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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.
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Musharraf Zaman 
The University of Oklahoma  
SPTC Director; David Ross Boyd Professor and Aaron Alexander Professor of Civil Engineering 
and Alumni Chair Professor of Petroleum and Geological Engineering

The Southern Plains Transportation Center continues to make tremendous 
progress toward becoming a diverse, inclusive and nationally recognized 
regional center in research, education, workforce development and outreach. 
In this newsletter, we have included some examples of key areas of activities: 
people, research, outreach and workforce development, international 
collaboration and events.

With this newsletter, we greet several new members to the SPTC family,
while giving our best wishes to an associate director who is moving on to a new role.  We welcome two new
members on the advisory board: Michael Lee and Michael Kelly. Both of these members add significant new
strengths. At the Texas Department of Transportation, Lee is responsible for overseeing all aspects of the
agency’s maintenance division. Kelly is the head of the system information and research division at the
Arkansas State Highway and Transportation Department. They both join the SPTC Advisory Board in playing a
key role in maintaining communications with the greater regional transportation community and advising the
center director on the critical transportation needs both regionally and nationally. Dominique Pittenger also
recently joined the SPTC leadership team as technical director. She brings tremendous energy, ideas and
operational efficiency to the center. Associate director, Jenna Carpenter, has been named founding Dean of
engineering at Campbell University in North Carolina. David Hall, director of Civil and Mechanical Engineering
and Construction Technology at Louisiana Tech University, has joined the SPTC leadership team as an associate
director. A number of SPTC affiliates received highly prestigious awards. Tyler Ley, an associate professor of
Civil Engineering, received the prestigious Regents Distinguished Research Award, given by Oklahoma State
University. Imad Abdallah received the University of Texas at El Paso’s Distinguished Achievement Award for
service. From an exceptional pool of nominees, Wesley Kumfer was named SPTC’s Student of the Year. He is a
doctoral student in transportation engineering at Texas Tech University, working on fatal crash research.

A number of ongoing projects address the SPTC’s focus on climate adaptive transportation and freight
infrastructure. The goal is to develop a collaborative and inclusive culture by supporting projects with multi
institutional members. An overview of two ongoing projects is provided in this newsletter. While dust-related
traffic accidents occur every year in the southern plains, no known studies have specifically investigated this
issue in New Mexico, Oklahoma and Texas. In an ongoing project, researchers from Tulsa University and Texas
Tech University are using remotely sensed and in situ measurements of land cover, soil and vegetation data to
quantitatively assess the spatial and temporal patterns of wind erosion hot spots that contribute to blowing dust
on highways in the region. The primary focus of this study is interstate highways, where investment in surveillance 
and warning devices is greatest, and where high-traffic volumes and speeds make the threat of blowing dust most
hazardous. A majority of states in the USDOT Region 6 rank among the highest in the nation for the number of
federal disaster declarations resulting from severe weather and climate extremes. As part of our collaboration with
the South Central Climate Science Center, researchers are developing representative climatologies and climate

message from the director



   Spring 2015 Newsletter | 5

trends using a long-duration time series (30+ years). Specifically, this 
project examines variability of precipitation (extremes, wet days, dry days 
and their trends and temperature (cold air outbreaks, warm extremes).

With SPTC co-sponsorship, Southern Plains Tribal Technical Assistance 
Program at OSU hosted the Tribal Safety Champion Workshop on 
Dec. 2-3 in Norman, Oklahoma. The theme of this two-day event was 
“Transportation Tools for Saving Lives in Oklahoma.” With 21 tribes, six 
state agencies, five federal agencies, three municipalities, five colleges 
and three consulting firms in attendance, this was a hugely successful 
event.

International collaborations are extremely important to SPTC visibility 
and success. In order to facilitate such collaborations, the SPTC has 
formed an International Collaboration Coordinating Committee (IC3). 
The current members of the IC3 are Dar-Hao Chen (Chair) from the Texas 
Department of Transportation, Zhanyong Yao from Shandong University 
in China, Dharamveer Singh from the Indian Institute of Technology-
Bombay in India, and Hany Farouk Shehata from the Soil-Structure 
Interaction Group in Egypt. We are excited about the endless possibilities 
of enhancing SPTC’s engagement internationally and propagating SPTC’s 
sharing to gain culture globally.

SPTC’s role in advancing the UTC program’s legacy of making invaluable 
contributions to transportation education and workforce development 
has been enhanced by placing more than 40 interns throughout 
Region 6 under the Transportation Regional Internship Program. Many 
wonderful events have been hosted by the Center during the reporting 
period. Our collaboration with the region’s DOTs remains strong, due in 
large part to the members of the SPTC Advisory Board.

It is an exciting time for the SPTC. We believe that the lives of the citizens 
in Region 6 and the nation are benefiting in a positive way by the 
Center’s inclusive and collaborative culture. 

 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 
universityies from USDOT Region 6. The 
University of Oklahoma, consortium 
lead, Oklahoma State University, 
Langston University, University of 
Arkansas, The University of New 
Mexico, Louisiana Tech University, The 
University of Texas at El Paso, and Texas 
Tech University. 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 consistenlty as the nation’s 
top Native American Indain bachelor 
degree producers in engineering. 
With a sharing to gain culture and an 
annual budget of $2.6 million from 
the United States 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.
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Mike Brown
Vice President of Construction, APAC (Wheeler Division)

I consider serving the SPTC as an advisory board member as both an honor and 
an opportunity.  My SPTC service began in 2014, and I look forward to having the 
opportunity to get better acquainted with my fellow advisory board members as 
well as getting to develop relationships with faculty, students and others from the 
SPTC member universities.

In addition to serving on the SPTC advisory board, I serve as the chairman of the 
Association of General Contractors – Austin District, and as the 2015 president 
of the Texas Asphalt Paving Association. I also have served AGC as an officer and 
board of director. 

I am a native Texan; I was born in Lufkin and raised in Conroe - geographically, I would say East Texas.  I am proud 
to note that my primary schooling was done in the Conroe School District, where my brother and two sisters and I 
attended Sam Houston Elementary, Travis Junior High School and Conroe High School. After high school graduation, 
my scholastic education continued at the University of Texas at Austin, where I earned a bachelor of science in civil 
engineering in 1984.

My father wanted me to go to college, even though neither he nor my mother attended college. I began working part- 
time jobs when I was 14, mainly during the summers. However, when I turned 16, I began working for my father on road 
construction projects during the summers and sometimes on school breaks in the winter and spring. The projects were 
usually within 60 miles from our house and I typically worked 50 to 60 hours per week during the summers.  Fortunately 
for me, I was able to catch a ride to and from work with my father. Although the money I earned during the summers 
went towards helping my parents pay for my college expenses, I also was able to purchase a used burnt orange Ford 
Pinto during my second year of college.  After working on road construction projects for four summers as a laborer 
and equipment operator, I wanted to get a better understanding of what civil engineers did, so, I applied and was 
accepted as a summer intern for the Texas Department of Highways and Public Transportation (now known as the Texas 
Department of Transportation or TxDOT) out of the Conroe resident engineers’ office for two summers.  

I gained good practical experience from all of my jobs while attending school. I appreciated being able to work, observe 
and learn from those with more skill and wisdom. My summer work experience provided a good foundation in a lot 
of the projects I have undertook and completed over the past 31 years. I am pleased to see that the SPTC consortium 
members promote internships for their students. I am impressed by the SPTC’s effort on recruiting underrepresented 
students, and in making the Transportation Regional Internship Program available to students from consortium as well 
as non-consortium universities.  

When I graduated from UT-Austin, I began working for Austin Bridge and Road, an Austin Industries Company 
headquartered in Dallas, where I earned a living for 27 years. During that time, I was involved with many interesting 
projects ranging in size (up to $200 million), scope (grading, drainage, utilities, base, structures, paving, signals and 

message from an advisory board member
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lighting) and duration (0-3 years long) in the heavy-highway industry, primarily in the San Antonio, Austin, Waco and Lubbock 
Districts. Near the end of my tenure with Austin Bridge and Road, I served as the project director on Austin’s first design-
build project. The project owner was Dallas Area Rapid Transit, and our design manager was Parsons Brinkerhoff. The project 
emphasized relocating an existing freight rail to make room for the construction of a double track light rail between Rowlett 
and Garland, Texas. 

I joined the Wheeler Division of APAC-Texas, Inc., an Oldcastle Materials Company, in late 2010, and I am grateful for the 
opportunity. My primary role now is to help develop and grow new leaders in the asphalt paving industry, and I am currently 
serving the company as an executive vice president.
  
My wife, Holly, and I have been married for 28 years and we have three grown sons: Nick, Tanner and Cory; one daughter-in-
law, Kaccee; one granddaughter, Raylee; and one Boxer, Bolt.  I am grateful and thankful for my family.    

I will continue to do my best as an advisory board member to help the SPTC in realizing its vision of becoming a diverse, 
regional research, education and transportation-based problem-solving center that adds value to industry and agency 
partners in Region 6 and to the nation.

Imad Abdallah
Associate Director of the Center for Transportation Infrastructure Systems 
University of Texas at El Paso

Imad Abdallah in April received the University of Texas at El Paso’s Distinguished Achievement 
Award for Service--the highest honor bestowed upon UTEP faculty and staff members. 
Abdallah was recognized for his tireless dedication to students, staff and faculty in the Center 
for Transportation Infrastructure Systems. Abdallah is the associate director of the Center for 
Transportation Infrastructure Systems and serves as a manager of SPTC activities at UTEP. 

Abdallah is a proud UTEP alum, who earned all three of his degrees in civil engineering from UTEP. He has a deep 
understanding and appreciate of the culture of rigor, excellence, collaboration and inclusion that distinguishes UTEP.

Abdallah joined CTIS in 1995 as a research assistant. He very early distinguished himself as a hardworking and insightful 
researcher and scholar. He impressively transitioned from a student to alumnus to staff member. Recently, he was 
promoted to executive director of the Center for Transportation Infrastructure Systems at UTEP and research associate 
professor of civil engineering. 

Abdallah wears many hats effectively. In addition to coordinating and overseeing a multimillion dolar budget, he 
provides training and support to research assistants, manages the software development team, tracks and schedules 
long and short range goals and assignments, and supervises administrative and research staff.

As executive director of CTIS, Abdallah will agressively pursue research and contract opportunities, manage the non-
faculty staff of CTIS and offer qualtiy education opportunities to prepare students to become leaders in transportation 
infrastructure in both the public and private sectors. He serves as manager to both the regional and national University 
Transportation Centers at UTEP.

utep distinguished achievement award

Abdallah honored by 
President Natalicio
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Wesley Kumfer
Texas Tech University
Ph.D. student

Wesley Kumfer, doctoral candidate in transportation engineering at Texas
Tech University, won the SPTC’s Student of the Year award. This award 
honors an outstanding student for his or her achievements and promise for 
future contributions to the transportation field. The Student of the Year is 
selected based upon accomplishments in such areas as technical merit and 
research, academic performance, professionalism and leadership. Wesley 
was recognized at the Council of University Transportation Center’s awards 
banquet on Jan. 10, in Washington, D.C., in conjunction with the annual 
meeting of the Transportation Research Board.

Kumfer came to Texas Tech University from Colorado Springs, Colorado, to study civil engineering. He earned
his bachelor’s and master’s degrees working under transportation engineering professor Hongchao Liu.
According to Sanjaya Senadheera, associate director of the SPTC, “What makes Wesley stand out is his strong
dedication to all aspects of transportation, including research, teaching and service activities.” Following is an
overview of his research on fatal highway crashes.

Fatal Crash Research
For years, Kumfer has studied fatal highway crashes to determine what role demographic factors like gender,
race and age play in such accidents. His research did not begin as a way to answer the “battle-of-the-sexes, are
men-or-women-better-drivers” question. What he found was that women and men don’t have accidents at
different rates but get into different kinds of accidents.  

Male drivers are more likely to be in single-vehicle accidents, 
Kumfer’s research showed, while female drivers were more likely 
to be in multi-vehicle accidents. “I would guess it has to do with 
driver behaviors – things like driving while you’re distracted, 
drinking alcohol and speeding,” Kumfer said. “Those tend to be 
associated with male drivers, especially speeding. They’re also 
associated with single-vehicle crashes. Risky driving behavior 
tends to be more prevalent when you’re alone and driving at 
night on empty roads,” his research showed.  

Kumfer presented a paper at the 2015 Annual Transportation
Research Board conference called “Investigating the Effects of Demographic and Driver Factors on Single 
Vehicle and Multi-Vehicle Fatal Crashes Using Multinomial Logistic Regression.”

sptc student of the year

Males are more likely to have single-vehicle accidents, 
often attributed to risky behavior.

SPTC Student of the Year
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What to Do With It
The results of Kumfer’s research won’t change the way engineers design roads quite so much as they’ll change how 
people approach driving. “I think you need to understand what sort of crashes people are going to be in so you can
target particular educational programs,” he said. Knowing how a driver’s age, sex and ethnicity affect his or her 
decision-making skills will enable driver’s education programs to be more targeted and will give the road 
construction officials more information on contributing causes of fatal accidents.

Kumfer and his adviser, Liu, are presenting a software-based driver’s 
education program to teenagers in rural South Plains schools. Some 
form of driver’s education is necessary, Kumfer said, but its effectiveness 
in the current form is debated. A driver’s education program that 
is more fact-based and addresses certain realities, like the way a 
teenager thinks, may be more effective. He is hoping this research 
will play a role in future highway safety manuals, which the Federal 
Highway Administration publishes and is the main documentation 
on transportation safety. He’d also like to help individual states make 
more informed decisions on driver’s education. For more information, 
please contact Wesley Kumfer (wesley.j.kumfer@ttu.edu) or his adviser, 
Hongchao Liu (hongchao.liu@ttu.edu).

Knowing how demographics affect decision-making 
skills will enable driver’s education programs to be more 
targeted.

David Hall Joins SPTC Leadership Team

David Hall, director of Civil and Mechanical Engineering and Construction Engineering
Technology at Louisiana Tech University, joined the SPTC Leadership Team as an associate 
director. He received his degree in mechanical engineering from the Georgia Institute 
of Technology in 1995, focusing on solid mechanics with a particular emphasis on
computational modeling of creep-brittle fracture. He has extensive expertise in trenchless
technology, having worked on projects ranging from computational and experimental
modeling of pipeline rehabilitation liners to the development of a steerable impact mole. 

Hall’s passion is infusing applications and laboratory elements into STEM curricula to build
usable skills, foster a deep understanding of fundamentals, and to create a can-do spirit in
students. Over the past 10 years, he has developed learning materials for both high school
and college level students. Hall was one of the authors of the NASA-Threads Physics curriculum that has been
implemented by high schools across the country. He also was the primary author of Louisiana Tech’s “Living with the Lab”
first-year engineering experience that utilizes a student-owned technology platform to boost hands-on learning beyond
what is practical in traditional classroom and laboratory settings. Student ownership of the “lab,” consisting of a
microcontroller, a robotics kit, tools and software, allows students to work on projects both inside and outside of the
classroom. Hall has received numerous accolades, including the prestigious F. Jay Taylor Undergraduate Teaching Award
He teaches first-year engineering courses as well as undergraduate and graduate level mechanics of materials courses at
Louisiana Tech.

SPTC Student of the Year
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SPTC SEED Scholar

Kat Guillen
University of Oklahoma
Doctoral Graduate in Biomedical Engineering

The SPTC supported its first-ever Sooner Engineering Education Scholar 
during the 2014-2015 school year. Kat Guillen, who received that 
distinction, is a recent doctoral graduate in biomedical engineering.  Her 
graduate research focused on advancing enzyme prodrug therapy for the 
treatment of solid tumors. Her research resulted in two peer-reviewed 
publications, three first-place poster awards at the OU Graduate Student 
Research and Performance Day, and two consecutive second-place poster 
awards at the annual Stephenson Cancer Center Symposium. During her 
Ph.D. candidacy, Gullen was named a Tau Beta Pi fellow, a Gallogly College 
of Engineering Centennial Fellow, and a Felgar Society outstanding student. She worked as a SEED scholar for 
about two years and led the development of K-12 outreach activities focused on transportation. She also holds 
two bachelor’s degrees, one in mechanical engineering from OU, where she participated in NCAA Division 
I rowing and was named a Dan Gibbens outstanding scholar athlete in her senior season, and the other in 
kinesiology from Arizona State, both summa cum laude. Gullen has accepted a postdoctoral fellow position 
at the Oklahoma Medical Research Foundation, and she enjoys spending time with her husband, an OU 
mechanical engineering graduate and USAF pilot.

Guillen was responsible for developing and facilitating surface transportation-related activities with students 
from fifth through ninth grades who visited the ExxonMobil Lawrence G. Rawl Engineering Practice Facility. 
Nearly 240 students participated in hands-on transportation-related activities in the REPF in September and 
October of 2014 and 248 students participated in similar activities from January to April of this year. Activities 
included rocket racers, a magnetic-levitation train and egg cars.

Rocket Racers

In this activity, students collaborated in groups of three to design 
a balloon-powered rocket racer.  They were given “SEED money” 
to purchase supplies to build their rocket racer and choose from 
cardboard, wheels, axles, rubber bands, straws, duct tape, masking 
tape, jumbo paper clips and additional balloons. In this activity, 
students learned about conservation of energy, aerodynamics 
and vehicle design. Vehicles are judged by the distance traveled, 
measured in feet on our track and, depending on grade level, 
“penny” passengers also must be transported safely.

sptc seed scholar
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SPTC SEED Scholar

Magnetic-Levitation Train

Is it magic? No, it’s levitation! In this activity, students designed, built and tested 
a levitating train that had to safely carry two passengers (pennies) down an 
inclined, magnet-lined track. Students utilized concepts about magnetic force 
in their designs and carefully considered the ratio of train weight versus the 
number of magnets they chose to incorporate in their designs. Successful trains 
required careful planning and attention to detail. Students were separated into 
groups of three and given a budget to purchase supplies to construct their 
trains. Participants had to choose from cardboard, magnets, duct tape, masking 
tape, sticky tack, straws, popsicle sticks and aluminum foil.  The groups were 
given points for their passengers staying on the train without being taped 
down or attached to the train in anyway, if the group had funds left over after 
purchasing all their supplies, and if their train reached the end of the track. 

Egg Car 
Today, the seat belt is such a vital, yet taken for granted vehicle safety item. In 
this activity, students explored safe vehicle design by building a car to keep 
their passenger, an egg, safe while driving down a ramp and colliding with a 
vertical wall. In this activity, students learned about impulse, momentum, and 
safety features, while managing a budget. Students were separated into groups 
consisting of about three individuals and asked to design and construct their 
vehicle using: napkins, cardboard, popsicle sticks, paper cups, styrofoam bowl, 
toothpicks, rubber bands, straws, duct tape, masking tape, wheels, axles and 
jumbo paper clips. Students also explored the effect of roadway conditions 
on safety outcomes, as the ramps the cars travel down had slick, rocky, and 
contoured surfaces

A new activity is being developed in which students will design a trailer to attach to a remote-controlled car that 
they will have to maneuver through an obstacle course with turns, bridges, bumps in the road and rocky surfaces 
while keeping the contents of the trailer safe and secure. More information on this activity will be included in a future 
newsletter.

The SPTC addresses the looming challenge of workforce development by executing 
a comprehensive strategy keyed to complimentary life-long learning themes of 
higher education, professional development, encouraging new ideas and new 
entrants to the profession, as well as K-12 outreach. This cradle-to-grave approach 
is needed because the underrepresented groups - Hispanic, African-American, 
Native American and women - in Region 6 are best served by early intervention, 
targeted higher education, and continuing education.
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SPTC News

Jenna P. Carpenter Named Founding Dean of Engineering School 
at Campbell University

SPTC Associate Director, Jenna P. Carpenter, has been named founding dean of the School 
of Engineering at Campbell University in North Carolina. 

Before joining Campbell University, Carpenter served as the Wayne and Juanita Spinks 
Endowed Professor, associate dean for Undergraduate Studies, and director of the 
Office for Women in Science and Engineering at Louisiana Tech University’s College 
of Engineering and Science. She holds key leadership positions in several prestigious 
national engineering organizations, including serving as chair of the National Academy of 

Engineering’s Grand Challenge Scholars Program. She also is a 2013 American Society for Engineering Education Fellow and 
a national evaluator for the ABET accreditation program.

“Dr. Carpenter has a lifetime of significant accomplishments that have prepared her extraordinarily well to be the founding 
dean of Campbell’s new School of Engineering,” Campbell Provost Mark L. Hammond said. “She possesses tremendous 
personal strengths and experience as an engineering educator, and she has demonstrated unprecedented success as an 
engineering program administrator at Louisiana Tech, where she has been successfully recruiting, teaching and retaining 
engineering students for over 25 years.”

Carpenter will bring with her a wealth of experience and knowledge as she leads and oversees the university’s efforts to 
bring to fruition its proposal to establish the School of Engineering. When it enrolls its first bachelor of science in engineering 
students in August 2016, Campbell will be only the second private university in North Carolina to house an engineering 
school.

A Corsicana, Texas native, Carpenter earned her bachelor’s degree in mathematics from Louisiana Tech and her master’s 
and doctoral degrees in mathematics from Louisiana State University, where she was an Alumni Federation Fellow. She 
joined the Louisiana Tech faculty in 1989 as an assistant professor and quickly rose to hold critical leadership positions. For 
10 years, she was a director in the College of Engineering and Science, which involved serving as department chair for the 
college’s engineering programs and guiding them through successful re-accreditation. She later led the formulation and 
implementation of the college’s strategic plan during her five-year tenure as associate dean for administration and strategic 
initiatives. 

In her role as associate dean of undergraduate studies, she recruited prospective students to the college’s eight engineering, 
four science and two engineering technology undergraduate degree programs. She also had broad oversight for the 
undergraduate curriculum and policies across all 14 programs.

Carpenter’s research focuses on integrated STEM curricula and improving the number and success of women in engineering. 
In projects supported by National Science Foundation, grants she has worked on as the principal or co-principal investigator 
including “Creating a Culture of Success for Women in Engineering and Science” and “A Women in Engineering Knowledge 
Center: Informing Research, Practice, and Institutional Change.”

Jenna P. Carpenter
Prior SPTC Associate Director 
Dean, School of Engineering, 
Campbell University



   Spring 2015 Newsletter | 13

SPTC News

Tyler Ley Receives Regents Distinguished Research Award

In March, Tyler Ley, associate professor and Williams Foundation Professor, School of Civil 
and Environmental Engineering at Oklahoma State University and an active SPTC researcher, 
was named OSU’s Regents Distinguished Research Award-winner. Ley is an innovative and 
highly successful researcher who uses material science to improve construction materials, 
develop sensors for monitoring roads and bridges, and image the structure and chemistry 
of materials at the micron and nanometer scale. During his six-years tenure at OSU, he has been awarded more than $8.8 
million in research grants, including the funding of 32 projects in which he served as the principal investigator. His work has 
led to five patent applications. His research has been published in 45 peer-reviewed publications and he has co-authored 
25 industry reports with his students. He is actively collaborating on research projects with a number of OSU departments 
outside of engineering. One project with the College of Education involves developing an engineering-based curriculum 
for fifth-grade students. He also is collaborating on projects involving nine other universities. An overview of some of his 
research is included here.

Concrete is the second most-used commodity in the world, topped only by one of its primary components — water. At 
five cents per pound, it is the most inexpensive and longest-lasting material on the planet. These facts are only some of the 
reasons why Ley chose to spend his career studying this substance. 

For seven years, Ley has performed world-class concrete research and implemented practical uses of his findings in 
Oklahoma and surrounding states. His efforts have led to the creation of equipment and establishment of nationwide 
standards. Ley and his research team lead a variety of projects, but the theme of improving concrete ties them together. 
From 3D images of components interacting to new concrete mixtures currently used in Texas, Ley and his colleagues are 
changing the future of this diverse material. 

Nanoscale Perspective Leads to Big-picture Changes
The laboratory where Ley conducts his experiments is one of a few with the ability to view materials at the nanometer 
scale, showing 3D images where each point is 30 nm in size, and his sample is only 1/5 the size of a single strand of hair. 
This gives the research team the ability to see how the cement particles in concrete react and form their internal structure. 
Control of the microstructure allows for the control of large-scale properties, an elemental piece of his goal to alter the 
basics of concrete to improve its ability to withstand stress and reduce its CO2 emissions during production. Through a 
partnership with Princeton, the University of California at Santa Barbara, the University of Bremen and the National Institute 
of Standards and Technology, his research team is imaging the reaction of cement by producing three-dimensional structure 
and chemistry images of their results for use in models created at Princeton and NIST. The work is being done at the Center 
for Nano Materials at Argonne National Laboratory, just outside of Chicago. The goal is to provide computer models for 
engineers to better predict the reaction and innovative changes to concrete on a global scale. “If we could find simple ways 
to improve the cost, carbon footprint or durability of concrete, the benefits to society would be huge,” says Ley. “Successfully 
making tweaks to the basics of cement has the potential for multibillion-dollar savings.”

While Ley leads a team making significant headway in these areas, he has already brought several research projects to 
fruition through implementation.

Tyler Ley
Associate Professor and Williams 

Foundation Professor,  School of

Civil and Environmental Engineering,

Oklahoma State University
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Research Applied Outside Labs Leads to Impactful Results
Ley’s work has changed the landscape for concrete and concrete-related issues in 
Oklahoma and several other states. Together with partnerships within the College of 
Engineering, Architecture and Technology, along with others throughout the university, he 
has developed new concrete mixtures and testing standards used internationally. 

Applied research from Ley’s laboratory can be found in roadways, bridges and concrete 
structures across Oklahoma and Texas. Most recently, his team designed a new concrete 
mixture that recognizes rock sizes, allowing companies to save on the cement used while 
producing concrete. Savings from this development are moderately estimated at $4 million 
per year in total cost and 400 homes worth of energy.

Another of Ley’s inventions to streamline the concrete industry is the Super Air Meter. This 
device detects the size distribution of bubbles in a concrete mixture before it has hardened. 
This gives producers time to make adjustments to the mixture before pouring. Soap is 
added to concrete because small bubbles are necessary to create space for water as it freezes 
due to outside elements. He references the effect of a soda in a freezer as a demonstration of  
what freezing temperatures can do to concrete that does not have the correct size air bubbles.  

The SAM is used in 16 states, and 12 of those are currently funding further research, including a partnership between Purdue 
and OSU to investigate new specifications (see www.pooledfund.org/Details/Solicitation/1338 for details). The results of this 
project have already led to a pending American Association of State Highway and Transportation Officials test method that, 
if instituted, will alter the concrete processes across the country.
 

Ley is the principal investigator on an ongoing SPTC project, 
“Development of Mixture Designs for Pumpable Concrete 
for Extreme Weather.” In this study, he is investigating the 
concrete pumping process and evaluating if frost-durable 
concrete can be achieved. Progress has included laboratory 
testing and determining reasonable limits for aggregate 
gradations. Implementation will allow immediate changes 
to be made to the optimized graded concrete specifications 
for structural concrete.

Whether standing on a back patio or driving across a bridge, 
Ley’s work can be seen reflected in countless places. His 
research is taking concrete into the future and improving 
processes that impact all of society while encouraging 
the next generation of concrete researchers and industry 
professionals to see the field’s importance.

Super Air Meter

A cement particle has been mounted on the end of a straight pin and 
then reacted for seven hours. The top images show the structure and the 
bottom images show the chemistry. Each point in the image is 30 nm.  
The darker parts show the unreacted particles and the lighter material is 
the new material that has formed.
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Michael Lee Appointed to SPTC Advisory Board
In January, Michael Lee, P.E., became a member of the SPTC Advisory Board. At the Texas 
Department of Transportation, he is responsible for overseeing all aspects of the maintenance 
division, including pavement preservation, emergency management, rest areas safety, 
maintenance contract management, TxMAP and the maintenance field support section, 
among other duties. Before joining the maintenance division as director in November of 2014, 
he served as director of operations for the Paris District, overseeing maintenance and traffic 
operations for the nine-county district. In June 2007, Lee was named the area engineer in the 
San Augustine area office in the Lufkin district, overseeing maintenance, construction and 
emergency activities for Sabine and San Augustine counties, and later (2010), Nacogdoches 
and Shelby counties. He received his license as a professional engineer in 2002.

Michael Kelly Joins SPTC Advisory Board

Dominique Pittenger Joins SPTC Leadership Team

In January, Michael Kelly became a member of the SPTC Advisory Board. He is the division 
head of the system information and research division at the Arkansas State Highway and 
Transportation Department. In this position, he oversees the traffic information, asset 
management and research sections. Kelly began his career at the department with the surveys 
division in 2002. He advanced to division head of surveys in June 2013 and transferred to his 
current position in October 2014. He holds a bachelor of science in civil engineering from 
Louisiana Tech University. He is a licensed professional engineer and professional surveyor.

Dominique Pittenger recently joined the SPTC leadership team as technical director. Previous 
technical director, Arnulf (Arni) Hagen, served the SPTC since the Center began functioning as 
a regional UTC. However, due to health concerns, he has stepped down from that role. Hagen 
has made tremendous contributions to the SPTC, particularly in developing the SPTC 14.1 and 
14.2 RFPs, checking compliance of the submitted proposals, and organizing the reviews and 
ranking of proposals. He also has played a key role in working with ODOT and in organizing the 
SPTC newsletter. He continues to provide guidance to Pittenger to ensure a smooth transition. 
Hagen will continue to play an active/leadership role in the Oklahoma Transportation Library.

Pittenger is a research assistant professor in the University of Oklahoma Gallogly College of Engineering. She received her 
doctorate in general engineering from OU, where she previously received her bachelor of science in construction science 
and master of science in construction administration. Her specific expertise is in life cycle cost analysis of infrastructure 
assets such as highway and airport pavements, with a primary interest in pavement preservation. She served 10 years as an 
estimator and project manager for an Oklahoma asphalt paving contractor. 

She currently serves on the National Research Council’s Transportation Research Board Committee on Pavement Preservation 
(AHD18), as well as on various TRB research and review panels. She conducts research on various topics for state highway 
agencies, the National Cooperative Highway Research Program, the Airport Cooperative Research Program and industry. 
She is an educational and training program adviser for the Tashkent Automobile and Road Construction Institute in 
Tashkent, Uzbekistan. She also has served on the National Science Foundation Panel for the Sciences behind Sustainability 
Quantification for Building and Infrastructure Design, Engineering and Construction. She teaches classes in the OU Gallogly 
College of Engineering.
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Climate Adaptive Transportation and Freight Infrastructure
Climate adaptive transportation and freight infrastructure is the primary focus of SPTC’s research, education and workforce 
enhancement goals. Climate extremes and severe weather, including tornadoes, hurricanes, winter storms, droughts, flash 
floods, hailstorms, and high-intensity wind events not only result in hundreds of fatalities each year, but also cause significant 
economic and societal disruption in the U.S. freight movements across modes, including highways, rail and inland waterways. 
To develop a resilient transportation infrastructure, a designer must select structure type and materials, and devise construction 
and maintenance measures that consider daily and long-term impacts of severe weather and climate extremes.

A number of ongoing projects address SPTC’s focus on climate adaptive transportation and freight infrastructure, and the 
goal of developing a collaborative and inclusive culture. The SPTC encourages projects with multi-institutional collaborations 
between consortium members, between a consortium member and a non-consortium institution, and between non-
consortium institutions. Following are two project examples that demonstrate this collaborative culture. 

Trends in Weather Extremes – Providing New Datasets for Transportation Safety and 
Infrastructure Research 

Introduction: Extreme weather 
conditions produce substantial 
strain on numerous facets of the 
transportation system, with impacts 
on infrastructure, maintenance 
and safety. A majority of the states 
in DOT Region 6 rank among the 
highest in the nation for the number 
of federal disaster declarations 
resulting from severe weather 
and climate extremes. Also, the 
diversity of topographic and climatic 
variations in this region produces thermal and moisture variability that challenge the longevity of existing infrastructure. 
As a result, the SPTC has identified the area of “climate-adaptive surface transportation” as a research priority. To aid in this 
endeavor, the South Central Climate Science Center is working to develop regionally specific and spatially extensive datasets 
that substantially expand climatologies of multiple weather hazards. Furthermore, this data will be used to check, validate 
and optimize future projections of climate models for the region. This ongoing study will benefit transportation research and 
operations, ranging from traffic safety and risk to infrastructure sensitivities, as well as present future climatic extremes and their 
trends. The present work is especially focused on icy precipitation, freeze-thaw cycles, temperature extremes and precipitation 
variability. 

Solution: The initial stage of this ongoing project identified existing meteorological data that extend over the entire Region 6 
domain, are high-resolution in time and space, and can provide value-added output that is transportation-relevant. Developing 
representative climatologies and climate trends also requires a long-duration time series (30+ years) that captures a large range 
of historical variability. Examples of products developed for two key winter hazards are described in this article. Forthcoming 
products will examine variability of precipitation (extremes, wet days, dry days and their trends) and temperature (cold air 
outbreaks, warm extremes). 

Icy precipitation encompasses freezing precipitation such as freezing rain and sleet. Its impacts on traffic safety, volume and 
the economy are well-known, and have been keenly felt over large swaths of the nation’s winters in 2013-14 and 2014-15. 
Measuring icy precipitation is difficult and typically relies on human observers or automated sensors to determine the type of
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precipitation that is falling. Heavy ice accumulation can lead to power 
disruption and data collection error. As a result, information on icy 
precipitation is spatially coarse, and typically only available at airports. 
However, the meteorological environment within which it forms is 
well understood, and computer algorithms have been developed 
operationally to aid forecasters in determining expected precipitation 
types. Three such algorithms support the present study, in combination 
with data from the North American Regional Reanalysis, to create a 
spatial analysis for icy precipitation. Use of more than one algorithm 
potentially reduce errors in diagnosing precipitation type. This dataset 
extends from 1979-2013, and has a minimum time interval of three hours. 
Figure 1 shows example output for the south central United States. The 
ability of this product to reproduce observed trends is presently under 
evaluation using station reports compiled from the National Climatic 
Data Center; however, preliminary results are very encouraging (e.g., Fig. 
1c) and show strong positive correlation. This dataset will be the highest-
resolution long-duration information currently available and could be 
used to generate county-by-county statistics of frequency, timing and 
severity of icy precipitation. It also could be used as a resource for projects 
that examine traffic impacts, vulnerability and risk when coupled with 
socioeconomic and transportation safety data.  

High number of oscillations about the freezing point of water can be 
particularly damaging to roadway infrastructure, leading to potholes, 
scaling and crumbling, particularly coupled with high traffic and improper 
mix design or construction. Resistance to freeze-thaw is laboratory-tested; 
however, knowledge of the regional climatology is important to ascertain 
the types of field conditions experienced over the potential lifetime of a 
structure. Using a very high-resolution temperature dataset, the research 
team has been able to construct freeze-thaw maps and time series from 
1948-2012, demonstrated for a section of west-central Oklahoma in Figure 
2. This work also will evaluate the magnitude and trends of temperature 
ranges during freeze-thaw, and probabilities of freeze thaw temporally 
proximal to precipitation. 

The prospect of increased climate variability and future changes in 
extremes will have substantial impacts on the transportation sector, and so it is increasingly recognized that climate model 
data is a potentially useful resource to incorporate in infrastructure planning and hazard risk assessment. Numerous climate 
projections are presently available; however, not all are able to provide accurate future projections on the regional scale. Work is 
presently underway to ascertain the reliability of a suite of global climate models for the south central United States. Outcomes 
from that work, coupled with validations of model versus observed statistics over the historical period, will be used to develop a 
set of climate scenarios for the region applicable to transportation safety. 

Expected Benefits: In addition to the previously stated benefits, this study aims to develop collaboration between weather 
and climate researchers, and the transportation community. It is hoped that the developed datasets can be applied to 
existing and future projects that aim to anticipate and reduce risk, improve resiliency and cost-effectiveness, and foster 
additional cross-disciplinary partnerships. To that end, we have developed a brief online survey that seeks information from the 
transportation community on their climate-data needs, including the types of ways that data products and resources can best 
be disseminated. For further information, please email Esther Mullens at esther.white@ou.edu. 

Figure 1. (a) Probability of icy precipitation (freezing rain, sleet) 
with liquid-water equivalent > 0.1 inch in a given year, based 
on 1979-2013 algorithm mean using North American Regional 
Reanalysis data. Panel (b) shows time series of annual total icy 
precipitation water equivalent (inches) for Oklahoma City. Top 
of graph shows standard deviations (1979-1996, 1997-2013. The 
increased standard deviation in the most recent period suggests 
increased year-to-year variability in magnitude. Panel (c) shows 
performance of our dataset (blue) for number of ice hours versus 
observed ice (gray, white). 

Figure 2: (a) Total number of freeze-thaw cycles from 1948-
2012, defined as a day with maximum temperature above 
32oF, and a minimum temperature below 32oF. The highlighted 
segment along I-40 is used to compile an average time series 
for freeze-thaw (b), and ‘enhanced’ freeze thaw (c), the latter 
defined as maximum temperature above 41oF, and minimum 
temperature below 23 oF. 
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Evaluating Dust and Highway Safety in the Southern Plains

Introduction
Windblown dust poses a significant 
hazard to highway safety by causing 
chain-reaction crashes in the western 
United States. The dust contributes to 
accidents in two ways: sudden loss of 
visibility and loss of traction due to soil 
particles on the road surface. 

Problem
While dust-related traffic accidents 
occur every year in the Southern Plains, 
no known studies have specifically 
investigated this issue in New 
Mexico, Oklahoma and Texas. The lack of critical information hinders highway authorities in making informed and timely 
management decisions when wind events occur. Projected global changes, including changes in climate, land use and land 
cover, will likely bring more frequent and extreme dust emissions to the southwestern United States, including a majority of 
the Southern Plains, posing a serious threat to transportation safety in this region in the coming decades.

Solution  
This ongoing project uses remotely sensed and in situ measurements of 
land cover, soil and vegetation data to quantitatively assess the spatial 
and temporal patterns of wind erosion hot spots that contribute to 
blowing dust on the highways of New Mexico, Oklahoma and Texas. The 
focus is on interstate highways, where investment in surveillance and 
warning devices is greatest, and where high-traffic volumes and speeds 
make the threat of blowing dust most hazardous. The ultimate goal is to 
develop an integrated modeling and monitoring system to mitigate the 
hazardous impacts of dust on highway safety. 

The research identifies current and past dust source hot spots and 
associated geomorphic features and land use along the main highways. 
In west Texas and eastern New Mexico, the preliminary results reveal 
that more than 80 percent of dust sources occurred on sandy surfaces 
and up to 57 percent sourced from cultivated cropland. In addition, 
there are numerous dust emission hot spots that are located adjacent to 
the highways, including Interstate 20 west of Midland, Texas (Figure 1).

Although most of the land surface does not erode in the Southern Plains, 
many areas and land uses may become erodible under disturbance, such 
as grazing of rangelands and plowing for cropland, and extreme wind 
events such as tornados. Previous studies by the research team in the 
Mojave Desert, California, and Canyonlands National Park, Utah, showed that disturbed land surface could be as susceptible 
to wind erosion such as pure sand (Figure 2a). A recent study of dust emission potential in the western United States 
revealed that dust emission would increase substantially in large parts of western Oklahoma and northern Texas as a result of 
extreme disturbance of current soil and vegetation (Figure 2b).

Junran Li 
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Thomas E. Gill 
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Figure 1. Location of dust emission hot spots (represented by 
red dots) and associated land cover characteristics in west Texas 
and eastern New Mexico. This map also shows numerous dust 
emission spots located adjacent to the main highways in this 
area.
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Dust production from the hot spots at a given wind speed is 
modeled using a quantitative model of dust emission, using the 
remotely derived and in situ measured soil and vegetation data. The 
modeling efforts are focused on the hot spot areas that are identified 
early in the project. The modeling exercises allows development of 
informative estimates of dust production at certain wind speeds.

Application
The results of this research will be directly applicable to states 
within Region 6. The methodology and techniques employed in this 
research also can be applied to many states in the western United 
States, where dust-related traffic accidents occur, such as Arizona and 
California. 

Benefits
Results of this study will be immediately available to highway authorities to support informed management decisions on 
potential blowing dust hazard for highways. In addition, results will reveal the location of potential dust emission hot spots, 
which will benefit land managers in determining appropriate mitigation measures. 

Figure 2. Threshold shear velocity measured on the disturbed 
vs. undisturbed soils (a), and wind erosion potential for non-
federal lands in the western United States with disturbed soil 
and vegetation removal, showing the dust emission hot spots in 
western Oklahoma and northern Texas (b).

Outreach and Workforce Development

Recycling is an important and integral part of sustainable 
and resilient transportation infrastructure. In March, a 
workshop was organized at the Oklahoma Department 
of Transportation by SPTC researcher, Rouzbeh Ghabchi. 
The workshop was based on the findings of the study, 
“Fatigue Performance of Asphalt Pavements Containing 
RAS and RAP,” funded by ODOT. The workshop was focused 
on the fatigue performance of hot-mix asphalt containing 
reclaimed asphalt shingles and reclaimed asphalt 
pavement. Specifically, changes in fatigue resistance and 
cycles to fatigue failure with changes in the amount of RAS and RAP were discussed in light of laboratory data from flexural 
fatigue (four-point beam) and axial fatigue (cyclic direct tension) tests on laboratory compacted specimens. Effect of virgin 
binder grade on the fatigue performance also was examined. In addition, the effect of RAS and RAP on creep compliance 
and dynamic modulus of HMA was highlighted. The laboratory study covered in this workshop involved eight different 
surface course mixes (S4) with different types of asphalt binders (i.e., PG 64-22 OK and PG 70-28 OK). Mixes were designed 
using different amounts of RAS and RAP and tested in the laboratory. The amount of RAS and RAP in HMA mixes varied, but 
the total amount of replaced binder was limited to 30% (as per binder replacement method). The results from this study 
were used to make recommendations on the use of RAS and RAP in HMA mixes. Specifics of these recommendations were 
discussed in this workshop. More information can be found at www.sptc.org/seminars/.

SPTC Workshop Focuses on 
Recycling 
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A workshop titled “Evolution of AASHTO-Based Bridge 
Design” was organized at the Oklahoma Department 
of Transportation in December. The lead speaker of the 
seminar and one of the bridge design gurus, John Kulicki, 
noted that the bridge design specifications promulgated 
by the American Association of State Highway and 
Transportation Officials is the primary source of technical 
guidance for highway bridge designers in the United 
States. Although various states may make exceptions to these provisions, the AASHTO guide has been the basis of national 
specifications in many other countries. The presentation discussed the pre-AASHTO years from the late 1800’s until the 
early 1900’s and reviewed the design philosophies utilized by AASHTO to provide structural safety. Engineers have been 
reacting to the lessons taught by natural forces, man-made loadings and socio-economic factors throughout history. This 
presentation also looked at how failures caused by underestimating natural forces and material limitations have influenced 
bridge design specifications in the U.S., particularly the earlier AASHTO Standard Specifications and the current AASHTO 
LRFD Bridge Design Specifications, as well as the knowledge base and the state of professional practice. More information 
can be found at www.sptc.org/seminar-archive. 

SPTC Seminar Focuses on 
Evolutions in Bridge Design

The SPTC held its annual leadership retreat in Dallas to discuss performance deliverables, changes needed, challenges, 
opportunities and future direction. SPTC associate director; Kevin Hall (UARK) moderated the event. Thomas Landers, dean 
of the Gallogly College of Engineering at the University of Oklahoma, attended the meeting. His presentation was focused 
on collaboration and support. It was affirmed that each associate director is responsible for the implementation of the 
SPTC mission and goals at the institutional level, including daily center operations, successful project execution, financial 
management, public relations and adherence to reporting requirements. The existing infrastructure (staff, administrative 
structure) at member institutions is a great resource in this regard.

SPTC Holds Annual Leadership Retreat

SPTC Outreach and Workforce Development
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SPTC Supports Tribal Safety Champions Workshop

The Southern Plains Tribal Technical Assistance Program at Oklahoma State 
University hosted the Tribal Safety Champions Workshop in Norman, Oklahoma in 
December 2014. The theme of this two-day workshop was “Transportation Tools 
for Saving Lives in Oklahoma.” It was sponsored by Southern Plains Tribal Technical 
Assistance Program and the Federal Highway Administration and supported by 
the SPTC. Nearly 120 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, 
which is a FHWA safety focus state. Session topics were related to human factors, 
education and enforcement issues and engineering, with a special emphasis 
on low-cost safety measures and systemic safety improvements. Specifically, 
sessions presented information regarding motorcycle safety, engineering 
safety counter measures, funded tribal safety projects, safety planning, 
Enhanced Emergency 911, injury prevention programs, transit safety, intelligent 
transportation systems, and impaired driving and occupant protection. The 
SPTC financial and outreach associate, Colleen Wilhelm, moderated sessions, 
and two University of Oklahoma professors, Joseph Havlicek and Ronald Barnes 
showcased their research findings related to transportation safety projects at the 
University of Oklahoma Intelligent Transportation Systems Laboratory. 

Represented among the attendees at the workshop were 21 tribes, six state 
agencies, five federal agencies, three municipalities, five colleges and three 
consulting firms. Specifically, the Oklahoma Department of Transportation – 
various divisions: Tribal Transportation members, Federal Highway Administration, 
Edmond Police Department, Oklahoma Highway Patrol, Oklahoma Highway 
Safety Office, Oklahoma Conservation Commission, Mothers against Drunk 
Driving, Transportation Safety Institute and National Highway Traffic Safety 
Administration--were represented. The workshop afforded the opportunity for 
new partnerships to be forged and existing partnerships to be strengthened. 
Local and tribal roads personnel were enlightened on new low-cost methods for 
handling difficult engineering safety situations by interacting with their peers and 
hearing from highway safety experts.

In February, the SPTC held its annual advisory 
board retreat in Dallas to discuss the strategic plan, 
accomplishments, progress and  ideas for the next 
Request for Proposals, challenges, opportunities and 
future direction. Thomas Landers, dean of the Gallogly 
College of  Engineering at the University of Oklahoma, 
attended the meeting and discussed collaboration and 
support.

SPTC Holds Annual Advisory Board Retreat
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SPTC and Texas Tech University Prepare for Summer Workshops

Science, Technology, Engineering and Mathematics and Career Technology 
Education-focused teacher professional development workshops are hallmarks 
of the Texas STEM Coalition. The Texas Tech T-STEM Center develops curriculum 
meeting the Texas Education Agency’s Texas Essential Knowledge and Skills 
standards in STEM disciplines and provides teacher workshops. In states utilizing 
the Common Core curriculum standards, professional development workshops, 
and similar resources for dissemination is expected as the project expands. 

The Center, a coalition partner in the Texas STEM network, serves 91 Texas 
Education Agency-designated STEM academies and other public, charter and 
private schools in Texas with a focus on research, and creating and disseminating 
information on best practices for innovative teaching and learning utilizing 
the engineering design process. Resources offered to administrators, and 

elementary/secondary teachers include professional development-delivered via contextualized instructional methods 
such as project-based learning – emphasizing mathematics, science, technology and other multi- disciplinary content 
areas, as well as strategies for developing college and career readiness skills – problem-solving, critical thinking, teamwork, 
communication and other 21st-century aptitudes.

Designed around critical current and future transportation issues and rigorous and innovative curriculum, effective 
teaching strategies are introduced to public/charter/private school teachers during the workshop. Electronic access of the 
participants to the T-STEM Center website is provided afterward. Subsequently, targeted email distribution will occur to 
STEM discipline teachers in the service area for Education Service Centers Regions 14 through 18, representing more than 
250 public school districts plus charter schools, private schools and home-school networks.  

Goals for workshops include the development of project-based learning modules requiring students’ inquiry and research 
and that spark interest for a college and/or career focus. The first in the regional series of teacher professional development 
workshops are two-day events, to be held in July in selected SPTC partner university campuses. Spring student university 
tours and activities also are planned to reinforce teaching modules and spur transportation industry recruitment. 
Educators are expected to utilize the curriculum during the fall and spring school sessions so that students participating in 
transportation projects are able to extend and supplement their learning on a university campus, interacting with faculty, 
graduate and undergraduate students and professional staff. Professional development provided to teachers engenders 
broader impacts, positively affecting current and future students. By extension of economic development to communities, 
the State of Texas and the global economy are expected to benefit from this program for years to come.

As a natural outcome of these teacher development workshops, student recruitment and outreach targets sixth through 
12th grade students enrolled in classes taught by teachers who have participated in the transportation series workshops. 
To reinforce teaching and learning modules, and lend opportunities for further research and inquiry of students’ project-
based learning efforts, students will experience educational tours that include hands-on activities closely related to 
transportation research topics being explored by Civil and Environmental Engineering faculty. Other goals include 
sparking interest, providing faculty-student discussion sessions, and solidifying student plans for college and career 
aspirations toward study/majors and careers in the transportation industry.

Specific to transportation workforce preparation, the STEM Transportation Series grades six through 12 educator 
professional development workshops will provide inquiry-based curriculum to educate, create exposure and increase the 
likelihood for recruiting students into college/university majors and career fields in the transportation industry.

SPTC Outreach and Workforce Development

Teachers applying roadway engineering design 
concepts.
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Oklahoma Transportation Library Co-locates With SPTC 
 

With support from the Oklahoma Department of Transportation and the University of Oklahoma 
administration, the Oklahoma Transportation Library moved to Five Partners Place on the OU Research 
Campus, where it is now co-located with the SPTC and the Center for Intelligent Transportation Systems. 
The OTL’s collection of nearly 15,000 items was stored at ODOT in the 1980s and moved to the planning 
and research division in 2002. It was moved to Langston University in 2008 and then to OU in 2014. 

Co-locating OTL with the SPTC is strategic as it advances ODOT’s desire to maintain and operate a sound, 
progressive and flexible transportation library, which is available to the agency and its stakeholders 
statewide. The goal is to keep ODOT staff and their stakeholders informed of recent developments and 
innovations in transportation technologies, methodologies and programs.

The library has made considerable progress since it was moved to OU. For example, the online catalog 
has been corrected and updated with working URLs. PDF files have been added to facilitate access of 
materials. Some materials that are unsuitable for the collection (e.g., photocopies, incomplete materials, 
and water and pest-damaged materials) have been removed. All of the VHS and CD holdings have been 
saved digitally. These files are being converted into a sharable file format. Subsequent to the move 

to Five Partners Place (5PP), progress includes a welcoming environment, massive reorganization, reduction of duplicates, 
prioritization of the materials that were to be moved, binding, scanning, removing colored stickers and recycling photocopies. 
Additionally, literature search services have been provided in a timely manner, as requested by the agency. Reference requests 
also have been filled in a timely manner for both ODOT and outside entiites. The ODOT Library Advisory Committee and OU 
team members work closely to identify the OTL priorities and to enhance their implementation. 

]

Under ODOT leadership, the OTL recently became affiliated with the Western Transportation Knowledge Network (WTKN). 
This has been an important step for the library since no library in Oklahoma has been affiliated with the WTKN before. It 
facilitates interlibrary loan with other WTKN libraries, effectively increasing the Library’s holdings, and provides a large network 
of helpful librarians. The OTL users now have access to the online catalog (www.ou.edu/OKTL). The OTL staff provides a 24-
hour turnaround on reference requests. In addition, OTL is a repository for Transportation Research Board publications.

Another important element of OTL’s services is to assist ODOT and its stakeholders in conducting literature searches in an 
efficient, professional, cost-effective and timely manner. Three categories of literature search are conducted: Category 1 - 
Answer questions about the ODOT Transportation Library holdings and “where to look” for additional resources. Category 2 
- Conduct searches, as requested by an ODOT staff on specific topics, based on keywords. These searches produce titles and 
abstracts from publicly available electronic files located in databases and/or library indices. Category 3 -- Conduct literature 
scans/reviews of specific topics. This category is focused on “state of the DOT practices” and involves scanning of available 
literature from both publically available and secured sources.  A “Quick Report” is prepared for the ODOT staff member 
requesting this service.

Briann Zimmermann serves as the librarian. She received her master of science degree in geology and master of science 
degree in library and information studies. Kelsey Chofey serves as the library assistant. She is an undergraduate student in 
mechanical engineering. Dominique Pittenger leads the literature review function, and Arnulf Hagen coordinates the overall 
activities of the library. Library staff may be contacted by phone at (405) 325-5960 or by e-mail at odot-library@ou.edu. 

Briann Zimmerman 
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The SPTC consortium is tied together 
by its collaborative culture, sharing 
to gain, and its core values of 
communication and collaboration. 
Each consortium member is 
committed to sharing their human 
expertise and facilities to serve 
Region 6 through research, education 
and workforce development. This 
willingness to share extends not just 

to the members of the consortium but to all stakeholders, including state and local transportation agencies, the private sector, 
international collaborators and any educational institution in the region that is willing to work with the SPTC.

International collaborations are important to the SPTC’s visibility and success. In February 2013, administrators from Shandong 
University (SDU-China) visited the University of Oklahoma to sign a Memorandum of Understanding for broad-based 
collaborations. This MOU has been immensely helpful in developing specific collaborations between SDU-China and the 
SPTC. Specifics of such collaborations include: (i) the 2015 SDU-SPTC Summer Camp held this summer at OU; (ii) the GeoChina 
International Conference, to be hosted next July at Shandong University under the co-sponsorship of SDU and the SPTC; and 
(iii) Visiting Scholar program. Details of these collaborations will be included in our next newsletter. Our other international 
collaborating institution, Indian Institute of Technology (IIT)-Bombay, has been working closely with the SPTC to identify potential 
areas of collaboration, including online seminars, workshops and short courses. 

In order to facilitate international collaborations, the SPTC has formed the International Collaboration Coordinating Committee 
(IC3). The current members of the IC3 are introduced below.

 

After receiving his doctoral degree from the University of Oklahoma in civil engineering with a focus 
on geotechnical. Dar-Hao Chen worked 15 years for the Texas Department of Transportation at their 
headquarters in Austin. He currently serves as an adjunct professor at OU, and Shandong University and 
Changsa University, both in China. He is the associate editor of the Journal of Performance of Constructed 
Facilities, ASCE.  Chen also serves on the editorial board of a number of highly prestigious journals including 
the Journal of Testing and Evaluation, ASTM, International Journal of Geomechancis, ASCE, International 

Journal of Pavement Research and Technology, and the Journal of Innovative Infrastructure Solution. He serves on several 
transportation research board committees, namely, AFH30: Emerging Technologies for Design and Construction; AFS90: Chemical 
and Mechanical Stabilization, and AFS50: Modeling Techniques in Geomechanics. He is the founding president of GeoChina Civil 
Infrastructure Association, USA. He served as a co-chair and secretary general in 2009 and 2011 for the GeoHunan International 
Conference, 2014 GeoHubei International Conference and 2016 GeoChina International Conference. He has published more than 
45 papers in SCI-indexed journals, edited six ASCE geotechnical special publications and holds five patents in China related to 
material testing, rehabilitation and construction of pavements.   

 

Dar-Hao Chen, Chair

Zhanyong Yao, Member

SPTC Outreach and Workforce Development

Zhanyong Yao is a professor in the School of Civil Engineering at Shandong University (SDU), Qianfoshan 
Campus. He is the department head of Road and Bridge Engineering and the associate dean of the 
Institute of Engineering and Technology at Shandong University. He also serves as the deputy director 
of the academic council in the School of Civil Engineering and the director of the Highway Engineering 
Technology Center at the same university. He serves as a National Committee member for College 
Textbooks in Road Engineering of Transportation and Engineering in China and is a member for Shandong 

Highway Engineering Experts Committee. He is the member of the China Civil Engineering Society and a council member in 
the Shandong Civil Engineering Society. He serves as editor for three professional journals, including the Journal of Shandong 
University. From 1996 to 2008, Yao served as the associate dean for research, graduate programs and laboratories in the School of 
Civil Engineering at Shandong University. During his more than 20 years of service at SDU, his research areas are mainly focused 
on investigations of distress mechanisms of pavements and embankments. He also works on new-pavement materials. Yao has 
conducted innovative and fundamental research in highway engineering and technology on the Yellow River silt plain punch and
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prevention technology, embankment-filling technology and pavement functional materials based on several key road construction 
projects in China. He has been responsible for more than 40 completed projects. He has published 80-plus peer-reviewed journal 
papers and four books. He is the holder of 23 national patents and received five provincial/ministerial-level awards. Yao is the major 
founder of the Department of Road and Bridge Engineering at Shandong University. Under his supervision, it is now the key discipline 
in Shandong Province. He has made significant contributions to road constructions in China, especially for highway engineering in 
Shandong Province, which is the long-term leader in China. Under his plan and organization, in 2007 a close collaboration between 
Shandong Hi-Speed Group Company and Shandong University established the Shandong Hi-Speed Engineering Technology Center, 
supported by 75 million Chinese Yuan (RMB). Yao serves as the director of this center. He has supervised more than 70 master theses 
and doctoral dissertations to completion, and has been recognized with more than 10 teaching awards.

Dharamveer Singh is an assistant professor of civil engineering at the Indian Institute of Technology, Bombay, 
India. He received his bachelor of engineering degree in civil engineering from M.B.M. Engineering College, 
Jodhpur, India, and Master of Technology in Transportation Engineering from IIT, Kharagpur, India. He obtained 
his doctorate in civil engineering from the University of Oklahoma. His research interests span a variety of 
topics, including pavement materials, asphalt binder rheology, performance characterization of asphalt 
mixes, recycling of asphalt mixes, warm mix technology, and pavement maintenance and rehabilitation. He 
was instrumental in attracting funding for several research projects during his time at OU. Singh is closely 

associated with several professional organizations, including Indian Roads Congress, Institute of Urban Transport (India), ASCE and 
ASTM. He is an associate editor of Innovative Infrastructure Solutions, published by Springer.  He has published more than16 refereed 
international journal papers, 20 international conference papers and 12 technical reports. He is a member of the H-6 Committee on 
Road Maintenance and Asset Management, Indian Road Congress. He also was an editor of ASCE, GSP 244 – one of the proceedings 
of the International Conference on Sustainable Civil Infrastructure; Geo-Hubei 2014.

Shehata is the founder and CEO of the Soil-Structure Interaction Group in Egypt “SSIGE.”  He is a partner 
and vice-president of EHE-Consulting Group in the Middle East, and managing editor of the “Innovative 
Infrastructure Solutions” journal, published by Springer. He worked in the field of civil engineering early, while 
studying with Bechtel Egypt Contracting & PM Co., LLC. His professional experience includes working on 
culverts, small tunnels, pipe installation, earth reinforcement, soil stabilization and small bridges. He also has 
been involved in teaching, research and consulting. His areas of specialization include static and dynamic 
soil-structure interactions involving buildings, roads, water structures, retaining walls, earth reinforcement and 
bridges as well as different disciplines of project management and contract administration. He is the author of 

an Arabic book titled “Practical Solutions for Different Geotechnical Works: The Practical Engineers’ Guidelines.” He is working on a new 
book titled “Soil-Foundation-Superstructure Interaction: Structural Integration.” He is the contributor of more than 50 publications in 
national and international conferences and journals.

Dharamveer Singh, Member

Hany Farouk Shehata, Member

SPTC Hosts Visit From Office of the Assistant Secretary for Research and 
Technology, and Transportation Safety Institute

In April, the SPTC hosted a visit by the director of the office of the Assistant Secretary for Research and Technology, Kevin Womack, and 
two members of the Transportations Safety Institute: Christine Lawrence, director of the Special Programs Division and Mike Baldwin, 
manager of Special Programs Division, Mike Baldwin. SPTC representatives welcoming the visitors included the senior associate dean 
of the OU Gallogly College of Engineering, Jim Sluss; director of Capital Programs from the Oklahoma Department of Transportation, 
John Bowman; and the director of the SPTC, Musharraf Zaman. Informational presentations were given related to SPTC collaborations 
involving the South Central Climate Sciences Center, Texas Tech University, Langston University, Oklahoma State University, the OU 
Center for Intelligent Transportation Systems and SPTC research efforts. Kelvin Droegemeier, Vice president for Research at OU, Kelvin 
Droegemeier, wrapped up the meeting by affirming continued university support of the Center.



26 | Focus: Climate adaptive transportation and freight infrastructure 

SPTC Outreach and Workforce Development

SPTC Leadership Visits Shandong University

During late April and early May, SPTC director, Musharraf Zaman and SPTC Advisory 
Board Chair and director of Capital Programs at the Oklahoma Department of 
Transportation, John Bowman, visited Shandong University in Jinan, China to further 
strengthen the collaborative relations between that university and the SPTC.   

A meeting was held to discuss the SDU-SPTC summer camp – a three-week-long 
summer program especially designed for students and faculty from that university. 
The group vetted a number of ideas regarding the plans, agenda and type of 
activities in which the students would participate during their stay in Oklahoma. 
Information was provided regarding the planned academic efforts as well as the 
cultural exchange activities that could be offered for the participants. Based on these 
discussions and brainstorming of ideas, the academic program consisted of English 
language classes as well as a number of interactive activities such as roadway safety 
arising from inadequate pavement friction due to inclement weather, driving on 
curves and speeding. Possibilities of including mechanics-based hands on activities, 

including measuring reaction time, stopping distance, and maximum driving speed also were discussed. Other pertinent aspects 
of transportation, including organizing tours of the Oklahoma Department of Transportation and active construction project sites 
were also discussed.  At least 14 various potential cultural activities such as attending an Oklahoma City Redhawks baseball game, 
and visits to the National Cowboy and Western Heritage Museum, National Weather Center and Oklahoma River Cruises were 
discussed by the group.  

 Discussions then progressed to the planning of the Fourth GeoChina International Conference, which will focus on Sustainable 
Civil Infrastructure: Innovative Technologies for Severe Weather and Climate Changes, and will be held in Jinan July 25-27, 2016.  
The group provided a list of potential candidates for keynote speaking roles, as well as workshop presenters and topics to consider.  

Furthering efforts of coordination and cooperation, Zaman made a presentation to students and staff at Shandong University 
regarding the Southern Plains Transportation Center and the opportunity for collaboration and participation in the processes 
established through the overall program. Bowman then made a presentation on the Oklahoma Department of Transportation 
research program and the interaction between ODOT and the various universities participating in the agencies state planning and 
research program.  

An additional set of presentations were made the following day to the Shandong Highway Science and Technology Group, 
which shares joint facilities with Shandong University.  At this series, Zaman made a presentation on advancements in the use 
of reclaimed asphalt pavement and reclaimed asphalt shingles in the development of mix designs for asphalt pavements and 
the resulting impact on cost and pavement life. Bowman made a presentation on the organizational structure of ODOT. He 
also provided an overview of the important aspects of the research program.  A tour of the Shandong Highway Science and 
Technology Group ‘s extensive testing laboratories followed.  

While the presentations are highlighted, the information exchange was bidirectional. Both the SPTC and ODOT garnered significant 
amounts of information as well. Oklahoma utilizes a very limited percentage of recycled asphalt in mix designs in comparison 
to virgin material “and limits the use to base layers of asphalt. However, in China, upwards of 80 percent of recycled materials are 
used and isolated in the surface layer.  One thing was consistent between the groups: it was recognized that both Oklahoma and 
Shandong Province experience “the bump at the end of the bridge.” 

The trip was successful and offered an excellent opportunity for the SPTC to show its commitment to cooperation and 
collaboration with an international institution — Shandong University.  As this relationship matures, there will be many more 
opportunities for the exchange of ideas and information through our interactions, and we look forward to reciprocating the 
hospitality experienced during the visit.  

Musharraf Zaman, executive director of 
the SPTC, along with John Bowman of the 
Oklahoma Department of Transportation, 
currently serving as the chair of the SPTC 
Advisory Board, attended meetings at two of 
the Shandong University campuses in Jinan, 
China. 
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The SPTC hosted the Tashkent Automobile and Road Construction Institute of 
Uzbekistan on the University of Oklahoma Norman campus. Guests from TARCI 
included Madaminjon Aripdjanov, rector; Rustam Shukurov, professor; Gaffar 
Abdukadirov, assistant; and Alan Vance, CEO Broce Manufacturing Co. SPTC 
representatives welcoming the visitors included Jim Sluss, senior associate dean of 
the OU Gallogly College of Engineering, and Gerald Miller, SPTC associate director. 
The two-day visit included informational presentations by TARCI, SPTC and OU, as 
well as OU campus tours of laboratories and research facilities. The visit established 
a foundation for future collaborations between these institution and industry 
partners. 

SPTC Hosts Tashkent Automobile and Road Construction Institute and 
Broce Manufacturing

From left: Alan Vance, Rustam Shukurov, Dominique 
Pittenger, Madaminjon Aripdjanov, Jim Sluss and Jerry 
Miller

SPTC Hosts Western Association of State Highway and Transportation 
Officials

ODOT-SPTC Host Oklahoma Transportation Research Day
Oklahoma Transportation Research Day is a major technology transfer event in Oklahoma that consists of oral presentations, poster 
presentations, discussions, and identification of potential research topics for ODOT, the Oklahoma Turnpike Authority, FHWA, and 
other transportation stakeholders. At this event, held on October 21, 2014, a total of 10 oral presentations were made and 40 poster 
presentations were received and entered into the competition, with several reflecting collaborative research within the consortium, 
allowing potential technology users to get a first-hand opportunity to talk to the technology developers. Attendees numbered about 
170, approximately half of whom were from the private sector. All posters and their presentations were reviewed by a panel of judges, 
and top three received cash prizes and certificates. SPTC is currently working with the Oklahoma Department of Transportation in 
planning the 2015 Oklahoma Transportation Research Day.

In March, representatives of the Western Association of State Highway and Transportation Officials visited the SPTC and the Center for 
Intelligent Transportations Systems Lab, which have recently moved and are housed together at the newly constructed Five Partners 
Place on the South Research Campus of the University of Oklahoma. Approximately 50 participants attended presentations and 
demonstrations by the SPTC/ITS related to mission, research projects and systems. The group toured the facilities and was introduced 
to the Live Console, ATIS, SAFE-T and PARIS systems.

From left: Mike Patterson, 
Executive Director, ODOT; 
John Bowman, Director of 
Capital Programs, ODOT; 
Paul Tikalsky, Dean of the 
College of Engineering, 
Architecture and Technology, 
OSU; and Thomas Landers, 
Dean of the Gallogly College 
of Engineering, OU; make 
remarks at the ODOT-
SPTC Transportation 
Research Day. The poster 
presentations (lower left) 
and presentations (lower 
right) were well attended. 
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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.  


