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

SPTC Mission
The SPRTC mission is twofold: to develop comprehensive, cost- effective, and imminently 
implementable solutions to critical infrastructure-related issues facing the transportation 
systems of the region and the nation, and to prepare transportation professionals 
for leadership roles in professional and research careers in support of the nation’s 
transportation systems.
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Musharraf Zaman 
The University of Oklahoma  
SPTC Director; David Ross Boyd Professor and Aaron Alexander Professor of Civil Engineering; 
Alumni Chair, Professor of Petroleum and Geological Engineering

It gives me immense pleasure to report that 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. In this newsletter, we have included 
some selected activities that demonstrate that SPTC’s effort of building a 
collaborative culture is working. In this regard, selection of projects that values 
collaboration and brings together the most talented people and groups from 
Region 6 to develop innovative, economic and implementable solutions to

pressing transportation and freight infrastructure problems was an important milestone. About 45 percent of
proposals submitted to SPTC’s competition involved multi-institutional collaborations either with consortium
members or with non-consortium institutions having transportation expertise. Overall, 14 institutions of
higher education were successful, including four non-consortium institutions.

The SPTC leadership invested in advancing UTC’s legacy of making invaluable contributions to transportation
education and workforce development through successful execution of the Transportation Regional Internship
Program (TRIP). The 2014 TRIP was focused on summer internships for students seeking to gain valuable
professional experience through employment with a transportation company or a government organization. Since
the State of Good Repair and Climate-adaptive infrastructure are SPTC’s focus, a diverse set of topics were covered
by the participants, including design, construction, testing, management, compliance, safety and training. 

On Sept. 30, the inaugural Region 6 Transportation-Climate Summit was held at the beautiful National
Weather Center at the University of Oklahoma in Norman. By all accounts, this event was a big success,
drawing about 100 people from various government, academic and private-sector companies to listen to
engaging lectures on weather, climate and their impacts on transportation. When the idea for this summit was
conceived, a primary goal was to promote collaborations. The summit not only accomplished its goal of
bringing together transportation officials, planners, engineers, and researchers with climate and weather
experts in hopes of educating one another and spurring new ideas, but became instrumental to the pursuit
of a different level of collaboration between the South Central Climate Science Center and SPTC. The 2014 New
Mexico Paving and Transportation Conference was another seminal activity of the center. This year’s event
reflected SPTC’s theme of climate-adaptive freight and transportation infrastructure. One technical session was
specifically devoted to “Weather Extremes and Transportation Infrastructure.” About 600 people, including
transportation planners, engineers, administrators, policy makers and students’ benefitted through their
participation in this event. The SPTC consortium members were intentional in reaching out to school teachers
and potential middle school through high school students through STEM workshops, transportation academy
and summer camps. We have been purposeful in promoting diversity and engaging under-represented groups.
The newsletter includes a highlight of these and other activities.

We believe that through inclusive and collaborative efforts, the SPTC leadership, researchers, students and other
stakeholders can positively impact the lives of the citizens of Region 6 and the nation. We are excited about the
opportunity.

message from the director
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John Bowman 
Oklahoma Department of 
Transportation
Director of Capital Programs;
Chair of the SPTC Advisory Board

It has been a truly rewarding 
experience to work with so many 
outstanding people on different 
aspects of the Southern Plains 
Transportation Center. I believe 
that the center is making good 
progress in realizing its vision of 

becoming a diverse and inclusive regionally-based, nationally-recognized 
research, education and outreach center dedicated to solving pressing 
transportation and freight infrastructure problems and producing 
highly trained transportation professionals. The research and education 
and outreach projects selected through a competitive process as well 
as outreach and workforce development activities included in this 
newsletter are important to Region 6. As we grow and develop as a 
truly regional center, we will reach out to new partners and continue 
to strengthen our current relationships.  The focus of the SPTC — State 
of Good Repair with an emphasis on climate extremes — places us at 
the forefront of issues facing the transportation industry today on a 
worldwide basis.  Consequently, our efforts and work must be relevant, 
timely and lead to the implementation of the best ideas available.  
Results from our research can lead to better products, processes and 
approaches to our ever-changing and challenging problems. Addressing 
these issues in an appropriate and judicious manner will keep our 
infrastructure functional and even thriving during these dynamic times.  
This will ultimately lead to economic security and better lives for the 
citizens of Region 6 and the nation we serve.  I look forward to working 
with each of you in developing and implementing solutions that keep 
our world moving forward.    

message from the advisory board chair
BIO 
John Bowman, SPTC Advisory Board chair, 
has been with the Oklahoma Department 
of Transportation since graduating from 
the University of Missouri in 1987. After 
completing a one-year rotational training 
program, he spent almost four years 
as a project engineer over a variety of 
construction projects in the Oklahoma City 
metropolitan area.  Two of the projects 
overseen by him during that time were 
emergency repair projects to the I-40 
Crosstown Bridge in late 1989 and early 
1990.  These repair projects included the 
placement of retrofit expansion-bearing 
devices, rehabilitation of bridge pier caps 
under traffic and repair of fracture critical 
members.  

He then spent nearly eight years in the 
Local Government Division of ODOT 
handling the preconstruction activities for 
locally sponsored federal-aid projects in the 
Oklahoma City metropolitan area.  During 
that time, he worked to bring 127 projects 
worth more than $116 million to the 
construction phase.

In May, 2000, he was asked by the 
Department to serve as the Project 
Development Engineer for the realignment 
of the I-40 Crosstown Expressway. Bowman 
was responsible for the oversight and 
coordination of all aspects related to the 
I-40 relocation project. This project, a 
realignment of 4.5 miles of urban interstate, 
consisted of 24 separate roadway and 
bridge construction projects as well 
as numerous railroad and demolition 
contracts and is the largest highway 
project ever undertaken by ODOT.

In April 1, 2009, Bowman accepted an 
assignment to serve as the assistant 
planning and research division engineer, 
ultimately becoming the planning and 
research division engineer in October 
2011. In September 2013, he agreed to 
become the director of Capital Programs, 
serving over seven functional areas of the 
department.
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SPTC LEADERSHIP TEAM

SPTC Director & Associate Directors

Gerald Miller, Ph.D., P.E. 
The University of Oklahoma
SPTC Associate Director; Rapp Presidential  
Professor; Associate Director, School of Civil 
Engineering and Environmental Science 

Jenna Carpenter, Ph.D. 
Louisiana Tech University
SPTC Associate Director; Wayne and Juanita Spinks 
Professor of Mathematics; Associate Dean of 
Undergraduate Studies; Director, Office for Women 
in Science and Engineering, College of Engineering 
and Science

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

Kevin Hall, Ph.D., P.E. 
University of Arkansas
SPTC Associate Director; Professor and Department 
Head; 21st Century Leadership Chair in Civil 
Engineering; Executive Director, Mack-Blackwell 
Rural Transportation Center

Sharon Lewis, Ph.D.
Langston University
SPTC Associate Director; Associate Professor, 
Chemistry

Soheil Nazarian, Ph.D. 
The University of Texas at El Paso
SPTC Associate Director; Professor, Department of 
Civil Engineering

Sanjaya Senadheera, Ph.D.
Texas Tech University
Associate Director, SPTC; Associate Professor  
and Interim Director, TechMRT, Department  
of Civil and Environmental Engineering

Rafiqul Tarefder, Ph.D., P.E. 
The University of New Mexico
SPTC Associate Director; Professor, 
Department of Civil Engineering

Kelvin Wang, Ph.D., P.E. 
Oklahoma State University
SPTC Associate Director; Professor and  
Gilbert, Cooper, and W&W Steel Chair in
Transportation Engineering; School of Civil and 
Environmental Engineering

Arnulf P. Hagen
SPTC Technical  
Director

Sonya Brindle 
SPTC Program 
Coordinator 

Colleen Wilhelm 
SPTC Financial/
Outreach Associate

SPTC Staff
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SPTC LEADERSHIP TEAM

SPTC Advisory Board

John Bowman, P.E.,  
Oklahoma Department of Transportation
Director of Capital Programs
Chair of the SPTC Advisory Board

Harold “Skip” Paul, LTRC, P.E.
Director, Louisiana Transportation 
Research Center

David Hadwiger, Ph.D. 
New Mexico Department of 
Transportation, Program Manager
 

Sandy Otto
Federal Highway Administration 
Arkansas Division,
Division Administrator

Gary Corino
Federal Highway Administration
Oklahoma Division, Division 
Administrator

Sheldon Drobot, Ph.D., MBA
Deputy Director, Weather Systems 
and Assessment Program Research, 
Applications Laboratory, National Center 
for Atmospheric Research

Jorge Zornberg, Ph.D., P.E.
The University of Texas at Austin
Fluor Centennial Professor
Civil, Architectural and 
Environmental Engineering

Danny Gierhart, P.E.
Asphalt Institute
Regional Engineer

Michael Brown, P.E.
APAC (Wheeler Division)
Vice President of Construction
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SPTC LEADERSHIP TEAM

SPTC Research, Education and Outreach Committee

Ron Barnes, Ph.D.  
The University of Oklahoma
Chair of the REOC, Associate Professor
Electrical and Computer Engineering

Brent Burwell, P.E.
Executive Director
Oklahoma/Arkansas Chapter of the 
American Concrete Pavement Association

Ralph Browne, P.E.
Highway Bridge and CM Engineer 

John Cornell 
Cornell Construction Company, Inc.
Project Manager/Estimator
 

Grady E. Harvell, P.E. 
President, AFCO Steel
Little Rock, Arkansas, Division

 

Mohammad H. Moabed, P.E.
HollyFrontier Refining & Marketing LLC
Marketing Representative

Tyler Ley, Ph.D., P.E.
Oklahoma State University
Associate Professor, Civil and Environmental 
Engineering, Williams Foundation Professor

Cathy H. Allen, M.Ed., SPHR
Texas Tech University
Senior Director, Texas Tech T-STEM Center

Vanessa Valentin, Ph.D.
The University of New Mexico
Assistant Professor, Civil Engineering

Norman D. Pumphrey Jr., Ph.D. 
Louisiana Tech University
Associate Professor, Civil Engineering

Cesar Carrasco, Ph.D.
The University of Texas at El Paso
Professor and Chair, School of Civil 
Engineering

The Research, Education and Outreach Committee plays a vital role in identifying the SPTC activities. The REOC identifies pertinent problems, 
issues, and questions that are important to the citizens and seeks SPTC’s assistance to address them. The REOC also provides assistance in 
developing a grass-roots level support for the center. Each member institution designates one member to serve on this committee and can 
nominate up to two additional people. The center director, chair of the Advisory Board and chair of the REOC select up to seven members from 
these nominations to ensure broad-based representations. Each representative (academia, DOT, FHWA, private sector) serving on the committee 
is responsible for seeking feedback from that sector. Collectively, the REOC members are an excellent resource to seek and integrate feedback 
from state DOTs, Metropolitan Planning Organizations, AASHTO, TRB, APTA and other organized entities.
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FUNDING THE FUTURE

Focus 

The impact of weather extremes on the U.S. economy is staggering. Recent severe droughts have resulted in losses of nearly $9 billion 

annually to managed systems in Oklahoma and Texas alone, including transportation infrastructure. Extreme summer temperatures, 

flash floods and large numbers of freeze-thaw cycles, coupled with poor soils in most Region 6 states, create monumental challenges to 

transportaiton infrastructure’s service life and public safety. Increased truck traffic and limited financial resources available to transporation 

agencies for construction, maintenance and preservation of infrastructure exacerbate these weather-related transportation infrastructure 

durability challenges. In addition, freight movements across modes — including hightways, rail and inland waterways — are significantly 

impacted by weather extremes. Consequently, climate-adaptive transportation and freight infrastructure is the primary focus of the SPTC’s 

research, education and outreach activities. 

Request for Proposal (RFP) 

Consistent with our vision of developing a diverse and inclusive regionally based and nationally recognized research, education and 

outreach center, development of an appropriate request for proposal was immensely important. The SPTC leadership made substantial 

efforts to develop a RFP that values collaborations and leverages federal investment in developing Climate Adaptive Transportation and 

Freight Infrastructure. Two RFPs were issued: SPTC 14.1 and SPTC 14.2 (see http://www.sptc.org/rfp14-1 and http://www.sptc.org/rfp14-2 

for details). Under the umbrella of the USDOT strategic objective of “State of Good Repair,”  the SPTC seeks to specifically address the key 

research issues of “climate and infrastructure — both transportation and freight infrastructure.”  Based on the topics listed in the SPTC 

proposal funded by OST-R and endorsement by the SPTC’s Research, Education and Outreach Committee - a grass-roots level group, the 

SPTC Advisory Board recommended the following topics for this round of competition:

i)    Impact of weather/climate extremes on surface transportation infrastructure

ii)   Weather-climate-resistant transportation materials

iii)  Innovative technology to minimize impact of weather/climate on transportation infrastructure

iv)  Freight and surface transportation system modeling to address weather extremes

vi)  Maintenance and rehabilitation of transportation infrastructure to withstand extreme weather/climate

vii) Innovative monitoring and sensing technologies for surface transportation.

Proposals with education or outreach as the primary focus addressed at least one of the following topics: (1) Developing innovative 

programs with a strong diversity-building component that encourages K-12 students, college students or adult learners to become 

transportation professionals; (2) Developing creative professional programs for training transportation professionals to work and lead in a 

diverse workforce.

Review Process

 The SPTC leadership developed a competitive, transparent, fair and anonymous peer-review process for the selection of proposals 

for funding. In this process, the reviewer pool was developed based on input from the REOC, and the process was approved by the 

Advisory Board with representatives from each Department of Transportation in Region 6 as well as from the industry and the academic 

community. Each proposal received at least two written reviews, and was discussed and ranked in a panel review session. Proposals 
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FUNDING THE FUTURE

involving multi-institutional collaborations were selected by a committee consisting of the center director, chair of the Advisory 

Board, chair of the REOC and two additional at-large members from the Advisory Board. The selection was based on the panel 

ranking and such other important factors as SPTC priorities, geographic distribution across the SPTC and a balance between 

research and education/outreach projects. Single institution projects as well as multi-institution projects that could not be funded 

by the set-aside funds ($400K) to encourage collaborations were considered by each consortium member for possible funding, 

in which the panel ranking played a key role. Proposals in the SPTC14.2 competition, which required Oklahoma institutions as the 

lead, were additionally reviewed by Oklahoma Department of Transportation technical staff since the funding was provided from 

ODOT’s State Planning & Research funds.

Proposals and Topics

Considering that building a culture that values collaboration and brings together the most talented people and groups to develop 

innovative, economic, and implementable solutions to pressing transportation and freight infrastructure problems, the SPTC 

received excellent response to its RFP14.1. We received 42 research and seven education and outreach proposals. These proposals 

represented seven consortium members as well as eight other academic institutions (not part of the SPTC consortium) from 

Region 6 with transportation expertise. Some of the non-consortium institutions submitted proposals as the lead, while others 

were partnering either with a consortium member or with a non-consortium institution. Nineteen proposals involved multi-

institutional collaborations, and one consortium member (The University of Texas at El Paso) chose to encourage the partners to be 

the lead applicants. Also, one proposal involved international collaboration in which the Indian Institute of Technology – Bombay 

partnered with the University of Oklahoma. The non-consortium institutions that submitted proposals as the lead applicant are 

Arkansas State University, Louisiana State University, Texas Southern University, the University of Texas at Arlington, the University 

of Texas at Austin, the University of Texas at San Antonio, the University of Texas – Pan American and the University of Tulsa. The 

non-consortium institutions that submitted proposals as partners include Texas A&M University, Texas A&M University–Kingsville 

and The University of North Texas. In total, the proposals requested $3.4 million in Year 1 and $2.8 million in Year 2 funding. It was 

evident from the submitted proposals that Region 6 has outstanding groups of transportation professionals desiring to help 

build Region 6 and that an inclusive RFP is highly valued in the region. The SPTC14.2 competition resulted in 16 applications for 

education and research as well as for research projects.

Funded Projects

The proposal process succeeded in meeting the SPTC goals of supporting projects with partners as well as having non-consortium 

intuitions as partners or as the lead organization for quality proposals. Overall, 14 public and private institutions of higher education 

were funded in these competitions. The SPTC14.1 competition produced two education/outreach projects and 20 research 

projects. The SPTC14.2 competition resulted in four research projects. One education project was approved for funding. The funded 

projects include three research proposals with non-consortium institutions as the lead organization as well as nine partnership 

projects involving consortium members and non-consortium institutions. The partnering of larger and smaller universities also is a 

noteworthy achievement for building the Region 6 workforce and for enhancing research capabilities. A summary of each funded 

project is posted on the SPTC website (http://www.sptc.org). A listing of the project title and project team is included here. 

 Institutional Abbreviations

ASU 
LU 
LSU
LTU
OSU
OU

Arkansas State University
Langston University
Louisiana State University
Louisiana Tech University
Oklahoma State University
The University of Oklahoma

TU
TTU
UArk 
UNM 
UTEP

University of Tulsa
Texas Tech University
University of Arkansas
University of New Mexico
University of Texas, El Paso
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SPTC14.1-03  

PI: Mohammed Atiquzzaman, OU  

Co-PIs: Ron Barnes, OU; Joseph Havlicek, 

OU; Majeed Hayat, UNM 

Enhancing Driver Safety During Severe 

Weather Conditions

SPTC14.1-50  

PI: Renee A. McPherson, OU 

Co-PIs: Esther Mullens, OU; Derek 

Rosendahl, OU; Mark Shafer, OU; 

Michael Richman, OU 

Trends in Cold Temperature Extremes and 

Winter Weather for the SPTC Region

SPTC14.1-86  

PI: Guohui Zhang, UNM 

Co-PI:  Rafiqul A. Tarefder, UNM 

Crash Severity Formulation and Analysis 

under Extreme Weather Conditions

SPTC14.1-77 

PI: Kelvin Wang, OSU 

Safety Evaluation of Pavement Surface  

Characteristics with 1mm 3D Imaging 

Laser

SPTC14.1-39 

PI: Junran Li, TU 

Co-PIs:  Thomas Gill ,UTEP; 

Jeffrey A. Lee, TTU  

Identifying Dust Emission ‘Hot Spots’ in the 

Southern Plains Region of New Mexico, 

Oklahoma and Texas: Effect of Blowing 

Dust on Highway Safety

SPTC14.1-45  

PI: Hongchao Liu, TTU 

Co-PI:  Sanjaya Senadheera, TTU 

Web-Based Routing Assistance Tool to 

Reduce Pavement Damage by Overweight 

and Oversize Vehicles

SPTC14.2-12  

PI: Phil Lewis, OSU 

Co-PI: Stephen A. Cross, OSU

Sustainability and Training Materials for 

In-Place Recycling

SPTC14.1-01 

PI: Cathy H. Allen, TTU 

Co-PIs:  Sanjaya Senadheera, Priyantha 

Jayawickrama, and Hongchao Liu, TTU 

STEM Teacher Professional Development 

– Transportation Series/ Student Outreach 

and Education Companion Proposals

SPTC14.1-70  

PI: Sanjay Tewari, LTU 

Co-PIs: Norman Pumphrey Jr., David 

Hall, LATech; Raghava Kommalapati, 

Prarie View A&M University

Technology-Rich Transportation 

Engineering Projects

SPTC14.1-21 

PI: Micah Hale, UArk 

Co-PI: Royce W. Floyd, OU

Impact of Extreme Summer 

Temperatures on Bridge Structures

SPTC14.1-20  

PI: Micah Hale, UArk 

Evaluation of Surface 

Treatments to Mitigate ASR
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SPTC14.1-58  

PI: Royce Floyd, OU 

Co-PI:  Gary Prinz, UArk 

Evaluation and Repair of Bridges in Extreme 

Environments

SPTC14.2-09  

PI: Julie Ann Hartell, OSU 

Co-PIs: Tyler Ley, OSU; Phil Lewis, OSU; 

Yongwei Shan, OSU 

Monitoring Extreme Loading and Climate 

Impact on Infrastructure 

SPTC14.2-21  

PI: Naiyu Wang, OU 

Co-PIs: K.K. “Muralee” Muraleetharan, OU; 

Luther White, OU 

Temperature Effects in Bridge Condition 

Evaluation and Capacity Rating in 

Oklahoma

SPTC14.1-38  

PI: Tyler Ley, OSU 

Development of Mixture Designs for 

Pumpable Concrete for Extreme Weather

SPTC14.1-36  

PI: Priyantha Jayawickrama, TTU 

Co-PIs: Sang-Wook Bae, TTU; Andrew 

Jackson, TTU; William Lawson, TTU; 

Hoyoung Seo, TTU 

Impact of Deicing Salts on Corrosion Rates 

of MSE Reinforcement

SPTC14.2-02  

PI: Amy Cerato, OU; Co-PI: Gerald Miller, OU 

Validating Field Employed X-Ray Fluorescence 

(XRF) on Stabilized Subgrade Projects to 

Assess Impact of Extreme Precipitation Events, 

Improve Construction Quality Control and 

Facilitate Geotechnical Forensic Investigations 

SPTC14.2-03 

PI: Sesh Commuri, OU 

Co-PIs: Musharraf Zaman, OU; Manik 

Barman, OU 

Special Provisions for Intelligent 

Compaction of Stabilized Soil Subgrades 

SPTC14.1-52  

PI: Kanthasamy Muraleetharan, OU 

Co-PI: Gerald A. Miller, OU 

Design of Integral Abutment Bridges in 

Extreme Climate

SPTC14.1-76  

PI: Jay Wang, LTU 

Impact of Severe Drought on the Compacted 

Expansive Clays (Subgrade) in Northern 

Louisiana 

SPTC14.1-47

PI: Enad Mahmoud, UT-Pan American; 

Co-PI:  Soheil Nazarian, UTEP 

Numerical Modeling of Asphalt Crack 

Resistance

SPTC14.1-69  

PI: Rafiqul Tarefder, UNM 

Evaluating Rutting and Stripping Potentials 

of Asphalt Mixes using Hamburg Wheel 

Tracking Device 

SPTC14.1-80  

PI: Nazimuddin “Wasi” Wasiuddin, LTU 

Co-PIs: Zahid Hossain, ASU; Rouzbeh 

Ghabchi, OU; Louay N. Mohammad, LSU 

Characterization of Asphalt Binders Exposed 

to Extreme Temperatures Through Simple and 

Effective Test Methods

SPTC14.1-64  

PI: Sanjaya Senadheera, TTU 

Co-PI:  Rajesh Khare, TTU 

Asphalt Binder Rheological Characterization 

for Extreme Climate Events

SPTC14.1-30  

PI: Amit Bhasin, UT-Austin  

Co-PI: Zahid Hossain, ASU 

Resistance of Asphalt Mixes with Recycled 

Materials to Withstand Extreme Temperatures

SPTC14.1-66  

PI: Mahmoud Reda Taha, UNM  

Co-PI: Rafi Tarefder, UNM 

Improving Fatigue of Polymer Concrete 

Overlays Using Nanomaterials

SPTC14.1-81  

PI: Clinton Wood, UArk 

Development of the MASW Method for 

Pavement Evaluation
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SPTC RESEARCH

Intelligent Compaction - Paving the Way to Climate Resistant 
Pavements

Introduction

Asphalt pavements constitute a major portion of paved roads and form a critical component of our transportation infrastructure and 

backbone of our economy. While a well-designed asphalt pavement should last many years, their performance is frequently plagued by 

poor quality arising from improper construction. Cracks, ruts, pot holes and other forms of failure are all too common and adversely impact 

the ability of the roadway pavements to withstand traffic. Rapid deterioration of roadway pavements due to increasing vehicular and truck 

traffic and extreme weather conditions also is placing an enormous burden on their ability to meet the demand. Inadequate federal and 

state government funding has only exacerbated these problems. Therefore, there is a need to develop better construction practices that 

will lower the cost of construction and maintenance of asphalt pavements.

Construction of an asphalt pavement starts by combining heated aggregates with liquid 

asphalt binder at temperatures in the range of 300 to 350oF.  The asphalt mix is then trucked 

to the construction site and pavers are used to spread it across the pavement in a thickness 

ranging from 1 to 10 inches, typically 1.5 to 4 inches. The spreaded mix is then compacted 

by a series of vibratory rollers until the desired density is achieved. The construction quality 

is checked by extracting three to five cores from the pavement after it has cooled down, 

and then verifying density in the laboratory (Figure 1). Coring is a destructive process and 

is not particularly helpful, as any deficiencies in compaction cannot be remedied once the 

pavement has cooled down. Compaction quality is generally verified through spot tests using 

a Nuclear Density Gauge. The currently used methods to determine construction quality are 

time-consuming and suited more for quality assurance than quality control of roadway pavements during construction. 

Improper compaction is one of the leading causes of early deterioration and failure of 

asphalt pavements. Developing accurate quality control tools that can provide information 

of the entire pavement layer in real-time during compaction is important to building high- 

quality, long lasting and climate-adaptive roads. 

Intelligent Compaction Analyzer

The Intelligent Compaction Analyzer (Figure 2) is a roller mountable system equipped with 

a Global Positioning System sensor and is capable of determining the level of compaction 

of asphalt pavements and subgrade soils during construction of a pavement. The ICA, 

developed at the University of Oklahoma, uses the artificial neural network methodology to 

compare vibrations of the vibratory compactor with known patterns (through the training 

of the compactor using field/laboratory data) and thereby determine the density/stiffness of the pavement. After calibration, the ICA can 

estimate the density and stiffness of the pavement layer in real-time during the compaction process. The spatial location of the roller and 

the compaction data can be compiled and displayed as a composite map depicting the estimated density (or stiffness) over the entire 

pavement. 

Sesh Commuri
Professor, School of Electrical 
and Computer Engineering
The University of Oklahoma

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

Figure 2. A Volvo DD-118HP compactor 
equipped with the IACA.

Figure 1. Extraction of roadway cores to 
ascertaining construction quality.
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The ICA technology was first developed at OU with support from the 

Oklahoma Center for the Advancement of Science and Technology with 

matching support from Broce Construction Ltd., Norman, Oklahoma (2007-

2009). The technology was further developed and validated with financial 

support from the Volvo Construction Equipment Co., the Oklahoma 

Transportation Center, and the Federal Highway Administration. During the 

first stage, the technology was tested at 12 different sites across the United 

States (four full depth and 10 overlay sites) involving construction of multi- 

layer asphalt pavements. More than 180 roadway cores were extracted; their 

densities were then measured in the laboratory and compared with those 

in the field (Figure 3). These tests conclusively show the ICA technology is 

capable of estimating pavement density with suitable accuracy for quality- 

control purposes. Also, compaction data over the entire pavement is available 

to the roller operator in real-time, which allows the operator to help detect and 

fix under-compacted regions while avoiding overcompaction of the mix. 

During the second phase (2009-2010), stiffness of asphalt mixes was studied 

and a technique to estimate the stiffness of an asphalt pavement during 

construction was developed. The extension of the ICA to compaction of 

stabilized subgrade soils and the integration of soil and asphalt compaction 

models to estimate the stiffness of the entire pavement system (subgrade soil 

and asphalt layers) was completed in 2013. 

The use of the Intelligent Compaction Analyzer to improve the quality of 

compaction of both HMA pavements as well as stabilized subgrades is the 

focus of an ongoing research project. During evaluation studies conducted at 

two different construction sites in 2013 and 2014, the ICA was found to be able 

to identify and help remedy undercompacted areas in the subgrade (Figure 4).

Benefits of Intelligent Compaction

The ICA technology developed at OU offers the following benefits:

•	 Continuous measurements of density/stiffness to avoid over/under compaction of HMA pavements.

•	 As-built maps provide complete documentation of compaction quality for soil subgrades and HMA pavements.

•	 Stiffness measurements can be validated through spot tests on the completed pavement. Stiffness data are vital to pavement 

performance, and an important step in the implementation of the Mechanistic - Empirical Pavement Design Guidelines for

pavement design.
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Figure 3. Comparison of IAC estimated density of asphalt.

Figure 4. Improvement in subgrade stiffness achieved through 
the detection of undercompacted regions during construction.
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Climatic Effects on the Stability of Reinforced Soil Slopes and Embankments 
Supporting Roads and Highways

Introduction 

It is well documented that an increase in the soil water content due to 

prolonged precipitation, water infiltration and seasonal variations of water 

table can trigger landslides and slope failures affecting roadways and other 

infrastructure facilities that are supported on embankments and retaining 

structures (Figure 1). In addition to economic impacts due to loss of service, 

repair and reconstruction projects associated with these failures, they cost 

the transportation agencies millions of dollars annually.

Problem 

In reinforced soil slopes and embankments, an increase in the soil water 

content could reduce the factors of safety against internal stability due 

to loss of shear strength at the soil-reinforcement interface. However, the 

current design guidelines for reinforced soil structures do not explicitly 

account for variations in water content in their stability calculations. 

Therefore, there is a need to develop more accurate and reliable design 

guidelines that would take into account the influence of the soil water 

content (or equivalently, matric suction) on the stability and performance 

of reinforced soil structures.

Solution 

An ongoing project that is funded jointly by the Oklahoma Department of 

Transportation and the Oklahoma Transportation Center (ODOT SP&R Item 

No. 2160 and OTCREOS11.1-26, which is a SPTC match project) (see http://

www.oktc.org for details), is part of a long-term study aimed at improving 

existing design guidelines for reinforced soil structures that are constructed 

with locally available soils under unsaturated conditions. The main focus of 

this study is to improve design equations for internal stability of reinforced 

soil structures against reinforcement sliding and pullout. The current project 

is an extension of our earlier studies in which we proposed a series of 

moisture reduction factors to account for the influence of matric suction on 

the soil-geotextile reinforcement interface strength. 

Kianoosh Hatami
Associate Professor, School of Civil 
Engineering and Environmental Science 

The University of Oklahoma

Figure 2. Instrumented model in the OU indoor embankment test 
station; (a) Front view, (b) Side panel

Figure 1. Massive roadway embankment and slope failure in 
Latimer County, Oklahoma.
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In this study, one medium-size indoor test station (Figure 2) and one large outdoor test station (Figure 3) were built for controlled 

construction and testing of embankments, retaining walls and bridge abutments at the OU Donald G. Fears Structural Engineering Lab. 

These test stations are unique in the state of Oklahoma. 

Additionally, eight 3.2-feet-high instrumented model-reinforced soil embankments have so far been constructed and tested to investigate 

the influence of their water content and suction on their stability and performance. One of the soils investigated in these studies is the soil 

from a failed highway embankment in Chickasha, Oklahoma. 

Benefits

Results of these tests and their analyses will allow us to verify, or apply qualified adjustments in the MRF values that had been obtained 

from multi-scale interface shear tests in earlier studies (Figure 4) for an actual embankment configuration. The validated MRF values 

can help make the internal stability equations for the design of mechanically stabilized earth walls and reinforced soil slopes containing 

considerable amounts of fines more accurate and reliable. Latest findings of the study to date have been disseminated in several peer-

reviewed publications and presentations. For additional information on projects noted in this article, please contact Kianoosh Hatami, 

associate professor, at hatami@ou.edu.

Figure 3. Outdoor test facility and equipment at OU for construction and testing of model 
embankments, retaining walls and bridge abutments.

Figure 4. Moisture reduction factors, μ(ω), for several marginal soils in Oklahoma



   Fall 2014 Newsletter | 17

SPTC OUTREACH

STEM Teachers’ Workshops at Texas Tech University Advances SPTC 
Outreach

As part of the Southern Plains Transportation Center’s Education and Outreach focus, Texas Tech University, in collaboration with the Texas 

Tech T-STEM Center (visit http://www.depts.ttu.edu/tstem/ for details), hosted professional development workshops this summer for high 

school and middle school math and science teachers. The presentations for Science, Technology, Engineering, and Math were developed 

by Texas Tech researchers: Sanjaya Senadheera, Priyantha Jayawickrama, Hongchao Liu and Cathy H. Allen. These workshops provided 

teachers the opportunity to explore the science, math, engineering, and technology aspects of our transportation system through 

hands-on projects that can be turned into project-based learning for their classrooms. Eleven high school, middle school and elementary 

math and science teachers from Lubbock and the surrounding area participated in these inaugural workshops. Teachers traveled from 

Olton, Texas, one hour north of Lubbock, to as far away as Presidio, Texas – in the Rio Grande, located on the Texas/Mexico border – about 

six hours south of Lubbock.  The subjects taught by the attending teachers include elementary, middle school, and high school math 

and science plus Pre-calculus, Geometry, Algebra 1, Algebra 2, Physics, IPC, Dual Credit Algebra, Trigonometry, SAT Prep, Social Studies, 

Robotics, and Math Models. 

 

Held July 12 and 19 at the Texas Tech University campus in Lubbock, this 12-hour workshop featured three hands-on projects using real-

world examples within the transportation realm. A short description of each project is given below:

Highways: Design, Safety and the Future

This project focused on some of the important decisions made by a transportation engineer, 

including geometric design of highway, traffic safety considerations such as posting of speed 

limits, and decisions behind location and content of warning signs. The project also included 

a look at the future of transportation, introducing a new generation of students to the career 

possibilities within the transportation field.

Mechanically Stabilized Earth Walls

This project addressed the design of transportation infrastructure, specifically earth-retaining 

systems known as Mechanically Stabilized Earth (or simply MSE) walls (Figure 1). These walls are 

one of the ways transportation engineers meet the ever-increasing demand for greater capacity in 

our transportation systems, while improving transportation efficiency when the available right-of-

way is limited. Using a small-scale test box, gravel backfill, and steel strips used as part of standard 

MSE wall construction, participants conducted an experiment to understand the role of friction 

resistance, length of strip and strip placement needed to construct MSE retaining walls. A second 

project in this area focused on determining the rate of corrosion of steel reinforcements used in 

MSE walls, which designers must consider to meet the intended design life of 75 to 100 years for 

such structures.

Kim Harris 
Editor, Texas Tech Center for Multidisciplinary 
Research in Transportation

Figure 1. MSE walls considered in Texas 
Tech Teacher’s Workshop.
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Construction Materials

A look at the American roadway system gives an indication of the massive quantities of materials 

needed to maintain our transportation system. The third project focused on how engineers 

select one material over another and what happens to that material when the road needs to be 

rebuilt (Figure 2). Because of the huge sums of money needed to build/rebuild our roads, bridges 

and airports, it is necessary to design these facilities to last several decades. At a time when a new 

generation of such facilities is needed, engineers are developing new materials and new ways 

to build them. They consider strength and durability of materials, as well as the impact they will 

have on the environment around us. This workshop included real-life projects for math, physics, 

chemistry, technology and ecology. 

Teachers participating in the workshop benefitted in the following ways:

 • A deeper understanding of how transportation infrastructure is designed and built; 

 • A sneak-peek at the future of transportation infrastructure landscape; 

 • Instructional content on: 

 o Highway geometric design, driver behavior, traffic safety, and future surface transportation; 

 o Basic MSE wall design based on frictional resistance mobilized between steel soil reinforcement and soil backfill; 

 o Estimation of service life of wall based on rate of corrosion of steel reinforcement; and 

 o Types of materials, their properties and impacts. 

 • Project-based learning exercises related to: 

 o Sight distance, space between successive vehicles, horizontal and vertical curves, traffic safety, and future surface transportation; 

 o Factors governing frictional resistance between steel soil reinforcement and soil backfill; 

 o Impact of galvanization and intrusion of de-icing salts on rate of corrosion of steel; and 

 o Materials in transportation infrastructure for math, physics, chemistry, technology and ecology. 

These hands-on projects were differentiated for the teachers’ individual classrooms. In addition, the workshop provided teachers 1.2 

Continuing Education Units from Texas Tech, 12 hours of Texas State Board for Educator Certification, Continuing Professional Education 

credit and six hours of Gifted and Talented Education content credit.

The workshops were taught by Greg Burnham, who has integrated 

engineering projects into science classes in rural and urban schools 

in Texas for 13 years (Figure 3). He teaches physics and AP Physics, 

coaches UIL Math and Science and sponsors the EHS BEST Robotics 

Team and FRC Team 4570 at Estacado High School in Lubbock. 

Over the past 10 years, Burnham has spent his summer months 

working for TTU’s T-STEM Center, housed in the Edward E. Whitacre 

Jr. College of Engineering, and TTU IDEAL, conducting science and 

engineering camps and teacher training, including Run on the Wind, 

a collaboration between IDEAL and the Wind Science Engineering 

group from the Department of Civil and Environmental Engineering at 

TTU. Burnham graduated from Texas Tech University with a bachelor of 

science in multidisciplinary science and a minor in education in 2001. 

Figure 2. Construction materials example.

Figure 3. Workshop in session.
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Langston University Hosts Transportation Academy

Langston University hosted its second Transportation Academy (called the academy in this article) from June 1 to June 12, 2014, with 

support from the Southern Plains Transportation Center and the gracious contributions of the host venues. The academy addressed the 

need for a diverse workforce in the 21st century and created an awareness of the career choices and opportunities in the transportation 

industry for high school students. Specifically, the academy had three objectives: (1) To create awareness and stimulate interest in 

secondary school students to take maximum advantage of the career opportunities in the transportation industry; (2) To attract a broad 

and diverse selection of bright minds, and acquaint and stimulate them with various aspects of the transportation industry; and (3) To 

increase the number of students who choose careers in the transportation industry.

This year, 13 female and seven male students were recruited from 12 different high schools: Booker T. Washington, Bristow, Capitol Hill, 

Coyle, Edmond Santa Fe, Haworth, Idabel, Midway, Millwood Academy, Sapulpa, Tulsa School of Arts and Sciences, and Union; and from 

eight cities: Boynton, Edmond, Idabel, Langston, Oklahoma City, Sapulpa, Slick and Tulsa. The students spent their time learning about land, 

air, water, and space transportation (Figures 1 and 2). Special emphasis was placed on intermodalism, or the interface of these modes of 

transportation. 

For air transportation, the students traveled to the Oklahoma City Metro Aviation Career Center, where they learned about the history of 

aviation as well as courses needed to become a career aviation technician. Students enjoyed a hands-on experiential learning by drilling 

rivets in the material used in planes.  The student participated in hands-on learning at Science Museum Oklahoma, where they explored 

basic electronics, airplane wing lift and astronomy. 

Exploration of water transportation careers included visits to the Port of Catoosa and Newt Graham 

Lock and Dam 18. The port is a multi-modal bulk shipping complex and industrial park. At the 

Maritime Education Center, education coordinator Susan McWatters gave a brief overview and 

directed the participants to a self-directed tour of video presentations about the history, economic, 

and environmental impact of the port. It was mentioned that each day the port is closed, Oklahoma 

loses $2 million. The students saw fertilizer being off-loaded from barges. Participants also visited the 

Newt Graham Lock and Dam 18. At this site, participants learned about the McClellan-Kerr Arkansas River 

Navigation System that links the Mississippi River to the Port of Catoosa. At the Lock and Dam, students 

saw demonstrations of how the locks are used to lower or raise the water levels in order to make the 

barges move smoothly. 

Students learned about land transportation by visiting the Oklahoma Department of Transportation.  

J. R. Cannedy, performance and development transportation manager in the Roadway Design Division, 

was the tour guide. At ODOT, participants learned about the planning process in road and bridge 

construction. Divided into small groups, participants visited several departments, including Bridge, 

Survey, Right-of-Way, Traffic, Roadway, and Materials and Research. They learned how science is 

important in making sure that roads are safe and last for their intended lives, and that there are many 

aspects to road construction.

Chongo Mundande 
Associate Professor 
Langston University

Figure 1. Computer instructor, 
William “Bill” Gaffney, helps Malik 
Gates in his initial design of an app.

Figure 2. Chaston Pegues and Perrier 
Flannigan work together in designing 
a bridge they will construct using 
popsicle sticks.
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Russell Canant, Federal Railroad Administration’s safety hazardous materials 

inspector, gave a presentation on careers in the railway industry and various 

companies that operate in Oklahoma. He emphasized that the rail roads 

are privately owned and operated, but they play an important role in 

transporting people and goods in Oklahoma and other states in Region 6. 

At the University of Oklahoma, participants had a chance to meet with 

Christopher Ramseyer, a civil engineer and professor who designed the 

scissortail bridge on the new I-40 Interstate in Oklahoma City. Touring the 

Fears Structural Engineering Laboratory, Ramseyer showed the students the 

various tests they perform on concrete and other materials that are used in 

road and bridge construction.

While in Norman, participants met the staff of the Southern Plains Transportation Center. Musharaf Zaman, SPTC director, reminded the 

students that the center has faith in them doing well in school so they can join the transportation work-force. He mentioned that the 

work-force is rapidly aging and is in need of new and younger personnel. He also told them that the SPTC has a special focus on the 

impact of weather extremes on transportation. Arnulf Hagen, SPTC technical director, welcomed the students and told them to take 

advantage of the opportunity to seriously consider careers in transportation, as the academy intended. 

Promoting fast, smooth, and safe transportation is one of the underlying themes of the Langston University Transportation Academy. 

Participants managed to get instruction from the Midwest City Police Department. Safety officers taught students why drinking or being 

under the influence of drugs is not a good idea for drivers and others. They demonstrated the various tests they administer to people they 

suspect of being under the influence before they allowed all of the participants a chance to simulate driving while sober and under the 

influence.  

Participants had another chance of learning about safe driving during a six-hour defensive driving workshop facilitated by Ralph Hooks, 

president of First Gait Enterprise. This workshop showed some real examples of families impacted by the loss of children, family members 

and friends as a result of accidents that could have been prevented. Participants learned how to recognize road hazards, how to scope 

the environment and how to be proactive in avoiding unnecessary deaths, especially those of young people. Four student participants 

who were at least 16 years of age earned a certificate that they could show their auto insurance agents to see if their premiums could be 

reduced.

At Langston University, the students met with President Kent Smith Jr., who encouraged them to follow their passion (See Figure 3). He 

told them not to follow the crowd, but to focus on accomplishing their dreams. “Don’t waste time listening to someone who will not help 

you to accomplish your goals,” Smith told the students, as he showed them his pilot license.

Apart from field trips, participants also attended classes in science, communications, computers, math, defensive driving, team-building, 

and safety. They also had a sports and recreation program at the end of very busy days. 

Students kept journals of what they learned each day. Toward the end of the program, students were asked to write an essay on what they 

expected to learn, what they actually learned, and what they thought they would do in the future as a result of being part of the academy. 

Reflections included: 

“[I have] become more serious about my education because I know there are more opportunities than I was focusing on.”

 “I will continue on this path for my career, and go to college to further my education. This academy has taught me so much, and showed 

me how my education is important to me. I know I will use transportation in my future job.”

“I have learned a lot during this camp, I will use my leadership and communication skills to meet new people…I will use everything I have 

learned at this camp about transportation to inform the people back home and to seriously think about what I want to be.”

SPTC Associate Director, Sharon Lewis and Academy Director, D. Chongo Mundende found the academy students to be engaged. They 

asked excellent questions to all the presenters. Both Lewis and Mundende extend their gratitude to the Southern Plains Transportation 

Center for providing the necessary funds to host the academy. 

Figure 3. Participants pose for a photograph with Langston 
University’s president, Kent Smith Jr. (front center).



BP Summer Camp Exposes High School Students  
to Transportation Safety

 

In cooperation with the University of Oklahoma College of Engineering, British Petroleum has for several years sponsored a two-week-

long summer camp for high school students from Oklahoma and neighboring states. The camp is divided into two parts: one for 

freshman-to senior-level boys, titled “BP Engineering Academy,” and the other for freshman-to senior-level girls, called “DEVAS: Discovering 

Engineering Via Adventure in Science.”  This year, the SPTC developed an educational module to introduce transportation safety to 

the BP Summer Camp participants. The sessions were held June 11-12, 2014.  Thirty boys and 30 girls participated in this educational 

module. The attendees were selected from a group with an interest in science, technology, engineering and math. The main objective 

of the Transportation Safety Module was to provide students with information on, and hands-on experience in, transportation safety 

through fun and experiential learning, in a supportive environment. It is expected that this experiential learning will help students gain an 

understanding of roadway safety and design.  To this end, four hands-on activities were introduced: Activity #1:  Measurement of individual 

reaction time; Activity #2:  Measurement of coefficient of friction; Activity #3:  Measurement of braking distance; and Activity #4: Effect of 

radius of curvature on maximum speed.

Activity #1 -- Measurement of Individual Thinking Time and Distance: Thinking time and thinking distance 

for individual students were measured using the “Ruler Drop Test.” Participants were divided into groups, 

each group having two students (Figure 1). One student (assistant) held a ruler vertically from one end, 

while the other student (examinee) outstretched his/her index finger and thumb at the zero level of the 

ruler. The assistant then released the ruler suddenly, while the examinee tried to catch the ruler as soon 

as possible, after it has been released. The distance between the bottom of the ruler and the top of the 

examinee’s thumb was recorded, and used to determine the “thinking time.” The test was repeated several 

times, and the average value was used. The thinking time (t) was used to calculate thinking distance (dt), 

as a function of vehicle speed (vo), d_t=v_0 t.

Activity #2 -- Measurement of Coefficient of Friction: Coefficient of friction between tires of a model 

car with vinyl flooring (used as simulated pavement surface) was measured (Figure 2). Specifically, the force required to slide the model 

car on the vinyl flooring, while the wheels were locked, was measured. Two brass wires were used to lock the tires of model car and two 

students pulled the car on the surface using spring scales, to measure the friction force (Ff ). The average friction force was used by each 

team to calculate the coefficient of friction (μ), =F_f/F_N  , where FN = weight of the car. In order to demonstrate the effect of speed on 

the braking distance, each team calculated the distance traveled by the model car after the brake is applied until stopping (db). Different 

vehicle speeds, namely 25, 40, 60, 70, and 85 MPH, were used in these calculations, d_b=(v_0^2)/2μg .

Activity #3 -- Measurement of Braking Distance:

The braking distance of the model car on the vinyl floor (simulated pavement) was measured by each group. For this purpose, the vinyl 

floor was marked and a member of the team was asked to run the model car with the maximum speed for a given distance and push 

the brake on the marked line, until the car stopped (Figure 3). The distance between the marked lines with the point where the car has 

stopped was measured by the other team member.  The experiment was repeated several times, and the average braking distance was

Rouzbeh Ghabchi 
Research Fellow 
The University of Oklahoma 

Colleen Willhelm 
SPTC Financial Associate and 
Outreach Coordinator
The University of Oklahoma 

Figure 1. Conducting ruler drop 
test by students.

SPTC OUTREACH
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calculated. The average braking distance (d) was then used to determine the initial velocity (vo) of the 

car at the time when the brake was applied, v_0=√2dμg. This activity demonstrated the importance of 

maintaining safe distance between vehicles, particularly when travelling at high speed.

Activity #4 -- Demonstration of Vehicle Stability on a Horizontal Curve:  Effect of the radius of curvature and 

vehicle speed on its stability was demonstrated in this activity by running the model car on the vinyl floor. 

For this purpose, the vinyl floor was marked with concentric circles of 1-, 2-, 3-, 4-, 5- and 6-foot radii. Then 

participants were asked to control the car while maintaining its path on a given circle. The maximum speed, 

without losing stability of the car, was recorded. The participants controlling the car were able to see that 

the model car could be driven at a higher speed while driving on the outer circle (larger radius). A lower 

maximum speed had to be used for the inner circles.

We believe that the hands-on experience in transportation safety gained by high school students through the BP Summer Camp will 

encourage them to think about studying transportation in college and consider pursuing a career in this field.

Figure 2. Measurement of 
braking distance.

Wang Elected to Board of Governors  
 

Transportation and Development Institute

Kelvin Wang, professor of civil and environmental engineering and Gorman Gilbert, Bert Cooper and W&W 

Steel Chair at Oklahoma State University, has been elected to the Board of Governors for the Transportation 

and Development Institute of the American Society of Civil Engineers. His four-year term will begin Oct. 1,  

1, 2014.  The T&DI has more than 16,000 members and a mission of promoting the welfare and status of 

transportation and development professionals, advancing state-of-the-art and state-of-the-practice in 

planning, design, construction, operations, maintenance and research in support of sustainable transportation and development. In the 

third year of his appointment, Wang will be T&DI’s president and the senior T&DI delegate to ASCE TRBG, and in the fourth year he will serve 

as past president and chair of the awards and membership committees.

Wang has served T&DI and ASCE in many capacities, including organizing more than 10 international conferences and leading five technical 

committees as a T&DI council chair. He was awarded the prestigious Frank M. Masters Transportation Engineering Award in 2011, as a result 

of his scholarship and discovery accomplishments. His research work in recent years includes 3D laser imaging for pavement survey and 

database support for the next-generation of pavement design and analysis. 

Professor Kelvin C. Wang

sptc recognition

BP Summer Camp (Cont’d.)

SPTC OUTREACH
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UTEP ExciTES Future Engineers 

By Marlene Terrazas

The Excellence in Technology program at the University of Texas at El Paso hosts several sessions 

during June and July  for students who want to apply their knowledge to solve math-and 

science-related problems. The program, co-hosted by SPTC, introduces students in the El Paso 

area to the fields of engineering, including mechanical, industrial and civil. 

The program modules are designed to introduce students to an analytical way of thinking to 

solve real-world engineering problems. This program, hosted by the College of Engineering, is 

designed to challenge the students in new and different ways. The program offers different levels 

of difficulty according to the students’ age. The introduction of computer science modules is a 

new feature that was presented to middle school students this summer. 

Third-through fifth-graders had the opportunity to attend four interactive robotics sessions 

offered by the College of Engineering. Also, for high school girls interested in becoming 

engineers, the ExciTES program offered a new free session called Camp Win July 14-17 and 21-24.

The ExciTES program conducted many activities focused on engineering fields. In one of the activities, students were introduced to 

materials engineering by baking cookies out of asphalt. Participating students were provided 

with different sizes of granola as a representation of mixtures. Then the students were given 

background on the appropriate temperature required to bake the cookies so they do not crack; 

to represent the binder, a mixture of chocolate, sugar and milk was provided. The students also 

were provided sheets of aluminum foil for placing the cookies. Finally, pressure was applied to 

flatten them out. The hardened cookies served as a representation of the top layer of a roadway 

pavement.

Civil engineering was introduced to the participants through a hands-on activity involving 

building a bridge from popsicle sticks. Specifically, the participating students had to design a 

bridge that can withstand a certain amount of load/weight, while maintaining durability and being aesthetically pleasing. Students worked 

in teams to accomplish their objectives. Specifications were given to each team in terms of dimensions and load capacity.  The participating 

students were able to test their design by applying loads and presenting their results. 

Another activity that proved to be fun and educational was the construction of cardboard canoes, in which the participants got the 

opportunity to learn about buoyancy in a fun way. Students also participated in understanding buoyancy through testing floating and 

sinking of boats constructed from cardboard, tape and  clay. 

When asked about the program, the students say they prefer participating in the ExciTES program over staying at home watching television. 

The program allowed students to engage their brain while having a fun and interesting experience. Also, these activities are likely to 

stimulate interest in transportation engineering as a career.  

Students craft a cardboard canoe and test 
how long it will float.

Students participate in a design project to 
build a bridge constructed from Popsicle 
sticks. 
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2014 Transportation Regional Internship Program 
(TRIP)

Seth Barkheimer
Civil Engineering Major 

Oklahoma State University 

Seth Barkheimer worked as an intern for Olsson Associates in Oklahoma 
City under the supervision of the company’s senior engineer in the 
roadway design and site development group. Barkheimer’s primary 
assignment was to assist in the design of a new roadway, Market Road in 
Seminole County, as well as in the design of a new roadway in Ellis County. 
Both projects are funded by the Oklahoma Department of Transportation.

Grant Rilling 
Civil Engineering Major 

 The University of Oklahoma 

A National Merit Scholar, Grant Rilling is heavily involved in the ASCE 
Concrete Canoe competition, where OU placed second in the regional 
competition this year. As an intern, he participated in transportation 
and roadway design, including CAD work. Rilling’s primary project was 
designing a  4.7-mile section of a roadway in Ellis County for the Oklahoma 
Department of Transportation.  

Olsson Associates, Oklahoma City

Charlotte Adcock 
Geographic Information Systems Major 

The University of Oklahoma 

Charlotte Adcock served as an intern with the Indian Nations Council on 
Governments in Tulsa, Oklahoma. As an intern, she assisted INCOG this 
summer in the analysis and development of a Bicycle/Pedestrian Master 
Plan for the Tulsa metropolitan area. Adcock analyzed 250 miles of arterial 
and collector network roads for inclusion in the bicycle and pedestrian 
network. She also was involved in fieldwork to determine ideal locations for 
bicycle lanes and on-street bikeways. 

Jessica Scott 
Geography Major 

Interdisciplinary Perspectives on the Environment Minor 

The University of Oklahoma 

Jessica Scott served as an intern with the Association of Central Oklahoma 
Governments in Oklahoma City. She assisted  ACOG this summer with 
its 2040 Transportation Plans for the Oklahoma City Area Regional 
Transportation Study. Her work involved a great deal of data collection and 
analysis, where her GIS skills proved extremely valuable. 

Center for Local Government Technology, Stillwater, Oklahoma

Internships Serve Vital Role 
in Transportation Workforce 
Development 
 
As a Regional University Transportation 
Center (UTC), the Southern Plains 
Transportation Center is committed 
to strengthening the UTC program’s 
legacy of invaluable contributions 
to transportation education and 
workforce development. We do so by 
executing a comprehensive strategy 
keyed to the complimentary life-long 
learning themes of higher education, 
professional development, encouraging 
new ideas and new entrants to the 
profession, as well as K-12 outreach. 
This cradle-to-grave approach is 
particularly relevant in Region 6. The 
region’s underrepresented groups – 
Hispanic, African-American, Native 
American and women – are best 
served by early intervention, targeted 
higher education, and continuing 
education. An important element of 
SPTC’s workforce development effort is 
the Transportation Regional Internship 
Program (TRIP).

The 2014 TRIP Summer Internship 
program focused on summer 
internships for students seeking 
to gain valuable professional 
experience through working for 
a transportation company or a 
government organization/agency such 
as a department of transportation. The 
projects were selected based on the 
student’s interest, the company/agency 
needs, and the SPTC goals. Since State 
of Good Repair and climate-adaptive 
freight and transportation infrastructure 
are SPTC’s focus, a diverse set of 
topics were covered by this regional 
internship program, including design, 
construction, testing (laboratory/field), 
management, compliance, safety, and 
training.

SPTC WORKFORCE DEVELOPMENT
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Participating Industry Sponsors 

 o AMEC Environment & 
Infrastructure, Inc.  

 o Arkansas State Highway and 
Transportation Department 

 o Association of Central Oklahoma 
Governments 

 o Balfour Beatty Construction 

 o Burgess Engineering and Testing, 
Inc. 

 o C&M Associates, Inc. 

 o City of Farmers Branch 

 o EST 

 o Halff Associates 

 o HNTB Corporation 

 o Indian Nations Council on 
Governments 

 o KSA Engineers, Inc.  

 o LEC Engineering, Inc. 

 o Ne-TEX Construction, LLC. 

 o Olsson Associates 

 o Federal Highway Administration, 
Turner-Fairbank Highway 
Research Center 

 o Silver Star Construction Co., Inc. 

 o T. Baker Smith 

 o Quantum Engineering 
Consultants, Inc.  

 o U.S. Department of 
Transportation

Yun Zhao 
Ph.D. Geography Major 

Oklahoma State University

As part of his internship, Yun Zhao assisted the Oklahoma Circuit 
Engineering District Board in Oklahoma City with its County Improvements 
for Roads and Bridges and Emergency and Transportation Revolving 
programs. The Association of County Commissioners intends to implement 
these programs. With the CIRB project, Zhao placed county projects on top 

of Google Earth so that legislators and others can see all the projects on a map and know where 
state funding has been expended. The ETR projects involved the use of Google fusion tables to 
create map layers on Google Earth to show project locations and before/after images. 

Alex Newell 
Civil Engineering Major 

The University of Oklahoma 

Alex Newell’s primary duties involved compiling appendices for 
reports, calculating moisture content and Atterberg Limits, classifying 
soils based on their blow counts and visual descriptions, creating an 
aerial map of the project location with accurately marked and labeled 
boreholes, and putting together a table with the moisture contents 

and depth for drilling and other geotechnical purposes. Newell also participated in the 
oversight of drilled piers and slump tests for concrete. Given this exciting opportunity, Newell 
has been able to combine his classroom knowledge with actual work experience.

Burgess Engineering and Testing, Inc., Moore, Oklahoma

Conner Threet 
Civil Engineering Major 

University of Arkansas

Conner Threet served as an engineering student intern for the 
Arkansas State Highway and Transportation Department, working in 
the Resident Engineer Office in North Little Rock. During this summer, 
he worked alongside field engineers and inspectors, assisting with 
the inspection of projects such as asphalt overlays and placement 

of shoulder gravel and measuring various pay items such as seeding areas and pipe culvert 
lengths. He also was involved in sampling and testing of materials and surveying operations. 

Arkansas State Highway and Transportation Department, Little Rock

Emily Harrison 
Civil Engineering Major 

University of Arkansas 

Emily Harrison served as an intern for the Arkansas State Highway 
and Transportation Department, working on the Traffic Information 
Systems section of the System Information and Research Division. 
Her work consisted of a comparative analysis of various vehicle 
classification systems with a focus on truck classification. This included 

reviewing classification data taken by traditional means (road tubes) and comparing them 
with the video capture. Variables associated with video capture and automatic detection 
include traffic volume, view angle, number of lanes and traffic speed. She analyzed data from 
four different sites as part of her intersnhip. 

Center for Local Government Technology (Cont’d.)
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2014 Transportation Regional Internship Program (TRIP) cont’d.

Luke Freedle 
Civil Engineering Major 

University of Arkansas

Luke Freedle served as an engineering student 
intern for the Arkansas State Highway and 
Transportation Department, working in the 
Research Section of the System Information 
and Research Division. He was part of a field 

crew conducting an asset inventory of a 30-mile section of highway 
in rural Arkansas. The crew collected GPS data points for guardrail, 
signs, bridges and box culverts. In addition to accurately locating 
these assets, he assessed the condition of these assets. Freedle 
learned to operate a Trimble Geo 7X mapping grade handheld GPS 
unit, a sign retroreflectometer and a striping ret-roreflectometer in 
accordance with ASTM standards.

Sam Davies 
Civil Engineering Major 

University of Arkansas

Sam Davies served as an engineering student 
intern for the Arkansas State Highway and 
Transportation Department, working in 
the Resident Engineer Office in Little Rock. 
Davies worked alongside field engineers and 

inspectors assisting with the inspection of projects such as overlays, 
documentation and data entry volumetric hauling (ACHM and Base 
Course), measuring for various pay items such as seeding areas and 
pipe culvert lengths, and surveying operations.

Arezoo Memarian 
Civil Engineering Ph.D. Candidate  

The University of Texas at Arlington

As a summer intern, Arezoo Memarian worked 
in the area of traffic and revenue forecasting. 
She was responsible for creating a travel 
demand model, performing preliminary 
socioeconomic evaluation and analyzing 

historical traffic data under the guidance of a supervisor. In addition, 
She was involved in an investment grade study that included model 
calibration and model validation. Moreover, she gained experience 
with the use of analytical and modeling software such as Cube, 
TransCAD, and GIS.

Maryam Zabihi 
Civil Engineering Ph.D. Candidate 

The University of Texas at Arlington

Maryam Zabihi worked on a transportation 
analysis and traffic study this summer. She was 
responsible for performing socioeconomic and 
environmental justice evaluation and analyzing 
historical traffic data under the guidance of her 

supervisor. She also gained experience with analytical and modeling 
software, including TransCAD and GIS.

C&M Associates, Dallas

Mehrnaz Mehraein 
Master of Civil Engineering Major 

The University of Texas at Arlington

As part of her internship, Mehrnaz Mehraein 
worked for the City of Farmers Branch in Texas. 
Her primary duty was to provide support to 
the Planning Department and the Information 
Services Department. She assisted staff in 

collecting and preparing data related to planning projects, utilized 
Geographic Information Systems to update zoning and land use 
maps; managed and updated the GIS geodatabases and explored 
additional software and mapping opportunities to increase the 
efficiency and communication for the Planning Department.

City of Farmers Branch, Farmers Branch, Texas

John Travis Overturf 
Civil Engineering Major 

The University of Texas at Arlington

While serving as an intern for Halff Associates, 
Inc., John Travis Overturf had the opportunity 
to work with the Water Resource group, 
conducting storm drain studies for various 
municipalities. He gained valuable work 

experience in using several programs, including Storm CAD, GIS, 
HEC-RAS, HEC-HMS, and Microstation. He also participated in major 
projects with the City of Grand Prairie, LOMR in Texarkana, and 
detailed studies for Plum Creek in Hays and Caldwell counties. He is 
a member of the National Honor Society, National Technical Honor 
Society and a member of PALS, FCA and student council.

Halff Associates, Fort Worth, Texas

Arkansas State Highway and Transportation Department, Little Rock
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Zachary Burks 
Civil Engineering Major 

Louisiana Tech University 

Zachary Burk’s specific interests are in the 
area of general construction and planning. 
As part of his summer internship, he worked 
on road maintenance projects with Ne-
TEX Construction, LLC. In this and previous 

internships, he gained experience in roadway construction, especially 
seal coat. He also has practical experience since he has laid hot-mix 
asphalt, poured concrete and milled existing pavements. 

Kailey Dupre 
Civil Engineering Major 

Louisiana Tech University

Kailey Dupre served as an engineering intern 
at T. Baker Smith in Houma, Louisiana -- a civil 
engineering firm that works on a variety of civil 
engineering projects throughout Louisiana and 
some parts of Texas. Dupre helped design the 

pavement thickness for a parking lot at a car dealership in Houma that 
is going to be renovated. Another project with which she assisted is 
the design of a proposed intersection on a road that is about to begin 
construction. As a part of her internship, she learned to draw road 
plans using AutoCAD Civil CD 2014.

Ne-Tex Construction, LLC.

Bernice Salaices 
Civil Engineering Major 

The University of Texas at El Paso  

Bernice Salaices worked for Balfour Beatty 
Construction as a project manager and senior 
project engineer. She was involved with the 
planning and daily execution of construction 
projects. She also was responsible for 

maintaining certain aspects of the project schedule as assigned 
by the project manager by managing the approval process of 
submittals, by coordinating the timely delivery of materials, and by 
maintaining schedules. Further, she assisted in the development 
of the site utilization plan and assisted the project manager/
superintendent in the review and coordination of the Loss Prevention 
and Quality Control Program.  Tasks included developing submittal 
logs, participating in subcontractor project orientation meetings, 
communicating and coordinating submittals, and coordinating 
drawings with subcontractors and the superintendent.

Jose A. Rodriguez 
Civil Engineering Major 

The University of Texas at El Paso

Jose A. Rodriguez performed geotechnical 
work on various types of fields in El Paso, 
including Horizon, Canutillo, Rio Valley, Clint, 
and the San Elizario area. He learned how to 
perform tests using a Nuclear Density Gauge 

to calculate densities and water contents in different types of fields. 
He observed how construction companies treat materials with water, 
as well as how they perform compaction on large fields to achieve 
the required results to be able to continue with the project. He also 
had the opportunity to accompany a drill team to perform drilling at 
different sites. He learned the types of permissions required to be able 
to perform drilling in some cities/counties. 

Balfour Beatty Construction

Troy Svede 
Civil Engineering Major 

The University of Texas at El Paso

Troy Svede served as a summer intern 
for HNTB Corp. -- a multifaceted firm that 
offers career paths in planning, highways, 
and bridges. He was involved with the 
environmental area for projects related to I-10 

Collector-Distributor Lanes and the Loop 375 Border Highway East 
Study. He also assisted with planning public meetings and worked 
with the schematics of the projects.

LEC Engineering Inc.

HNTB Corp. Quantum Engineering Consultants, Inc. 

Estefany Ramos 
Master’s of Civil Engineering Major 

The University of Texas at El Paso

Estefany Ramos interned with Quantum 
Engineering Consultants Inc. This internship 
provided her the opportunity to transition 
from the classroom to real-world scenarios 
working beside professional engineers. She 

attended consultation meetings, preconstruction meetings, and 
meetings to solve problems that arise during the construction phase. 
Her practical experience involved doing calculations, performing 
research, and CAD work.  
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2014 Transportation Regional Internship Program (TRIP) cont’d.

Jessica Miramontes 
B.S. Civil Engineering, 2014 

The University of Texas at El Paso

Jessica Miramontes served as an undergraduate 
research assistant at the Transportation Lab 
at UTEP, where she had the opportunity to 
develop various research projects for the El Paso 
Metropolitan Planning Organization and the 

U.S. Department of Transportation. She was the recipient of 2014 UTEP 
NSF/S-STEM Graduate Bridge Program scholarship. Miramontes held 
an internship position in the Federal Highway Administration/ Turner-
Fairbank Highway Research Center’s Summer Transportation Internship 
Program for Diverse Groups. She conducted research to understand 
what innovations are available in their simulations in order to have an 
idea what will be the next-generation simulation to study driver behavior 
for increased roadway safety. 

Jacob Wilkins 
Mechanical Engineering Major 

The University of New Mexico, Albuquerque

Jacob Wilkins interned in the materials testing 
laboratory at AMEC’s Albuquerque office, 
performing a variety of laboratory tests used 
in infrastructure construction such as roads 
and bridges. He occasionally assisted with mix 

designs, or other tests, including ASR or concrete permeability and 
ignition oven calibrations.

Brenna Cecil 
Civil Engineering Major 

Valparaiso University, Indiana

Brenna Cecil graduated from Albuquerque 
Academy, Albuquerque, New Mexico, in 2014 
and is attending Valparaiso University. Cecil 
will be studying civil engineering as a major 
and creative writing as a minor. She interned in 

the Albuquerque laboratory for AMEC, conducting tests on soils and 
aggregates. She performed various tests such as aggregate durability and 
sieve analysis.

Oziel Gonzalez 
Civil Engineering Major 

Texas Tech University

Oziel Gonzalez interned with KSA Engineers 
in McKinney, Texas. The company specializes 
in providing a broad range of consulting, 
management, engineering, architecture, 
planning, surveying, and construction services. 

He worked with the Airport Division on projects related to design, 
planning and construction. He is expected to graduate in May of 2015. 

University of New Mexico, Albuquerque (Lab)

Shahidul Amin Faisal 
Civil Engineering Major 

The University of New Mexico, Albuquerque 

Shahidul Faisal interned in the UNM’s 
pavement laboratory in Civil Engineering, 
where his work included preparation and 
conditioning of asphalt beam and cylindrical 
samples. He also conducted laboratory testing 

such as the AASHTO T 283, AASHTO T 166, moisture-induced damage 
conditioning, compaction of soil samples and binder testing. He also 
extracted binder from asphalt mixes and conducted Bending Beam 
Rheometer tests.

Federal Highway Administration-Turner-Fairbank 
Highway Research Center

KSA Engineers, McKinney, Texas

AMEC Environment & Infrastructure, Inc. 

Shahana Maji 
High School Senior 

Cueva High School, Albuquerque, New Mexico

Shahana Maji interned at the University of New 
Mexico. Working with a team, she was involved 
with Weigh in Motion Stations. Sensors were placed 
within the pavement layers of highways to collect 
data concerning the number and types of trucks 

that pass over during a given time period, the type of axle(s) on the trucks, 
and the load range of each axle. Data was collected throughout the year 
2013 on two major Albuquerque interstates, I-25 and I-40. A computer 
program based on Microsoft Excel 2010 and the macro Visual Basic was 
used to both interpret the collected data and correct any data errors. 
Eradicating the erroneous data enables proper and accurate analysis of the 
project.
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Chris Compton 
Massachusetts Institute of Technology

Chris Compton, a recent graduate of the 
Oklahoma School of Science and Mathematics 
who is attending the Massachusetts Institute 
of Technology this fall as a freshman, interned 
at Silver Star Construction, Co. in Moore, 
Oklahoma. He was involved in laboratory 

testing pertaining to performance grading of asphalt binders 
recovered from reclaimed asphalt pavement. The purpose of his work 
was to evaluate any changes in the performance grade of a neat or 
virgin binder due to addition of recovered binder from RAP in various 
amounts. Compton’s efforts are expected to enhance increased use 
of recycled materials in roadway paving. 

Kenneth Teel 
Chemical Engineering Major 
The University of Oklahoma

Kenneth Teel, a recent graduate of the 
Oklahoma School of Science and Mathematics 
and currently a freshman at the University 
of Oklahoma, interned under the direction 
of Lance Lobban, professor of the Chemical, 

Biological and Materials Engineering Lab. His work mostly involved 
pyroprobe sample preparation and researching literature values for the 
melting and boiling points of common torrefaction products. He also 
gathered data of acetic acid adsorption on silica, relevant to separation 
of torrefaction products for subsequent processing. Measurements 
of acetic acid concentration were made using a gas chromatograph 
with flame ionization detector. His internship experience is expected 
to encourage him to engage in transportation research, particularly in 
the area of biofuels.

Ofelia Olvera Cancio 
Civil Engineering 

The University of Oklahoma

As an intern at EST, Ofelia Olvera Cancio had the 
opportunity to work under the supervision of Paul 
Poynter in the bridge division. Her duties involved 
aiding in the bridge design and/or bridge 
rehabilitation process and the final submittal of 

plans for construction. She provided draft bridge plans and checked 
redlines for bridge sheets, bridge quantities, traffic control and boring 
logs among many more sheets in a complete set of plans. She benefited 
from learning the many phases involved in designing a bridge; from the 
beginning interview through construction. 

Chase Iddings 
Civil Engineering 

The University of Oklahoma

As an intern for the survey department at EST, 
Chase Iddings gained valuable field experience 
related to roadway and other construction 
projects. He learned how to set up and operate a 
wide variety of survey equipment and was taught 

survey methods work best in the given circumstances.  He was also 
exposed to how pre-construction topographical surveys are obtained 
and then input into CAD software, how construction grids are staked 
out, how to read construction stakes and how control point elevations 
are found. His experience in the survey department has broadened his 
understanding of the pre and post design processes.

The University of Oklahoma, Norman, Oklahoma

Kwanshae Flenory 
Mathematics Major 

Langston University

As a summer intern, Kwanshae Flenory worked 
with Professor Michael  Richman at the OU 
School of Meteorology on a project involving 
determination of sea surface temperature 
anomalies. She used data from 1958 to 2013.  

Each experiment she conducted was targeted toward determining how 
the SSTAs surrounding Australia affect anomalous heat and how it is 
associated with other climate drivers (e.g., El Niño) that have been related 
to the heat waves. Through Flenory’s internship, she has determined that 
there is a moderate relationship (linear correlation) between SSTA south 
of Melbourne in the same month as anomalously hot temperatures 
and another region of positive relationship in the eastern Indian Ocean 
a month before the onset of the anomalous heat.  She hopes to 
incorporate these relationships into predictive models.
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SPTC EVENT

Transportation-Climate Summit 

Gerald Miller 
The University of Oklahoma
SPTC Associate Director 
Rapp Presidential Professor 
Associate Director, School of Civil Engineering and Environmental Science 

On September 30, the inaugural Region 6 Transportation-Climate Summit was 

held at the beautiful National Weather Center at the University of Oklahoma 

in Norman. By all accounts, this first event was a big success, drawing 

people from various government, academic-and private-sector companies 

to listen to engaging lectures on weather, climate and their impacts on 

transportation. When the idea for this summit was conceived, a primary goal was to bring together transportation officials, planners, 

engineers, and researchers with climate and weather experts in hopes of educating one another, spurring new ideas for research and 

promoting collaborations. Mission accomplished! First, the summit itself represents an outstanding collaboration between the Southern 

Plains Transportation Center and the South Central Climate Science Center – and all before the doors to the summit even opened! Second, 

about 100 persons attended. Attendees included representatives from the Oklahoma Department of Transportation, Federal Highway 

Administration, several practicing engineers, the Oklahoma Climate Survey, the Oklahoma Center for the Advancement of Science and 

Technology, U.S. Geological Survey, several from the Chickasaw Nation, and numerous students and professors from various backgrounds, 

including math, meteorology, civil engineering, electrical engineering and landscape architecture. In addition, several students and 

professors traveled from partner institutions in Texas and Louisiana. Finally, numerous people commented on the exceptional speakers, 

beautiful venue and overall benefits of the summit. The words of one of our decorated invited speakers summed up the day concisely, “I 

thought the meeting was excellent.”

The morning started with some inspiring words of welcome from our extremely supportive University of Oklahoma leaders, including 

Kelvin Droegemeier, vice president for Research at OU; Thomas Landers, dean for the College of Engineering and David Parsons, director for 

the School of Meteorology. They were followed by Musharraf Zaman, director of the SPTC and Renee McPherson, director of Research for 

the SC-CSC, who gave a tantalizing overview of the activities and opportunities at their respective centers. The invited presentations that 

followed included outstanding lectures on: “Approaches to Asset Management and Adaptation to Climate Variability and Extreme Weather,” 

by Michael Meyer (senior advisor to Parsons Brinckerhoff ); “Regional Weather Variability and Weather Forecasting,” by Harold Brooks (NOAA 

National Severe Storm Laboratory);  “Climate Impacts (storm intensification, relative sea level rise) on Coastal Flooding and Implications for 

Civil Infrastructure,” by Kendra Dresback (University of Oklahoma); “Climate Variability and Long-Term Trends in the Southern Great Plains,” 

by Katharine Hayhoe (Texas Tech and SC-CSC) and “Big Data and Pavement Engineering in a Changing Climate,” by Kelvin Wang (Oklahoma 

State University and associate director SPTC). Finally, some closing comments and words of encouragement were made by McPherson and 

Zaman as attendees gathered for a final networking break and refreshments. Lectures were packaged between two ample networking/

refreshment breaks and lunch, which provided wonderful opportunities for discussion and incubating collaborations. Speaking from the 

perspective of an academic/researcher, I personally learned a tremendous amount about weather, climate and the challenges facing our 

transportation systems and was inspired by new ideas for research and collaboration with my new climate/weather friends. 

If you didn’t make it to the summit you can still enjoy lectures that were videotaped and enhanced for better viewing of the speaker’s 

slide shows. Building on the tremendous success of this first event we are eagerly looking forward to our next, where the fruits of newly 

established collaborations and results of our burgeoning research program will be revealed. Additional information can be found at http://

www.sptc.org.

The Summit took place at the National Weather Center on the 
Research Campus of the University of Oklahoma.
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New Mexico’s Paving and Transportation Conference 
Promotes SPTC Outreach  
Rafiqul Tarefder 
University of New Mexico 

SPTC Associate Director

The 2014 New Mexico Paving and Transportation Conference’s theme reflected the Southern Plains 

Transportation Center’s research focus of addressing critical transportation issues pertaining to 

extreme weather events.

The PTC has a long history. From 1962 to 1983, the conference focused on pavements only, in 

cooperation with the Asphalt Institute, the Portland Cement Association, and the New Mexico 

Highway Department. Since 1983, the conference has focused on paving and transportation issues. 

This conference now focuses on critical transportation issues facing New Mexico and the Southwest. 

The 51st PTC held in January 2014 was sponsored by the University of New Mexico’s Department of 

Civil Engineering and its Alliance for Transportation Research Institute.

The event was opened by SPTC Associate Director, Rafi Tarefder (Figure 1), with a presentation on 

the importance of understanding the damage and challenges of our transportation systems due to 

weather extremes.  His speech was followed by New Mexico Cabinet Secretary Tom Church’s state 

transportation update. The secretary then continued with his description of flood-related damage to transportation infrastructure in 

New Mexico. The keynote speaker, Amy Lucero, director of Technical Services, FHWA, highlighted weather-related transportation issues 

and MAP 21. It was noted that Moving Ahead for Progress in the 21st Century Act (MAP21) focuses on performance-based measure of 

transportation system. Additional presentations in the general session followed the same theme. 

One technical session was devoted to the SPTC’s theme, “Weather Extremes on 

Transportation Infrastructure.” It was presided over by SPTC Advisory Board member 

David Hadwiger. SPTC Associate Director, Gerald Miller from the University of Oklahoma, 

presented results from a field instrumentation study on temperature effects on pavement 

and bridge infrastructure. The University of Mexico’s Ph.D. researcher Rashadul Islam and 

Jeff Man of the New Mexico Department of Transportation presented extreme weather 

related damage versus traffic-induced damage monitored in an instrumented pavement 

section on interstate I-40 near Albuquerque, New Mexico.  The third presentation of this 

session was made by Mike Braze and focused on flood damage in Laguna Pueblo in New 

Mexico. Additional presentations in other sessions discussed weather-related topics as well. 

These included presentations on Climate Change Scenario Planning by Aaron Sussman 

from MRCOG and on warm mix asphalt and life cycle analysis. Most of the sessions 

contained a topic related to extreme weather transportation issues.

This conference was an important and successful event for SPTC as this conference 

attracts most of the major transportation contractors, consulting engineering firms, and 

other related transportation businesses and industries in New Mexico and Region 6. It 

has approximately 600 participants from throughout New Mexico and the Southwest. 

Participants consisted of transportation planners, engineers, administrators, and 

policymakers from both the public and private sectors. In recent years, as the country’s 

national laboratories have focused more on non-defense problems of national interest 

(including transportation), PTC has seen increased participation from Sandia and Los 

Alamos National Laboratories. As our nation begins to recover from the economic 

downturn, it is important for the PTC attendees to learn SPTC/regional perspective on the 

extreme weather-related transportation issues.

Figure 2a. Largest  transportation conference in 
the region.

Figure 1. Dr. Rafi Tarefder presents 
to attendees of the 2014 New 
Mexico Paving and Transportation 
Conference.

Figure 2b. Vendor display.
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The inaugural Climate Summit met on Sept. 30 at the 
National Weather Center on the research campus 
of the University of Oklahoma’s Norman campus.


