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SPTC Vision
Our vision is to be a diverse and inclusive regionally based, nationally 
recognized research, education and outreach center dedicated to solving 
pressing transportation and freight infrastructure problems and producing 
highly trained transportation professionals. We particularly focus on creating 
educational and training opportunities for under-represented professionals – 
Hispanic, Native Americans, African Americans, women and first-in-family-to-
attend-college — capable of leading public and private-sector efforts aimed at 
providing U.S. citizens a sustainable and resilient transportation system.

SPTC Mission
Our mission is twofold: to develop comprehensive, cost-effective and 
imminently implementable solutions to critical infrastructure-related issues 
facing the transportation systems of the region and the nation, and to prepare 
transportation professionals for leadership roles in professional and research 
careers in support of the nation’s transportation systems.

Southern Plains 
Transportation Center
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message from the director

Musharraf Zaman 
SPTC Director
David Ross Boyd Professor and Aaron Alexander Professor of Civil 
Engineering, and Alumni Chair Professor of Petroleum and Geological 
Engineering
Editor-in-Chief, International Journal of Geomechanics, ASCE
The University of Oklahoma

It is a great pleasure to see that the Southern 
Plains Transportation Center is making significant 
progress toward becoming a diverse, inclusive 
and nationally recognized regional center. This 
newsletter is focused on the activities undertaken 
during fall 2015 and spring 2016 in key areas 
of leadership, faculty engagement, workforce 
development, technology transfer, outreach and 
collaboration; emphasis is given to student and 
faculty activities and accomplishments.

As a Regional UTC founded in 2013, the 
SPTC has engaged in transportation research, 
education,workforce development, outreach and 
technology transfer programs, under the theme 
Climate-Adaptive Transportation and Freight 
Infrastructure and Safety. The center values and 
rewards multi-institutional collaborations and 
multidisciplinary teams. Through four successful 
proposal competitions, it has funded more than 40 
projects across Region 6. One-third of the research 
projects involve multi-institutional collaborations 
and six include non-consortium institutions. 
Students from every consortium institution have 
participated in the regional internship program, 
TRIP. The SPTC also has established student-
led Transportation Leadership Councils at each 
consortium institution. The Center has addressed 
workforce development needs by focusing on each 
segment of the spectrum: K-12, post-secondary 
education and professional practice. 

I want to welcome Dawn Sullivan, director of 
Capital Programs at the Oklahoma Department 
of Transportation, as chair of the SPTC Advisory 
Board. She is a highly accomplished administrator 

and a strong leader. The SPTC will benefit 
immensely from her ideas and leadership. We are 
extremely thankful to John Bowman, founding chair 
of the Advisory Board, for providing strategic and 
operational guidance at the most critical time – the 
formative stage of the center. We wish him well 
in his professional pursuit in the private sector. 
We also welcome to the Advisory Board Basharat 
Siddiqi and Angel Correa, division administrators 
for the Federal Highway Administration in 
Oklahoma and Arkansas, respectively. They 
add significant expertise and experience to the 
board, and will do a great job in representing 
federal highway administration. Marshan Marick 
also recently joined the SPTC leadership team 
as an associate director, representing Langston 
University. As a certified health education 
specialist, she is continuously looking for ways 
to place public health in the forefront of our 
communities. The SPTC stands ready to benefit 
from her health education and leadership 
experience, particularly in the transportation safety 
area.

Recognition of research contributions and 
scholarship of students and faculty is important 
to SPTC’s success and to the development of the 
next generation of transportation leaders. Regional 
Dissertation and Thesis Awards and Regional 
Paper and Poster Awards were established to 
recognize such contributions and scholarship of 
students. The first round of competition for these 
prestigious awards was held during the reporting 
period. We are thankful to those who submitted 
nominations, and we congratulate the winners. 
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 Institutional Abbreviations
Langston University
Louisiana Tech University
Oklahoma State University
The University of Oklahoma

Texas Tech University
University of Arkansas
University of New Mexico
University of Texas, El Paso

LU 
LTU
OSU
OU

TTU
UArk 
UNM 
UTEP

SPTC Consortium

The Southern Plains Transportation 
Center is a consortium of eight 
universities from U.S. Department 
of Transportation Region 6: the 
University of Oklahoma, consortium 
lead, Oklahoma State University, 
Langston University, the University 
of Arkansas, the University of New 
Mexico, Louisiana Tech University, 
the University of Texas at El Paso 
and Texas Tech University. The 
Indian Institute of Technology 
- Bombay, Mumbai, India, and 
Shandong University, Jinan, China, 
are two international collaborators. 
LU, UTEP and UNM are minority 
institutions of higher education. 
Both OSU and OU rank consistently 
as the nation’s top Native American 
bachelor degree producers in 
engineering. With a sharing to 
gain culture and an annual budget 
of $2.6 million from the U.S. 
Department of Transportation and 
dollar-for-dollar match by non-
federal sources, the SPTC provides 
a unique opportunity to develop 
comprehensive, cost-effective, 
and implementable solutions 
to critical infrastructure issues 
facing the transportation systems 
of the region and the nation, 
and to prepare transportation 
professionals for leadership roles.

My special congratulations go to Nathan Ferraro – 
SPTC’s 2016 Student of the Year. Selection of Nathan 
for this most prestigious award has raised the bar for 
future competitors. 

The SPTC consortium institutions undertook many 
impactful workforce development and outreach 
activities, including teacher workshops, training 
workshops, summer bridge, transportation academy 
and student competitions. With 37 students 
from across Region 6 participating in the 2015 
Transportation Regional Internship Program, this 
program has become a popular and effective 
workforce development activity. Highlights of these 
activities are included in this newsletter.

In addition to recognizing excellent students, the 
Early Career Development Program was established 
by the SPTC to recognize and provide seed funding 
to tenure-track faculty.

Each ECDP project is required to have a multi-
institutional team. Four projects have been funded 
so far. As part of the center’s outreach activities, we 
have supported a road safety assessment project for 
the Cheyenne and Arapaho tribes, and the Second 
Tribal Safety Champions Workshop, which was 
focused on transportation tools for saving lives. The 
center also supported a collaborative case study on 
severe-weather incident management; the SPTC, 
OU Center of Intelligent Transportation System 
and ODOT provided their domain expertise in this 
endeavor. Upon completion of testing, the case study 
will be used by the Transportation Safety Institute for 
ITS training across the nation. The center actively 
pursued many additional technology transfer events 
across the region. A highlight of some of these events 
is included in this newsletter.

Through inclusive and collaborative culture and 
impactful activities, the center is advancing the UTC 
program’s legacy of making invaluable contributions 
to transportation research, education and workforce 
development across Region 6 and the nation. We are 
thankful to everyone who made this advancement 
possible.
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Dawn Sullivan, P.E.
Director of Capital Programs
Oklahoma Department of Transportation

message from the directormessage from the directormessage from the new advisory board chair

Bio
Dawn Sullivan, SPTC Advisory Board chair, has been with the Oklahoma Department of Transportation 
since she was a student at the University of Oklahoma. Sullivan was an ODOT summer intern in 1988. 
Subsequently, she joined the ODOT Bridge Design Squad, housed at OU, as a student employee. She 
worked as a draftsperson there while pursuing her bachelor of science degree in civil engineering, graduating 
in 1990. After completing ODOT’s Engineer in Training Program, she worked as an assistant to the County 
Program’s engineer in the ODOT Tulsa office, until beginning work in the Planning Division in ODOT’s 
Central Office in Oklahoma City as the department’s traffic noise analyst. After obtaining her Professional 
Engineer Licensure, she spent a year in roadway design as engineering manager overseeing urban highway 

Let me begin by saying how 
honored and excited I am to 
be the new advisory board 
chair of the Southern Plains 

Transportation Center, following in the footsteps of 
my predecessor, John Bowman. As the founding 
chair of the SPTC Advisory Board, John did a 
wonderful job in providing strategic and operational 
guidance to SPTC. Under his leadership, the 
board not only played a key role in emphasizing 
“implementation” as a key factor in SPTC’s 
research program, but also engaged the board 
members in student-oriented programs, including 
selection of Student of the Year and winners of the 
Best Paper Awards and the Best Poster Awards. 
I know it is going to be quite challenging to fill his 
rather large boots!  

Since being named as the director of Capital 
Programs for the Oklahoma Department of 
Transportation in January this year, I have been 
extremely busy. It has been a whirlwind of new 
opportunities and challenges. My involvement with 
the SPTC Advisory Board has been particularly 
challenging, so far. In the very first week of my 
new job, I had the pleasure of chairing the annual 
retreat of the Advisory Board, held on Feb. 4 at 
the Dallas-Fort Worth Airport. Although it was 
challenging, I found this experience satisfying. It 
provided me with the opportunity to learn quickly 
a lot more about the SPTC than I knew before. I 
was truly impressed by the progress the center has 
made over a relatively short period of time – about 
two and a half years. I was particularly impressed 
by the “diversity and inclusion” approach the center 

has embraced to ensure the consortium institutions 
work closely toward achieving common goals and 
undertaking projects that not only benefit Region 
6, but the nation. I was excited to see the focus 
on diversity and workforce development, which is 
close to my heart as the first woman to be elevated 
to ODOT’s Executive Staff in the 105-year history 
of this agency. I believe seeking ways to broaden 
and diversify the transportation workforce is a key 
to our future success.  

I enjoyed the opportunity to work with the SPTC 
leadership in pursuing continued support for the 
center and to retain its designation as the Region 6 
University Transportation Center, under the FAST 
Act. I strongly believe that SPTC’s current focus 
on the state of good repair has demonstrated 
well the ability of the consortium to meet the next 
priority: Improving the Durability and Extending 
the Life of Transportation Infrastructure. Our 
agency is strongly supportive of SPTC’s effort in 
developing a collaborative culture and bringing the 
talented people from the consortium institutions 
throughout the region to address some of the most 
complex and challenging infrastructure problems, 
driven by severe weather and climate extremes 
in Region 6 and the nation. I believe the SPTC 
is better positioned than ever to lead the region 
and the nation into the future. I am excited about 
the opportunity to serve and help advance the 
SPTC’s vision of becoming a diverse and inclusive, 
regionally based, nationally recognized research 
and education center. I believe the SPTC is 
uniquely capable to carry out this vision.   
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angel correa joins advisory board

Angel L. Correa, P.E.
Federal Highway Administration
Division Administrator, Arkansas
Member of the SPTC Advisory Board

projects for the northwest and north-central regions in Oklahoma. Sullivan was promoted to assistant 
division engineer for planning and research in 2000. Subsequently, she became the division engineer for 
the same division in 2002, where she served until ODOT reorganized the environmental responsibilities 
of the department and created the Environmental Programs Division in 2007. Sullivan led the agency’s 
environmental efforts until January, when she was appointed as the director of Capital Programs — the first 
woman to be named to ODOT’s Executive Staff. As ODOT’s director of Capital Programs, she oversees 
eight functional areas of the department, including the Office of Research and Implementation.

I’m very excited to have 
recently joined the Southern 
Plains Transportation 
Center Advisory Board. 

Having worked in the transportation field with the 
Federal Highway Administration for over 25 years, 
I see the SPTC as a vehicle to not only conduct 

research on the latest transportation technologies, 
but also to help develop a skilled and sustainable 
transportation workforce to meet current and future 
transportation challenges. These are essential for 
the continued growth and vitality of the nation’s 
economy and transportation infrastructure.

Bio
Angel L. Correa became the division administrator in Arkansas in October 2015. As the senior manager, he 
is responsible for overseeing federal-aid program delivery and providing direction to FHWA’s partners and 
customers at the state and local levels.

He began his career with the FHWA in 1990, when he joined the Highway Engineer Training Program, a 
predecessor developmental program of the current Professional Development Program. In 1992, he worked 
as an area engineer in the Maryland Division. In 1996, he moved to the Office of Pavement Technology in 
Washington, D.C., where he worked as a highway engineer specializing in concrete pavement design and 
rehabilitation. In 1999, he moved to the Resource Center in Atlanta, where he served as a senior pavements 
and materials engineer. Some of his most notable technical achievements include partnering with the industry 
to develop and publish a set of concrete pavement rehabilitation guidelines and lectures at national and 
international venues on the same topic.  

In 2010, Correa made a career move from technical engineering to program management when he 
transferred to the Georgia Division as a team leader for project delivery. In Georgia, he led a staff of five 
transportation engineers while delivering a $1.2 billion federal-aid program, and implemented other national 
priority initiatives, such as the Every Day Counts, HOV to HOT conversions, TIGER program, and Public 
Private Partnerships. 

In 2011, Correa was promoted to chief of Corporate Recruitment and Career Programs in the Office of Human 
Resources in Washington, D.C. There, he led a broad range of agency-wide corporate capacity programs, 
including recruiting, student programs, the PDP and providing human resources assistance to the Senior 
Executive Service. In this capacity, he transformed the agency’s workforce by improving the entry-level 
pipeline with a strategic PDP workforce planning process.

Correa is a licensed professional engineer in the state of Maryland. He holds a bachelor of science degree in 
civil engineering from the University of Puerto Rico, and a master of science degree in civil engineering from 
the University of Illinois at Urbana-Champaign. 
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Advisory Board and Leadership Retreats

marshaN maricK JoiNs LeadershiP team

Marshan Marick
Program Director and Instructor 
Public Health Program
Langston University

Marshan Marick recently 
joined the SPTC 
Leadership Team as an 
associate director. She 
succeeds Sharon Lewis, 
associate professor of 
chemistry at Langston 
University. The center is 
thankful to Lewis for her 
contributions to SPTC, 

specifically for her role in the LU Transportation 
Academy and establishing collaborations with the 
College of Muskogee Nation. 

Marick earned her bachelor of arts degree in sociology 
from the University of Tulsa and master’s degree in 

public health from the OU Health Sciences Center. 
She currently is pursuing her doctorate in public 
health, with an emphasis in public health leadership. 
She is an instructor and director of the public health 
undergraduate program at LU. As director of this 
program, she is responsible for course sequencing 
and mapping, maintaining linkages with public health 
leaders and organizations, and managing program 
funding. As a certified health education specialist, she 
is continually looking for ways to place public health 
— including transportation safety-related issues — in 
the forefront of the communities in which she serves. 
She will contribute her health education and leadership 
experience to SPTC in the transportation safety 
area.

adVisorY Board aNd LeadershiP retreats

The SPTC annually holds two off-site retreats, 
the first of which is attended by members of the 
Advisory Board, the center director and key staff; 
the second is a Leadership Retreat attended 
by the center director, associate directors and 
key staff. Attendees discuss the strategic plan, 

performance, deliverables, changes needed, 
challenges, opportunities and future direction. 
While there is some overlap in perspective, the 
Advisory Board Retreat is more strategic, and the 
Leadership Retreat is more operational. The SPTC 
Advisory Board plays a key role in maintaining 
communications with the greater transportation 
community and advises the center director and 
leadership core on critical transportation needs, both 
regionally and nationally. 

The Advisory Board Retreat was held in Dallas on 
Feb. 4. In addition to discussing accomplishments 
and progress, this year’s retreat was focused 
on exploring ideas for the SPTC proposal for 
continued funding from the OST-R, under the 
FAST Act legislation. Dawn Sullivan, chair of the 
Advisory Board, led the event. Thomas Landers, 
dean of the Gallogly College of Engineering at OU, 
discussed leadership, collaboration and support. His 
discussion focused on the elements of leadership 
development and effective leadership, and 
emphasized the importance of stakeholder support 

SPTC Advisory Board Retreat

SPTC Associate Directors Retreat
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Student News

traNsPortatioN LeadershiP coUNciL chaPters formed

The formation of Transportation Leadership Councils 
is a region-wide initiative to provide opportunities to 
students for developing leadership skills and careers 
in transportation. TLC chapters are being formed 
at each member institution. The chapters have 
autonomy to perform activities locally; however, a 
central objective is to develop regional collaborative 
activities with other chapters (for more information, 
see  www.sptc.org/tlc/). Examples of three TLC 
chapters are included in this section.

The TLC Chapter at the University of Texas at El 
Paso encourages students from all disciplines 
interested in the transportation field to develop 
technical and professional skills needed to succeed 
in careers. Through professional guest speaker 
lectures, technical tours, student paper presentations 
and career-building workshops, UTEP students not 
only enhance their learning experience but also 

foster the growth of strong teamwork, leadership and 
networking skills. More information is available at 
http://ctis.utep.edu/utc/tlc/. 

Launched in January, the chapter has 35 members, 
six officers, one student adviser and three faculty 
advisers. The chapter conducts monthly meetings 
that include transportation-related activities such 
as hosting professional presentations from local 
industry and providing information about scholarship/
fellowship opportunities and events in which 
students can serve as volunteers. Three officers 
and eight members of TLC attended the 95th Annual 
Meeting of the Transportation Research Board, 
held in Washington, D.C., in January to learn about 
the ongoing research in the transportation sector. 
After attending this meeting,TLC President Prajwol 
Tamrakar said, “The experiences and knowledge I 
gained at TRB enhanced my research capability and 
my professional development.” The TLC Chapter 
has been active in university-wide leadership 
development activities at UTEP, including Engineers 
Without Borders and Food Drive. 

TLC members at Louisiana Tech University won 
first place in the senior design project competition, 
held in March at the 2016 Louisiana Transportation 
Conference in Baton Rouge, Louisiana. 

UTEP Transportation Leadership Chapter

Louisiana Tech Transportation Leadership Chapter

and engagement. The SPTC Leadership Retreat 
was held at the same venue the following day, and 
was focused on generating ideas for responding to 
the Request for Proposals for the UTC competition. 
Kevin Hall, SPTC associate director from the 
University of Arkansas, moderated the event. 
Overall discussions were divided into five areas: 
Strategic Plan, Leadership, Research Program, 
Workforce Development, and Implementation and 
Technology Transfer. 

For each area, the discussion focused on past 
accomplishments, future opportunities and metrics 
for measuring performance. The discussions at 
both of these retreats were timely and helpful to the 
proposal development process.
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Student News

The project, sponsored by the Louisiana Purchase 
Council, was incorporated into a senior design 
course taught by a member of the SPTC team, 
Nazimuddin Wasiuddin, associate professor of 
civil engineering and construction engineering 
technology and adviser of the TLC Chapter at 
LTU. David Hall, director of Civil Engineering, 
Construction Engineering Technology and 
Mechanical Engineering at LTU and an associate 

director of the SPTC, supported the LTU 
students in achieving this recognition.

On April 6, the Transportation Leadership 
Council and the American Society of Civil 
Engineers Student Chapter at OU hosted 
Dawn Sullivan, director of Capital Programs at 
ODOT and SPTC Advisory Board chair. Sullivan 
provided an overview of the inner workings of 
ODOT and the transportation industry, also 
discussing career opportunities, leadership 
development and challenges at ODOT and 
within transportation fields, in general. She noted 
that with a record number of people retiring 
from the state DOTs, many with significant 
experience, career opportunities within the 
transportation sector are increasing steadily. 
Relating to her own experience with the ODOT 
Bridge Design Squad while an undergraduate 
at OU, she encouraged students to pursue 
internships.

regioNaL dissertatioN aNd thesis aWard WiNNers

Dissertation and Thesis Awards were established 
by the SPTC to recognize the scholarly research 
contributions of graduate students in engineering 
or a closely related field on transportation topics 
that are important to the region and the nation. Part 
of the regional mission of the SPTC is to support 
graduate study and research in order to develop 
the next generation of transportation leaders. The 
first competition of the Dissertation and Thesis 
Awards was held in 2015. One award was given 
under each category (dissertation and thesis). 

The award ceremony was held at the 53rd Paving 
and Transportation conference, held Jan. 4 in 
Albuquerque, New Mexico. Timothy Wood (Texas 
Tech University) won the dissertation award for his 
work titled “Improved Culvert Load Rating Through 
an Evaluation of the Influence of Cover Soil Depth, 
Demand Model Sophistication, and Live Load 
Attenuation.” Brittany Cranor (the University of 
Oklahoma) won the thesis award for her work 
titled “Analysis and Experimental Testing for Shear 
Behavior of an AASHTO Type II Girder in Service 
for Several Decades.” Their work is highlighted in 
this section.

University of Oklahoma 
Transportation Leadership Council

Timothy A. Wood
Texas Tech University, Lubbock, Texas
2015 SPTC Dissertation Award-winner 
“Improved Culvert Load Rating Through an Evaluation of the Influence of Cover 
Soil Depth, Demand Model Sophistication, and Live Load Attenuation”

Timothy A. Wood 
completed his bachelor 
of science degree in 

engineering physics with a focus on structures, 
and in 2009 earned his master of science 
degree in civil engineering. While pursuing his 
first graduate degree, Wood joined the Center 
for Multidisciplinary Research in Transportation 
as a full-time researcher. This afforded him an 

opportunity to participate in many externally funded 
research projects, including projects funded by 
the Texas Department of Transportation involving 
design and performance of earth retaining walls 
and reinforced concrete box culverts. Wood 
has designed and managed large-scale field 
and laboratory testing facilities, developed data 
acquisition systems and data analysis software 
for both research and production use, and co-
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Fig. 2 Finite Element Simulation Results

Fig. 1 Type of Box Culvert Studied

written research reports and academic articles. 
The AASHTO Manual for Bridge Evaluation 
– the national standard for bridge inspection 
and load rating – has referenced his master’s 
thesis on culvert load rating. Since beginning his 
doctoral pursuits in 2012, he has published in 
the ASCE Journal of Bridge Engineering and the 
Transportation Research Record. Currently, Wood 
is developing data management and analysis 
software for a TxDOT-sponsored project for load 
rating of 11,000 reinforced concrete box culverts 
in Texas. He also serves as an instructor for the 
undergraduate Geotechnical Laboratory. When not 
working, he, his wife and three children actively 
participate in a vibrant, rural church community 
east of Lubbock.

Wood’s doctoral dissertation evaluates the 
influence of three factors – cover soil depth, 
demand model sophistication and live load 
attenuation method – on the load rating of cast-
in-place, reinforced-concrete box culverts (Fig. 1). 
Concrete box culvert load rating appears simple, 
but is quite complex. The governing federal 
policy, analysis principles and challenges, and the 
disconnect between load rating calculations and 
field inspection observations are discussed in detail 
in his dissertation.

Cover soil depth above culverts directly influences 
culvert load rating results in nonlinear ways. A 
population of TxDOT cast-in-place reinforced 
concrete culvert standard designs developed 
between 1930 and 1980 were load rated using 
AASHTO policy guidance and a direct-stiffness 
demand model for a full range of cover soil depths. 
Three typical rating versus depth relationships are 
illustrated and described in detail. The distribution 
of characteristic rating versus depth relationships 
based on culvert geometry, design cover soil depth 
and design era are explored. Cover soil depth 
is shown to be a critical parameter that must be 
explicitly considered for realistic load rating and 
design of reinforced concrete box culverts. 

Demand model sophistication influences the 
accuracy and precision of culvert load rating 
calculations. Two production-simplified culvert load 
rating demand models were analyzed using live 
load test data from three instrumented reinforced 
concrete box culverts under four cover soil depths. 
The demand models were a structural-frame 
model and a soil-structure interaction model (Fig. 
2). As expected, increased sophistication in the 
soil-structure interaction model as compared to the 

structural-frame model resulted in higher precision 
and accuracy for predicted moments. Variations 
in predicted moment accuracy and precision were 
not uniform but are a function of the critical section 
location in the culvert structure.

The soil-structure interaction model requires 
an out-of-plane, live load attenuation method; 
this method directly affects the accuracy and 
precision of the culvert load rating calculation. A 
new method, called the depth-calibrated method, 
attenuates out-of-plane live load to the critical 

section depths in a culvert. The depth-calibrated 
method improves the current practice by increasing 
the accuracy and precision of live load demand 
predictions, particularly in culvert walls and 
bottom slabs. Use of the depth-calibrated method 
helps close the disconnect between calculated 
load rating and observed structural performance 
by more accurately predicting both the location 
of the weakest critical section and the live load 
magnitude. The effectiveness of the depth-
calibrated method was evaluated by comparing 
predicted live load moments to measured live load 
moments obtained from published datasets from 
full-scale culvert load tests. A load rating example 
shows the improved alignment between load rating 
and observed performance.
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Fig. 4 Schematic of Girder Testing

Brittany Cranor
The University of Oklahoma 
Norman, Oklahoma
SPTC Thesis Award-winner
 “Analysis and Experimental Testing for Shear Behavior of an AASHTO Type II 
Girder in Service for Several Decades”

Brittany Cranor was a structural engineering intern 
for Guernsey last summer. She studied at the 
University of Oklahoma for her master of science 
degree in civil engineering and bachelor of science 
degree in architectural engineering. As part of 
her studies, she completed her thesis research 
on an AASHTO Type II girder. While pursuing her 
degrees, she spent time as chapter president of 
Chi Epsilon

Her thesis was based on the detailed analysis 
and experimental testing of a Type II AASHTO 
bridge girder removed from the I-244 bridge 
over the Arkansas River in Tulsa, Oklahoma, 
when the bridge was demolished in 2013 (Fig. 
3). This research involved the structural analysis 
and shear testing of the prestressed concrete 
girder. Compressive strength and modulus of 
elasticity tests were performed on several cores 
taken after shear testing to determine properties 
of the concrete. Samples of the mild steel and 
prestressing strands were also tested to obtain the 
properties of the steel after the girder was tested. 
The camber of the girder was measured and used 
to estimate the effective prestress of the girder.

The load capacity of the girder was estimated 
in order to properly arrange the test setups to 
produce flexural cracking and shear failure. Excel 
spreadsheets and several AutoCAD drawings of the 
bridge were compiled to estimate the load capacity 

using the current 
ACI - and AASHTO 
- approved methods. 
The measured cracking 
moment was    used for 
estimating the effective 
prestress. Each end of 
the girder was tested to 
failure in shear at two 
critical locations. The 
data from the shear 
tests were compiled to 
determine the shear 
capacity and explain the 
shear behavior of the 
girder (Fig. 4). The shear capacity was compared 
to the 1973 design standards and current bridge 
standards for design loading. The girder exceeded 
the 1973 design specifications and met the 
current design specifications. The data collected 
through testing the girder provided the Oklahoma 
Department of Transportation with performance 
information for a lower bound AASHTO Type II 
girder design. This information can be used for 
more accurate evaluation of shear capacities of 
girders that are still part of bridges in Oklahoma.

IMPACT: With additional information about the 
behavior of these bridge girders, ODOT can make 
an informed decision as to the adequacy of existing 
bridges. The testing associated with her thesis 

provided information about the 
elastic behavior of representative 
bridge girders and possible 
methods of determining the effective 
prestress, which can only be crudely 
estimated after so many years, but 
which is crucial for an accurate 
assessment of shear capacity. The 
experimentally measured shear 
capacities show that the girders 
have capacity in excess of that 

Fig. 3 Marking of Girder
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predicted by typical analysis methods under current 
design loads. The results presented from her thesis 
are being combined with additional testing currently 
underway to produce a proposal for accurately 
incorporating the actual behavior of these girders 
into the rating system used by ODOT. If successful, 
this solution will allow ODOT to avoid rating a 
large number of bridges as structurally deficient 
without compromising the safety of these bridges 

since decisions will be based on representative 
experimental results. This would increase the 
longevity of the current bridge infrastructure in 
Oklahoma and allow ODOT to invest millions 
of dollars in other necessary projects over that 
timeframe, instead of using those funds to replace 
these bridges.

PaPer aNd Poster aWard WiNNers

The Paper and Poster Awards have been 
established by the SPTC to recognize scholarly 
research contributions by students in engineering 
or a closely related field on transportation topics 
important to the region and the nation, including the 
SPTC focus on Climate Adaptive Transportation and 
Freight Infrastructure and Safety. Both graduate and 
undergraduate students are eligible to apply.

The first round of competition was held this spring. 
Awards were given to students for the top-two best 
student papers and the top-two best student posters 
published or accepted for publication on or after 
 Jan. 1, 2015. The awardees presented their work in 
an SPTC webinar in April and are highlighted in this 
section.

Victor Garcia won the 
Best Paper Award for his work 
titled “Understanding Sources 
of Variability of Overlay 
Test Procedure,” which was 
published in the Transportation 
Research Record: Journal of 
the Transportation Research 
Board.

Garcia earned his bachelor’s degree in civil 
engineering from the University of Texas at El Paso 
in fall 2014. He graduated with the Andrew D. Jones 
Outstanding Academic Achievement Award and 
EIT certification. During his undergraduate studies, 
he was selected to represent UTEP as a scholar 
of the Transportation Research Board Minority 
Program, which allowed him to develop a technical 

paper. That paper was selected for publication in the 
Transportation Research Record. Garcia currently 
is pursuing a master’s degree in civil engineering 
with a focus in the area of geotechnical/pavement 
engineering. He is a research assistant and has 
been working at the Center for Transportation 
Infrastructure Systems at UTEP for three years. His 
experience and research background are primarily in 
the area of asphalt material characterization. Garcia 
currently is working on a two-year, ongoing TxDOT 
research project titled “Improved Overlay Tester for 
Fatigue Cracking Resistance of Asphalt Mixtures.” 
He has been the author of technical articles that 
relate to developing a test protocol for the Overlay 
Tester to characterize the cracking resistance of 
asphalt mixes. His aspirations upon graduation 
include pursuing a doctoral degree and continuing 
research in geotechnical/pavement engineering. 

The Paper and Poster Awards have been established by the SPTC to recognize scholarly 
research contributions by students in engineering or a closely related field on 

transportation topics important to the region and the nation, including the SPTC focus 
on Climate Adaptive Transportation and Freight Infrastructure and Safety.
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PaPer aNd Poster aWard WiNNers

Timothy Wood won the Honorable 
Mention Best Paper Award for his work 
titled “Influence of Cover Soil Depth on 
the Load Rating of Reinforced Concrete 
Box Culverts,” which was published in 
the Transportation Research Record: 

Journal of the Transportation Research 
Board. 

His bio is included in the Regional 
Dissertation and Thesis Award-winner 
section. 

Mohammad R. 
Islam won the Best 
Poster Award for his work 
titled “Multiple Shear Step 
Approach to Determine 
Rotational Viscosity of 
Asphalt Emulsions and 
Its Correlation With Water 
Content of Original and 
Diluted Emulsions,” which 

was presented at the Transportation Research 
Board Annual Meeting in Washington, D.C., this 
year.

Islam is working as a graduate research assistant in 
the Civil Engineering department at Louisiana Tech 
University. He is expected to receive his doctoral 
degree in the same area this year. His dissertation 
explores the effect of water on the rheological 
properties of asphalt binders and emulsions. In 
2009, he completed his bachelor of science degree 
in civil engineering from Bangladesh University of 
Engineering and Technology. 

Islam came to the United States in 2011 to pursue 
his graduate studies. As a research assistant, he 
has been involved in several projects related to 
bituminous mixture design, warm mix asphalt, 
asphalt emulsion, pavement maintenance, and 
chip seal and fog seal applications. Currently, he 
is working on a project titled “Characterization of 
Asphalt Binders Exposed to Extreme Temperatures 
Through Simple and Effective Test Methods,” 
which is funded by the SPTC. Islam has co-
authored several journal articles in ASTM Journal 
of Testing and Evaluation and ASCE Journal of 
Materials in Civil Engineering focusing on providing 
guidelines for performance-based specifications 
that can give imminently implementable solutions 
for critical infrastructure issues. At Louisiana Tech 
University, Islam has worked as an instructor for 
several undergraduate courses in construction 
and civil engineering. Currently, he is teaching a 
surveying course. Outside of his academic work, 
he likes to participate in various community events 
organized by the North Louisiana Islamic Center 
and International Student Organization at LTU. He 
also enjoys traveling, practicing photography and 
learning about the histories and cultures of different 
civilizations.

Alejandra Escajeda won the 
Honorable Mention - Best Poster Award 
for her work titled “Service Life of Hot 
Mix Asphalt Using PERMIT,” which 
was presented at the Transportation 
Research Board Annual Meeting in 
Washington, D.C., this year.

Escajeda, an El Paso, Texas, native, 
currently is pursuing her bachelor’s 
degree in civil engineering at the 
University of Texas at El Paso. She 
is an active student organization 

and community member. Escajeda 
started working in early 2015 as an 
undergraduate research assistant 
at UTEP’s Center for Transportation 
Infrastructure Systems, where she 
worked in both soils and asphalt 
laboratories. Her involvement and 
commitment to projects motivated 
her to further her education. She is 
interested in pursuing her master’s 
degree at UTEP after completing her 
current degree.
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NATHAN FERRARO NAMED 2016 STUDENT OF THE YEAR

Nathan Ferraro
Graduate Research Assistant 
Program Director, Warrior-Scholar Project

Nathan Ferraro, a 
graduate research 
assistant from 
the University of 

Oklahoma, Norman, was named the 2016 SPTC 
Student of the Year – one of the most prestigious 
awards given by the SPTC under the University 
Transportation Center program. He was recognized 
at the Council of University Transportation Center’s 
awards banquet, held Jan.10 in Washington, D.C., 
in conjunction with the annual meeting of the 
Transportation Research Board.

A native of Pittsburgh, Ferraro is pursuing a 
master’s degree in civil engineering with an 
emphasis in geotechnical engineering under his 
adviser, Professor Amy Cerato. His research 
is titled “Validating Field Employed X-Ray 
Fluorescence (XRF) on Stabilized Subgrade 
Projects.” Ferraro has been the recipient of many 
honors and awards, including naming to the 
Letzeiser Honor List, awarded to the top 13 male 
and female graduating seniors university-wide; 4.0 
University Medallion, awarded for graduating with 
a perfect overall GPA; PE-ET – the Top 10 Senior 
Honor Society; President’s Award for Outstanding 
Transfer Student; Penn State’s President Sparks 
and President’s Freshman Awards; and first place 
at both the 2015 Gallogly College of Engineering’s 
Graduate Student Community Research Poster 
Fair and the 2014 OU Undergraduate Research 
Day. He is the recipient of various scholarships, 
including the Dolese Tomorrow’s Engineers 
Scholarship, Terracon Foundation Scholarship, 
McNair Scholars Program, Guy Bradford Treat 
Memorial Scholarship, and the Society of American 
Military Engineers Scholarship.

Ferraro is a veteran of the U.S. Navy, having 
accumulated over 1,000 flight hours on the 
E-6B Mercury aircraft from 2008 to 2012. 
He worked as a supervisor for an eight-man 
airborne communication team, which provided 
a communications link between the president 
and the nation’s strategic nuclear forces. He also 
was active in multiple organizations within the 
School of Civil Engineering and Environmental 
Science, including various leadership roles in 
the Architectural Engineering Institute Student 
Chapter, the American Society of Civil Engineers 
Student Chapter and the ASCE Concrete Canoe 
Competition Team. He is an active member of 
Tau Beta Pi – the Engineering Honor Society and 
Chi Epsilon – the Civil Engineering honor society. 
Currently, Ferraro serves as the program director 
of OU’s Warrior-Scholar Project, an intensive 
week-long gateway program to help prepare 
college-bound veterans for the rigors of a four-year 
degree through social and academic curricula.

Outside of work and the classroom, he regularly 
competes in numerous athletics competitions for 
charity. He is an accomplished ultra-endurance 
athlete who has completed some of the most 
challenging single and multi-day races in the world. 
He has finished eight 100-mile ultramarathons, 
with a personal best time of 19:19:15, as well 
as three 50-mile ultramarathons. His greatest 
athletics accomplishment includes finishing the 
infamous Badwater 135 Ultramarathon, a 135-mile 
trek through the deserts and mountain ranges of 
Death Valley, California, in July when temperatures 
regularly exceed 115°F. Only 100 athletes world-
wide are invited to compete. Additionally, he has 
completed six full triathlons (140.6 miles) since 
2010. He has raised over $4,000 for various 
charities through his athletics endeavors.
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SPTC SEED SCHOLAR

Olivia Blount
Sooner Engineering Education Scholar 
School of Aerospace and Mechanical Engineering
The University of Oklahoma 

Olivia Blount was named the 
SPTC Sooner Engineering 
Education Scholar for 2016. 
She has been a part of 
the SEED program for two 

years. SEED Scholars assist and lead in planning, 
organizing and executing educational outreach 
activities. Blount has revised an educational activity 
called “Egg Car” by reconstructing the ramp used 
in the activity to simulate real-world conditions. She 
currently is working on revising another activity 
called “Make it fly.” Her plans are to use new 
materials, like balsa wood, to create better gliders 
and teach students about aerospace engineering. 
In the midst of making old activities new again, 
she has learned a few things about creativity, time 
management and teamwork. Blount continues to 
develop this program.

Blount, of Norman, Oklahoma, is pursuing a 
bachelor’s degree in aerospace engineering in the 

School of Aerospace and Mechanical Engineering 
and a minor in business in the OU Price College 
of Business. She has received recognition for her 
grades via the President’s Honor Roll and the 
Dean’s Honor Roll. She is the recipient of various 
scholarships, including the Society of Flight Test 
Engineers, Sooner Heritage RTW, Lisle Nettie 
& John Boggs Education, Tomorrow’s Engineer 
Scholarship, Mary AP Knowles Engineering 
Enrichment, and Tom J. Love Jr. Scholarship.

Blount interned at Spirit Aerosystems, working as 
a stress analyst on the Boeing 737, 747 and 787. 
She returned this summer to the Robotics and 
Automotive Research and Development Group 
working on the Boeing 737. She is heavily involved 
in student organizations. She has held leadership 
positons in Engineers’ Club, Society of Woman 
Engineers and First Year Engineers Club. She also 
has been a Dean’s Leadership Council Mentor for 
two years.

TEXAS TECH UNIVERSITY SUMMER WORKSHOPS

As part of SPTC’s Education and 
Outreach efforts, Texas Tech 
University, in collaboration with 
the Texas Tech T-STEM Center, 
offered Teacher Professional 
Development workshops for 
K-12 math and science teachers. 
Developed by TTU researchers 
Sanjaya Senadheera, Priyantha 
Jayawickrama and Hongchao Liu, 
these workshops were conducted 
under the leadership of Cathy H. 
Allen, senior director of the Texas 
Tech T-STEM Center. The workshop 
focused on the areas of mechanically 
stabilized earth walls, construction 
materials, highway design, safety 

and the future. It was designed to 
provide teachers the opportunity 
to explore the science, math, 
engineering and technology aspects 
of our transportation system through 
hands-on projects that can be turned 
into project-based learning for their 
classrooms. Teachers representing 
core subjects of geometry, algebra, 
trigonometry and social studies 
from Texas participated in the 
workshop. Designed around critical 
current and future transportation 
issues, the rigorous curriculum 
and innovative teaching strategies 
were introduced to teachers from 
public/charter/private schools at the 
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workshop, and these materials were posted on the 
T-STEM Center’s website afterward. Subsequent 
email distribution targeted STEM discipline 
teachers in the service area for Texas Education 
Service centers in Regions 14 through 18, which 
represent more than 250 public school districts, 
plus charter schools, private schools and home-
school networks. As a natural outcome of these 
workshops, student recruitment and outreach 
target sixth-through-12th-grade students enrolled  in 
classes taught by teachers who have participated 
in these workshops. To reinforce teaching and 

learning modules and lend opportunities for future 
research, students were invited to university tours 
that include hands-on activities closely related 
to transportation research. Other goals include 
sparking interest, providing faculty-to-student 
discussion sessions and solidifying student plans 
for college and career aspirations toward majors 
and careers in the transportation industry. It is 
estimated that the inaugural workshop taught 
in July 2014 ultimately reached more than 700 
students.

LANGSTON UNIVERSITY TRANSPORTATION ACADEMY

The Langston University Transportation 
Academy was held from May 31 through 
 June 11, 2015, under the supervision 
of Chongo Mundende, director of LUTA. 
LU faculty member Sharon Lewis, four 
teachers, three counselors and 12 high 
school students participated in the academy. 
Activities included transportation-related 
events, experiences and education. The 
participants were introduced to all four modes 
of transportation: air, water, land and railway. 
Specifically, the students learned the importance 
of civil engineers in controlling the conditions of 
roadways, maintaining roadways and being diligent 
about evaluating materials proposed by companies 
for building bridges and roadways. 

The land or road transportation experience was 
provided by Ralph Hooks, who made presentations 
on defensive driving and safety. His presentations 
provided first-hand accounts of family members 
impacted by the loss of loved ones due to traffic 
fatalities involving DUI, texting, cell phone 
usage, etc. Following his presentation, the LUTA 
participants with driver licenses, two parents and 
at least one teacher received certificates. These 
certificates could be sent to their car insurance 
companies for a possible reduction in car insurance 
premium. During their SPTC visit, Colleen Wilhelm 
(former SPTC financial coordinator) and Rouzbeh 
Ghabchi (SPTC researcher) talked about the SPTC 
mission and engaged them with three hands-on 

experiments related to roadway safety. The first 
experiment, “Thinking or Perception Reaction 
Time,” involved a ruler drop test to measure 
perception reaction time. The second experiment, 
“Braking Time and Distance,” measured braking 
distances on different surfaces. The third 
experiment involved determining safe driving 
speeds on curved roads. 

In the LUTA, the participating students learned how 
to build bridges using popsicle sticks and glue. A 
competition was then held in which the participants 
were divided in groups, and each group was asked 
to build a bridge. The bridges were then rated 
based on how much weight they could withstand 
safely. The participants also met with many 
university administrators, including President Kent 
Smith Jr., who also is a pilot. He talked with the 
students about the life of a president and the road 
to becoming a president. 
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sPtc sUPPorts sUmmer Bridge Program at osU

This is a four-week event designed to guide 
incoming OSU freshmen in engineering through 
the transition from high school to the collegiate 
learning environment. As part of the program, 

held from July 17 through Aug. 7, 2015, a Civil-
Transportation Engineering Design and Fabrication 
project was offered to a portion of the Summer 
Bridge students, who were instructed to design a 
prototype mechanically stabilized earth retaining 
wall with sand and paper. A total of 69 students 
participated and competed in the 2015 Civil-
Transportation Engineering EDF project. The 
SPTC funding was partially used to support the 
transportation, materials, supplies, and the faculty 
and undergraduate teaching assistants who were 
involved in the event.

driVerLess VehicLes — eXPLoriNg fUtUre traNsPortatioN sYstems

 

In recent years, developments in driverless vehicles 
have seen significant interests and investments. 
There is a need to explore not only the vehicles, 
but also the changes needed to the transportation 
infrastructure to support driverless vehicles. As part of 
its outreach and workforce development activities, the 
SPTC organized a driverless vehicle competition at 

the Oklahoma School of Science and Mathematics in 
Oklahoma City.

During the “Driverless Vehicle Challenge,” student 
groups were provided with a LEGO® EV3 Platform 
to design and build the driverless vehicle. The kit 
included EV3 Brick with ARM9 processor, USB port 
for Wi-Fi and internet connectivity, Micro SD card 
reader, back-lit buttons and four motor ports, as well 
as three interactive servo motors, remote control, 
color sensor, touch sensor, infrared sensor and 550+ 
LEGO® Technic elements. Groups used LabVIEW 
and the LEGO® EV3 Module to program their 
vehicles to maneuver during the competition. The 
track used for this competition involved different types 
of obstacles (stalled vehicles, traffic signals, bridges, 
etc.). The driverless vehicles had to overcome these 
obstacles, without going off-track.

The groups receiving the most points were recognized 
for their performance. Zahed Siddique, professor 
of aerospace and mechanical engineering, and 
Chad Davis, instructor of electrical and computer 
engineering, mentored the students and organized the 
competition. The competition provided students with 
experiential learning opportunities about transportation 
safety and next generation transportation systems.

LoUisiaNa tech UNiVersitY hosts traiNiNg WorKshoPs

With SPTC support, Louisiana Tech University 
hosted two three-day training workshops to 
transfer technology to peers and high school 
STEM educators. The first workshop targeted 10 

LTU faculty members who teach early-curriculum 
courses (e.g., freshman engineering, mathematics, 
physics) to enhance exposure of various STEM 
aspects of transportation engineering to students. 
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TRIP is an important element of SPTC’s workforce 
development effort. Thirty-seven students from 
across Region 6 participated in the 2015 TRIP to gain 
valuable professional experience through working 
for a transportation company (e.g., AIA Engineers, 
EST) or a government organization/agency such 
as a department of transportation. Since State of 
Good Repair and Climate-Adaptive Freight and 
Transportation Infrastructure and Safety are SPTC’s 
focus, a diverse set of topics were covered by 
this regional internship program, including design, 
construction, testing (laboratory/field), management, 
compliance, safety and training. A number of TRIP 
interns are highlighted in this section.

Bradley Bridge and Josilyn 
Mitchell successfully completed 
their internship rotations with 
the Arkansas State Highway 
and Transportation Department. 
The AHTD mission is to provide 
a safe, efficient, aesthetically 
pleasing and environmentally 
sound intermodal transportation 
system for the user. It manages 
the state highway system and 
is actively involved with public 
transportation systems within 
the state. Mitchell and Bridge 
gained valuable experience 
through their participation in 
this program. Based on these 
experiences, they look at 
transportation careers more 
favorably than before.

Efren Luevano Lopez is an 
engineering major at Oklahoma 
State University whose 
internship focused on producing 
all-composite Adsorbed Natural 
Gas (ANG tank) fuel tanks 
that meet the requirements 
of the Federal Motor Vehicle 
Standards from the Department 
of Transportation at the 

Oklahoma State University-CleanNG.

His work involved designing and fabricating non-
cylindrical tanks that were pressure tested to 
determine burst pressure standards. The purpose of 
this research is to replace existing metallic gas tanks 
with tanks made of all-composite materials. 

Jordan A. Chavez, a student at 
the University of New Mexico, 
is majoring in Civil Engineering. 
He successfully completed his 
internship with the roadway 
group at HDR Engineering 
Inc., working on such projects 
as the City of Albuquerque 
Rapid Transit system. Several 
additional responsibilities 

included AutoCAD drafting, ADA ramp design and field 
inspections. 

Chavez said, “I received critical mentorship from my 
direct supervisor, and from many other professional 
team members. This internship has provided me 
with the experience needed to relate the theory 
and concepts learned inside the classroom with the 
professional practice on the job.”  

Josilyn Mitchell

Bradley Bridge

Workforce Development and Outreach

Some participants are directly responsible for 
teaching civil engineering or transportation 
engineering courses. These workshops were 
intended to infuse transportation-related 
technology content into the courses they teach. 
In the second workshop, 13 high school teachers 
from north Louisiana gained hands-on experience 
that could be implemented in the classroom for 
exposing students to the fun and high-tech side 
of transportation engineering and related careers. 
The workshop team guided teachers through six 
activities designed to give context to fundamental 
topics and increase awareness of transportation 
engineering.

LA Tech Training Workshop
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Daniel McFadden 
is an engineering 
student at the 
University of 
New Mexico. 
He successfully 
completed his 
internship at 
Interstate Highway 
Construction, which 
involved concrete 

form design, project CPM scheduling, quantity 
estimating and construction cost estimating.   

While evaluating his TRIP experience, McFadden 
wrote, “After completing my internship, I now know 
that I would like to pursue the transportation field 
after I graduate from engineering school.” 

Mariana Maldonado 
is a civil engineering 
major at the 
University of Texas 
at El Paso. She 
successfully 
completed her 
internship with 
AIA Engineers, 
LTD, a consulting 
engineering firm that 
provides engineering 
and construction 

services for the improvement of transportation 
systems. She assisted the Texas Department of 
Transportation in bridge inspection. Her duties 
involved measuring and documenting information 
for the scour and under clearance sections of the 
bridge folder, analyzing bridge supports using 
manual and software computations, and writing 
reports.  

“My 2015 summer internship experience has been 
very unique, useful and knowledgeable and has 
embellished both my career and personal skills and 
goals,” Maldonado said.

Janet Hernandez   
is a civil engineering 
major at the 
University of Texas 
at El Paso. She 
successfully 
completed her 
internship with the 

Texas Department of Transportation – the agency 
responsible for the construction and maintenance 
of the state’s immense highway system, and 
oversight of aviation, rail and public transportation 
systems.

Hernandez had the opportunity to gain valuable 
engineering experience and knowledge through 
such activities as taking a geotechnical course, 
receiving certification on various tests procedures, 
running laboratory tests and observing how tests 
are performed in the field. She also learned the 
planning and process of roadway projects.  

“The most important aspect I take from this 
internship is networking and gaining real-world 
experience in transportation engineering,” said 
Hernandez.

Ryan White, 
a chemical 
engineering major 
at Oklahoma 
State University, 
successfully 
completed his 
internship with 
Thunderhead 
Testing, an asphalt 
testing company. 
He primarily worked 

to measure air voids and specific gravity of asphalt 
mix and components to develop asphalt mix 
designs that are durable and can repel water.

“I learned that not only civil engineers work with 
asphalt, but also chemists, physicists and several 
different engineering disciplines, including my own,” 
he remarked. “I enjoyed working [at Thunderhead] 
every day, and I always learned something new.”

Transportation Regional Internship Program expands students’ understanding of 
transportation careers. Upon completing her TRIP internship, one student reported 

“Before this internship, a career in local government had never occured to me. Working for a 
city government now seems a natural fit”.
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Brandon 
Everhart, a civil 
engineering 
major at 
Oklahoma State 
University, 
successfully 
completed his 

internship with the Circuit Engineering District 8 in 
Enid, Oklahoma. He audited a completed project, 
shadowed project inspectors and engineers, and 
assisted in the project design process, which 
included meeting with county commissioners, 
local homeowners, contract bidders and local 
suppliers. 

“When exploring internship options, I was 
specifically searching for the opportunity to 
enhance my engineering knowledge and utilize 
my skills in the real world,” said Everhart. “This 
internship fulfilled that and more. I was able to 
apply my knowledge of construction management, 
transportation, geotechnical and environmental 
engineering.”

Ofelia Olvera Cancio, 
an undergraduate 
student at the 
University of Oklahoma, 
worked in EST’s bridge 
division and aided in 
the bridge design and/
or bridge rehabilitation 
process and the final 
submittal of plans 
for construction. She 

drafted bridge plans and checked redlines for 
bridge sheets, bridge quantities, traffic control, 
shop drawings and boring logs, among many 
more sheets in a complete set of plans. She also 
designed traffic control sheets for bridge projects 
and checked dead and live loads for new bridges 
as well as bridges requiring rehabilitation.

“The best thing about working at EST is that I 
have had exposure to the many phases involved 
in designing a bridge, from the beginning interview 
through the construction of the bridge. If I have 
a question about anything, the other divisions in 
our company are readily available and more than 
willing to lend a helping hand,” she noted.

Andre Guzman-Rocha, 
an undergraduate 
student at Oklahoma 
State University, 
interned in EST’s 
Geotechnical 
Engineering division. He 
aided in the foundation 
recommendation, 

pavement design and material testing in the 
laboratory. His experience included setting up 
and operating different soil-testing equipment and 
evaluating appropriate test methods for a given 
situation. EST Inc. is an Oklahoma-based full-
service engineering firm that works with numerous 
clients, including state agencies, city and county 
governments, private organizations and Native 
American tribes. 

“At EST, I had the opportunity to get exposure to 
the phases involved in a geotechnical project, from 
writing a proposal to a client through drilling, testing 
and writing a complete report,” he said. “Overall, 
my time at EST’s Geotechnical Engineering 
department has expanded my understanding of 
geotechnical engineering, and I believe it has and 
will continue to make me a better engineer in the 
future.”

Kevin Murphy, a civil 
engineering major 
at the University of 
Oklahoma, successfully 
completed his 
internship at Olsson 
Associates. During 
his internship, Murphy 
worked with Olsson’s 
Transportation Group, 
delivering projects for 
clients such as the 
Oklahoma Department 

of Transportation, the City of Stillwater and the 
Oklahoma Turnpike Authority. His role primarily 
focused on roadway design, including hydrology 
and hydraulics, vertical and horizontal geometrics, 
intersections, and utility relocation. In addition 
to gaining engineering design experience, 
Murphy gained a better understanding of how to 
generate a set of plans for the client by using a 
variety of Bentley’s engineering products, such 
as MicroStation, InRoads, and Storm & Sanitary. 
Through this internship, he received real project 
experience that will prepare him for future career 
opportunities.  
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Expansive soil is considered one of the most common 
causes of pavement distresses. Depending upon the 
moisture level, expansive soils experience changes 
in volume due to moisture fluctuations from seasonal 
variations. During periods of high moisture, expansive 
soils undergo swelling underneath a pavement, and 
during periods of dry weather, in which soil moisture 
falls dramatically, expansive soils shrink and can 
result in significant contractive deformation. Repeated 
cycles of swelling and shrinkage can lead to pavement 
cracking. 

Problem: The swelling/shrinkage cycles often cause 
longitudinal cracking in pavements, making construction 
and maintenance of roadway pavements on expansive 
soils challenging. In northwestern Louisiana, most of 
the subsurface soils down to a depth of 20 feet are 
mainly stiff red, gray and brown fat clays with high 
plasticity indexes. These soils contain large quantities 
of montmorillonite clay minerals, and are known as 
“cracking clays” because of the large and deep cracks 
that form in dry weather. Design of pavements on 
expansive soils with high shrink-swell properties is 
investigated in this SPTC-funded study.

Solution: The main objective of this study is to 
develop a clear understanding of the volume change 
behavior of compacted expansive clays in northwestern 
Louisiana. A series of laboratory tests on expansive 
soil samples acquired from the Shreveport area are 
conducted to develop an understanding of the behavior 
and properties of the associated expansive soils. The 
laboratory testing includes the Atterberg limits, swelling, 
shrinkage, consolidation and suction, among others. 
The soil-water characteristic curve also is determined to 
understand the water retention capacity of the clay. 

An easily implementable model is developed on 
the basis of the theory of Winkler beam on elastic 
foundation to calculate stresses and to evaluate 
potential cracking of pavements. All the equations and 
calculations are incorporated in an Excel spreadsheet. 
The developed method will lead to a better 
understanding of the cracking mechanisms and severity 
due to swelling and shrinkage of expansive soils.

Characterization of soil shrinkage using swelling 
test:  Laboratory tests on expansive soil samples, 
obtained from Shreveport, Louisiana, are conducted 
to understand the swelling and shrinkage properties 
due to saturation and desaturation. The shrinkage 
tests are conducted following ASTM D4943-08, while 
simplified oedometer tests are conducted following 
ASTM D4546-08. To understand the water retention 
capacity of the clay, the SWCC is determined 
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Figure 6(b) 

Figure 6(a) 

Figure 6. Isochrones of gravimetric water content 
data for station 184 – (a) measured data (Gupta 
2009), (b) predicted data.

according to ASTM D6836-02(2008)e2. As part of this 
study, a GIS-based swell potential map of Louisiana is 
developed for industry use, as shown in Figure 5.

Evaluation of vertical ground movement: Knowing 
the shrinkage and swelling properties of expansive 
soils, the volumetric expansion and contraction 
potential of expansive soils can be estimated using 
different empirical equations. Following Briaud et 
al. (2003), the total ground settlement or heave is 
calculated using the computed gravimetric moisture 
content from software package Vadose/W, as shown 
in Figure 6. The computed moisture contents are 
validated using the moisture contents below the flexible 
pavement measured in the field. Pavement segments 
were constructed on expansive clays by the Texas 
Department of Transportation during the restoration of 
FM 2 (farm to market), near Navasota, Texas.

Development of Excel Spreadsheet-based design 
software package and validation of the software 
package using field data:  An implementable model is 
being developed on the basis of the theory of Winkler 
beam on elastic foundation. The predicted heave or 

shrinkage of expansive soils below the pavement is 
integrated in the model as the beam deflection. The 
concept of virtual load is proposed and applied to the 
pavement, which produces an equivalent deflection that 
best fits the predicted heave or shrinkage. The model is 
used to calculate soil heave/shrinkage-induced bending 
moments and stresses, and to check potential cracking 
of pavement. The process is repeated until a suitable 
pavement, capable of withstanding potential swelling/
shrinkage cycles, is designed. All the equations and 
calculations are incorporated in an Excel spreadsheet. 
The Excel-based software package can be used for the 
design calculations for pavements on expansive soils.

Treatment methods to minimize longitudinal 
pavement cracking: Cement- or lime-treated base 
is a popular method for soil treatment. Stabilizers 
such as lime, cement and lime-fly ash can be used to 
stabilize subgrade soils with high shrink/swell potential. 
Pavements on cement, lime or/and fly ash-treated 
expansive clays in northwestern Louisiana will also 
be investigated in this project. Swelling and shrinkage 
tests, similar to those done for untreated expansive 
soils, will be conducted for the treated soils. 

Application: After the project is completed, Louisiana 
Department of Transportation and Development 
will be approached for assistance with follow-up 
studies involving field testing/monitoring. Potential 
technology implementation will be pursued together 
with the Louisiana DOTD engineers. The developed 
methodology can be applied for the analyses and 
design of pavements on expansive soils.

 Benefits: An understanding of the behavior of 
expansive soils in northwestern Louisiana subjected 
to weather extremes (drought/shrinkage) and 
excessive rainfalls (swell)) and their properties will 
lead to development of improved design guidelines 
and specifications for pavements constructed on such 
subgrade soils. Implementation of the research findings 
will result in economical treatment plans for such soils.
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Analysis of Crash Severity Under Extreme Weather Conditions

Weather conditions have tremendous impacts on 
traffic crash frequencies and severities. More than  
1.3 million crashes occurred under adverse weather 
conditions, which accounted for 23 percent of 
total crashes in the United States in 2012. On an 
average, weather-related traffic crashes result in 
6,250 fatalities and over 480,000 injuries nationwide 
each year. Correspondingly, the annual economic 
loss of weather-related crashes is about $22 billion, 
which is a conservative estimate without considering 
unreported crashes. The impacts of weather 
extremes on traffic safety have been investigated 
during the last few decades. However, research 
findings from the existing studies are local data-driven 
and location-specific and may not be applicable 
to addressing traffic safety issues impacted by 
unique weather extremes in the southwest region. 
It is of practical importance to investigate and 
identify significant contributing factors for weather-
related crashes considering region-wide weather 
extremes, driver behavior, demographic features and 
environmental characteristics, and further develop 
cost-effective countermeasures for traffic safety 
performance improvements.

Problem: In the southwest region, unique weather 
extremes, including high temperature, strong wind, 
flash flood, fog, dust and snow, result in more 
frequent and serious traffic crashes. For example, 
501 traffic crashes were reported under extremely 
windy conditions in New Mexico in 2011. Although 
they only accounted for 1.2 percent of total crashes, 
they resulted in about 3.4 percent of the total fatalities. 
Figure 7 illustrates a rollover accident along Interstate 
25 on the northbound lane just south of Albuquerque 
on Dec. 26, 2015. These statistics illustrate that 
traffic crashes impacted by weather extremes are 
generally more serious than those under regular 
weather conditions. Research efforts are needed to 
better understand important causal factors and their 
impacts on crash severities under extreme, adverse 

weather conditions in order to develop effective 
countermeasures and proper policies to minimize 
weather-related risks to traffic safety. 

Solution: This study will quantify the impacts of 
region-wide weather extremes, driver behavior, 
demographic features and environmental 
characteristics on crash severities. The developed 
crash record database and research findings will be 
helpful for transportation agencies to develop cost-
effective countermeasures to mitigate crash severities 
under extreme weather conditions in the southwest 
region. The objectives of this study are to: (1) design 
and build a relational database that stores all the 
crash data, roadway geometric data, weather data 
and traffic data; (2) develop a new hybrid approach 
to integrate multinomial Logt model with Bayesian 
network to identify the underlying patterns behind 
crash data and investigate the impacts of significant 
contributing factors on crash severities impacted 
by weather extremes; (3) identify high-crash-risk 
locations on the region-wide selected highways 
and better understand crash causes under extreme 
weather conditions; and (4) recommend cost-effective 
countermeasures for reducing crash severities 
impacted by weather extremes. These objectives will 
be addressed through the following tasks:

Research preparation and data collection: The 
research team will collect more region-wide multiple-
year crash data from state DOTs and MPOs in New 
Mexico, Arkansas, Louisiana, Oklahoma and Texas 
to cover the representative roadway segments in the 
southwest region. Roadway geometric data, traffic 
data and weather data will be collected from the 
corresponding agencies as well. The quality of these 
data will be verified.
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Database design and implementation: The 
research team will use Microsoft SQL Server 2012 to 
implement the database and manage data. The E/R 
diagram method will be applied for database design. 
Relationships between database tables will be set up 
through foreign keys and other constraints.

Statistical analysis and identification of high-
risk locations under weather extremes: Statistical 
analyses and identification of high-crash-risk locations 
will lead to a better understanding of the region-wide 
crash attributes impacted by weather extremes. 
Non-parametric analysis and t-statistics will be used 
for such analyses. Several tables and charts will be 
produced in this task. These tables and charts will 
summarize crash distributions by weather condition 
and location, by season, by lighting conditions, and 
by road surface conditions. High-crash-risk locations 
will be identified through these statistical analyses.

Development of multinomial Logt model-
Bayesian network: Traffic crashes impacted by 
weather extremes will be modeled and investigated 
based on a new hybrid approach to integrate 
multinomial Logt model with Bayesian network to 
discover the underlying patterns behind crash data. 
The impacts of significant contributing factors on 
crash severities will be quantified.

Identification and evaluation of countermeasures: 
Based on the model specifications and research 
findings, effective countermeasures will be identified 
and recommended to pertinent agencies. The 
goodness of fit of the model’s prediction versus the 
actual results will be used as an indicator of the 
confidence levels in using the proposed approach 
for traffic safety performance improvements under 
extreme weather conditions.

Application: Results from the statistical analyses 
will help state DOTs to better understand crash 
severities impacted by weather extremes and identify 
locations with higher crash risks in New Mexico, 
Arkansas, Louisiana, Oklahoma and Texas. The 
hybrid multinomial Logt model-Bayesian network 
modeling approach can be used for evaluating the 
effectiveness of safety improvement plans. Based 
on the model specifications and research findings, 
effective countermeasures will be identified and 
recommended.

Benefits: The proposed hybrid approach will be 
capable of capturing cause-effect relationships 
between contributing factors and crash severities 
to better interpret their heterogeneous impacts on 
crash severities impacted by weather extremes. The 
methodology and crash record database developed 
in this study can be used to identify high-crash risk 
locations and improve safety under extreme weather 
conditions in the southwest region.

EARLY CAREER DEVELOPMENT PROGRAM AWARDS

The SPTC developed this program to provide seed 
funding to tenure-track faculty for collaborative 
projects. The pilot program has been limited to 
Oklahoma institutions because of the funding source 
(Oklahoma Department of Transportation). Up to two 
projects are funded annually to teams from OSU and 
OU. Each project is required to have faculty from 
both OSU and OU. Participating faculty members 
publish joint papers and cross-train students from 
one another’s institutions. Two projects were funded 
in 2015. In response to SPTC’s 2016 competition, 
the SPTC received five proposals and funded two of 

these proposals. The SPTC plans to use the ODOT 
matching funds to continue supporting this program 
(one competition per year). The ECDP projects 
funded to date, are listed below: (1) Assessing the 
Impact of Climate on Bridge Deck Deterioration; (2) A 
Case Study on Construction Equipment Emissions; 
(3) Analysis of Transportation Infrastructure 
Risks to Climate Change; (4) Prioritizing Bridge 
Maintenance and Repairs Considering Geospatial 
and Climatological Factors.

Figure 7. Rollover Crash along Interstate 25 
northbound south of Albuquerque due to epic 
snowstorm in New Mexico in 2015 (Source: http://
www.washingtontimes.com/news/2015/dec/27/
epic-snowstorm-cripples-parts-of-new-mexico/)
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Louisiana Transportation Conference 
Organized by the Louisiana Department of 
Transportation and Development and the Louisiana 
Transportation Research Center, the Louisiana 
Transportation Conference provides a welcoming 
venue for exchange of ideas for transportation 
professionals from government, academia and 
the private industry. This conference also provides 
educational enhancement of the transportation 
engineering community, presenting information on 
innovative technologies and offering professional 
development opportunities. The conference was 
held in March in Baton Rouge, and its theme was 
“Transportation: Making Connections That Matter.”  
U.S. Secretary of Transportation Anthony Foxx led 
a special session. There were approximately 1,600 
people in attendance and 79 vendor display tables. 
SPTC researcher N. Wasiuddin (LTU) presented his 
research, titled “Replacement of Elastic Recovery 
(AASHTO T301) and Force Ductility (AASHTO 300) 
Tests by DSR-Based Tests” (SPTC Project 14.1-
80). Another SPTC researcher, Jay Wang (Civil 
Engineering Program chair at LTU) presented his 
research, titled “Characterization of Expansive Soils 
in Northern Louisiana,” in one of the UTC sessions. 
The TLC students from LTU received a prestigious 
award at this conference (see the STUDENT NEWS 
section for more information). 

53rd Annual Paving and Transportation 
Conference
Organized by the Alliance for Transportation 
Research Institute at the University of New Mexico 
(SPTC consortium partner), this highly successful 
technology transfer event was held on Jan. 4-5 in 
Albuquerque, New Mexico. In its fifth decade, this 
annual meeting is focused on critical transportation 
issues. The theme of this year’s conference was 
“Innovations in Paving and Transportation to 

Help Local Economy and Better Serve Citizens.” 
There were 43 presentations and approximately 
640 people in attendance. Participants included 
engineers, scientists, educators, administrators, 
contractors, consultants, material suppliers, 
planners, students, vendors and policymakers from 
New Mexico and the Southwest. Some participants 
were from Sandia and Los Alamos National 
laboratories. The conference attracted some of 
the largest transportation contractors, consulting 
engineering firms and other related transportation 
businesses and industries in New Mexico. Winners 
of the SPTC Thesis and Dissertation Awards were 
recognized at this event.

Oklahoma Transportation Research Day
The Oklahoma Transportation Research Day is a 
major technology transfer event in Oklahoma, co-
organized by SPTC and ODOT. It consists of oral 
presentations, poster presentations, discussions 
and identification of potential research topics for 
ODOT, the Oklahoma Turnpike Authority, FHWA 
and other transportation stakeholders. The 2015 
OTRD was held at the Moore-Norman Technology 
Center (South Penn Campus) in Oklahoma City on 
Oct. 20, 2015, and was attended by 219 guests. 
The attendees represented many sectors of the 
transportation community, including academia, 
state/federal agencies, tribal organizations and 
the private sector. The theme of this event was 
compatible with ODOT’s 2040 Long Range 
Transportation Plan goals. The program highlights 
included opening remarks by John Bowman, 
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former director of ODOT’s Capital Programs and 
former chair of the SPTC Advisory Board. The 
invited guest speaker was Yinhai Wang, director 
of PacTrans UTC at the University of Washington 
in Seattle. His presentation, titled “DRIVE Net: A 
Large Scale Online Data Platform for Performance 
Analysis and Decision Support,” was focused on 
wireless network-based technologies such as cell 
phones and Google for data collection. Additional 
presentations were made by ODOT and SPTC 
researchers. Most of these presentations were 
focused on SPTC and ODOT projects, and covered 
transportation, geotechnical and climate-related 
research. Eligible participants had the opportunity 
to receive eight professional development hours. 
Students were invited to showcase their research 
presentation and to compete for one of three 
cash prizes. A total of 32 poster submissions 
were entered into the competition, with several 
projects reflecting collaborative research within the 
consortium institutions. Winners were then selected 
by a panel of independent judges based on the 
overall rankings. The title of the first-place poster 
was “Geosynthetic Reinforced Soil Integrated Bridge 
Systems (GRS-IBS): Prospects of Cost-Effective 
Bridges.” In addition to a certificate of achievement, 
each winner received a monetary award.

Accelerated Bridge Construction 
Seminar

On Nov. 13, 2015, Atorod Azizinamini from Florida 
International University conducted a seminar on 
Accelerated Bridge Construction. The seminar was 
held at the ODOT Training Center. PDHs were 
provided. Azizinamini has developed several bridge 
engineering products and systems that are being 
used nationally and internationally. Under SHRP2 
R19A, he led the development of the first and most 
comprehensive document worldwide devoted to 
service life design of bridges. This document is 
now being implemented by AASHTO and FHWA. 
Azizinamini serves as director of Accelerated Bridge 
Construction UTC at FIU. He has received a number 
of national awards, including the 2015 White House 

Champion of Change, Transportation Innovator; 
2011 American Institute of Steel Construction, 
Special Achievement Award and several bridge 
innovation awards. He has served as consultant 
on major bridge engineering initiatives, including 
service life design of Tappan Zee Bridge in New 
York. He is a registered Professional Engineer in 
Nebraska and Montana.

Pavement Rut Modeling Revisited
On Nov. 16, 2015, Chandrakant S. Desai, Regent’s 
Emeritus Professor of University of Arizona, Tucson, 
conducted a seminar on Modeling of Rutting Using 
the Unified Disturbed State Concept. The seminar 
was held at the ExxonMobil Lawrence G. Rawl 
Engineering Practice Facility at the University of 
Oklahoma. PDHs were provided. The presentation 
covered numerical modeling of a broad range of 
geomechanics and pavement engineering problems. 
It specifically focused on constitutive modeling 
of pavement materials using the disturbed state 
concept. This novel modeling approach has been 
developed by Desai and used by the geomechanics 
community world-wide for modeling materials 
and interfaces. Pertinent laboratory testing and 
evaluation of material parameters also were 
discussed, along with validations, including DSC 
parameters for different layers in flexible pavements 
(asphalt, aggregate and soil). It was shown that 
the DSC model is capable of capturing different 
mechanisms of rutting and predicting expected ruts 
in actual pavements.

Desai is recognized internationally for his significant 
and outstanding contributions in research, teaching, 
applications and professional work in a wide 
range of topics in engineering. His research on 
the development of the innovative disturbed state 
concept for constitutive modeling of materials and 
interfaces/joints has been adopted for research 
and taught in many countries. In conjunction with 
nonlinear finite element method, it provides an 
innovative and alternative procedure for analysis, 
design and reliability for challenging nonlinear 
problems of modern technology.
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SPTC Seminar on Swelling Clays and 
Pavement Applications

Jorge G. Zornberg 
from the University of 
Texas at Austin, who 
also is a member of 
the SPTC Advisory 
Board, conducted 
a seminar Dec. 9, 
2015, on Swelling 
Clays and Pavement 
Applications: Their 
Characterizations and 
Stabilization Using 
Geosynthetics. The 
event was held at the 

Devon Energy Hall on the University of Oklahoma 
campus, and PDHs were provided. Zornberg 
discussed a novel approach for the characterization 
of swelling clays involving centrifuge technology 
that has been recently developed by his group. 
A comprehensive field evaluation was conducted 
by his team as part of a study, which involved 
construction of 32 test sections with different types 
of geosynthetic reinforcement and stabilizers, 
including lime treatment and control sections. The 
benefits of using geosynthetic reinforcements were 
discussed and quantified.

Zornberg is a professor of geotechnical engineering 
at UT-Austin. He received his doctorate from the 
University of California at Berkeley. He served 
as president of the International Geosynthetics 
Society. His research focuses on geosynthetics, 
soil reinforcement, pavements and environmental 
geotechnics. He has authored over 350 technical 
publications, written a number of book chapters, 
and been awarded three patents. He has received 
a number of highly prestigious awards, including 
the Presidential Early Career Award for Scientists 
and Engineers in 2002.

Spread Slab Beam Bridge Systems 
Seminar
Mary Beth Hueste from 
Texas A&M University 
at College Station, 
Texas, on April 6 
conducted a seminar 
on Field Investigation 
of Spread Slab Beam 
Bridge Systems and 
Development of Design 
Parameters. The 
seminar was held at the 
Oklahoma Department 
of Transportation, and 
PDHs were provided. 
Her presentation focused on reducing costs by using 
a new bridge type called a “spread slab beam bridge,” 
which was recently developed using the same concept 
as spread box beam bridges in which the beams are 
spaced apart. 

Her research team evaluated spread slab beam 
bridges in terms of design, constructability and 
performance. Based on the findings, it was concluded 
that spread slab beam systems that utilize precast 
concrete panels with a cast-in-place concrete deck 
provide a viable construction method for short-span 
bridges. The desired performance was achieved for 
in-service loading. During field testing, the beam live 
load deflections were within the design limits and no 
significant cracking or reduction in the overall stiffness 
of the bridge was observed. Experimental load 
distribution factors were evaluated using alignments 
that provided the most adverse loading cases. In 
addition, LDFs for design were developed based on 
computational models of spread slab beams with 
varying geometric parameters.

Hueste is a professor in the Zachry Department of 
Civil Engineering at Texas A&M University. She joined 
Texas A&M in 1998, where she is a member of the 
structural engineering faculty. Hueste is the Major 
Highway Structures Program manager within the 
Texas A&M Transportation Institute. She is a Fellow 
of the American Concrete Institute and chair of the 
ACI-ASCE Committee 352 (Joint and Connections 
in Monolithic Concrete Structures). Her research is 
focused on earthquake-resistant design of reinforced 
concrete structures, performance-based seismic 
design, design and evaluation of prestressed concrete 
bridge structures, and assessment of aging and historic 
infrastructure. She has authored or co-authored over 
70 technical papers and reports. She is a registered 
professional engineer in Kansas and Texas.

Mary Beth HuesteJorge G. Zornberg
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Poster Presentation at Tribal 
Safety Champion Workshop 2015

Outreach

OUTREACH

Roadway Safety Assessment for the C&A 
Tribes

The SPTC and Southern Plains Tribal Technical 
Assistance Program at Oklahoma State University 
recently collaborated on a Road Safety Assessment 
project for the Cheyenne and Arapaho Tribes in 
western Oklahoma. James Gattis, a faculty member 
at the University of Arkansas and a traffic safety 
expert, performed the study from June 1 through Aug. 
30, 2015. C&A Transportation director Angela Blind 
and C&A Safety coordinator Esther Tahdooahnippah 
voiced traffic safety concerns for the tribe, located in 
Clinton, Concho, Hammon and Watonga. Oklahoma 
Department of Transportation staff assisted Gattis with 
traffic data for the period from 2009-2014, including 
traffic volume, type and crash data for the state 
roadways in the vicinity of the sites. The study was 
focused on the assessment of the “trouble spots” and 
developed suggestions for actions that may improve 
the safety on public roadways in and near facilities of 
the C&A tribes based upon the state of transportation 
engineering practices. One of the areas investigated 
was located on US 81, where the available crash data 
showed a number of collisions, including two fatal and 
five injury crashes at this intersection (shown in the 
image). The rural intersection crash equation in the 
2010 Highway Safety Manual predicts less than two 
such crashes in a six-year period, reinforcing the belief 
that this intersection warrants remedial attention. 

SPTC Supports Tribal Safety Champion 
Workshop
The SPTC provided financial and organizational 
support to the Southern Plains Tribal Technical 
Assistance Program at Oklahoma State University 
to organize the Second Tribal Safety Champions 
Workshop, held in Oklahoma City in November 2015. 
This two-day workshop focused on transportation 
tools for saving lives in Oklahoma and featured safety 

presentations and training sessions. The event was 
sponsored by the Federal Highway Administration.

More than 100 attendees participated in safety 
presentations and training. The workshop brought 
together participants from tribal, local, county, state, 
federal, academic and industry to focus on safety 
issues specific to Oklahoma. This iconic tribal outreach 
event discussed transportation improvements 
and youth driving safety in tribal communities. 
Presentations at several sessions focused on the 
human factors of transportation safety and others 
focused on the engineering aspects by providing ideas 
and strategies to help implement safety improvements. 

The workshop featured engineering topics such 
as Smarter Work Zones, Collecting Crash Data 
for Roadway Improvement Projects, Data Driven 
Analysis for Bridge Safety, MUTCD, High Friction 
Surface Treatment and Centerline Rumble Strips, 
as well as education sessions, including A Public 
Health Approach to Motor Vehicle Injury Prevention, 
Defensive Driving for Youth, DUI Prevention and 
Education and Tribal Safety Education Initiatives. The 
SPTC staff moderated several sessions and organized 
the student poster session in cooperation with the 
OU Center for Intelligent Transportation Systems. 
CITS director Joseph Havlicek and co-director 
Ronald Barnes made a presentation on CITS projects 
and their significance on transportation safety in 
Oklahoma. An overview of the latest developments on 
several important projects was provided, including the 
Statewide Intelligent Transportation System, PARIS 
electronic police forms system and SAFE-T crash 
reporting system. New features of PARIS, related to 
combatting Oklahoma’s DUI situation, were presented. 
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SPTC Supported Activities at the 
College of the Muscogee Nation
With SPTC support, students at the College of 
the Muscogee Nation are conducting research 
correlating local road conditions to vehicle repairs. 
Two CMN students were selected for a $900 
award. These student researchers presented their 
findings at the first Oklahoma NSF EPSCoR Tribal 
College Conference Series on Climate Change, 
held April 8, at the CMN. The conference, “Native 
American Water and Food Security Research,” 
focused on climate variability research in Oklahoma 
and the potential implications for indigenous and 
tribal communities. Tribal college students, as well 
as tribal scientists, faculty and staff interested in 
these topics, participated in this event.

Collaboration with TSI and CITS 
The SPTC has facilitated and supported a 
collaborative effort between the OU Center for 
Intelligent Transportation Systems, ODOT and 
the U.S. Department of Transportation’s Traffic 
Safety Institute in Oklahoma City to create 
training materials in the intelligent transportation 
system area. Under the U.S. Department of 
Transportation’s training mission, TSI provides 
multi-modal transportation safety training across 
the country. These modules consist of three key 
ITS areas, namely passenger vehicles, commercial 
vehicles and transit, and will be delivered by TSI 
in their training courses nationally to transportation 
professionals from federal, state and local 
government agencies and the private sector.

The most significant product, so far, resulting 
from this collaboration is a case study titled “ITS 
in Severe Weather Incident Management.” This 
case study ties closely to the SPTC’s focus on 
Climate Adaptive Transportation and Freight 
Infrastructure. The SPTC, OU-CITS and ODOT 
provided their domain expertise in developing this 
case study.

The “ITS in Severe Weather Incident 
Management” case study is based on the 
experiences of transportation agents from the 
May 2013 extreme weather events in Oklahoma. 
On May 19-20, 2013, central Oklahoma was 
struck by a number of tornadoes, including an 
EF5 tornado that struck Moore on the afternoon of 
May 20. According to the Oklahoma Department 
of Emergency Management, this single tornado 
in the southern portion of the Oklahoma City 
metropolitan area killed 24 people and caused 
an estimated $2 billion in damages. Many of the 
challenges introduced in the case study were 
faced by transportation engineers in the early 
aftermath of the May 20th severe weather event. 
Highways were blocked by damaged vehicles, 
and some ITS infrastructure was damaged or 
destroyed. In addition to direct damage, electrical 
outages caused loss of power to several 
permanent ITS resources. Overloading of cellular 
networks caused communication difficulties.

The developed case study helps participants 
familiarize themselves with ITS technologies 
and asks them to assume the role of a DOT 
engineering team as they respond to a major 
extreme weather event. Teams utilize permanent 
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and portable Dynamic Message Signs, Advanced 
Traveler Information Systems and other resources 
to inform motorists about safety hazards and 
reroute interstate highway traffic during and in the 
aftermath of a major extreme weather event.

As part of the case study, these teams meet on 
a second day to discuss their response. One of 
the unique aspects of this case study is the set 
of secret envelopes. These envelopes give team 
members their own set of unique and unexpected 
challenges and provide dynamic complications 
that transportation engineers face in responding 
to disaster events and demonstrates the need for 
flexibility. While this study focuses on a tornado 
event, the challenges and approaches introduced 
are applicable to a variety of severe weather 
events, including flooding and hurricanes.

International Collaboration
With a strong commitment to collaborate 
internationally, the SPTC hosted its first 
summer program with students and faculty from 
Shandong University, China. This three-week 
summer experience was specifically designed to 
incorporate both academic learning and cultural 
exchange activities as a means to promote more 
interest in the transportation engineering field. 
By sharing this experience, both SPTC staff and 
the participating students learned the importance 
of communication, knowledge and cultural 
awareness that embodies the spirit of diversity.  

The 2015 SDU-SPTC Summer Camp was held 
in July. During this three-week program, students 
where immersed in an introductory course on 
English involving topics such as principles of 
English grammar, conversation and personal 

finance. More relevant topics of discussion 
included social media, entertainment and leisure. 
Students were able to apply their language skills 
daily when purchasing goods or engaging in 
activities. During a two-part visit to ODOT, the 
group toured the main administration building and 
the divisions responsible for materials testing, 
bridge design and research development. A short 
presentation was given by the traffic engineering 
division. In the second part, the group toured 
the I-35 and Highway 9 interchange project, 
which is a large construction project in Norman, 
Oklahoma. As part of an experiential learning 
project, the group engaged in a driverless vehicle 
competition, similar to the one discussed earlier in 
Workforce Development and Outreach section of 
this newsletter. During the camp, the students and 
faculty also engaged in many social and cultural 
activities.

2015 SDU-SPTC Summer Camp

Field Trip to Highway 9 Interchange Project in Norman

Collaboration



The SPTC is uniquely 
qualified to respond to 
mounting climate-related 
challenges, bringing 
together transportation 
and climate/weather 
researchers to create 
resilient, sustainable 
and climate-adaptive 
infrastructure for the 
21st century and beyond.  
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