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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 2017 Oklahoma Transportation Research Day; (iii) conducting many other education and 
outreach activities at member institutions across the consortium; (iv) continuing the 2017 SPTC Workshop 
Series; (v) delivering the 2018 Annual Leadership Retreat and TLC Forum; (vi) enhancing collaborations; (vii) 
and preparing to offer the 2018 TRIP internships and 2019 CUTC Summer 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 2017 
Oklahoma Transportation Research Day held on October 
17th. For this event, approximately 170 guests were in 
attendance, with many representing academia, 
state/federal agencies, tribal organizations, and the 
private sector.  The program highlights included opening 
remarks from the Oklahoma Department of 
Transportation. The invited guest speaker was Elizabeth Alicandri - Associate Administrator, US Federal 
Highway Administration, who provided an overview of national transportation safety issues. 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 Oklahoma Center for Advancement of Science and Technology (OCAST). A total of 32 poster 
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submissions were received and entered into the competition, with several projects reflecting collaborative 
research within and outside of the consortium (OU, OSU, Texas A&M, Texas Tech, Missouri S&T). 
Winners were selected by a panel of independent judges based on the overall rankings. First place was 
awarded to Connor Dugan of OU for his contribution to work entitled, “Effects of Waste Vegetable Oil in 
High Concentration Recycled Asphalt Binder.” Second place was awarded to Ning Lee of OSU for her 
contribution to work entitled, “Laboratory Test on Slab/Base Friction in Concrete Pavement.” The third 
place award went to Ahmed Gheni of Missouri S&T for his contribution to work entitled, “Innovative Eco-
Friendly Crumb Rubber Chip Seal Pavement.” Each winner received the award in addition to a certificate of 
achievement. More information about this event can be found at: http://www.sptc.org/2017-ok-trans-res-
day/. 
 
Technical Exchange with Honeywell: the SPTC participated in a one-day Technical Exchange with 
Honeywell on the OU Campus on October 5th. The goal was to identify areas of collaboration. The agenda 
included presentations related to what each group does and potential areas for connection. Honeywell 
presented information about its various centers of excellence related to transportation, people, electrical, 
mechanical, materials, simulation and modeling, test and measurement and manufacturing. OU faculty 
presented information about related capabilities and ongoing projects. Breakout sessions followed lunch. 
The SPTC is currently following up on the resulting opportunities. 
 
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 are currently reporting 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.  
 

http://www.sptc.org/2017-ok-trans-res-day/
http://www.sptc.org/2017-ok-trans-res-day/
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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 generating high-resolution climate projections: the precipitation version of ARRM v2 is 
currently being finalized and the daily temperature data from weather stations in West Texas is being 
downscaled to determine hourly variations in temperature. 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 project start-up and initiation 
of tasks. 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 designing debris 
deflectors for two of the culverts in the study area. 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 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 working with the DOT to obtain 
necessary resources for testing. 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 from 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 
performing Polarization Scans (PS) tests (KCl, K2SO4, & Combination) and Electrochemical Impedance 
Spectroscopy (EIS) tests as well as analyzing results from the tests. 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 
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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 building a 3D GIS-based bridge management model, which was 
developed based on the latest web scene technology from ArcGIS Online. Implementation will yield a 
web GIS-based bridge management system, which allows advanced geospatial visualization and 
potential data integration on a centralized cloud platform. 

• “Development of Novel Analysis Model for Foundations Subjected to Combined Torsional and Lateral 
Loads Due to High Wind” (The project PI is Hoyoung Seo from TTU). In this study, a mechanically-
rigorous-yet-easy-to-use analysis model is developed for load-displacement response of circular 
foundations (circular footings or drilled shafts) in a layered soil under combined loading of torsion and 
lateral load. During the reporting period, progress has included conducting preliminary finite element 
analyses (FEA). Results will provide invaluable insights on combined effects of lateral and torsion loads 
on the foundation behavior, potentially leading to a safer and optimized foundation design. 

 

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 creating a GUI to 
extract data from the ITS_Incidents database into csv files to ease the process of analysis. Also, 
prepared data from the Safe-T database to be fed into the algorithm to find nearby incidents in space 
and time. The task also gave helped in understanding what attributes can be utilized for association 
analysis to estimate the lanes blocked for a given incident. 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 developing a transportation network recovery model considering economic interdependency 
and evaluating case study data. 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 project initiation. 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 evaluating rutting performance of mixtures 39, 40, and 41. 
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 
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of this project, http://www.sptc.org/briefs/. 

• “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 included developing software interface on the traffic clustering for 
Level 2 traffic output for the Pavement ME Design software and beginning to prepare the final report. 
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 continued development of guidelines for 
material selection and mixture optimization and completion of freeze-thaw testing of durability 
specimens cast using the SSD aggregate preparation technique. 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 analyszing the effect of the 
addition of different additives on the SFE characteristics of unmodified and polymer-modified binders. 
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 preparing samples and conducting 
the Indirect Tensile Test (IDT). 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 
included drafting a comprehensive report that documents the technical background in support of the 
mathematical models and software tool. Also a user manual and video are being developed to assist 
the users of the software in learning how to use this tool. This research project will expand 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. 

• “Quantifying Thermomechanical Fatigue of Hot Mix Asphalt: A Feasibility Study” (Project team includes 
Calvin M. Stewart and Imad N. Abdallah (UTEP)). A systematic experimental-theoretical-numerical 
paradigm is being developed to evaluate the fracture and fatigue resistance of HMA materials, 
especially when subjected to thermomechanical conditions. During the reporting period, progress 
included using the digital image correlation (DIC) to acquire adequate knowledge to understand the 
displacement and strain behavior during the crack nucleation, initiation to crack propagation stages. A 

http://www.sptc.org/briefs/
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mock experiment for free expansion under a temperature of 600C was conducted with the additive 
manufactured beam, made of Polylactide (PLA). A provisional standard test method for the fracture and 
fatigue resistance of HMA subjected to TMF and a computational model capable of predicting the 
mechanical state of HMAs subjected to climate extremes will be developed. 

• “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 comparing the results from the performance tests based 
on the mix type and mix design as well as preparing a draft of the special provision. 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. 

• “Rapid and Continuous Assessment of Soil Conditions along Highway Alignments” (Project PI is Clinton 
Wood (UARK)). The purpose of this study is to improve upon this method of characterization, to include 
geophysical methods, particularly capacitively coupled resistivity (CCR), which can be used to provide a 
rapid and continuous evaluation of the subsurface soil conditions. During the reporting period, progress 
included analyzing data related to the ability of CCR to refine boring data after post drilling calibration 
and provide a continuous estimate of soil information. Ultimately, the project will develop a new testing 
methodology, which can be used to evaluate subsurface soil conditions for new highway alignments in 
order to reduce the cost of the investigation and provide more comprehensive results for design. 

• Surface Resistivity Testing for Quality Control of Concrete Mixtures (Project Principal Investigator is 
Julie Ann Hartell (OSU)). During the reporting period, progress included establishing a time-dependent 
resistivity model to identify the water-to-cement ratio of a given mixture and the type of cementitious 
materials present. 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: 2017 SPTC Summer Symposium; 2017 SPTC Dissertation 
and Thesis Awards; Transportation Regional Internship Program (TRIP); Summer Programs; SPTC 
Workshop/Seminar Series, Early Career Development Program and other education/outreach events; and 
SPTC Briefs. An overview of some of these activities follows. 
 

2018 SPTC Student of the Year (SOY) Award: Nur Hossain, a 
graduate research assistant from the University of Oklahoma, 
Norman, was named the 2018 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 on January 

6, 2018, in Washington, D.C., in conjunction with the annual meeting of the Transportation Research Board. 
Hossain is pursuing a doctoral degree in civil engineering with an emphasis in design and performance of 
pavement under his adviser, Professor Musharraf Zaman. His research is titled “Mechanistic Input Parameters 
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and Model Calibration for Design and Performance Evaluation of Flexible Pavements in Oklahoma”, 
http://www.sptc.org/awards/. 
 
2018 SPTC Summer Symposium: The Symposium is being planned for August 14th 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. 
 
SPTC 2018 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 2018 program is currently 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 2017/2018: On November 8, 2017, Dr. Royce 
Floyd from School of Civil Engineering and Environmental Science at OU, delivered an 
SPTC Seminar entitled, “Climate and Transportation Seminar Series - Consideration of 
Climate in Prioritizing Bridge Maintenance and Repair” at the National Weather Center. 
The seminar was focused on bridges that are an integral part of America’s infrastructure, 
providing critical links within the country’s vast highway system. The average age of 
America’s bridges is 43 years, nearly 40% are 50 years or older, and an additional 15% 
are 40-49 years old, most with a design life of only 50 years. The current rehabilitation 
needs for these bridges total approximately $123 billion and all bridges are getting older by the day. Many 
factors affect the condition of a bridge, such as age of the bridge, traffic demands, materials, and design. 
Extreme weather events such as heat waves, freeze and thaw cycles, winter precipitation, and flooding are 
known to impact bridge condition and safety.  Climate extremes are emerging as a “new force” acting upon 
infrastructure. Therefore, it is necessary to incorporate extreme climate impacts when assessing  deterioration 
of bridges. The current state of funding for infrastructure projects combined with the vast need for 
maintenance and repair requires state agencies to be more strategic than ever before about the allocation of 
funds for maximum utility. Rehabilitation decisions to extend the life of America’s bridges must include 
consideration of many factors with climate extremes and severe weather as a major player, especially if the 
frequency of extreme weather events continues to increase. Reliable historic and future predicted climate data 
has the potential to provide useful insight into bridge prioritization decisions, if effective utilization strategies 
can be identified. This seminar focused on specific instances of bridge deterioration exacerbated by extreme 
weather conditions and initial efforts to identify climate factors affecting bridge deterioration and incorporate 
climate data into bridge maintenance and rehabilitation decision making within Oklahoma. Future research 
and data needs to effectively prioritize bridge maintenance and rehabilitation were also be discussed, 
http://www.sptc.org/seminars/. 
 

http://www.sptc.org/awards/
http://www.sptc.org/awards/
http://www.sptc.org/seminars/
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On November 9, 2017, Dr. Changfu Wei delivered an SPTC Seminar entitled, 
“Chemomechanical behavior of multiphasic porous media: Conception and formulation” at the 
University of Oklahoma. The seminar focused on the physicochemical effect,  either 
experimentally or theoretically, in poromechanics. Dr. Wei presented a new theoretical 
approach to modeling the chemomechanical behavior of multiphase porous media, in general, 
and unsaturated soils, in particular, which can address skeletal deformation, fluid flow, heat 

conduction, solute diffusion, chemical reaction, and phase transition in a consistent and systematic way. In 
this context, the concepts of matric potential and matric suction were redefined, and the chemical potential of 
a fluid species was formulated with explicitly accounting for the effects of osmosis, capillarity, and adsorption; 
the composition of pore water pressure was identified, and explicit formulations were developed for the 
effective stress and intergranular stress with considering physicochemical effects. It was shown that the 
negative water pressure measured by a conventional transducer can be significantly different than the true 
pore water pressure. It was also theoretically revealed that, other than the soil-water characteristic function, a 
new pressure (or potential) function accounting for the physicochemical effects is generally required in 
analyzing the coupled chemo-mechanical processes in unsaturated soils. The new theory is capable of 
explaining many salient phenomena occurring in water-saturated porous media with a degree of saturation 
varying from an extremely low value to 100%, including Donnan osmosis, capillary fringe, air entry value, 
initial hydraulic head during seepage and pressure solution, http://www.sptc.org/seminars/. 
 
On December 1, 2017, Dr. Rouzbeh Ghabchi and Dr. Manik Barman delivered an SPTC Workshop entitled, 
“Performance Evaluation and Mix Design Aspects of Foamed WMA Containing RAP” at the Oklahoma 
Department of Transportation. PDHs were provided. The workshop focused on applications of warm mix 
asphalt (WMA) technologies and reclaimed asphalt pavement (RAP), which have become increasingly 
popular because of their economic and environmental benefits. It was noted that because of the lack of proper 
specifications, paving industries often design WMAs using the specifications that were developed for hot mix 
asphalt (HMA). To address the aforementioned concern, the University of Oklahoma (OU), ODOT and SPTC 
took an initiative to develop a special provision for designing foamed-based WMA especially when the mixture 
contains RAP. To achieve this goal, a series of laboratory tests were conducted on laboratory and plant-
produced foamed-WMA and HMA mixes, in addition to testing of field cores. This workshop presented the 
results of this ongoing study, specifically on the following aspects: (a) mix design issues for the WMA; and (b) 
performance difference of HMA and WMA mixes produced using the HMA mix design procedure; and (iii) 
WMA produced using a modified procedure intended for adopting in the special provision for WMA mix 
design, http://www.sptc.org/seminars/. 
 
On December 1, 2017, Rouzbeh Ghabchi, Musharraf Zaman, and Shivani Rani delivered an SPTC Workshop 
entitled, “Selection and Evaluation of Tack Coats in Oklahoma” at the Oklahoma Department of 
Transportation. PDHs were provided. The workshop focused on tack coats that are commonly used to 
enhance the durability of layered asphalt pavement structure by sealing and improving the adhesion at layers’ 
interface. A low or excessive application rate of a tack coat can reduce the pavement life and increase 
maintenance costs. The purpose of this workshop was to present the outcomes of a project conducted at the 
University of Oklahoma to evaluate the effects of tack coat types, their application rates, and surface condition 
on the interlayer shear strength, http://www.sptc.org/seminars/. This project is funded by Oklahoma 
Department of Transportation. 
 

http://www.sptc.org/seminars/
http://www.sptc.org/seminars/
http://www.sptc.org/seminars/
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On March 16, 2018, Dr. Dar Hao Chen offered an SPTC Seminar entitled “Lessons 
Learned from Forensic Investigations of Premature Failures and Pavement 
Rehabilitation Strategies in Texas” at the Oklahoma Department of Transportation. 
PDHs were provided. Dr. Chen’s primary research areas include ground 
improvement, stabilization of problematic soils, non-destructive testing, 
characterization of roadway pavements, and forensic investigations of premature 
highway failures. In this seminar, he presented topics related to critical forensic 
investigations of pavement failures, which can be used to identify the underlying 
causes of the problem, develop an optimal rehabilitation strategy, and to resolve construction 
disputes.  Knowledge of the presence and extent of subsurface defects is critical to prevent the problem from 
reoccurring.  The use of nondestructive testing techniques (NDT) such as GPR and Total Pavement 
Acceptance Device (TPAD) are well established within the Texas Department of Transportation (TxDOT).  For 
rehabilitation projects, it is critical to identify weak spots and then to apply localized repairs before placing a 
structural overlay. A NDT survey in coordination with augering, coring, and DCP testing can rapidly determine 
the extent and cause of the problem.  This testing provides a comprehensive evaluation of subsurface 
conditions for the entire project.  These techniques have been used to resolve hundreds of problematic 
projects and are applicable to a wide range of forensic studies of premature failures and pavement 
rehabilitation studies. Numerous case studies and lessons learned were presented in this seminar, 
http://www.sptc.org/seminars/. 
 

 On March 27, 2018, Dr. Esther Mullens from the South Central Climate Science Center 
conducted an online SPTC Seminar entitled “A Climate Trends "Roadmap" for 
Transportation: Weather and Climate Related Issues as they Relate to Transportation”. 
Extreme weather, such as heat waves, cold waves, heavy precipitation, and winter storms, 
impact transportation infrastructure and activities each year, affecting safety and state of 

good repair. Adapting to present and potential future extremes of weather and climate will require some 
understanding of how these conditions are trending. It is expected that some of these changes may be such 
that using only historical climate information in planning and design may no longer sufficiently account for the 
potential range of extreme conditions that the transportation system will encounter. The South Central Climate 
Science Center (SC-CSC) is working to evaluate recent and future trends in a number of transportation-
relevant weather and climate conditions in the South Central United States. The motivation and methods used 
to obtain these trends from climate data was discussed during the webinar, http://www.sptc.org/webinars/. 
 
Transportation Regional Internship Program (TRIP): An important element of SPTC’s workforce development 
effort is TRIP. Planning for 2018 TRIP is underway and includes recruitment of additional companies to 
participate in this program and offer internship to 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 -- two-page summaries of SPTC projects – that are 
published, distributed and posted on the website to enhance impact. To date, twenty-three briefs have been 
posted that highlight specific SPTC projects (http://www.sptc.org/briefs/). The SPTC has engaged a PR firm in 

http://www.sptc.org/seminars/
http://www.sptc.org/seminars/
http://www.sptc.org/briefs/
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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 2018 Annual Advisory 
Board Meeting and Associate Directors Retreat and participating in Transportation Leadership Councils (TLC) 
Forum and activities. An overview follows. 
 
SPTC Delivers the Annual Advisory Board Meeting and Associate Directors Retreat:  On February 8th and 9th, 
SPTC held its Advisory Board Meeting and Associate Directors Retreat at the University of Texas in El Paso 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 

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 

Jorge G. Zornberg SPTC Board Member Environmental Solutions Space/Intelligence 
Systems 

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

Imad Abdallah SPTC Emerging Leader 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 

Gerald Miller SPTC Associate Director The University of Oklahoma 

Ron Barnes SPTC Emerging Leader The University of Oklahoma 

Cerry Leffler SPTC Program Coordinator 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.sptc.org/tlc/
http://www.okladot.state.ok.us/
http://www.dot.state.nm.us/content/nmdot/en.html
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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 inaugural TLC Forum was held on February 8th – 10th 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 UTEP. Prof. Jorge Zornberg from University of Texas at Austin and a member of the SPTC 
Advisory Board delivered a seminar for all of the TLC students entitled, “Ingenuity in Geotechnical Design 
using Geosynthetics.” Students then met with SPTC Associate 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 completed the day with dinner with the SPTC Associate 
Directors. The final day offered a hike in the Franklin Mountains and a BBQ. 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. 
 

  
 
 

➢ In January, each TLC Chapter sent one member to the 97th Annual Meeting of the Transportation 
Research Board in Washington, D.C., January 7-11, 2018. The TRB Meeting is the largest gathering of 
transportation professionals in the world. This year’s meeting featured the first Careers in Motion 
Networking Fair providing an opportunity to meet with prospective employers from a wide range of sectors 
and modes. For example, the TTU TLC sent Tharanga Dissanayaka, who presented his work in TRB 
Session #746 (Pavement Materials and the Urban Climate). 
Tharanga Dissanayaka is a founding member of the TLC and 
expects to graduate with his Ph.D. in August. 

➢ UARK TLC: students attended a presentation by Regina 
Hopper of ITS-America, on November 9th at UARK in   the 
Mack Blackwell Center. Students also attended the MOVITE 
Fall meeting on October 4-6th in Hot Springs, AR (pictured). 
Meetings and constructions tours were organized during this 
period. 

➢ OU TLC: The TLC participated in the “Welcome Back Event” with other groups in the School of Civil 
Engineering and Environmental Science on October 4, 2017. On November 16th, TLC-ASCE jointly 
hosted speaker event “Environmental Programs and Opportunities at the Oklahoma Department of 
Transportation” presented by Siv Sundaram, Division Engineer, Environmental Programs Division, 
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Oklahoma Department of Transportation. On December 1st, 41 students and 3 faculty members attended 
the TLC tour of Oklahoma Department of Transportation headquarters that included presentations by 
Oklahoma Secretary of Transportation and Director of ODOT, Mike Patterson, and other Division 
Engineers and their representatives related to the following: Overview of OK Dept. of Transportation, 
Environmental Programs Division, Traffic Division, Bridge Division, and. On January 31, 2018, the TLC 
held its business meeting to discuss the TLC Leadership Retreat and other business. On February 8-10, 
2018 Adan Ortiz (OU TLC president), Rumbidzai Mureru, Donovan Bradshaw, and Kim Serey Vuth Chea 
attended the leadership retreat at UTEP in El Paso, Texas. They participated in leadership development 
activities over three days including giving a presentation about their TLC Chapter in front of the 
Associated Directors from all of the member institutions.  
 

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 and 
SPTC15 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 more than 60 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: 
2018 Transportation Regional Internship Program, TLC activities, 2018 Summer Symposium, Seminars, 
Webinars and Workshops. A number of experiential learning and outreach activities are also planned. 
 

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 and 15 programs for this reporting period are listed 
in this section. To date, researchers have disseminated SPTC research through twelve (12) final reports, 
forty-eight (48) journal publications or conference papers and one-hundred eight (108) presentations. 
 

Publications/Conference Papers 
➢ Stewart, C. M., Reyes, J. G., and Garcia, V. M. (2017). “An Comparison of Fracture Parameters and 

Test Standards for a Super Pave Dense-Graded Hot Mix Asphalt,” Engineering Fracture Mechanics, 
169, pp. 262-275 

➢ Stewart, C.M., Oputa, C.W., and Garcia, E. (2017). “Effect of Specimen Thickness on the Fracture 
Resistance of Hot Mix Asphalt in the Disk-Shaped Compact Tension (DCT) Configuration,” 

http://www.sptc.org/s/ODOT-Enviro-Programs-Division-gsss.pdf
http://www.sptc.org/s/ODOT-Enviro-Programs-Division.pdf
http://www.sptc.org/s/ODOT-Traffic-division.pdf
http://www.sptc.org/s/ODOT-Bridge-Division.pdf
http://www.sptc.org/projects/
http://www.sptc.org/briefs/
http://www.sptc.org/projects/
http://www.sptc.org/publications/
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Construction and Building Materials (Accepted with Revision 10/4/2017). 
➢ Ashtiani, R. S. and B. Tseng (2017). “A Novel Approach for the Characterization of the Rutting 

Performance of Pavement Foundations,” Final Report, SPTC14.1-92F, http://www.sptc.org/projects/, 
Norman, OK. 

➢ Shan, Y., S.S. Bangaru, J. Li, X. Yang (2017). “Assessing the Risk of Landslide on Oklahoma 
Highways using Lidar,” Final Report, SPTC15.1-35F, http://www.sptc.org/projects/, Norman, OK. 

➢ Li, J., T. Gill and J.A. Lee (2018). “Identifying Dust Emission ‘Hot Spots’ in the Southern Plains 
Region of New Mexico, Oklahoma and Texas: Effect of Blowing Dust on Highway Safety”, Final 
Report, SPTC14.1-39F, http://www.sptc.org/projects/, Norman, OK. 

➢ Hernandez, S., T. Akter and K. Diaz Corro (2018). “The Effects of Weather Events on Truck Traffic 
Using Fixed and Mobile Traffic Sensors,” Final Report SPTC15.1-20F, http://www.sptc.org/projects/, 
Norman, OK. 

➢ Commuri, S., M. Zaman, A. Arshadi, S. Imran, M. Barman (2018). “Special Provisions for Intelligent 
Compaction of Stabilized Soil Subgrades,” Final Report, SPTC14.2-03F, 
http://www.sptc.org/projects/, Norman, OK. 

➢ Rahman, M.A., Arshadi, A., Ghabchi, R., Ali, S.A., and Zaman, M. (2018) “Evaluation of Rutting and 
Cracking Resistance of Foamed Warm Mix Asphalt Containing RAP”, Geo-China International 
Conference (under review). 

➢ Ali, S.A., Ghabchi, R., Rani, S., Rahman, M.A., and Zaman, M. (2018). “Feasibility of Using XRF for 
Assessment of Surface Free Energy Components of Asphalt binder”. Submitted to 5th GeoChina 
International Conference, HangZhou, China, 2018. 

➢ Ali, S.A., Ghabchi, R., Zaman, M. Steger, R., Rani, S., and Rahman, M. A. (2018). “Mechanistic 
Evaluation of Effect of PPA on Moisture-induced Damage using SFE and XRF”. Submitted to ASCE 
International Conference on Transportation & Development (ICTD 2018), Philadelphia, Pennsylvania.  

Presentations 

➢ Gulrez, W., J. Hartell (2018). “New Method for Quality Control and Compliance of Concrete Mixture 
Design Using Surface Resistivity Testing,” Transportation Research Board Annual Meeting, 
Washington DC. 

➢ Morales, L. (2018). “Simulation of Corrosion of Galvanized Steel under Accelerated Conditions”, 
Transportation Research Board Annual Meeting in Washington, D.C.. 

➢ Gulrez, W. J. Hartell (2018). “Development of Novel Method for Quality Control and Compliance of 
Concrete Mixtures using Surface Resistivity Testing”, Research in Progress, ACI Convention, Salt 
Lake City, UT. 

➢ Ali, S.A., and Zaman, M. (2018). “Mechanistic Evaluation of Moisture-induced Damage of Asphalt 
Mixes using SFE and XRF”. Graduate Student Research & Creativity Day, 2018, University of 
Oklahoma, Norman, OK. 

➢ Garcia, E., Oputa, C.W., and Stewart, C.M. (2017). “Fatigue Crack Growth Testing Method for Hot 
Mix Asphalts,” 7th Southwest Energy Science and Engineering Symposium (SETS), El Paso, TX. 

➢ Manning, F., Tewari, S. (2018), “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. 

➢ Tewari, S., W. Palmer and F. Manning, (2017). “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 2017 Fall Meeting, American Geophysical Union, New Orleans, LA, December 11-

http://www.sptc.org/projects/
http://www.sptc.org/projects/
http://www.sptc.org/projects/
http://www.sptc.org/projects/
http://www.sptc.org/projects/
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15, 2017 
➢ Elizabeth Alicandri - Associate Administrator, US Federal Highway Administration. “Overview of 

national transportation safety issues,” Oklahoma Transportation Research Day, October 17, 2017. 
➢ Stan Caldwell, Executive Director, Traffic21 Institute, Carnegie Mellon University “Connected and/or 

Automated Vehicle Safety Issues” Oklahoma Transportation Research Day, October 17, 2017. 
➢ Henry Brown, Research Engineer, P.E., Civil and Environmental Engineering, University of Missouri, 

“Making Work Zones Safer” Oklahoma Transportation Research Day, October 17, 2017. 
➢ Tarefder, R. “Crash Severity Formulation and Analysis Under Extreme Weather Conditions” 

Oklahoma Transportation Research Day, October 17, 2017. 
➢ Craig Moody,Rail Programs Division Manager, Oklahoma Department of Transportation Intermodal 

Freight Systems, “Rail Freight”, Oklahoma Transportation Research Day, October 17, 2017. 
➢ Caroline Mays, AICP – Director, Freight and International Trade Section, Texas Department of 

Transportation. “Road Freight”, Oklahoma Transportation Research Day, October 17, 2017. 
➢ Rahman, M.A., Arshadi, A., Ghabchi, R., Ali, S.A., Barman, M., and Zaman, M. (2017). “Rutting Resistance 

of Warm Mix Asphalt and Hot Mix Asphalt Containing RAP”, 2017 Oklahoma Transportation Research Day. 
➢ Ali, S.A., Ghabchi, R., Rani, S., Rahman M. A., and Zaman, M. (2017). “Development of a Surface Free 

Energy (SFE) Database for Screening of Mixes for Moisture-induced Damage in Oklahoma”. 2017 Oklahoma 
Transportation Research Day. 

➢ Coker, F. and Wood C. (2017) “Rapid and Continuous Assessment of Soil Conditions along Highway 
Alignments” presented at 10th annual Jack Buffington student poster session, Fayetteville, AR, Nov. 10, 
2017 
 

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.  
➢ SPTC14.1-39 delivered an integrated modeling and monitoring system to assist in highway safety 

management and mitigate the hazardous impacts of blowing dust, which contributes to chain-reaction 
traffic accidents every year in the southwestern US. Additionally, a repository containing over 600 
“blowing dust hot spots” has been created and disseminated http://www.sptc.org/projects/. 

➢ SPTC14.1-92 delivered new techniques for evaluating pavement. Permanent deformation within the 
unbound granular is a predominant feature that results in the degradation and loss of serviceability to the 
pavement structure as the passage of traffic wheel loads accumulate. Proper characterization of the multi-
layer structures is necessary to improve the rutting performance by mechanistically identifying the factors 
that contribute to the progression of plastic deformations.  Valuable understandings were obtained from 
the analysis regarding the rutting sensitivity and dissipated strain energy of the unbound granular layers 
subjected to variations in the stress, amount of fines content, and moisture content in the repeated 
dynamic loading tests. 

➢ SPTC15.1-35 delivered a methodology for evaluating landslide risk. The comprehensive workflow 

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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developed in this study can guide DOTs step-by-step to implement the LIDAR technology to monitor and 
assess the risk of landslides on highways. The lessoned learned from this study can help DOTs have a 
better plan for equipment acquisition, and data collection and analysis. 

➢ SPTC 15.3-03 delivered a high performance and economically feasible natural fiber-reinforced 
transportation infrastructure. It provides a technique for: (1) preparation of cotton cellulose-based 
concrete; (2) characterization of cotton cellulose-based concrete for strength and durability; and 
investigation of possible enhancement of other pavement materials through the use of cotton fiber and its 
derivatives. 

➢ SPTC15.1-20 delivered a framework based upon freight movement. Due to differences in travel behaviors 
between passenger and freight trucks, the study of weather effects on truck volumes requires advanced 
modeling techniques that are able to capture effects over space. The study finds extreme cold events (i.e. 
snow) reduces daily truck volumes by approximately 22% while heavy rainfall, flood, flash flood reduces 
daily truck volumes by 13%, compared to average daily truck traffic.  
 

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 14.2-03 developed and validated 'Special Provisions' for the use of IC rollers during compaction of 

stabilized subgrades. Intelligent Compaction (IC) of soil and asphalt mixes is an innovative approach that 
has been utilized to achieve uniform, adequate compaction of pavement layers during construction. 
Commercially available IC products provide machine specific compaction values that are indirectly related 
to the compaction quality (stiffness) of the pavement layers. Additional methods have to be developed in 
order to relate these compaction values to standardized tests used to verify pavement quality during 
construction. The Federal Highway Administration (FHWA) has drafted Generic IC specifications for soils 
and asphalt pavements to facilitate the early adoption of this technology. These generic specifications 
serves as guidance to individual state Departments of Transportation (DOTs) in the development of 
specifications relevant to the respective states. This project completed the process for the Oklahoma 
Department of Transportation. 

➢ SPTC 14.1-70 provided a framework for outreach and workforce development related to “Technology-Rich 
Transportation Engineering Projects”. This project engaged Region 6 students in junior high school and 
high school through various workshops, demonstrations, and technical activities. In addition to this, it 
engaged high school teachers involved in STEM courses. Other major activities of the project were 
focused on providing freshman engineering students hands-on technology rich projects and expose them 
to various aspects of civil and transportation/traffic engineering. Upper level civil engineering students were 
targeted for transportation engineering specific activities and projects. Two three-day workshops were 
organized specifically to train university faculty involved with engineering students at various levels. During 
these workshops, a symposium on active learning techniques was organized in which participants 
presented case studies, techniques and interactive projects on promoting active and hands-on learning in 
Civil and Transportation Engineering. http://www2.latech.edu/~dehall/SPTC/main.html 

 

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 

http://www.sptc.org/
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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. 
 

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 Meeting in El Paso 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 

SPTC Advisory 
Board 

Leadership Retreat, Quarterly Conference Call, Exploring industry collaborations, 
2017 Oklahoma Transportation Research Day   

The University of 
Oklahoma 

Leadership Retreat, 2017 Oklahoma Transportation Research Day, 2017/2018 
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, 
2018 TRIP planning 

Langston 
University 

2018 Leadership Retreat, Monthly Conference Call, SPTC Reporting 

Louisiana Tech 
University 

2018 Leadership Retreat, Managing SPTC Requirements, Monthly AD 
Conference Call, TLC Activities, Local Internship Program 

Oklahoma State 
University 

2018 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements, Coordinate SPTC Events on the OSU campus, TRIP Internships, 
2017 Oklahoma Transportation Research Day 

Texas Tech 
University 

2018 Leadership Retreat, Monthly AD Conference Call Participation, Managing 
SPTC Requirements, TRIP Internships, TLC Activities 

University of 
New Mexico 

2018 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements 

University of 
Texas at El Paso 

2018 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements, TRIP Internships, TLC Activities, 2018 Leadership Retreat and 
Forum planning 

University of 
Arkansas 

2018 Leadership Retreat, Monthly AD Conference Call, Managing SPTC 
Requirements, TLC Activities, TRIP Internships 

http://www.sptc.org/progress-reports/


SPTC Program Progress Performance Report #9 

 

Page | 17   

2018 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 
Annual Meeting 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 2018 Summer TRIP program. 
 
3.3 Other Collaborations Nothing to report this period. 

 

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 Testing Methods: SPTC Researcher Calvin Stewart and his team published 
findings in the Journal of Engineering Fracture Mechanics that outline the specific advantages of the DCT test 
method. This should help future researchers avoid using the SCB test to collect fracture resistance 
measurements. 
 
New Specifications for Subgrade Compaction: SPTC Researcher Sesh Commuri and his team developed and 
validated 'Special Provisions' for the use of IC rollers during compaction of stabilized subgrades for the 
Oklahoma Department of Transportation. http://www.sptc.org/briefs/2017/12/8/sptc-brief-special-provisions-
for-intelligent-compaction-of-stabilized-subgrades. 
 
Improvements Identifying Dust Emission “Hot Spots”: SPTC 
Researcher Junran Li’s project team has delivered an 
integrated modeling and monitoring system to assist in 
highway safety management and mitigate the hazardous 
impacts of dust. Windblown dust contributes to chain-
reaction traffic accidents every year in the southwestern US. A total of 620 total hotspots have been identified 
for the period of 2010-2016 in the region. Among all these dust emission sources, 234 (38%), 164 (27%), and 
141 (23%) are located on cropland, shrubland, and grassland, respectively. An analysis relating the 
distribution of dust sources and drought intensity showed that the dust points with highest drought intensities 
are concentrated on the Southern High Plains region, more specifically in a belt extending from the west to 
the south of Lubbock, Texas.  
 

Improvements in Assessing Landslide Risk: SPTC Researcher Yongwei 
Shan and his project team have delivered an innovative procedure for DOTs 
to monitor slopes and assess the risk of landslide on highways in the 
mountainous regions so that proactive actions can be taken to reduce the 
disruptions and dangers to the traffic due to landslides. A comprehensive 
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workflow has been developed and disseminated to DOTs to apply the LIDAR technology to landslide 
monitoring and risk assessment on highways. A Multiscale Model-to-Model Cloud Comparison (M3C2) 
displacement analysis identifies slope displacement. http://www.sptc.org/projects/. 
Improvements in Assessing Pavement Safety: SPTC Researcher Kelvin Wang and his project team 
delivered techniques for using PaveVision3D technology data, which are used to evaluate various 
benchmarks for surface characterization. The deliverables are particularly relevant when extreme weather 
conditions cause substantial water on the pavement surface contributing to hydroplaning, which 
contributes to numerous accidents and fatalities. An SPTC Brief contains highlights of this project, 
http://www.sptc.org/briefs/. 
Improvements in Pumpable Concrete Methods: SPTC Researcher Tyler Ley provided methods for the 
concrete pumping process and evaluating if frost durable concrete can be achieved. Implementation allows 
immediate changes to be made to the optimized graded concrete specifications for structural concrete.  
Improvements in Design of Integral Abutment Bridges (IABs): SPTC Researcher K.K. Muraleetharan 
developed readily implementable design and construction guidelines for IABs in areas with extreme variations 
in temperature and moisture. SPTC Brief contains highlights of this project and can found at: 
http://www.sptc.org/briefs/. This project was also highlighted by the UTC: 
http://www.rita.dot.gov/utc/publications/spotlight/spotlight_2015_09 
Improvements in Rehabilitation of Deteriorated Timber Piles: SPTC Researcher David Hall and his team 
provided techniques for using fiber reinforced polymers (FRP) to strengthen deteriorated timber piles under 
axial loads, and a combination of axial loads plus bending with different lengths of deterioration zone. 
Implementation facilitates investigation of the feasibility of restoring and enhancing the capacity of the original 
timber piles. The results have been disseminated to the Oklahoma County Commissioners Association, since 
this is a major issue. The summary can be found here http://www.sptc.org/newsletters. 
Improvements in Asphalt Mix Evaluation: SPTC Researcher Amit Bhasin and his team delivered a test 
method related to the use of low-temperature tests on asphalt binders, as well as mortars with and without 
RAP, to determine the resistance of asphalt materials to low temperature cracking. This effort provided a 
user-friendly test method and analysis program that is used by material and pavement engineers to 
evaluate cracking resistance of asphalt materials for any pavement cooling scenario. 
Improvements in Asphalt Mix Evaluation: SPTC Researcher Enad Mahmoud and his team developed a 
Discrete Element Method (DEM)-based model for the resistance to cracking exhibited by asphalt mixtures 
using the Overlay Tester, which is beneficial to asphalt design programs within state DOTs.  
Improvements in Asphalt Mix Evaluation: SPTC Researcher Nazimuddin  Wasiuddin and his team 
delivered a test method and a sample preparation procedure for asphalt binders to replace the 
conventional force ductility test. With a more reproducible, significantly less material and time consuming, 
and with a more mechanistic approach, the developed novel test method is expected to help improve the 
durability of modified asphalt pavements. The June 2016 SPTC Brief contains highlights of this project, 
http://www.sptc.org/briefs/. 
Improvements in Subgrade Evaluation: SPTC Researcher Amy Cerato and her team validated the portable 
field employed XRF (PFXRF) test by assessing its detection accuracy on selected roadway stabilization 
projects. Recommendations assist transportation officials in employing PFXRF and implementing a 
laboratory XRF testing protocol that enhances jobsite quality control. It also assesses the impact of 
extreme precipitation events and expedites geotechnical forensic investigations.  
 
 
 

http://www.sptc.org/briefs/
http://www.sptc.org/briefs/
http://www.rita.dot.gov/utc/publications/spotlight/spotlight_2015_09
http://www.sptc.org/briefs/
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4.2 Impact on Other Disciplines  
Improvements in Vulnerability Assessment Data: SPTC 
researcher Renee McPherson and her team have been 
disseminating a model and observation-derived spatial 
36-year dataset for freezing precipitation to be used for 
winter hazard and vulnerability assessment: extensive 
climate analysis examining historical trends and future 
climate scenarios for the South Central United States, 
focusing on transportation-relevant conditions that 
reflect extreme and impactful events which stress transportation infrastructure and affect safety. 
Understanding regionally-specific climatic hazards is the first step necessary to adequately adapt to these 
changes and reduce the potential social, economic, and environmental impacts on the transportation system. 
Value-added data and graphics have been generated for the entire SPTC region. Current infrastructure is 
likely to be benefitted over its lifetime by the reduction in winter weather and cold extremes, but will be 
adversely impacted by large projected increases in heat and extreme precipitation, particularly if climate 
change is not considered in planning and design. Assisting agencies in the Region involves providing links to 
expert recommendations and resources, including steps that various transportation agencies around the 
nation are taking to reduce their vulnerability, and incorporate climate projections into their long-term planning. 
Find more information about this project in the 2015 Spring SPTC Newsletter (pp.16,17), 
http://www.sptc.org/publications/ and http://www.sptc.org/newsletters/. 

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 STPC15.1-31, 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 on December 

01, 2017. 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.  
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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 Freight Transportation Planning: SPTC Researcher Sarah Hernandez and her team 
delivered a predictive model that relates variations in truck traffic patterns to weather conditions, with a focus 
on extreme weather events. It explores spatial regression models which correct for spatial autocorrelation that 
exists in explanatory variables due to spatial differences in transportation network density and land uses.  The 
study assists state and regional transportation agencies in developing freight-oriented programs and policies 
for road and winter maintenance, structural and geometric pavement design, highway life cycle analysis, and 
long-range transportation planning. 
Improvements in Infrastructure Restoration Plans: SPTC Researcher Sarah Nurre delivered an integrated 
network design and scheduling problem to determine restoration plans for transportation and other 
networks by deciding (i) what damaged components or temporary components should be installed and 
made operational immediately after event, (ii) who performs the tasks necessary to make these selected 
components operational, and (iii) at what time the tasks are conducted. 
Improvements in Transportation Planning: SPTC Researcher Kash Barker delivered a framework that 
assists transportation planners in understanding the contribution of individual components in the multi‐
modal network to economic productivity given a protracted disruption. It assists logistics planners in 
measuring the efficacy of rerouting strategies given a disruption, and policy makers benefit from the 
methods to analyze how network development decisions in terms of the accessibility of potential 
nodes/links within the network and the availability of incremental capacities improve the network 
survivability at the time of a disruption. 
Improvements in TAM Practices: SPTC Researcher Carlos Chang delivered a methodology for 
incorporating performance measures for climate change and risk assessment methods into Transportation 
Asset Management (TAM) practices. The results of this research facilitate transportation agencies to 
incorporate climate change effects and risk assessment in the TAM decision making process specifically 
when formulating sustainable strategic plans to preserve the transportation infrastructure in a “State of 
Good Repair.” 
 

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. 


