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1 ACCOMPLISHMENTS 
 
1.1 Goals The two complementary goals of the Southern Plains Transportation Center (SPTC) are: (i) to develop 
comprehensive, cost-effective and immediately implementable solutions to critical infrastructure-related issues facing 
the transportation system in Region 6 and the nation; and (ii) to prepare aspiring transportation personnel and students 
for leadership roles in professional and research careers that support sustainment and improvement of the nation’s 
transportation systems. We particularly focus on under-represented professionals – Hispanic, Native Americans and 
African Americans – capable of leading public and private sector efforts aimed at providing U.S. citizens a sustainable 
and resilient transportation system. Our focus is climate adaptive freight and transportation infrastructure. 

 

1.2 Accomplishments The Southern Plains Transportation Center is making significant progress toward 
realizing its vision of developing a diverse and inclusive, regionally-based and nationally recognized research, 
education and outreach center. During the reporting period, our primary accomplishments included: (i) delivering 
research and education/outreach programs and project outputs, outcomes and impacts; (ii) delivering the 2018 
Oklahoma Transportation Research Day; (iii) conducting many other education and outreach activities at member 
institutions across the consortium; (iv) continuing the 2018/2019 SPTC Workshop Series; (v) delivering the 2019 Annual 
Leadership Retreat and TLC Forum; (vi) enhancing collaborations; (vii) and preparing to offer the 2019 TRIP internships 
and 2019 Summer CUTC Meeting.  An overview of some of these activities is provided in the following sections. 
 
1.2.1 Research and Technology Transfer In the reporting period, the SPTC was engaged in advancing the 
following activities: preparing for technology transfer events and facilitating SPTC Research and Education project 
progress. An overview of each of these activities follows.  
 
Oklahoma Transportation Research Day: The 
ODOT-SPTC Oklahoma Transportation Research 
Day (OTRD) is a major technology transfer event in 
Oklahoma. It consists of oral presentations, poster 
presentations, discussions, and identification of 
potential research topics for ODOT, Oklahoma 
Turnpike Authority (OTA), FHWA, and other 
transportation stakeholders. SPTC worked with the 
Oklahoma   Department of Transportation in 
preparing for and executing the 2018 Oklahoma Transportation Research Day held on October 23rd. For this event, 
approximately 225 guests were in attendance, with many representing academia, state/federal agencies, tribal 
organizations, and the private sector.  The program highlights included keynote speakers Mike Patterson, Oklahoma 
Secretary of Transportation and Executive Director of the Oklahoma Department of Transportation and Greg 
Winfree, Agency Director Texas A&M Transportation Institute, who discussed connected and automated vehicles. 
Additionally, there were several project presentations focusing on transportation, safety and freight-related research. 
Eligible participants had the opportunity to receive eight (8) Professional Development Hours (PDHs). Students were 
invited to showcase their research presentation and to compete for one of three cash prizes provided by industry 

partners. Approximately 40 poster submissions were received and 
entered into the competition. Winners were selected by a panel of 
independent judges based on the overall rankings. Jacob Choate 
from OU won first place for “Implementing Fiber-Reinforced, Self-
Consolidating Concrete as a Repair Material for AASHTO 
Prestressed Concrete Girders”. Christopher Waite from OSU won 
second place for “Understanding the Behavior of Steel Connections 
with Bolts and Welds in Combination”. More information can be 
found here: http://www.sptc.org/2018-ok-trans-res-day. 

http://www.sptc.org/2018-ok-trans-res-day
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2019 CUTC Summer Meeting: The SPTC is preparing to host the Council of University Transportation Center’s 2019 
Summer Meeting at The University of Oklahoma (OU). The meeting will be held at The National Weather Center 
(NWC; located on the OU research campus), 
which is a confederation of federal, state, and 
academic organizations that work together in 
partnership to improve understanding of 
events occurring in Earth's atmosphere. The 
University of Oklahoma and the National 
Oceanic and Atmospheric Administration, 
partner agencies of the NWC, spent $69 
million to construct and occupy this building. 
The building is 250,000 square feet with five 
stories plus a rooftop outdoor classroom and 
enclosed weather observation deck. The 
NWC houses about 550 people, including 
research scientists, operational 
meteorologists and climatologists, engineers, technicians, support staff, and graduate and undergraduate students. 
 
Research Project Progress: The following institutions have reported research progress for the SPTC14, SPTC15 and 
SPTC17 programs: Arkansas State University (ASU); Langston University (LU); Louisiana State University (LSU); 
Louisiana Tech University (LTU); Oklahoma State University (OSU); The University of Oklahoma (OU); Prairie View 
A&M University; University of Tulsa (TU); Texas Tech University (TTU); University of Arkansas (UARK); University of 
New Mexico (UNM); The University of Texas at Austin (UT-Austin); and The University of Texas at El Paso (UTEP). 
A short summary of progress by project category during the reporting period is as follows.  

 

Climate and Safety 
• “Infrastructure-Relevant Climate Projections for the Southern Great Plains” (Project team includes Katharine 

Hayhoe, Darryl James and Anne Stoner (TTU).). During the reporting period, progress has included posting the 
final report here: http://www.sptc.org/projects. The project assesses the potential future impacts of climate non-
stationarity on the SPTC region and explore the extent to which these projections can be incorporated into the 
design, building, and maintenance of a transportation infrastructure that is resilient in the face of a changing 
climate.   

• “Combined effect of sea-level rise and coastal land subsidence – Identification of critical transportation 
infrastructure at-risk in coastal SPTC region” (Project team includes Sanjay Tewari and Wesley Palmer 
(LaTech)). This project investigates the trends for sea-level rise and land subsidence in coastal regions of 
Louisiana and Texas. During the reporting period, progress has included submission and revision of the final 
report. The project will deliver spatial maps created using ArcGIS for transportation infrastructure that is at risk 
because of combined risk of land subsidence and sea-level rise. 

 
Bridge Structures 
• “Rapid and cost-effective rehabilitation alternatives for transportation infrastructure affected by extreme 

conditions” (The UNM project team includes Vanessa Valentin and John Stormont.) This study provides methods 
to quantify, manage and decrease the vulnerability of transportation infrastructure - specifically bridges and 
drainages - to wildfires. During the reporting period, progress has included submission and revision of the final 
report. An initial cost for the debris deflector was estimated using standard cost estimation procedures. The 
results can be immediately implemented through the decision support tool, which can be used by decision-
makers to manage and reduce the risks associated with fires. Additionally, a report on post-wildfire mitigation and 

http://www.sptc.org/projects
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rehabilitation best practices will be produced. 

• “Structural performance of concrete bridge decks reinforced with high-strength reinforcing bars” (The UARK 
project team includes Micah Hale, Gary Prinz and Canh Dang.) The main objective of this project is to investigate 
the behavior of bridge decks reinforced with A1035 steel at the service and strength limit states.  The 
experimental program is aimed at generating necessary information to understand the mechanical properties of 
A1035 steel, and how these properties affect the design of bridge decks at the two limit states.  During the 
reporting period, progress has included writing the final report. Based on the findings, recommendations will be 
made for using A1035 steel in the design of bridge decks.   

• “Degradation of Mechanically Stabilized Earth Reinforcements Exposed to Different Environmental Conditions” 
(The project PI is Arturo Bronson (UTEP).) This study examines the effect of moisture in the fines in which 
chlorides tend to segregate and corrode the mechanically stabilized earth (MSE) reinforcements composed of 
galvanized steel. During the reporting period, progress has included submission and revision of the final report. 
The project will yield a methodology of monitoring the degradation of Mechanically Stabilized Earth 
Reinforcements. 

• “Towards an Open-source Web GIS-based Bridge Management System Using Advanced Geo-Spatial Data 
Visualization and Integration Technologies” (The TTU project team includes Hongchao Liu and Dayong Wu.) This 
project (1) provides a comprehensive review of current BMS development activities; (2) identifies available 
bridge-related data sources at the state DOT, which enables further data integration needed for a variety of 
analytical purposes; (3) builds a more realistic model to represent the deterioration of bridge components by 
using a semi-Markov transition process. During the reporting period, progress has included posting the final 
report here: http://www.sptc.org/projects. Implementation will yield a web GIS-based bridge management system, 
which allows advanced geospatial visualization and potential data integration on a centralized cloud platform. 

 

Traffic and Multimodal Considerations 
• “Incorporation of Speed/Travel-time Data Sets in Traffic Performance Analysis” (Project team includes Hazem Refai 

(OU) and Samir Ahmed (OSU)). This project seeks to develop a Travel Time Reliability Monitoring System (TTRMS) 
consisting of Bluetooth identification devices strategically placed on interstate highways coupled with analytical 
models and software algorithms designed to evaluate the quality of real-time collected data. During the reporting 
period, progress included writing the final report. Implementation will improve system responsiveness and reliability. 

• “Economic Impacts of Multi-Modal Transportation Network Recovery” (Project PI is Kash Barker from OU). This 
project extends the previous SPTC project to include the recoverability dimension of resilience to provide an 
optimization formulation to recover disrupted components in the multi-modal transportation network with multi-
industry impacts in mind. During the reporting period, progress included delivering the final report 
(http://www.sptc.org/projects/). The importance of this work to transportation planners is in understanding (i) what 
order of components to repair and (ii) how to schedule work crews to perform this repair. 

• Expanding PARIS+ to regional police agencies (Project team includes Ron Barnes and Joseph Havlicek (OU)). 
During the reporting period, progress includes writing the final report. This project expands the availability of the 
Police Automated Records Information System+ (PARIS) across the state and to begin marketing the system to 
police agencies in neighboring states. 

 

Pavement and Materials 
• “Evaluating Rutting and Stripping Potentials of Asphalt Mixes using Hamburg Wheel Tracking Device” (Project 

Principal Investigator – Rafiqul A. Tarefder (UNM)). The issues of repairing transportation infrastructure by 
preventing damage resulting from extreme weather conditions are addressed. During the reporting period, progress 
has included posting the final report here: http://www.sptc.org/projects. The outcome of this study will be a 
specification that addresses rutting due to extreme temperatures that will be useful in areas with extreme hot 
climate. The February 2016 SPTC Brief contains highlights of this project, http://www.sptc.org/briefs/. 

http://www.sptc.org/projects
http://www.sptc.org/projects
http://www.sptc.org/briefs/
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• “Development of statewide WIM data quality control and axle load spectra and traffic volume adjustment factors for 
Oklahoma” (Project team includes Joshua Qiang Li (OSU) and Musharraf Zaman (OU)). This project will develop 
quality control (QC) metrics and associated software interfaces for checking the quality of statewide WIM data. It 
will also develop site-specific, region-specific, and statewide traffic inputs that are required for the Mechanistic-
Empirical (ME) based pavement design in Oklahoma. During the reporting period, progress has included posting 
the final report here: http://www.sptc.org/projects. The WIM data sets have been imported to the customized Prep-
ME software. Implementation will facilitate design and analysis of pavement structures. 

• “Development of Guidelines for High-Volume Recycled Materials for Sustainable Concrete Pavement” (Project 
team includes Jeffrey Volz (OU) and Julie Hartell (OSU).) This study will evaluate concrete in conventional 
pavement construction, incorporating at least 50% recycled materials (both recycled concrete aggregate and 
supplementary cementitious materials) without compromising performance or service life. During the reporting 
period, progress included writing the final report. Outcomes include guidelines for material selection and mixture 
optimization. 

• “Development of a SFE Database for Screening of Mixes for Moisture Damage in Oklahoma” (Project team 
includes Rouzbeh Ghabchi (formerly OU, now South Dakota State University) and Rifat Bulut (OSU).) Surface Free 
Energy (SFE) characteristics of asphalt mixes will be evaluated for bond strength and debonding of aggregate and 
asphalt binder in presence of water, which cannot be achieved using either a TSR or a HWT test. During the 
reporting period, progress included writing the final report. This study will deliver a SFE database and training for 
pavement designers for the implementation of this innovative and cost-effective mechanistic approach for screening 
of asphalt mixes for moisture damage. 

• “Design Data for Rigid Pavements in New Mexico” (Project team: Rafiqul A. Tarefder and Mahmoud Reda Taha 
(UNM)). During the reporting period, progress included writing the final report. This study will develop three most 
important inputs, among many inputs required by the AASHTOWare pavement M-E software, for the design of rigid 
pavements in New Mexico considering materials, traffic, and climate. 

• “Development of Numerical Simulation Tool for Continuously Reinforced Concrete Pavements” (Project team 
includes Cesar Carrasco and Soheil Nazarian (UTEP)). During the reporting period, progress has included posting 
the final report here: http://www.sptc.org/projects. This research project expands the capacity of the existing source 
code of NYSLAB by upgrading its FEM models to predict the stresses and strains in continuously reinforced 
concrete pavements. 

• “Development of Special Provision for Mix Design of Foamed-WMA Containing RAP” (Project team includes 
Rouzbeh Ghabchi (formerly OU, now South Dakota State Univ.), Musharraf Zaman (OU) and Manik Barman 
(formlerly OU, now University of Minnesota-Duluth).) Although the use of Warm Mix Asphalt (WMA) is increasing 
rapidly in Oklahoma and neighboring states in Region 6, lack of specifications for mix designs is inhibiting the 
asphalt producers and users (DOTs and others) alike. During the reporting period, progress included development 
of the final report. The primary goal of this project is to develop a draft special provision that can be adopted readily 
by the Oklahoma Department of Transportation (ODOT), Oklahoma Turnpike Authority (OTA), the asphalt industry 
and others for WMA mix designs, and to realize the benefits of WMA without compromising quality of constructed 
pavements. 

• Surface Resistivity Testing for Quality Control of Concrete Mixtures (Project Principal Investigator is Julie Ann 
Hartell (OSU)). During the reporting period, progress has included posting the final report here: 
http://www.sptc.org/projects. This project develops a simple QC/QA tool to validate the actual mixture design 
parameters of concrete placed during construction.  The test method is based on surface resistivity which has the 
added value of being low-cost, user-friendly, quick and non-destructive. 

 
1.2.2 Workforce Development, Education and Outreach: In the reporting period, the SPTC was 
engaged in advancing the following activities: 2019 Student of the Year Award, SPTC Summer Symposium Planning; 
2019 SPTC Dissertation and Thesis Awards; 2019 Transportation Regional Internship Program (TRIP) Planning; SPTC 
Workshop/Seminar Series, Early Career Development Program and other education/outreach events; and SPTC Briefs. 
An overview of some of these activities follows. 

http://www.sptc.org/projects
http://www.sptc.org/projects
http://www.sptc.org/projects
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2019 SPTC Student of the Year (SOY) Award: Sean Salazar from the University of 
Arkansas, was named the 2019 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 
January 13, 2019, in Washington, D.C., in conjunction with the annual meeting of the 
Transportation Research Board. Salazar is pursuing a doctoral degree in civil 
engineering. His research is focused on remote sensing techniques for geotechnical 
engineering applications, which include natural hazards, such as post-wildfire debris 
flows and landslides. 
 
2019 SPTC Summer Symposium: The Symposium is being planned for August 8th 
with the goal of providing an opportunity for consortium partner representatives to 
present their work related to transportation issues in Region 6. The sessions will 
include podium and poster presentations by graduate students, undergraduate 
students, and faculty members. The symposium also provides a targeted networking 
opportunity for students, faculty members, and DOT personnel in the region. The 
diversity of attendees allows for excellent discussion of important research topics 
while keeping the focus on the Southern Plains Region. Topics are anticipated to be 
related to transportation technology and automated vehicles, bridge construction and 
repair, durable materials and balanced mix design, highway mobility and safety, rail 
and multi-modal transportation and climate/weather effects on transportation. 

 
SPTC 2019 Dissertation and Thesis Awards: This award program has been established to recognize scholarly research 
conducted by graduate students in engineering or a closely related field on transportation topics important to the region, 
including but not limited to the SPTC focus on Climate Adaptive Transportation and Freight Infrastructure. Part of the 
regional mission of the SPTC is to support graduate study and research to develop the next generation of transportation 
leaders. The 2019 program is underway. Awardees will present their work in a webinar. More information can be found 
at http://www.sptc.org/awards/. 

 
SPTC Seminar and Workshop Series 2018/2019: On April 8, 2019, Dr. Vijaya Gopu, 
Associate Director of External Programs at the Louisiana Transportation Research Center 
delivered an SPTC Seminar entitled, “Workshop on Challenges & Opportunities in 
Deploying Connected & Autonomous Vehicles” providing 1-hour PDH. Autonomous and 
connected vehicle technologies are advancing at a rapid pace and hold the promise of 
delivering substantial benefits to the society by reducing fatalities, crashes, congestion, fuel 
consumption, and pollution while significantly enhancing mobility. Major companies are 
investing heavily in the development of autonomous vehicles so that they can reap the 
benefits of what may soon be recognized as the most disruptive technology of the first half 
of this century. The emergence of these new technologies will have a profound effect on 
jobs and businesses based on public transportation, auto-body and auto repair, and auto 

insurance since these might slowly become obsolete. This presentation provided an overview of the current status and 
the needs in the areas of technology, infrastructure, and regulations to implement automated driving. The challenges 
and risks associated with autonomous vehicles, the specific needs in the Gulf South Region, and a look into the future 
were discussed. http://www.sptc.org/seminars/. 

 
On January 8, 2019, Dr. Musharraf Zaman, Syed Ashik Ali and Dr. Rouzbeh Ghabchi delivered an SPTC Seminar 
entitled, “Workshop on Surface Free Energy Technique to Evaluate Moisture-Induced Damage” providing 1-hour PDH. 
Surface free energy (SFE) technique is used to mechanistically quan-tify the moisture-induced damage potential of 

http://www.sptc.org/awards/
http://www.sptc.org/seminars/
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asphalt mixes. A SFE database was developed for commonly used asphalt binders and ag-gregates in Oklahoma, as a 
part of the ‘SPTC15.2-19’ project. The aim of the workshop is to discuss this SFE database and demonstrate how 
moisture-induced damage potential of asphalt mixes can be evaluated mechanistically using this database. Also, a 
comparison of the SFE technique with other conventional and unconventional test methods used for evaluation of the 
moisture-induced damage potential will be discussed in this workshop. http://www.sptc.org/seminars/. 
 

On November 27, 2018, Rouzbeh Ghabchi, Ph.D. delivered an SPTC Workshop entitled, 
“Feasibility of Using Sustainable Materials in Asphalt Pavements” at the Oklahoma Department of 
Transportation. A PDH was provided. In view of its extensive scale, substantial economic impact, 
and societal significance, the transportation system remains among the most impactful sectors 
when it comes to sustainability. Recycling construction materials, repurposing and reusing waste, 
and designing new sustainable materials and production techniques are the elements of 
transportation sector’s short-term and long-term response to the emerging environmental and 
economic challenges. Motivations for using sustainable materials include economic savings, 
environmental benefits, and sustainable growth. It reduces the demand for non-renewable natural 

resources (both asphalt binders and aggregates) and thereby reduces the energy and emissions associated with the 
production and transportation of these materials. This workshop aims at summarizing the findings and progress of a 
number of studies conducted or being conducted on using sustainable materials in asphalt pavements. More 
specifically, studies conducted on using reclaimed asphalt pavement (RAP), recycled asphalt shingles (RAS), warm mix 
asphalt (WMA), recycled polyethylene terephthalate (PET) from water bottles, and bio-materials in construction of 
asphalt pavements will be discussed. Contents of this workshop are expected to be helpful for pavement professionals 
and others interested in the sustainability of transportation infrastructure, http://www.sptc.org/seminars/. 
 
On October 10th and 11th, 2018, Musharraf Zaman, Ph.D., P.E., University 
of Oklahoma, Walt Peters, Oklahoma Dept. of Transportation and Zachary 
Gutierrez, Federal Highway Administration – Oklahoma hosted SPTC 
Workshops entitled, “Workshop on Accelerated Bridge Construction (ABC)” 
and “Ultra-High Performance Concrete Connections for Prefabricated 
Bridge Elements” at the AOGC in Oklahoma City. PDHs were provided. 
The workshops were supported by Accelerated Bridge Construction 
University Transportation Center (ABC-UTC) at Florida International 
University (FIU); Oklahoma Department of Transportation; and Federal 
Highway Administration (FHWA), Oklahoma Division. 
http://www.sptc.org/seminars/. 
 

 On September 25, 2018, Eric M. Dixon, Senior Project Manager, Harris 
Corporation/Space and Intelligence Systems led an SPTC Webinar entitled, “Helios - 
How Re-purposing Existing Infrastructure Sensors in the Age of the Internet of Things 
and Machine Learning is Improving the Way Transportation and Business Combats 
Weather Interruptions”. Dr. Michael Molina hosted the webinar, which is available here 
http://www.sptc.org/webinars. What happens in the atmosphere is not necessarily what is 
happening on the ground… Government and weather service companies provide the 
best information possible using existing assets. Yet despite significant investment, 
today’s data sources such as satellites, radar, and airport sensors do not provide 

frequent and dense enough data on the ground at the local level needed. Emerging safety-critical applications such as 
connected and autonomous vehicles require accurate, high-frequency, and hyper-local data to monitor weather impacts 
on roads and infrastructure and to drive operational decisions. This is possible using novel methods and algorithms that 
can uniquely detect and validate weather conditions leveraging thousands of public and private traffic and web cameras. 
Various data layers can be incorporated into the system to provide hyper-local information on fog conditions, road 
wetness, and snow, among others. This information assists drivers, vehicles, and fleet management in operational 

http://www.sptc.org/seminars/
http://www.sptc.org/seminars/
http://www.sptc.org/seminars/
http://www.sptc.org/webinars
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decision support, improving safety and reducing costs. 
 
Transportation Regional Internship Program (TRIP): An important element of SPTC’s workforce development effort is 
TRIP. Planning for 2019 TRIP is underway and includes recruitment of additional companies to hire students. This 
program allows students to gain valuable professional experience through working for a transportation company (e.g. 
Wallace Engineering, EST) or a government organization/agency such as a department of transportation (e.g. Arkansas 
Department of Transportation). Since State of Good Repair and climate-adaptive freight and transportation 
infrastructure are SPTC’s focus, a diverse set of topics will be covered by this regional internship program, including 
design, construction, testing (laboratory/field), management, compliance, safety and training.  
 
SPTC Dissemination: The SPTC develops SPTC Briefs, which are two-page summaries of SPTC projects to be 
published, distributed and posted to the website to enhance impact. To date, thirty-two briefs have been posted that 
highlight specific SPTC projects on the SPTC website (http://www.sptc.org/briefs/) and the Oklahoma Department of 
Transportation website 
(https://www.ok.gov/odot/Programs_and_Projects/Research_and_Implementation/Highlighters.html). The SPTC has 
engaged a PR firm in an effort to disseminate SPTC findings to users and the general public. Regular discussions were 
held about SPTC research and dissemination opportunities.  

 
1.2.3 Leadership: In the reporting period, the SPTC leadership was engaged in advancing the following activities 
(in addition to participating in regularly scheduled meetings): executing the 2019 Annual Advisory Board and Associate 
Directors Retreat and participating in Transportation Leadership Councils (TLC) Forum and activities. An overview 
follows. 
 
SPTC Delivers the Annual Advisory Board and 
Associate Directors Retreat:  On February 7th 
and 8th, SPTC held its Advisory 
Board/Associate Directors Retreat in 
Fayetteville, Arkansas – University of 
Arkansas, to discuss the SPTC strategic plan, 
performance deliverables, challenges, 
opportunities and future direction. The SPTC 
Advisory Board and Associate Directors play 
key roles in maintaining communications with 
the greater transportation community and 
facilitate the Center Director and Leadership 
Core as to the critical transportation needs 
both regionally and nationally. The following 
table shows attendees that participated in this 
productive, two-day retreat. 
 
Transportation Leadership Council (TLC) Chapters: TLC chapters have been active at each member institution (for 
more information, see http://www.sptc.org/tlc/). These are student-led groups that provide opportunities for developing 
leadership. The chapters have autonomy to perform leadership development activities locally; however, a central 
mission is to develop regional collaborative activities with other chapters. The following activities have occurred during 
this reporting period: 
➢ The TLC Forum was held on February 7th – 9th in conjunction with the annual SPTC Leadership Retreat. The event 

provided an opportunity for TLC members throughout Region 6 to network and collaborate, consistent with the TLC 
mission. Activities included a Meet and Greet for TLC students upon arrival at UArk. A Discussion was hosted with 
Charles Zimmerman, P.E. entitled, “Leadership and Professionalism”. Students then met with SPTC Associate 

http://www.sptc.org/briefs/
https://www.ok.gov/odot/Programs_and_Projects/Research_and_Implementation/Highlighters.html
http://www.sptc.org/tlc/
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Directors and presented Chapter-level activities, accomplishments and goals. The content was the basis for 
collaboration among Chapters. The group then conducted a business meeting and finished the day with dinner with 
the SPTC Associate Directors. The final day offered a visit to Crystal Bridges Museum of American Art. The Forum 
offered a unique opportunity for “founding members” of TLCs to share successes and develop collaborative 
solutions to current issues, such as sustainable funding. 

 

 
 

  

Attendee  Role Institution 

Dawn Sullivan SPTC Board Chair Oklahoma Department of Transportation 

David Hadwiger SPTC Board Member New Mexico Department of Transportation 

Mike Brown SPTC Board Member Oldcastle Materials 

Basharat Siddiqi SPTC Board Member Federal Highway Administration 

Soheil Nazarien SPTC Associate Director The University of Texas at El Paso 

Kevin Hall SPTC Associate Director The University of Arkansas 

Sanjaya Senadheera SPTC Associate Director Texas Tech University 

Wasi Nazimuddin SPTC Emerging Leader Louisiana Tech University 

Chongo Mundunde SPTC Associate Director Langston University 

Rafi Tarefder SPTC Associate Director The University of New Mexico 

Bruce Russell SPTC Participant Oklahoma State University 

Musharraf Zaman SPTC Director The University of Oklahoma 

Margaret Vennochi SPTC Financial Associate The University of Oklahoma 

Michael Molina SPTC ADA Compliance  The University of Oklahoma 

Dominique Pittenger SPTC Technical Director The University of Oklahoma 

http://www.okladot.state.ok.us/
http://www.dot.state.nm.us/content/nmdot/en.html
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➢ Fourteen Louisiana Tech University juniors and 
seniors have earned $1,000 scholarships from the 
Louisiana Department of Transportation and Development 
(LA DOTD) and the Louisiana Transportation Research 
Center (LTRC), in association with the Southeastern 
Association of State Highway Transportation Officials. The 
scholarship is awarded to junior and senior civil 
engineering students with an interest in the transportation 
field. Dr. Nazimuddin ‘Wasi’ Wasiuddin, associate 
professor of civil engineering, construction engineering 
technology, and molecular science and nanotechnology 
and advisor to the student Transportation Leadership 
Council (TLC),says that Louisiana Tech Civil Engineering 
students are more aware of opportunities for careers in the 
transportation field due to the TLC, a subgroup within the Tech student chapter of the American Society of Civil 
Engineers (ASCE).  

 
1.3 Dissemination of Results SPTC uses both electronic and printed materials as well as social media 
and a public relations firm for the dissemination of results. For example, the results of the SPTC14, SPTC15 and 
SPTC17 programs are becoming available and being posted on the Center website (http://www.sptc.org/projects/) and 
are included in our published Briefs (http://www.sptc.org/briefs/). The Briefs are being distributed widely to all UTCs 
through OST-R, state DOTs, and other stakeholders. A summary of each funded project and SPTC activities are 
posted on the website (http://www.sptc.org/projects/). Also, conferences, seminars, workshops, summits and 
professional meetings are used to disseminate SPTC results. SPTC Newsletters are prepared and distributed, which 
highlight project results (http://www.sptc.org/newsletters/). Basecamp and emails are also used regularly as vehicles for 
communication and dissemination of results. SPTC is regularly using WebEx technology to facilitate webinars delivered 
by SPTC researchers and serve to disseminate project results.  
 
1.4 Activities for the Next Reporting Period As noted throughout this progress report, the 

SPTC14, SPTC15 and SPTC17 competitions have resulted in several research, education and outreach projects. 
Talented teams across Region 6 are working on these projects, which represent a major component of SPTC’s work 
plan for the next period. Other activities for the next reporting period include: 2019 Transportation Regional Internship 
Program, TLC activities, Seminars, Webinars and Workshops. A number of experiential learning and outreach 
activities are also planned. Grant close-out activities are also being completed. 
 

2 PRODUCTS 
 

2.1 Publications, Conference Papers and Presentations The SPTC consortium members 
have been actively sharing their achievements during the reporting period through associated activities supported by 
matching and leveraging funds. Publications/ Conference Papers and Presentations produced and delivered by SPTC 
researchers stemming from the 14, 15 and 17 programs for this reporting period are listed in this section. To date, 
researchers have disseminated SPTC research through forty-one (41) final reports, eighty-nine (89) journal publications 
or conference papers and one hundred twenty-six (126) presentations. 

 

Publications/Conference Papers 
➢ Darayi, M., K. Barker, C.D. Nicholson (2018). “A multi-industry economic impact perspective on adaptive capacity 

planning in a freight transportation network,” International Journal of Production Economics,  

       https://doi.org/10.1016/J.IJPE.2018.12.008 

http://www.sptc.org/projects/
http://www.sptc.org/briefs/
http://www.sptc.org/projects/
http://www.sptc.org/publications/
https://doi.org/10.1016/J.IJPE.2018.12.008
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➢ Tewari, S., Manning, F., and Palmer, W., “Application of GIS/geomatics to areas affected by subsiding land and 

rising sea: Simulation of risks and identification of at-risk infrastructure”, Utility Engineering & Surveying Institute 

Pipelines 2019 Conference, Nashville, TN, July 21-24, 2019. (accepted, ID: 534606) 

➢ Tewari, S., “Problem-based learning as pedagogy for single adult learner with time constraints - Quantifying the 

long term effects of land subsidence and rising sea levels in coastal areas for greater student engagement”, ASEE 

126th Annual Conference & Exposition, Tampa, FL, June 15-19, 2019. (accepted, ID 25088) 

➢ Tewari, S., Manning, F., and Palmer, W., “Sea level rise and land subsidence in Coastal Louisiana: Forecasting, 

mapping and identification of at-risk transportation infrastructure, Proceedings of 98th Annual Meeting of 

Transportation Research Board, Washington D.C., January 13-19, 2019. (paper number: 19-04682) 

http://amonline.trb.org/68387-trb-1.4353651/t0010-1.4369516/1426-1.4369687/19-04682-1.4361933/19-04682-

1.4369690?qr=1 

Presentations 

➢ Manning, F., and Tewari, S., “Assessing the relative sea-level change and its impact on Coastal Louisiana’s levee 

infrastructure using geographical information systems”, 92nd Annual Meeting of Louisiana Academy of 

Science, Louisiana State University, Alexandria, LA, March 10, 2018. 

http://www.laacademy.org/docs/LouisianaScientistVol7No2.pdf 

➢ Tewari, S., Palmer, W., and Manning, F., “Identification of transportation infrastructure at risk due to sea-level rise 

and subsidence of land in Coastal Louisiana”, Final Paper Number: GC23C-1086 presented at the Fall 

Meeting, American Geophysical Union, New Orleans, LA, December 11-15, 2017. 

http://adsabs.harvard.edu/abs/2017AGUFMGC23C1086T 

2.2 Website or Other Internet Sites The SPTC website, http://www.sptc.org, disseminates the results 
of the research and program activities, such as seminar, workshop and research related events. It also hosts the SPTC 
Newsletters and SPTC Briefs. UTEP developed a website for its Transportation Leadership Council (TLC) Student 
Chapter http://ctis.utep.edu/utc/tlc/. SPTC Researcher Sanjay Tewari developed the following website to disseminate 
education/outreach activities for K-12 STEM efforts http://www2.latech.edu/~dehall/SPTC/main.html. 

 
2.3 Technologies and Techniques SPTC projects have resulted in delivering technologies and 
techniques to entities in government or industry. During the reporting period, SPTC researchers have delivered several 
systems and techniques (http://www.sptc.org/projects).  
➢  SPTC Researcher M.R. Taha and his team provided techniques to facilitate field implementation of polymer 
concrete (PC) overlays.  
➢ SPTC Researcher Hoyoung Seo and his team provided a nonlinear finite element analysis (FEA) for a circular 
foundation in an undrained clay under combined loading of a torque and a lateral load and a novel analysis model 
through analytical approach. 
➢ SPTC Researcher Joshua Li and his team developed quality control (QC) metrics and associated software 
interfaces for checking the quality of statewide weigh-in-motion (WIM) data, as well as site-specific, region-specific, and 
statewide traffic inputs that are required for the Mechanistic Empirical (ME) based pavement design in Oklahoma. 
➢ SPTC Researcher Julie Hartell and her team developed evaluation and monitoring guidelines using ultrasonic 
evaluation and acoustic emission (AE) monitoring as the primary sensing technologies to assess the impact of weather 
and overloading on infrastructure thus maintaining transportation infrastructure in a “state of good repair”. 
➢ SPTC Researcher Cesar Carrasco and his team delivered a model for integrating continuously-reinforced 
concrete pavement (CRCP) data into NYSLAB, expanding its analysis capacity. The model predicts the responses of a 
critical section within a CRCP pavement structure subjected to traffic and environmental loading conditions. 
➢ SPTC Researcher Hongchao Liu and his team delivered a web GIS-based bridge management system that 

https://urldefense.proofpoint.com/v2/url?u=http-3A__amonline.trb.org_68387-2Dtrb-2D1.4353651_t0010-2D1.4369516_1426-2D1.4369687_19-2D04682-2D1.4361933_19-2D04682-2D1.4369690-3Fqr-3D1&d=DwMFAg&c=qKdtBuuu6dQK9MsRUVJ2DPXW6oayO8fu4TfEHS8sGNk&r=0Zz8UI-jOtW5dq_WMKJ8a5itHdfpHOjVj40kis7Nhhw&m=QZiSNx6URhS02_-BT73bJ-VIPgS37Rxjdi65Sdcr840&s=JyeY0pU3QUAUg1ntZag7mDSoC4TI2MOVGjBkrhOcRBg&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__amonline.trb.org_68387-2Dtrb-2D1.4353651_t0010-2D1.4369516_1426-2D1.4369687_19-2D04682-2D1.4361933_19-2D04682-2D1.4369690-3Fqr-3D1&d=DwMFAg&c=qKdtBuuu6dQK9MsRUVJ2DPXW6oayO8fu4TfEHS8sGNk&r=0Zz8UI-jOtW5dq_WMKJ8a5itHdfpHOjVj40kis7Nhhw&m=QZiSNx6URhS02_-BT73bJ-VIPgS37Rxjdi65Sdcr840&s=JyeY0pU3QUAUg1ntZag7mDSoC4TI2MOVGjBkrhOcRBg&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.laacademy.org_docs_LouisianaScientistVol7No2.pdf&d=DwMFAg&c=qKdtBuuu6dQK9MsRUVJ2DPXW6oayO8fu4TfEHS8sGNk&r=0Zz8UI-jOtW5dq_WMKJ8a5itHdfpHOjVj40kis7Nhhw&m=QZiSNx6URhS02_-BT73bJ-VIPgS37Rxjdi65Sdcr840&s=18BxHGKaQ9Z7_bRjb3PkYnVHgZGTO96nnf5CgoQxssA&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__adsabs.harvard.edu_abs_2017AGUFMGC23C1086T&d=DwMFAg&c=qKdtBuuu6dQK9MsRUVJ2DPXW6oayO8fu4TfEHS8sGNk&r=0Zz8UI-jOtW5dq_WMKJ8a5itHdfpHOjVj40kis7Nhhw&m=QZiSNx6URhS02_-BT73bJ-VIPgS37Rxjdi65Sdcr840&s=rpSbyJIlOxT3dfdaDzTeyV6Z8fZB1vVEm9MT1XXIk1U&e=
http://www.sptc.org/
http://ctis.utep.edu/utc/tlc/
http://www2.latech.edu/~dehall/SPTC/main.html
http://www.sptc.org/projects
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allows for advanced geospatial visualization and potential data integration on a centralized cloud platform. 
 

2.4 Inventions, Patent Applications and/or Licenses Nothing to report this period. 

 
2.5 Other Products During the reporting period, a number of products were developed, as follows. 
➢ SPTC Researcher Jay Wang and his team demonstrated and delivered a methodology to compute bending 
moments and shear forces, etc., in geosynthetic reinforced pavement on expansive soils.  
 
➢ SPTC Researcher Katherine Hayhoe and her team developed guidance for infrastructure planners and 
designers that should assist in the new infrastructure process to ensure it is built to withstand current and future 
warming trends. 
 
➢ SPTC Researcher Rafi Tarefder and his team developed a detailed specification for rutting of SP-III and SP-IV 
asphalt. 
 
➢ SPTC Researcher Nazimuddin M. Wasiuddin and his team developed guidance for using the Asphalt 
Pavement Analyzer (APA) to evaluate rutting in warm mix asphalt (WMA) and hot mix asphalt (HMA). 
 
➢ SPTC Researcher Kianoosh Hatami and his team have provided guidance for implementation to facilitate 
using FRS in slope stabilization to provide an option that is cost-effective and can be designed and built with confidence 
about its performance. 
 
➢ SPTC Researcher Vivek Tandon and his team developed and estimation of the range of return periods of 
floods for which bridges may fail under predicted future climate scenarios. The annual economic loss has been 
calculated for the bridges, and possible adaptation strategies have been provided using HYRISK software.  
 
➢ SPTC Researcher Julie Hartell and her team also developed guidance for resistivity testing in assessing key 
mixture design parameters critical for durability performance of concrete mixtures. It also identifies the water-to-cement 
ratio of a given mixture whether the mixture contains a certain type of supplementary cementitious material. 
 
➢ SPTC Researcher Mohamed Soliman and his team developed approach based on climate models provides a 
rational prediction of future risk while properly accounting for uncertainties associated with future climate and flood 
conditions. 

 

3 PARTICIPANTS AND COLLABORATING ORGANIZATIONS 
 
The SPTC consortium is tied together by its collaborative culture, sharing to gain, and its core values of 
communication and collaboration. Each consortium member (http://www.sptc.org/consortium) is committed to sharing 
its human expertise and facilities to serve Region 6 through research, education, outreach and workforce development 
effort. 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. Examples of collaborations for the reporting period are outlined as 
follows. 

 
3.1 Individuals 
The individuals that operate/support the SPTC can be found in the recent progress report (PPPR #7), 
http://www.sptc.org/progress-reports/. These individuals collaborated on activities within their respective institutions and 
among the consortium institutions, as listed in the following table. 
 

http://www.sptc.org/
http://www.sptc.org/progress-reports/
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3.2 Other Organizations  
Departments of Transportation: State DOTs are an important stakeholder. With one representative from each DOT 
in Region 6, the SPTC Advisory Board provides a unique opportunity to identify and address some complex and 
challenging problems in Region 6 and the nation. These members participated in the Advisory Board Retreat in 
Fayetteville and in regular quarterly meetings during the reporting period. The Oklahoma Department of 
Transportation is providing cash match to the SPTC. New Mexico DOT, Texas DOT and Louisiana Transportation 
Center (LTRC) are providing substantial cash match to support a number of SPTC projects. These projects constitute 
an integral component of the SPTC work plan. As described in the first section of this report, ODOT co-hosted and 
participated in the Oklahoma Transportation Research Day during this reporting period. During the reporting period, 
DOTs have committed to participating in the 2019 Summer TRIP program. 
 
Private Sector: The private sector is another key stakeholder of the SPTC. Two at-large members from the private 
sector serve on the SPTC Advisory Board. These members participated in the Advisory Board Retreat and in regular 
quarterly meetings during the reporting period. A number of companies, within Region 6 and outside, are contributing 
substantial cash match and in-kind match for several of the projects funded from the 14.1 and 15.1 competitions. 
During the reporting period, private sector companies have committed to participating in the 2019 Summer TRIP 
program. 

 
3.3 Other Collaborations Nothing to report this period. 

 

SPTC Advisory 
Board 

2019 Winter CUTC Meeting, 2019 Leadership Retreat, Quarterly Conference Call, 
Exploring industry collaborations, 2018 Oklahoma Transportation Research Day   

The University of 
Oklahoma 

2019 Leadership Retreat, 2018 Oklahoma Transportation Research Day, 
2018/2019 SPTC Seminar Series, Overseeing overall operation of Center, 
Representing Center and/or the UTC Program at external meetings, Working 
closely with the Advisory Board and the Leadership Core to set goals and 
priorities, Working closely with stakeholders, Enhancing collaborations with both 
consortium  members and non-consortium institutions including international 
institutions, Working closely with TTAP and LTAP, Associate Director’s monthly 
meeting, TLC Activities, planning for 2019 CUTC Summer Meeting, SPTC 
Research Programs, 2019 TRIP planning 

Langston 
University 

2019 Leadership Retreat, Monthly Conference Call, SPTC Reporting 

Louisiana Tech 
University 

2019 Leadership Retreat, Managing SPTC Requirements, Monthly AD 
Conference Call, TLC Activities, Local Internship Program 

Oklahoma State 
University 

2019 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements, Coordinate SPTC Events on the OSU campus, TRIP Internships, 
2018 Oklahoma Transportation Research Day 

Texas Tech 
University 

2019 Leadership Retreat, Monthly AD Conference Call Participation, Managing 
SPTC Requirements, TRIP Internships, TLC Activities 

University of 
New Mexico 

2019 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements 

University of 
Texas at El Paso 

2019 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements, TRIP Internships, TLC Activities 

University of 
Arkansas 

2019 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements, TLC Activities, TRIP Internships, 2019 Leadership Retreat and 
TLC Forum planning 
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4 IMPACT 
 

4.1 Impact on the Principal Discipline  
Findings, results and techniques that were developed by SPTC researchers during this reporting period that have made 
an impact or are likely to make an impact on the base of knowledge, theory, and research in transportation are 
described in this section. 
 

Improvements in Materials and Implementation: SPTC Researcher 
M.R. Taha and his team published findings for use and 
implementation of polymer concrete (PC) to improve friction in 
highway bridges and parking structures and to protect the 
structural substrate in steel and concrete bridges. It is a type of 
concrete where the cement binder is replaced with polymer. PC is 
often used to improve friction and protect structural substrates in 
reinforced concrete and orthotropic steel bridges. However, its low 
fatigue performance, limited fracture toughness and tendency to 
debond pose expensive maintenance challenges for highway 
bridges. This effort presents the use of nanomaterials such as 
multi-walled carbon nanotubes (MWCNTs) and alumina 
nanoparticles (ANPs) to produce PC with superior bond strength, 
fracture toughness and fatigue strength. Implementation can 
provide improvements in mechanical performances of PC 
reaching 170% in fracture toughness, 1200% in fatigue life, 135% 
in ductility with a decrease in tensile and compressive strengths by 
about 15%. http://www.sptc.org/projects 
 
 

 
 
Improvements in Mitigating Soil Expansion: 
SPTC Researcher Jay Wang and his team 
demonstrated and delivered a methodology to 
compute bending moments and shear forces, 
etc., in geosynthetic reinforced pavement on 
expansive soils. The geosynthetic-reinforced 
pavement, subjected to the heave/shrinkage-
induced vertical displacement caused by the 
volume change of expansive subgrade soils, 
was formulated using the Timoshenko beam 
theory. The virtual load method (VLM) was 
developed by applying a virtual load on the 
pavement to make the beam deflection 
equivalent to the heave/shrinkage induced 
vertical displacement. The geosynthetics in the 
pavement functioned as a reinforcement to reduce the pavement damage caused by the seasonal swell and shrinkage 
of the expansive subgrade soils. The findings will facilitate a proper and implementable design and construction method 
to mitigate the harmful effect of expansive clays on highway pavements. The research achievements have shown that 
multiple weather conditions can be considered and integrated while predicting the moisture content fluctuations, which 
could lead to more accurate heave/shrinkage predictions. http://www.sptc.org/projects 

http://www.sptc.org/projects
http://www.sptc.org/projects
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SPTC Researcher Hoyoung Seo and his team provide a methodology 
and tools for evaluating circular foundations to mitigate failure. A 
nonlinear finite element analysis (FEA) for a circular foundation in an 
undrained clay under combined loading of a torque and a lateral load 
is provided. To determine collapse loads, the displacement-controlled 
swipe loading path method is employed. Results are presented in the 
form of failure envelopes as a function of embedment depth ratio for 
various definitions of ultimate lateral capacity. Results from FEA 
clearly show that lateral capacity is reduced by the concurrent 
application of torsion, and the reduction effects are quantified as a 
function of torque-to-lateral load ratio. Based on the insights gained 
from FEA, a novel analysis model is developed through analytical 
approach. A numerical algorithm is provided to solve the 
interdependent differential equations and test the algorithm under 
individual loading components, which shows excellent agreements 
with those from previous studies and FEA. Results can facilitate a full 
implementation of the solution algorithm for combined loading case 
and the analysis model can facilitate analysis of degradation of soil 
modulus using a piecewise-linear 
approach.http://www.sptc.org/projects 
 

Improvements in Pavement Data and Design: SPTC Researcher 
Joshua Li and his team developed quality control (QC) metrics and 
associated software interfaces for checking the quality of statewide 
weigh-in-motion (WIM) data, as well as site-specific, region-specific, 
and statewide traffic inputs that are required for the Mechanistic 
Empirical (ME) based pavement design in Oklahoma. The Oklahoma 
Department of Transportation (ODOT) operates WIM stations 
statewide and is actively adopting portable WIM programs. 
Therefore, this effort delivered (1) a user friendly WIM data software 
that offers efficient WIM data import capability, data quality review 
and control functions, data visualization and analysis, and three 
levels of traffic outputs to meet ME based pavement design needs; 
(2) a guideline on how often and under what circumstances a WIM 

station should be calibrated and the supporting software tool; (3) comprehensive database and software interface to 
incorporate results from completed materials studies by ODOT; and (4) software training and technical support during 
the project period to meet ODOT's special needs in pavement design and analysis. The project is highlighted on the 
ODOT website: http://www.okladot.state.ok.us/Research/Highlighter_2160_SPTC15.2-04-F.pdf 

 
Improvements in Pavement Data and Design: SPTC Researcher Rafi Tarefder 
and his team developed a detailed specification for rutting of SP-III and SP-IV 
asphalt to be implemented by the NMDOT during the mix design stage. Rutting is 
one of the primary distresses in the flexible pavement and defined as the 
longitudinal depression in the wheel path. Stripping, on the other hand, is defined 
as the adhesive failure between the asphalt binder and aggregate. Rutting and 
stripping have become potential distresses for New Mexico’s asphalt pavement. 
Rutting and stripping potentials of asphalt mixes were evaluated using the 
Hamburg Wheel Tracking Device (HWTD). Implementation of the specification will 
assist in measuring and minimizing the impact of rutting and stripping on asphalt 

http://www.sptc.org/projects
http://www.okladot.state.ok.us/Research/Highlighter_2160_SPTC15.2-04-F.pdf
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concrete pavements. Due to climate and materials variability between different regions, a separate specification is 
required to determine the suitability of HWTD in New Mexico. Guidance provides information for the testing, 
interpretation of laboratory data, and MEPDG evaluations to assess the effectiveness of HWTD testing criteria to ensure 
proper testing for implementation of HWTD in New Mexico. http://www.sptc.org/projects 
 
Improvements in Pavement Data and Design: SPTC Researcher 
Nazimuddin M. Wasiuddin and his team developed guidance for using 
the Asphalt Pavement Analyzer (APA) to evaluate rutting in warm mix 
asphalt (WMA) and hot mix asphalt (HMA). WMA is one of the Every 
Day Counts (EDC) technology promoted by FHWA. Despite several 
benefits, the use of WMA is being investigated for its possible rutting 
susceptibility. Although several laboratory rutting tests are currently in 
use in different states, very few of the tests use full scale loading 
conditions. Therefore, current test methods often do not correlate well 
with field rutting distresses. Guidance is provided for evaluating a full-
scale laboratory wheel load tester by correlating the rut depths with rut 
depth obtained from testing in Asphalt Pavement Analyzer. 
Implementation of a full-scale wheel load testing will eliminate the need 
of rigorous field evaluation. http://www.sptc.org/projects 
 

Improvements in Pavement Data and Design: SPTC 
Researcher Cesar Carrasco and his team developed 
a model for integrating continuously-reinforced 
concrete pavement (CRCP) data into NYSLAB, 
expanding its analysis capacity. The model predicts 
the responses of a critical section within a CRCP 
pavement structure subjected to traffic and 
environmental loading conditions. Unlike jointed 
concrete pavements (JCPs), CRCPs use reinforcing 
steel rather than contraction joints for crack control. 
Therefore, the development of a new finite element 
(FE) model that defines the complex interaction 
between the reinforcement steel and concrete as well 
as the slab-foundation interaction due to friction and 
temperature changes was implemented into the tool 
that can be used by agencies to improve design. 
http://www.sptc.org/projects 
 

Improvements in Fiber Reinforced Soil (FRS) Applications: 
SPTC Researcher Kianoosh Hatami and his team have 
provided guidance for implementation to facilitate using 
FRS in slope stabilization to provide an option that is cost-
effective and can be designed and built with confidence 
about its performance. With significant developments in 
theoretical models, laboratory testing, field application and verification in recent years, soil and fiber properties can be 
used as input values in mathematical models to predict the magnitude of increase in shear strength of the FRS relative 
to the unreinforced (i.e. raw) soil. The resulting data can be used in stability analysis programs to obtain the desired 
factors of safety in the earthwork project at hand. When the engineer is satisfied with a potential fiber type and 
application rate, targeted verification tests can be performed as necessary to improve confidence in design. The project 
is highlighted on the ODOT website: http://www.okladot.state.ok.us/Research/Highlighter_2160_SPTC15.1-24-F.pdf 

http://www.sptc.org/projects
http://www.sptc.org/projects
http://www.sptc.org/projects
http://www.okladot.state.ok.us/Research/Highlighter_2160_SPTC15.1-24-F.pdf
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 Improvements in Bridge Data and Design: 
SPTC Researcher Vivek Tandon and his 
team developed and estimation of the range 
of return periods of floods for which bridges 
may fail under predicted future climate 
scenarios. The annual economic loss has 
been calculated for the bridges, and 
possible adaptation strategies have been 
provided using HYRISK software. The 
significant change in climate is evident from 
the records of increased temperature, 
changed precipitation pattern, increased 
frequency of extreme weather events like 
storms, floods, and so forth. Like other 

infrastructure highway infrastructures also suffer the consequences of these climate change. Since the hydraulic design 
of these infrastructures is performed using historical climate data, the designs may not be able to provide services 
because designs are not considering climate change influence especially in terms of precipitation intensity. This study 
aims at identifying the most accurate source of climate database that predicts future climate change with less 
uncertainty and links them into the evaluation of vulnerability and risk of the bridges so that the impact of future climate 
can be incorporated into the design of new infrastructures. In this study, the NARCCAP database has been used to 
extract the future climate data for different cities of SPTC representing states. Climate models have predicted as high as 
10.2% increase in precipitation for Houston, Texas, which leads to an increase in the intensity of streamflow in that 
region. The hydraulic model that has been established using HEC-RAS for streamflow modeling can assist agencies in 
providing the hydraulic data needed for bridge design. http://www.sptc.org/projects 
 
Improvements in Non-
Destructive Testing Methods: 
SPTC Researcher Julie 
Hartell and her team 
developed  
evaluation and monitoring 
guidelines using ultrasonic 
evaluation and acoustic 
emission (AE) monitoring as 
the primary sensing 
technologies to assess the 
impact of weather and 
overloading on infrastructure 
thus maintaining 
transportation infrastructure in 
a “state of good repair”. Nondestructive ultrasonic and AE evaluation techniques have been used worldwide to 
assess in-service infrastructure related problems. Numerous studies have demonstrated the applicability and 
versatility of the techniques to assess and to 
monitor damage initiation and evaluate its progression for various deterioration processes. The data gathered from 
such monitoring technologies can be transmitted via wireless networks and provide asset managers real-time 
information about the material’s and structure’s performance. No personnel mobilization nor traffic disruption are 
required. In addition, if a serviceability problem arise, correct actions may be taken immediately and target the 
affected area only (not the whole structure). The implementation of such technologies requires specialized skillsets 
but once in place, are easy to operate and maintain by stakeholders. The project is highlighted on the ODOT 
website: http://www.okladot.state.ok.us/Research/Highlighter_2160_SPTC14.2-09-F.pdf 

http://www.sptc.org/projects
http://www.okladot.state.ok.us/Research/Highlighter_2160_SPTC14.2-09-F.pdf
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SPTC Researcher Julie Hartell and her team also developed 
guidance for resistivity testing in assessing key mixture design 
parameters critical for durability performance of concrete 
mixtures. It also identifies the water-to-cement ratio of a given 
mixture whether the mixture contains a certain type of 
supplementary cementitious material. The tools and evaluation 
methodology are practical for DOT’s to perform as part of a quality 
control / quality assurance program. A meaningful method of 
evaluation has been developed including resistivity gain for early 
age assessment critical for durability performance of concrete 
mixtures. Implementation results in the identification of mixture 
design parameters. More information can be found here: 
http://www.sptc.org/projects and will be posted to the ODOT 
website soon: 

https://www.ok.gov/odot/Programs_and_Projects/Research_and_Implementation/Highlighters.html 

 

4.2 Impact on Other Disciplines  
Improvements in Vulnerability Assessment Data: 
SPTC Researcher Katherine Hayhoe and her 
team developed guidance for infrastructure 
planners and designers that should assist in the 
new infrastructure process to ensure it is built to 
withstand current and future warming trends. 
Transportation infrastructure is typically designed 
and built based on the assumption that the risks 
associated with climate and weather conditions at 
any given location do not change over time. 
Today, however, climate change is altering the 
risk of many types of weather extremes including 
the frequency and/or severity of high 
temperatures, heavy precipitation events, coastal 
flooding, and storms. Here, we developed maps 
of typical climate indices expected to impact a 
large variety of infrastructure structures and 
performed a quantitative analysis assessing how 
climate change may impact pavement 
performance and thermal conductivity in the 
Southern Plains as well as in other locations 
within the continental U.S. by applying state-of-
the-art climate projections to generate 
infrastructure-relevant data products that will 
allow transportation researchers to assess and 
prepare for the potential risks a changing climate 
poses to Southern Plains roads, highways, 
bridges, culverts, and other infrastructure. The 
unique results indicate that increasing 
temperatures have a negative effect on flexible pavements for the majority of the locations included here for all 
measures of deformation as well as increases to the temperature gradient within the asphalt structure, which is more 

http://www.sptc.org/projects
https://www.ok.gov/odot/Programs_and_Projects/Research_and_Implementation/Highlighters.html
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pronounced under warmer temperatures. http://www.sptc.org/projects 

4.3 Impact on Workforce Development 
During this reporting period, SPTC activities have been executed that have an impact on workforce development 

through providing opportunities for research and teaching in transportation and related disciplines and improving the 

performance and skills of members of underrepresented groups that will improve their access to or retention in 

transportation research, teaching, or other related professions.  Activities also included developing and disseminating 

new educational materials and awards, as well as providing exposure to transportation, science and technology for 

practitioners, teachers and young people and other members of the public. A summary of these activities follows. 

 

Continuing Education Seminars, Workshops and Conferences: There have been at least ten (10) major events, as 

noted in the Accomplishments section of this report (1.2.2 Workforce Development, Education and Outreach), which 

provided important educational experience to hundreds of participants and students across Region 6, including current 

workforce seeking to advance their knowledge and others considering transportation as potential career opportunities. 

For example, as part of implementation on STPC15.2-19, one technology transfer workshop was organized at the 

ODOT Central Offices to allow broader participation by ODOT employees, Oklahoma Asphalt Pavement Association 

members and other stakeholders in November 2018 and January 2019. Also, research papers have been submitted for 

publication and presentations have been made at the TRB Annual meetings and Oklahoma Transportation Research 

Day for effective dissemination of findings of this study. Toward building a stronger transportation workforce, which is a 

major component of the SPTC vision, the findings of this study will be incorporated into the Asphalt Materials and Mix 

Design class at OU.  

 

Developed and Disseminated New Educational Materials and Awarded Scholarships: New materials and scholarship 

award, as stated in the Accomplishments section of this report, provided important educational experience and 

motivation to college students, including current workforce, seeking to advance their knowledge and others considering 

transportation as potential career opportunities.  

4.4 Impact on Physical, Institutional and Information Resources 
 
Improvements in Bridge Management: SPTC Researcher Hongchao Liu and his team developed and implemented a 

http://www.sptc.org/projects
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web GIS-based bridge management system that allows for advanced geospatial visualization and potential data 
integration on a centralized cloud platform. It uses Esri™ technology-based ArcGIS Online as the major development 
tool and the developed BMS is designed as a bi-level platform. The upper level manages the overall bridge network 
based on two-dimensional (2D) vectors or images, while the lower level handles three-dimensional (3D) spatial 
information and real-time data streams for monitoring the health of individual bridges. One of the major outcomes of this 
project is an open source BMS prototype that can meet the need to create custom applications, provide a platform for 
integrating GIS with other business systems, and enable crossorganizational collaboration. The prototype provides an 
open-source architecture for the public. Its architecture and codes will be open to end users and thus can be easily 
customized by any transportation agencies for their bridge management needs. http://www.sptc.org/projects 
 
 

Improvements in Bridge Management: 
SPTC Researcher Mohamed Soliman 
and his team developed an approach 
based on climate models that provides 
a rational prediction of future risk while 
properly accounting for uncertainties 
associated with future climate and flood 
conditions. Bridges are subjected to 
continuous deterioration due to aging, 
mechanical stressors, and harsh 
environmental conditions. Among these 
threats, hydraulic-related ones are 
identified as the leading cause of bridge 
failure in United States. Failure or 
closure of the bridges can cause a 
significant drop in transportation system 
functionality and consequently leads to 
severe economic and social impacts. A 

proper maintenance and repair strategy for extending the service life of deteriorating bridges can be achieved 
through comprehensive risk-based approaches. The risk quantification approach can be integrated into an 
optimization framework to establish the optimum maintenance solutions which minimize the total life-cycle cost of the 
bridge under investigation and maximizes its service life. http://www.sptc.org/projects 

 

4.5 Impact on Technology Transfer 
 
SPTC projects have resulted in the transfer of results to entities in government or industry and adoption of new 
practices. SPTC projects have resulted in delivering technologies and techniques that have the potential to greatly 
impact government or industry, as described in Section 2 of this report. Additionally, the Continuing Education 
Seminars, Workshops, Conferences and Symposium (as detailed in Section 1 of this report) have greatly impacted 
technology transfer. 

 
4.6        Impact Beyond Science and Technology Nothing to report during this period. 

 

5 CHANGES/PROBLEMS Nothing to report during this period. 
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