me professionals were intrigued by the use
of opera ons research to aid in their decision pro‐
cess. The poten al of the ini al tool was met with
concern over the fact that many realis c components
were not considered. The main impact of this project
is that every concern presented by USACE has now
been addressed from a modeling perspec ve. The
decision makers now understand that op miza on
tools can be flexible and extendable and, with the ap‐
propriate amount of a en on, complex challenges
can be modeled.
Regional Economic Impact Study of the McClellan‐
Kerr Arkansas River Navigation System
Heather Nachtmann, Ph.D.
University of Arkansas
April 2014 ‐ August 2015
In this research funded by the Arkansas State High‐
way and Transportation Department as a MarTREC
match project, we implemented a multiregional social
accounting matrix framework to estimate the eco‐
nomic impacts of the McClellan‐Kerr Arkansas River
Navigation System (MKARNS) activities on the study
regions of Arkansas, Oklahoma, Kansas, Missouri, Tex‐
as, and the rest of the United States. Our study con‐
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siders economic impacts from 1) Hydropower Energy
Generation, 2) USACE O&M Expenditures, 3) Private
Sector Investment Expenditures, 4) Port Activities, 5)
Shippers’ Activities, 6) Transportation Cost Savings,
and 7) Recreation Benefits. We combined our analysis
with a 2014 Oklahoma Department of Transportation
study led by Dr. Dennis Robinson of University of Ar‐
kansas ‐ Little Rock and found that the total economic
impacts of the MKARNS nationwide are $8.5 billion in
sales, $4.3 billion in gross domestic product (GDP),
and $2.5 billion in labor income. In addition, 55,872
jobs are created due to the activities related to the
MKARNS. Port Activities are the largest component of
the total economic impacts of the MKARNS followed
by Shippers’ Activities and Transportation Cost Sav‐
ings.
Road Sign Recognition during Computer Testing
versus Driving Simulator Performance for Stroke
and Stroke+Aphasia Groups
Neila J. Donovan, Ph.D.
Louisiana State University
July 2014 ‐ June 2015
Brain damage from stroke can affect physical mobili‐
ty, sensorimotor, cognition, communication, visual
perception, and visual processing which are all critical
processes needed for driving. Currently, there is no
consistent way to determine when a person can re‐
turn to driving poststroke. Most driving studies ex‐
clude people with poststroke aphasia (PWA). Aphasia
may result in the inability to recognize and interpret
the words, symbols, and gestures on road signs,
which will impact safe driving. A recent study that
tested road sign interpretation tasks among groups of
healthy and poststroke older drivers assessed the ef‐
fects of poststroke aphasia on driving. Results showed
that aphasia significantly impacted accuracy and re‐
sponse time of road sign interpretation. As language
and symbol complexity increased on road signs, the
aphasia‐affected drivers performed with less accuracy
and required more time. Findings suggest further re‐
search may show implications for the design of road
signs and decision making for healthcare profession‐
als regarding PWA patients.

MarTREC STAFF
Heather Nachtmann, Ph.D.
University of Arkansas
Director

Kevin D. Hall, Ph.D., P.E.
University of Arkansas
MBTC Execu ve Director

Amy M. Shell, M.S.
University of Arkansas
Center Coordinator

Bethany S ch, Ph.D.
University of New Orleans
Site Director

Feng Wang, Ph.D., P.E.
Jackson State University
Site Director

Brian Wolshon, Ph.D., P.E., PTOE
Louisiana State University
Site Director

CONTACT INFO
4190 Bell Engineering Center
University of Arkansas
Faye eville, Arkansas 72701
Phone: 479.575.6021
Email: martrec@uark.edu

Cover photo courtesy of AHTD

October 2015‐September 2016

martrec.uark.edu

