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opening remarks



Throughout KTC’s history our annual reports have focused on the previous calendar year. 
This report marks a change in that tradition. Moving forward, our annual reports will focus 
exclusively on the events, achievements, and budgetary information of the previous fiscal 
year. Because the Center’s rhythms are tied to the fiscal year calendar — which runs from 
July 1 to June 30 — shifting the time period covered by our annual reports will give our clients 
and partners a clearer picture of KTC’s research accomplishments over the previous year 
and how our research and technology transfer activities align with the Center’s budget. 
Because of this transition, some content in this document overlaps with material found in 
the calendar year 2021 annual report released earlier this year. 

During the first half of FY 2022, KTC’s program managers and leadership worked collectively 
to develop a strategic plan that will guide our activities over the next 10 years. After internal 
deliberations and some last-minute polishing, we finalized the plan during Q3. We are 
very proud of this document. It succinctly articulates who we are as a Center and what we 
hope to build in the coming years. Our mission is simple: Advance transportation through 
innovative research and education. By helping our clients, partners, and stakeholders 
respond to emerging challenges through high-quality research products and technology 
transfer, we are doing our part to help Kentucky and the U.S. develop safer, more efficient, 
and sustainable transportation systems. The strategic plan — which can be downloaded 
from our website — also discusses long-term goals and the strategies KTC will implement to 
achieve them. 
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Letter From The Director
The scope and magnitude of KTC’s research output during FY 2022 was unprecedented. 
Our researchers finalized and published 23 new reports, which can be downloaded from 
UKnowledge. In addition, researchers submitted approximately 15 more to the Kentucky 
Transportation Cabinet (KYTC) for review. While research publications play a critical role in 
equipping practitioners with new concepts and ideas, equally important are the training and 
events presented by KTC’s Technology Transfer (T2) program. Over 8,000 participants took 
part in T2’s 300+ workshops and courses, acquiring the knowledge, skills, and abilities they 
need to excel in the transportation industry and better serve the public. Throughout the year 
our experts remained on call to help KYTC diagnose the condition of pavements, structures, 
and other key assets, and provided rapid research assistance on topics ranging from design 
methods and contracting procedures to Kentucky’s readiness for electric vehicles. Our work 
on rapid infrastructure assessment and quick turnaround projects do not always culminate 
in a formal report but nonetheless help the Cabinet find answers to questions that must be 
addressed immediately. Across all activities, KTC brought in over $10 million in funding in 
FY 2022. With the effects of the Bipartisan Infrastructure Law beginning to take effect, we 
anticipate that FY 2023 will be even busier. KTC is prepared to help the Cabinet deliver the 
influx of new projects that are on the docket. 

Many other initiatives are on the horizon for FY 2023, including the public launch of Highway 
Knowledge Portal (HKP). This website will provide KYTC, the consultant community, and 
contractors access to materials and information that will help them to deliver projects more 
efficiently. The amount of content on HKP is poised to grow rapidly, with over 20 new articles 
in the pipeline. KTC will also wrap up its own website redesign in the first quarter of the new 
fiscal year. Pairing this upgrade with our refreshed logo will strengthen the Center’s branding 
and improve our public visibility. With another new batch of State Planning and Research 
(SPR) projects just around the corner and a multi-year infrastructure assessment project 
just getting off the ground, I am confident that KTC’s research and technology transfer 
efforts will achieve new heights in the next fiscal year.

KTC Annual Report - FY2022
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ABOUT KTC
For over 80 years, the KTC has excelled at delivering practical 
solutions to critical transportation problems, stellar technology 
transfer, and unparalleled customer service. Founded as a small 
materials research division in 1941, today KTC has a multidisciplinary 
orientation, allowing researchers to touch on every dimension of 
multimodal transportation. KTC addresses dynamic and emerging 
challenges faced by our clients through research and education that 
enhances the safety, efficiency, and sustainability of transportation 
systems. Our research products and trainings help us deliver on our 
mission of advancing transportation through innovative research 
and education.

We have established a strong partnership with the KYTC while 
building relationships with other state transportation agencies, 
private firms, and leading transportation organizations. Spread 
across 13 program areas and located in the University of Kentucky’s 
College of Engineering, the Center’s staff collaborates with expert 
faculty and conducts research in labs equipped with the most 
advanced technologies. As KTC continues to grow, we will remain 
committed to delivering transformative solutions that address 
the urgent problems facing local, regional, state, and national 
transportation systems. 
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The Kentucky Highway 
Department established 
a Division of Research 
located on the University 
of Kentucky’s campus.  
The initial focus was 
primarily on materials 
research.
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KTC HISTORY
1979 1981 1988

1993 1995 2000 2007

UK’s Board of Trustees 
created the Kentucky 
Transportation Center.

UK and the KYTC 
finalized an agreement 
for UK to assume the 
agency’s research 
function.

KTC combined its 
research and technology 
transfer functions.

KTC managed the 
regional Advantage I-75 
Operational Test Project.

KTC led the development 
of Context Sensitive 
Design training and 
conducted workshops 
across the US.

KTC received federal 
grants to work on 
Fedtrak and Section 
1554 to address 
hazardous materials 
logistics and security in 
the US.

2011 2013 2014 2015
KTC contributed to
the evaluation and
rehabilitation of the I-64
Sherman Minton Bridge.

KTC partnered with 
KYTC and FHWA to 
implement traffic incident 
management training 
to improve the safety 
and effectiveness of 
first responders across 
Kentucky. 

KYTC named its first
full-time Innovation
Engineer to oversee all
Cabinet research 
activities.

Project Manager’s Boot
Camp and Boot Camp
Xpress training were 
first offered to KYTC 
and consultant project 
managers.

2018 2020 2021 2022
KTC and KYTC
established a multiyear
partnership to develop
the Highway Knowledge
Portal, a web-based
reference for the 
Cabinet’s technical
guidance and policies.

KTC and the Department
of Civil Engineering
moved into a new
building, which was later
dedicated to Oliver H.
Raymond, a UK College
of Engineering graduate
and benefactor.

KTC rapidly adapted 
research and business 
practices to a hybrid 
work environment, 
including a successful 
movement to online 
training.

Highway Knowledge 
Portal went live. It is 
accessible to any KYTC 
employee from any 
project site. 

KYTC awarded KTC a six-
year contract for pavement 
forensics and pavement 
design technical assistance, 
allowing for the purchase 
of new technology and 
equipment that diagnoses 
structural issues.



MISSION

Advancing Transportation Through Innovative Research and Education

VISION

KTC addresses the dynamic and emerging challenges faced by our stakeholders 
through research and education that enhances the safety, efficiency, and 
sustainability of transportation systems.

DEDICATION & INTEGRITY
Our dedicated team adheres to the highest professional and ethical standards. We are fully invested in the promise 
of knowledge and expertise to create safer, more efficient, and more resilient transportation systems. 

OUR PEOPLE
Researchers, technology transfer professionals, and administrative personnel are the engine that drives KTC. Our 
culture is built on investing in the Center’s employees so they can acquire the knowledge, skills, and proficiencies 
needed to flourish professionally and deliver the service our clients expect.

RELATIONSHIPS
Enduring relationships with the Kentucky Transportation Cabinet (KYTC), U.S. Department of Transportation, local 
agencies and governments, research and industry organizations, and other clients make our work possible. Equally 
instrumental are strong relationships with colleagues and collaborators in departments and colleges across the 
University of Kentucky. Each day, through research and technology transfer activities, we strive to expand and 
strengthen these partnerships.

 VALUES    

INNOVATIVE RESEARCH SOLUTIONS
Our high-value research and technology transfer are transformative, responsive, and practical. KTC is helping 
clients reimagine and reshape their transportation futures by delivering cost-conscious solutions that can be 
efficiently implemented and integrated into operations.

DIVERSITY & TEAMWORK
Diversity in people. Diversity in thought. Not only does the Center prioritize recruiting women and members of 
underrepresented groups, we embrace a holistic approach to research and instruction that dismantles disciplinary 
silos. Building an inclusive environment that facilitates cross-disciplinary work strengthens the critical faculties of all 
employees and bolsters our capacity to collaborate with external stakeholders.  

FAST DELIVERY OF HIGH-QUALITY PRODUCTS
Our team is committed to delivering research and training products of unsurpassed quality to KTC’s clients quickly 
and efficiently. No deadline is too short. No request is too arduous. Regardless of the timeline, we collaborate with 
our clients through respectful engagement, work to understand their needs, and furnish solutions on time and on 
budget. 

STRATEGIC PLAN
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FORGE LONG-TERM MULTIDISCIPLINARY RESEARCH PARTNERSHIPS
KTC enjoys thriving partnerships with KYTC and its other clients. Along with nurturing and building these relationships, our team 
will work aggressively to increase its portfolio of research and technology transfer services, pursue new clients and funding, and 
explore opportunities for partnerships with stakeholders throughout the transportation industry. KTC enjoys thriving partnerships 
with KYTC and its other clients. Along with nurturing and building these relationships, our team will work aggressively to increase its 
portfolio of research and technology transfer services, pursue new clients and funding, and explore opportunities for partnerships 
with stakeholders throughout the transportation industry.

STRATEGIES
• Engage prospective clients the Center has not traditionally worked with
• Grow research portfolio by engaging all KYTC departments and soliciting agencywide input for the SPR process
• Increase partnerships and expand dialogue with colleges and departments at the University of Kentucky
• Invite young KYTC staffers to participate in the research process and serve on study advisory committees

DELIVER INNOVATIVE PRODUCTS THAT TRANSCEND EXPECTATIONS
We have an exemplary track record of delivering outstanding and timely research and technology transfer services. Moving 
forward, KTC will continuously improve the efficiency and quality of research and instruction while becoming an industry leader in 
delivering practical yet innovative solutions. 

STRATEGIES
• Complete projects on time and on budget
• Measure and track client satisfaction 
• Pursue new opportunities for innovative applied research
• Explore non-traditional research delivery methods (e.g.,video, apps, social media) 
• Encourage and finance continuing education and professional development

STRENGTHEN KNOWLEDGE TRANSFER & RESEARCH IMPLEMENTATION
Implementation is how knowledge and research make a difference. Our team excels at developing implementation strategies 
and communicating findings to stakeholders and partners. The Center will deepen its focus in this area by helping clients 
accelerate implementation and measuring the real-world impacts of its activities.

STRATEGIES
• Refine and continue tracking research implementation metrics
• Hold outreach events for new and existing clients to share research findings and implementation efforts
• Create a multi-platform approach to disseminate project results
• Collaborate with KYTC marketing and public relations staff and other clients to facilitate implementation

ENHANCE KTC’S VISIBILITY ON THE NATIONAL STAGE
Within Kentucky and at the regional level KTC is acknowledged as a leader in applied transportation research and technology 
transfer. Enlarging the Center’s footprint on the national stage demands that we tap into new funding sources. Gaining national 
visibility requires our team members to bolster their participation in and contribute to national organizations (e.g., AASHTO, TRB) 
while continuously growing research and instructional capabilities in response to emerging client needs. 

STRATEGIES
• Increase presence on committees and sub-committees of organizations  
• Partner with other universities to pursue UTCs, NCHRP projects,and new external clients
• Recruit high-profile researchers and technology transfer specialists
• Market products to showcase their innovation and wide ranging applications

GROW AND RETAIN A DIVERSE TEAM
Achieving national prominence requires the development of an ambitious staffing plan and a commitment to building an open, 
respectful work environment that fosters diversity and multidisciplinary collaborations. We must leverage creative strategies 
and provide incentives (e.g., hybrid and flexible work arrangements) to attract and permanently retain staff. With competition for 
talented professionals growing fiercer by the day, our goal is to make KTC a place where people want to build meaningful, long-
lasting careers.

STRATEGIES
• Increase KTC’s visibility on UK’s campus and in Kentucky’s communities
• Develop recruitment methods and outreach strategies that successfully attract diverse professionals
• Work across campus to deepen engagement with underrepresented groups
• Create programs and financial incentives (e.g.,scholarships, internships) to target and recruit students interested in
   transportation careers

STRATEGIES
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FY 22 KTC ADVISORY BOARD
On April 27, 2022, KTC had the good fortune of holding our first in-person Advisory Board meeting since the 
onset of the COVID-19 pandemic in early 2020. Jim Gray, Secretary of KYTC, was on hand and delivered 
opening remarks that touched on the value of KTC’s research contributions, the future of the state’s 
transportation network, and how the Center can help the Cabinet fulfill its mission. James Ballinger, the 
State Highway Engineer, also spoke to attendees and highlighted ways in which the Center’s work has 
been incorporated into the Cabinet’s business operations. Representatives from each KTC program area 
presented updates on recently completed and ongoing research projects. Our next Advisory Board meeting 
is scheduled for November 2022.

Jim Gray      

James Ballinger      

Rudy Buchheit      

Alex Barnett      

Pamela Smith-Wright	     

Casey Ellis      

RANDALL WEDDLE      

MIKE LAW

JOHN DOUGHERTY

Secretary, Kentucky Transportation Cabinet, Chairperson

current board members

State Highway Engineer, Kentucky Transportation Cabinet

Dean, College of Engineering, University of Kentucky

Harrison County Judge/Executive, Kentucky Association of Counties

Member, Kentucky League of Cities

Owen County Judge/Executive, Kentucky County Judges Association

LONDON, AT-LARGE MEMBER

BOWLING GREEN, AT-LARGE MEMBER

LOUISVILLE PAINTING AND CONSTRUCTION, AT-LARGE MEMBER



11

FY 22 KTC ADVISORY BOARD

Member, Kentucky League of Cities
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PROGRAM AREas

The mission of this program is to improve the development and delivery of 
infrastructure projects, with a focus on safety, cost, schedule, and quality. 
Researchers have collaborated extensively with KYTC on improving construction 
inspection, updating construction guidance, and implementing aerial imagery that 
facilitates project delivery. The program has gained national prominence through 
projects undertaken as part of the National Cooperative Highway Research 
Program (NCHRP), including research on construction staffing issues and optimizing  
utility coordination processes.

Construction Engineering and Project Management

BRIDGE PRESERVATION

Education, Planning, and Decision Analytics
Researchers examine methods to strengthen the planning processes used by 
local, state, and federal transportation agencies. They address issues pertaining to 
highway and railroad operations and infrastructure, traffic monitoring and modeling, 
safety planning, and asset management. Researchers collaborated with KYTC to 
develop the most recent Kentucky Strategic Highway Safety Plan and investigated 
how congestion performance measures can inform the allocation of highway project 
funds for the Strategic Highway Investment Formula for Tomorrow (SHIFT). 

The ITS program determines possible uses for a broad range of advanced information 
and communications technologies, with the goal of improving the efficiency and safety 
of Kentucky’s roadways. The program has enjoyed national prominence for more than 
25 years due to its role in the Advantage I-75 Mainline Automated Clearance System 
for commercial vehicles. Currently, researchers are helping stakeholders modernize the 
International Registration Plan (IRP) clearinghouse. 

Intelligent Transportation Systems

Marketing, Media, and Technical Review
The group assists all program areas with publishing high-quality work that 
showcases KTC’s capabilities to its clients and partners. Within KTC, it provides 
staff with logo development, graphic design, video production, photography, 
and report review and distribution, as well as posters, brochures, and booklets. 
The team often assists KYTC with publication services, most recently helping the 
agency develop and promote its strategic plan. 

With transportation agencies lacking the funding to replace aging bridges, researchers 
in this program examine techniques and materials used to repair, reinforce, and preserve 
them. Key research topics include the effectiveness of protective coatings for concrete 
and steel, spot painting techniques, remediating chloride damage on steel bridges, the use 
of nondestructive technologies to inspect bridges, and bridge maintenance strategies. 
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Commercial Driver’s License Prosecution, Adjudication, and 
Data Transmission 

Conviction rates tend to remain higher than dismissal and amendment rates, although in recent years, 
the gap between the two has decreased. 

While conviction rates are higher for minor traffic infractions than for criminal violations, the trend of 
lower conviction rates in general is concerning, due to the fact that as CMV driver compliance continues 
to wane, traffic safety could be negatively impacted.

Counties in eastern Kentucky have higher dismissal rates and lower conviction rates than counties 
elsewhere in the state.

In general, conviction rates for CMV drivers exceed those for all drivers, which could be explained by the 
serious injuries and extensive property damage a CMV-related accident could cause. 

As Kentucky courts grow more likely to dismiss or amend charges, there are concerns that this trend will 
indirectly incentivize motor carriers and CMV drivers to minimize their efforts and financial resources 
needed to keep up with laws and regulations.

Evaluating three years of CMV inspection data found that violations detected during weigh station 
inspections exceeded those   caught during roadside inspections. Failure to renew the medical 
examiner’s certificate is the most common infraction.

PROGRAM AREas
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OCCUPATIONAL SAFETY AND HEALTH
This program seeks to understand and track the factors that affect safety with 
the goal of measuring what is most valued: the safety, health, and well-being of 
KYTC employees. With funding from FHWA, KYTC, and NCHRP, the program has 
performed research on safety metrics, safety culture, and safety management 
systems. The program has several projects in progress: Specialized Safety 
Training and Tracking for KYTC Construction and Maintenance Personnel, 
Evaluating the Use of a Near Miss Reporting Program to Enhance Employee 
Safety Performance, and Practices to Motivate Safe Behaviors with Highway 
Construction and Maintenance Crews. 

Pavements, Materials, Geotechnology, 
and Infrastructure Assessment
This program focuses on improving the durability, resiliency, and service lives of 
roadways, highways, and bridges. Researchers use non-destructive technologies 
such as drone inspection and ground-penetrating radar (GPR) to diagnose 
pavement and structure issues and detect changes in bridge decks and tunnels. 
They are currently developing a pavement preservation process and investigating 
how Lidar can be used to facilitate highway resurfacing projects and determine 
bridge clearance heights along busy roadways. 

Policy, Finance, and Economics
Researchers work with state, local, and federal agencies to understand the 
economic implications of policy proposals and emerging technologies, conduct 
financial and cost-benefit analysis, and examine legislative initiatives. Projects 
are often performed in conjunction with other program areas, such as the KYTC 
maintenance survey, defining core technical competencies required for Cabinet 
job roles, and developing training curricula for five KYTC subject-matter areas. 

Project Development
Project Development specializes in helping state transportation agencies improve 
project development workflows and preconstruction project management. The 
group presents a training course that teaches KYTC and consultant project 
managers how to manage the activities required to deliver a project on time and 
within budget. Recent projects have sought to streamline the delivery of complex 
highway projects, such as defining a project scoping process and applying context 
classifications to the design of Kentucky’s roadways. 
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PROGRAM AREas

This program regularly brings together the expertise of researchers from around 
the Center, offering a multidisciplinary focus on a range of complex transportation 
topics — from environmental sustainability to hazardous materials and supply 
chain security. Highway Knowledge Portal is one example of a cross-program, 
multi-year effort that is reimagining how KYTC guidance and policy are delivered 
to agency staff. 

Special Projects and Initiatives

Structures
The program is dedicated to evaluating and monitoring bridges and other structures 
and strengthening new and existing structures with novel, high-performance 
materials. Researchers have developed the CatStrong family of products—
lightweight carbon fiber reinforced polymer materials used to rapidly repair and 
extend the service lives of deficient bridges. Researchers recently developed a 
biaxial pre-cured hemp fiber wrap to apply to deteriorating timber piles, and are 
planning more experiments with plant-based resins. 

Since 1979, T2 has been delivering training and technical assistance to Kentucky’s 
roadway providers. The program is nationally recognized for its work with the 
FHWA, Traffic Incident Management, and the American Public Works Association. 
Annually, T2 presents over 300 trainings, conferences, and events, enabling 
transportation professionals to earn and maintain certifications. Because of 
expertise gained with online learning during the COVID-19 pandemic, the program 
is able to reach more professionals through hybrid learning.

Technology Transfer

Traffic and Safety
The group’s primary focus is to reduce crash frequencies and severities. Researchers 
rely on geographic information systems (GIS) and fieldwork to develop best 
practices for advancing highway safety. They are key players in collecting and 
analyzing data for FHWA’s Highway Safety Improvement Program and investigate 
a wide range of topics — from seatbelt usage rates and improving traffic signage 
to studying the effects of climate change and severe meteorological hazards on 
critical infrastructure. 

KTC Annual Report - FY2022
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FY 22 Highlights

Innovative pavement rehabilitation, monitoring, and preservation methods are playing a 
more critical role in lengthening the service lives of roadways, bridges, and tunnels. KTC’s 
Pavements, Materials, Geotechnology, and Infrastructure Assessment group has taken on 
many projects focused on selecting more appropriate pavement rehabilitation concepts 
through the use of a pavements forensic analysis process, collecting and utilizing more 
informative pavement placement temperature data during construction, and studying 
modifications to asphalt materials to increase pavement service life and reduce long-term 
maintenance costs. Projects highlighted below demonstrate how the group is exploring 
innovative pavement rehabilitation and monitoring. Many of these efforts are quick response 
studies that help the KYTC keep pace with the latest advances in pavement preservation.

• Existing pavement thickness 
• Pavement distress or the amount of cracking and rutting 
• Structural capacity of the existing pavement structure 
• Amount of future traffic loading 
• Depths of existing cracks and/or depths of delaminations

KYTC has three vans that travel throughout Kentucky each year evaluating pavement distress. 
They use scanning lasers to measure surface cracks and rutting depths.

KTC researchers gather additional data with the following mobile test equipment: 
• Falling Weight Deflectometer (FWD) collects pavement stiffness/modulus along a length of 
   pavement.
• Ground Penetrating Radar (GPR) maps subsurface pavement cross sections, measures
   the pavement layer thickness, and identifies voids and possible areas with low subgrade
   strength. 
• Core Truck samples core data to verify depths of cracks, elevations of delaminations, and
   confirm the thickness values obtained by GPR.

KTC researchers work with the Cabinet to compile all pavement data and enter it into a
modified version of the Mechanistic-Empirical Pavement Design Guide (MEPDG) so that a new
pavement design can be generated.

Use of Non-Destructive Techniques to Identify Pavement Rehabilitation Concepts 

Pavement Preservation 

Non-destructive techniques used for forensic analysis of pavement can help design 
engineers make informed decisions about how to design or rehabilitate pavement 
structures. Five key pieces of information are collected during forensic analysis:  
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Uniformity of hot-mix asphalt (HMA) materials is critical for the durability and performance of 
asphalt. Unfortunately, segregation and non-uniform density continue to cause construction-
related problems across the US. Typically, this issue is due to non-uniform pavement placement 
temperatures, which can impact pavement service life. The SHRP2 program recently 
proposed the use of IR imaging for more reliable measurement of temperature uniformity 
across HMA layers to help contractors better plan delivery of HMA to job sites. Temperature 
measurements can be taken onsite, in real time, and viewed on a laptop computer as the 
paving operation is carried out. Additionally, this project is investigating the use of GPR to 
collect density measurements. If successful, density cores may be eliminated in the future.  

Aramid fibers are strong, heat-resistant synthetic fibers that can enhance the performance 
of asphalt mixes. Rosphalt is a super concentrated thermoplastic polymer additive that 
causes an asphalt mix to be more waterproof, improves wearability, and produces pavement 
that is more resistant to wheel rutting. The Pavements, Materials, Geotechnology, and 
Infrastructure Assessment group has implemented pilot projects in which these materials 
were added to pavement mixes to evaluate their long-term performance. Rosphalt has 
was used on two projects in Louisville, Kentucky:  I-65 Riverside Expressway and the 
Lincoln Bridge. Aramid fiber materials were incorporated into asphalt mixtures laid on US 
31 W in Louisville. All three projects are being monitored to gauge their long-term success.  

FY 22 Highlights
Evaluation of Infrared Technology (Pave IR) and GPR for Uniformity Measurements 
During Asphalt Placement

Adding Additives to Asphalt Mixes



FY 22 Highlights FY 22 Highlights

Core competencies are the foundational knowledge, skills, technologies, and abilities which must 
reside within an organization if it is to fulfill its stated mission while minimizing organizational risk. 
Many state transportation agencies (STAs) are faced with challenging funding environments 
and increased staff attrition. As a result, agencies often outsource projects to contractors and 
rely on alternative project delivery methods. Core competencies should not be outsourced to 
third parties, but without guidance, STA leadership are struggling to define core competencies 
and maintain the knowledge that is integral to organizational operations and critical functions.

Researchers at KTC are working with KYTC leadership in each division to define job functions and 
the specific technical competencies associated with each. Risk management plays an important 
role in identifying those technical competencies designated as core competencies.  Determining 
required core competencies complements the specification of acceptable risks, while acceptable 
risks define required core competencies. As such, an important part of the brainstorming process 
is determining the level of risk imposed on an organization if a competency does not exist within it. 

Identifying core competencies at KYTC is an ongoing process. Through facilitated sessions 
held over nearly two years, KTC researchers and KYTC leadership and subject-matter experts 
have collaborated to identify job roles within each Cabinet subject-matter area. They have 
catalogued the technical competencies for each job role and rated the associated risk of 
each. For each competency associated with a job role, risk is summarized using a risk matrix.
The rating scale ranges from 1 to 5, with 1 being the lowest risk and 5 being the highest. Ratings 
have been calculated for each of the five risk factors that impact the technical competency:

• Quality 
• Time
• Expense
• Programmatic Fiscal Impact
• Compliance

For example, KYTC’s Division of Construction has five major job roles. Each requires 
several technical competencies. The risk matrix below is for the construction 
inspection competency within the Construction Section Office Personnel job role.

Quality5
Time5
Expense4
Fiscal Impact5

5 Compliance

16 17

Safety5

Core Competencies 
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The Core Competencies project will culminate in a guidebook for each major subject-
matter area within KYTC that provides clearer definitions of job roles within Central 
Office and all highway districts. Subject-matter areas covered by the project include:
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• Materials

• Permits

• Professional Services

• Railroad Coordination

• Right-of-Way

• Structural Design

• Traffic Operations

• Utility Coordination

• Construction

• Construction Procurement

• Environmental Analysis

• Geotechnical

• Highway Design

• Highway Safety

• Incident Management

• Maintenance

To foster organizational excellence and target recruitment and retention practices to the 
most critical job functions, KYTC leadership must decide which technical competencies are 
deemed Core Competencies. To ensure that oversight and decision-making skills remain 
in-house, Core Competencies must be maintained across the organization. Competency 
guidebooks will provide a resource for leadership to aid in decision making and risk management 
and serve as a reference for early career staff and personnel transitioning to new job roles.



FY 22 news and Achievements

18

NEWS AROUND THE CENTER
• Traffic & Safety new hires: Emma Gregory and Nathaniel Swallom.
• Technology Transfer new hires: Gillian Herzberg, Bryan Sanders and Brittany Cloyd.
• Xu Zhang became a member of TRB’s Highway Traffic Monitoring Standing Committee (ACP70).
• Erin Lammers completed her Masters in Civil Engineering (August 2021).
• The ITS group participated in the expansion/growth of Kentucky CDL Advisory Committee
   and Outreach Efforts  .
• ITS Presentation given to Kentucky Trucking Association on CDL Compliance Issues (August 6,
   2021).

AWARDS AND ACCOLADES

• Technology Transfer’s LTAP is celebrating its 40th Anniversary in 2022. T2 submitted a poster
   for the national competition.

• Dr. Issam Harik (Structures Program) received the 2021-2022 University Research
   Professor Award.

• Each year, the National Local Technical Assistance Program Association (NLTAPA) conference
   provides an opportunity for Centers to highlight innovations or accomplishments with an annual
   poster competition. Kentucky used the 2022 conference theme “Looking Back, Moving 
   Forward” as an opportunity to celebrate its 40th anniversary and showcase its incredible
   growth since the Technology Transfer (T2) Program’s inception in 1983. Conference participants
   browsed the posters on display and voted on the winner. For the second year in a row,
   Technology Transfer (Kentucky’s LTAP) won in a landslide.
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• Xu Zhang, Reg Souleyrette, Eric Green, Alex Wang, Mei Chen, and Paul Ross received the 2021 
Best Paper Award from the TRB Freeway Operations Committee for their paper, “Collection, 
Analysis, and Reporting of Kentucky Traffic Incident Management Performance”. (Traffic & Safety)

• Lammers, E., Staats, W. “Evaluation of Orange Pavement Striping for Use in Work Zones,” 
Transportation Research Board Annual Meeting, January 2022, Washington, D.C.  (Traffic &  Safety)

Highlighted Publications and Presentations

• Sana, B., Zhang, X., Castiglione, J., Chen, M., Erhardt, G. “Using Probe-Based
   Speed Data and Interactive Maps for Long-Term and COVID-Era Congestion Monitoring in San
   Francisco”, Transportation Research Record, 03611981211069961. (Traffic & Safety)

• Zhang, X., Chen, M., “A Methodology for Conflating Large-Scale Roadway Networks”, accepted   
   for publication in Transportation Research Record. (Traffic & Safety)

• Zhang, X. and Chen, M., “Statewide Truck Volume Estimation Using Probe Vehicle Data and Machine
   Learning”, under review by Transportation Research Record. (Traffic & Safety)

• Tanzen, R., Souleyrette, R., Wang, T., Staats, W. “Incorporating Crash Severity to Improve
   Highway Safety Project Prioritization,” Road Safety and Simulation 2022 , Athens, Greece; 2022.
   Submitted to Accident, Analysis & Prevention for possible publication. (Planning, Traffic & Safety)

• Tanzen, R., Souleyrette, R., Green, E., Stromberg, A. “Improving Safety Performance Function Model
   Fit Using Exploratory Regression Techniques,” Roadway Safety and Simulation 2022, Athens, Greece;
   2022. Submitted to Accident, Analysis & Prevention for possible publication. (Planning, Traffic & Safety)

• Stamatiadis, N, Green, E.,  and Weast, J. “A guide of effective countermeasures for low volume road
   fatalities in the Southeast USA,” Roadway Safety and Simulation 2022, Athens, Greece; 2022.
   Submitted to Advances in Transportation Studies for possible publication. (Traffic & Safety)
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• Pratelli, A., Van Duin, R., Souleyrette, R., Bianchini, B., Marigo, D., Brocchini, L., Teng, W. (2021).” Dry
   port network model: best practices in the EU with notes from the USA,” International Journal of 
   Transport Development and Integration, 5(3), 217-230. (Planning)

• Wang, T., Souleyrette, R. “Data-Driven Rail Safety Assessment for Connected and Autonomous
   Vehicle at Highway-Rail Grade Crossings,” Paper #22-03663, National Academies Transportation
   Research Board (TRB) 101st Annual Meeting, Washington DC, January 2022. (Planning)

• Paper and Presentation on “A Mixed-Mode Survey Analysis of a Customer Satisfaction
   Intervention with the Kentucky Department of Vehicle Regulation,” National Academies
   Transportation Research Board (TRB) 101st Annual Meeting, Washington DC, January 2022. 
   (presented by Andrew Martin, ITS)

• Presentation on “Linking Bad Credentials to Safety Issues” at Southeast CMV Safety Research
   Summit (May 17, 2022). (presented by Andrew Martin, ITS)

• Sharifi, H., Peiris, A., Harik, I.E. “A Triage Method for Load Rating Bridge Size Two-Cell
   RC Box Culverts for the HL-93 Truck,” Structures and Infrastructure Engineering, https://www
   tandfonline.com/doi/full/10.1080/15732479.2021.2015793 , appeared Online in December 2021.
   (Structures)

• Jawdhari, A., Peiris, A., and Harik, I.E. “Load Rating of Bridge Size RC Arch Culverts,” Structure
   and Infrastructure Engineering, https://doi.org/10.1080/15732479.2020.1850803, Vol. 18, No. 3,
   March 2022, pp. 362-375. (Structures)

• Hutchinson, C., Peiris, A., Harik, I.E. “Load Testing and Rating of a Concrete Arch Bridge,”
   International Conference on Structural Engineering and Construction Management
   (ICSECM2021), Kandy, Sri Lanka, December 17-19, 2021. pp. 16. (Structures)

• Jawdhari, A., Peiris, A., Harik, I.E. “Evaluating the Bond Characteristics of Intermediate and
   Ultra-High Modulus CFRP Laminates Adhered to Steel,” 10th International Conference on FRP
   Composites in Civil Engineering (CICE 2020), Istanbul, moved to December 8-10, 2021, pp. 10.
   (Structures)

• Jawdhari, A., Harik, I.E. “Analytical Study on the Bond Between CFRP Rod Panels and
   Concrete Substrate,” 8th International Conference on Advanced Composite Materials in Bridges
   and Structures (ACMBS), Sherbrooke, Quebec, Canada, August 5-7, 2021, 6 pp. (Structures)

Highlighted Publications and Presentations
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ITS Program Funding Awards

• HIGH PRIORITY ITD FY 21 GRANT AWARD (FULL AWARD - $1,100,000, 
KTC - $515,000)

Cloud Observation System ($300,000) (OIT/COT)
Enhancements to the Overweight and Over-dimensional System ($210,000) (KYTC and OIT/COT)
KATS Expansion and Enhancements ($600,000) (KTC and KYTC)

• HIGH PRIORITY CMV SAFETY FY21 AWARD (FULL AWARD - $429,500, 
KTC - $329,500)
Advancing Universal ID Through Demonstration of Enabling Technologies ($429,500) (KTC 
and KYTC)

• MCSAP INNOVATIVE TECHNOLOGY DEPLOYMENT MAINTENANCE &
 OPERATIONS FUNDS FY21 (FULL AWARD - $1,259,947, KTC - $308,657)

KTC Projects include:
ITD & PRISM Administrative and Technical Program Support ($149,000)
ITD & PRISM Training for Enforcement ($26,000)
Data Quality Initiatives ($25,000)
Maintenance of Roadside Screening Systems ($108,657)

• CDLPI FY 2021 GRANT AWARD
Kentucky CDL Adjudication Project ($198,000) (KTC Project)
Hosting, Maintenance, and Enhancements to Kentucky’s mCDL Software ($192,600) (KSP 
Project)
CDL Information Technology Enhancements ($577,500) (OIT/COT Project)
 
COMPLETED STUDIES/PROJECTS  (WITH PI LISTED)
• Linking Bad Credentials to Safety Issues – Martin
• IFTA/IRP Data Quality Study - Martin
• Weigh-Mile Tax Evasion of Unscreened Motor Carriers A Pilot Study- Martin
• Illegal Weigh Station Bypassing Study – Martin
• Optimizing CVE Investments and Activities – Howell/Walton
• Commercial Vehicle Parking Monitoring – Beaven
• mCDL Evaluation – Walton
• Manual Infrared Brake Systems Evaluation – Beaven/Crabtree
• In-Cab Alert System for CMVs – Howell
• Replacement of Roadside Screening Equipment – Beaven
• Roadside Screening Maintenance – Beaven
• ITD Data Quality Initiative – Walton
• Administrative & Technical Support for Kentucky’s ITD and PRISM Programs - Walton

KTC Annual Report - FY2022
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Research Publications

REPORT NUMBER AUTHORS TITLE/UK KNOWLEDGE LINK
KTC-21-07/SPR20-590-1F Van Dyke et al. Economic and Environmental Benefits of 

a Reduced Roadside Mowing Program for 
Kentucky Highways

KTC-21-20/SPR18-566-1F Lammers Evaluation of Liquid Deicing Materials for 
Winter Maintenance Applications

KTC-21-11/KHIT136-1F Clay-Young and 
Waddle

Understanding and Efficiently Managing 
Right-to-Take Challenges in Kentucky

KTC-21-15/SPR19-570-1F Marks et al. Analysis of Truck Weight Limit Regulations

KTC-21-25/SPR20-582-1F Ammar et al. Evaluating the Safety Cultures of Kentucky 
Transportation Cabinet Maintenance Crews

KTC-21-01/SPR17-545-1F Van Dyke et al. Initial Project Estimates for Design, Right of 
Way, Utilities, and Construction

KTC-21-05/SPR20-592-1F Catchings et al. Evaluation of the Kentucky Transportation 
Cabinet’s Maintenance Rating Program

KTC-21-12/SPR18-562-1F Gibson et al. Project Management Research Support

KTC-21-26/KSP2-21-1F Green et al. Analysis of Traffic Crash Data in Kentucky 
2016-2020

— Green et al. Kentucky Traffic Collision Facts 2020

KTC-21-21/SPR21-5602-1F Green and Ross Crash Data Analysis Tool 2.0 Research 
Report and User Guide

KTC-21-28/RSF19-73-1F Howell et al. In-Cab Alert System for Commercial Motor 
Vehicle Drivers

KTC-21-27/KSP1-17-1F Lammers et al. 2021 Safety Belt Usage Survey in Kentucky

KTC-18-09/SPR17-534-1F Kissick et al. Improving Overweight and 
Over-Dimensional Logistics and Truck Routing

KTC-20-30/SPR17-551-1F Wells et al. Longer Service Life Bridge Coatings

KTC-21-22/SPR20-589-1F Marks et al. A Review of Kentucky’s Extended-Weight 
Hauling Programs

https://uknowledge.uky.edu/ktc_researchreports/1724/
https://uknowledge.uky.edu/ktc_researchreports/1724/
https://uknowledge.uky.edu/ktc_researchreports/1724/
https://uknowledge.uky.edu/ktc_researchreports/1725/
https://uknowledge.uky.edu/ktc_researchreports/1725/
https://uknowledge.uky.edu/ktc_researchreports/1726/
https://uknowledge.uky.edu/ktc_researchreports/1726/
https://uknowledge.uky.edu/ktc_researchreports/1727/
https://uknowledge.uky.edu/ktc_researchreports/1728/
https://uknowledge.uky.edu/ktc_researchreports/1728/
https://uknowledge.uky.edu/ktc_researchreports/1729/
https://uknowledge.uky.edu/ktc_researchreports/1729/
https://uknowledge.uky.edu/ktc_researchreports/1730/
https://uknowledge.uky.edu/ktc_researchreports/1730/
https://uknowledge.uky.edu/ktc_researchreports/1731/
https://uknowledge.uky.edu/ktc_researchreports/1733/
https://uknowledge.uky.edu/ktc_researchreports/1733/
https://uknowledge.uky.edu/ktc_researchreports/1732/
https://uknowledge.uky.edu/ktc_researchreports/1734/
https://uknowledge.uky.edu/ktc_researchreports/1734/
https://uknowledge.uky.edu/ktc_researchreports/1736/
https://uknowledge.uky.edu/ktc_researchreports/1736/
https://uknowledge.uky.edu/ktc_researchreports/1735/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=2746&context=ktc_researchreports
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=2746&context=ktc_researchreports
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=2746&context=ktc_researchreports
https://uknowledge.uky.edu/ktc_researchreports/1738/
https://uknowledge.uky.edu/ktc_researchreports/1739/
https://uknowledge.uky.edu/ktc_researchreports/1739/
https://uknowledge.uky.edu/ktc_researchreports/1739/


REPORT NUMBER AUTHORS TITLE/UK KNOWLEDGE LINK
KTC-21-24/SPR20-591-1F Gibson et al. Best Practices for Performance 

Measurement in Transportation Operations 
and Maintenance

KTC-21-18/PL39-1F Chen et al. Updating Congestion Performance 
Measures for SHIFT 2022

KTC-22-01/SPR21-611-1F Howell et al. Optimizing Commercial Vehicle Enforcement 
Investments and Activities to Improve Safety 
and Increase Revenue Collections

KTC-22-03/SPR19-572-1F Sun and Beckham Fill Materials at Integral End Bents

KTC-22-06/RSP19-71-1F Crabtree et al. Evaluation of Manual Infrared Brake 
Screening Technologies

KTC-22-02/KHIT147-1F Van Dyke et al. Electric Vehicles: Analysis of Revenue Issues 
and Charging Station Implementation Plans

KTC-21-06/SPR19-573-1F Rister et al. Non-Nuclear Methods for Compaction Control 
of Unbound Soil and Granular Layers

KTC-21-32/SPR15-505-1F Hopwood et al. Assessment of Deteriorated Structural 
Concrete to Provide Durable Repairs

23

KTC Annual Report - FY2022

Research Publications

https://uknowledge.uky.edu/ktc_researchreports/1740/
https://uknowledge.uky.edu/ktc_researchreports/1740/
https://uknowledge.uky.edu/ktc_researchreports/1740/
https://uknowledge.uky.edu/ktc_researchreports/1741/
https://uknowledge.uky.edu/ktc_researchreports/1741/
https://uknowledge.uky.edu/ktc_researchreports/1741/
https://uknowledge.uky.edu/ktc_researchreports/1742/
https://uknowledge.uky.edu/ktc_researchreports/1742/
https://uknowledge.uky.edu/ktc_researchreports/1742/
https://uknowledge.uky.edu/ktc_researchreports/1743/
https://uknowledge.uky.edu/ktc_researchreports/1747/
https://uknowledge.uky.edu/ktc_researchreports/1747/
https://uknowledge.uky.edu/ktc_researchreports/1744/
https://uknowledge.uky.edu/ktc_researchreports/1744/
https://uknowledge.uky.edu/ktc_researchreports/1744/
https://uknowledge.uky.edu/ktc_researchreports/1746/
https://uknowledge.uky.edu/ktc_researchreports/1746/
https://uknowledge.uky.edu/ktc_researchreports/1746/
https://uknowledge.uky.edu/ktc_researchreports/1746/
https://uknowledge.uky.edu/ktc_researchreports/1745/
https://uknowledge.uky.edu/ktc_researchreports/1745/
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FINANCIAL REVIEW

FY2022 FUNDING SOURCES

Cabinet SPR 

Cabinet Non-SPR 

Other Research

Other Income

University Incentive Funds

$3,599,550

$4,568,082

$337,214

$434,618

$113,221

TOTAL $10,284,478

Although the Center receives most of its funding from the KYTC, researchers often compete 
for and win awards from the NCHRP, FHWA, and from other organizations. Another major 
source of income is the workshops and trainings T2 delivers throughout Kentucky. A small 
portion of KTC’s funding comes from legislative appropriations and university incentive funds.

Cabinet (SPR)

Cabinet (Non-SPR)

 Other Research

University Incentive Funds

Other Income

Workshops

45%

Workshops $1,231,793

25

35%

12%

4%1%
1%



EXPENDITURES BY CATEGORYEXPENDITURES BY CATEGORY
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Personnel

Operating

Equipment

F & A

Research

Administration and Support

Technology Transfer

EXPENDITURES BY FUNCTIONEXPENDITURES BY FUNCTION

Personnel

Operating

Equipment

F&A

TOTAL 
PROGRAM

RESEARCH TECHNOLOGY
TRANSFER

$7,024,195

ADMINISTRATION &
PROGRAM SUPPORT

TOTAL 
EXPENDITURES

$1,702,452 $1,557,830 $10,284,478

$777,446

$373,459

$1,682,554

$7,451,019$5,446,534 $1,192,380 $812,105
$467,636 $469,193 $745,725

$373,459 0

$736,567 0

0

$40,879

FY 2022 EXPENDITURES

KTC categorizes expenditures by category and functional group. The three functional groups 
are research projects, administrative support, and technology transfer. The four categories 
are personnel, operating costs, facilities and administrative expenses (paid to UK), and 
equipment. Looking at expenditures by category, nearly 75 percent of the funds KTC spends go 
toward personnel salaries, while much smaller percentages are dedicated to operating and 
equipment costs. In terms of functional groups, 68 percent of expenditures are directed toward 
research projects and 17 percent to technology transfer - a 55 percent increase over FY 21.

KTC Annual Report - FY2022
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In FY 20 and 21, the COVID-19 pandemic adversely impacted research awards and 
income from technology transfer activities. The effects can be seen in the budget totals 
below. Project awards rebounded in FY 22 and reached their highest level since FY 16.

$12,000,000

Financial review

$14,000,000

93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22

Top 10 UK Campus Research Awards for FY 22
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Financial review
Top 10 UK Campus Research Awards for FY 22

Internal Medicine
Interdisciplinary Human Development Institute (HDI)

$28,755,679

center of excellence in rural health
markey cancer network
center for applied energy research (caer)
sanders-brown center on aging (sbcoa)
center on drug and alcohol research (CDAR)
pharmaceutical sciences
kentucky transportation center (KTC)
behavioral science

$28,753,649

$19,622,414
$18,816,446
$16,969,123
$16,488,771
$16,030,779
$15,940,723
$15,101,198
$14,947,556

engineering

institute for sustainable manufacturing (ism)

chemical and materials engineering

mining engineering

biomedical engineering

civil engineering

electrical and computer engineering

mechanical engineering

computer science

kentucky transportation center (KTC)

$0 $2,000,000 $4,00,000 $8,00,000 $10,00,000 $12,00,000

27

KTC Annual Report - FY2022

$14,00,000 $16,00,000

College of Engineering Research Awards for FY 22



KTC ORGANIZATIONAL CHART

28



KTC Annual Report - FY2022

29

STAFF LISTING
ADMINISTRATION

CLARK GRAVES Associate Director
859-257-7388 I clark.graves@uky.edu

BRIDGE PRESERVATION

DOUG KREIS Director
859-257-6898 I dougkreis@uky.edu

DEBORAH BASTANI Business Officer
859-257-7401 I d.bastani@uky.edu

JUDITH CROMER Sr. Administrative Services Assistant
859-323-3095 I judith.cromer@uky.edu

ANDREW MYERS Administrative Support Associate
859-218-0337 I myers.andrew@uky.edu

SHELIA WILLIAMS Administrative Services Assistant
859-257-3570 I shelia.williams@uky.edu

MICHELE BAKER Administrative Services Assistant
859-562-3060 I michele.baker@uky.edu

SUDHIR PALLE Program Manager
859-257-2670 I sudhir.palle@uky.edu

TED HOPWOOD Research Engineer
859-257-2501 I ted.hopwood@uky.edu

CHRISTOPHER GOFF Transportation Technician
859-257-6417 I chris.goff@uky.edu

BOB MEADE Research Associate
859-257-0782 I bobby.meade@uky.edu

DANNY WELLS Research Associate
859-257-0780 I d.wells@uky.edu

STRUCTURES
ISSAM HARIK Program Manager
859-257-3116 I harik@uky.edu

ABHEETHA PEIRIS Research Engineer
859-257-7227 I abheetha.peiris@uky.edu

TRAFFIC & SAFETY

BENJAMIN BLANDFORD Senior Research Scientist
859-257-7504 I benjamin.blandford@uky.edu

ERIC GREEN Program Manager
859-257-2680 I eric.green@uky.edu

ADAM KIRK Research Engineer
859-257-7310 I adam.kirk@uky.edu

WILLIAM STAATS Research Engineer
859-257-7254 I william.staats@uky.edu

CHRIS BLACKDEN Research Associate
859-257-7389 I chris.blackden@uky.edu

ERIN LAMMERS-STAATS Research Engineer
859-218-0379  I erin.lammers@uky.edu

PAUL ROSS Research Scientist
859-257-9077  I paulross@uky.edu

TONY FIELDS Research Engineer
tony.fields@uky.edu

XU ZHANG Research Engineer
xuzhang_@uky.edu

TENG (ALEX) WANG Research Scientist
twa232@uky.edu

TONY FIELDS Research Engineer
859-257-9077  I paulross@uky.edu

AFFILIATED FACULTY:
REG SOULEYERETTE CE Professor
859-257-5309 I souleyerette@uky.edu

NICK STAMATIADIS CE Professor
859-257-8012 I nick.stamatiadis@uky.edu

LEN O’CONNELL Research Scientist
llocon0@uky.edu
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CONSTRUCTION ENGINEERING & PROJECT MANAGEMENT

SPECIAL PROJECTS & INITIATIVES

STEVE WADDLE Program Manager
859-218-4807 I steve.waddle@uky.edu

ROBIN BASKETTE Research Engineer
859-257-7517 I robin.baskette@uky.edu

BOB LEWIS Research Engineer
859-218-4807 I bob.lewis@uky.edu

RYAN GRIFFITH Research Engineer
ryangriffith@uky.edu

RACHEL CATCHINGS Program Manager
859-257-7562 I rachel.catchings@uky.edu

PAM CLAY-YOUNG Research Associate
859-562-2259 I pam.clay-young@uky.edu

MARKETING, MEDIA AND TECHNICAL REVIEW
MICHAEL MABE Creative Director
859-257-7532 I michael.mabe@uky.edu

ROBIN BASKETTE Technical Writer
859-257-7517 I robin.baskette@uky.edu

PAUL ROSS IT Analyst, Research Scientist
859-257-9077 I paulross@uky.edu

CHRIS VAN DYKE Senior Research Scientist
859-218-0374 I chrisvandyke@uky.edu

POLICY, FINANCE & ECONOMICS
BRYAN GIBSON Program Manager
859-218-0373 I bryan.gibson@uky.edu

CANDICE WALLACE Research Scientist
859-257-7527 I candice.wallace@uky.edu

GAYLE MARKS Research Associate
859-562-2310 I gayle.marks@uky.edu

Education, Planning and Decision Analytics
REG SOULEYERETTE Program Manager
859-257-5309 I souleyerette@uky.edu

PROJECT DEVELOPMENT
JEFF JASPER  Program Manager
859-218-0371 I jeff.jasper@uky.edu

JON WILCOXSON Research Engineer
jon.wilcoxson@uky.edu

DAVID MOSES Research Engineer
david.moses@uky.edu

SAMANTHA KLINGER Graphic Designer
samantha.klinger@uky.edu
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GABE DADI Program Manager/Research Professor
859-257-5419 I gabe.dadi@uky.edu

INTELLIGENT TRANSPORTATION SYSTEMS
JENNIFER WALTON Program Manager
859-257-7239 I jenniferr.walton@uky.edu

JEEYEN KOO Research Scientist
jeeyenkoo@uky.edu

DAVID LEDDY Research Associate
david.leddy@uky.edu

ANDREW MARTIN Research Scientist
859-257-7240 I a.martin@uky.edu

BRIAN HOWELL Research Engineer
859-218-0017 I brian.howell@uky.edu

BRIAN BEAVEN Research Engineer
859-257-4524 I brian.beaven@uky.edu

AFFILIATED FACULTY:

TECHNOLOGY TRANSFER

BECKY BOSTON Conference Coordinator
859-257-4509 I becky.boston@uky.edu

MARTHA HORSEMAN Program Manager
859-257-4531 I martha.horseman@uky.edu

MEGAN MARTIN Training Program Manager
859-257-7405 I megan.perrin@uky.edu

JANET FERGUSON Conference Coordinator
859-257-4022 I janet.ferguson@uky.edu

NICOLE WORTHY Training Assistant
859-257-7364 I nicole.worthy@uky.edu

BRYAN SANDERS Information Specialist Senior
859-257-7466 I bryan.sanders@uky.edu

JAMIE CREECH Technician
859-257-7208 I jamie.creech@uky.edu

BRAD RISTER Program Manager
859-257-7331 I brad.rister@uky.edu

KEAN H. ASHURST JR. Research Engineer
859-257-7319 I kean.ashurst@uky.edu

LEVI MCINTOSH Engineering Technician
859-257-7307 I lmcintosh@uky.edu

TIM JONES Technician
859-257-7381 I timothy.jones2@uky.edu

TIM SCULLY Engineering Technician
859-257-7224 I tim.scully@uky.edu

CHARLIE SUN Senior Research Engineer
859-257-7330 I charlie.sun@uky.edu

BRITTANY CLOYD Technology Training Specialist 
859-323-5891 I brittany.cloyd@uky.edu

BECCA BOOM Conference Coordinator
859-257-7412 I rebecca.boom@uky.edu

PAVEMENT, MATERIALS, GEOTECHNOLOGY & INFRASTRUCTURE ASSESSMENT

JOE CRABTREEE Research Engineer
859-257-4508 I joe.crabtree@uky.edu

ADAM KIRK Safety Circuit Rider
859-257-7310 I adam.kirk@uky.edu

KATHERINE CROW Administrative Assistant
859-257-7452 I katherine.crow@uky.edu

OCCUPATIONAL SAFETY & HEALTH
HALA NASSEREDDINE Research Professor
608-772-8814 I hala.nassereddine@uky.edu

MEI CHEN CE Professor
859-257-9262 I mei.chen@uky.edu
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Approximately 27,000 structural elements on Kentucky bridges are made of reinforced/prestressed 
concrete. Many of these elements deteriorate from the corrosion of reinforcing steel caused by 
carbonation and application of chlorides. Evaluating and repairing these elements poses one of 
the greatest maintenance challenges the Kentucky Transportation Cabinet (KYTC) faces. There are a 
wide range of nondestructive evaluation (NDE) techniques available to assess reinforced concrete 
bridge elements. According to a 2016 survey, many state transportation agencies (STAs) are not 
using all available NDE methods, KYTC included. This study explored a variety of NDE methods and 
minimally invasive tests that could be incorporated into KYTC’s biennial bridge inspection process and 
maintenance practices. 

RREESSEEAARRCCHH  NNOOTTEE
Assessment of Deteriorated Structural Concrete to 
Provide Durable Repairs 

The Challenge

• Researchers reviewed procedures other STAs and KYTC officials use to assess structural 
concrete, focusing on NDE methods and laboratory and field tests that evaluate structural 
concrete for chloride contamination, rebar corrosion, concrete chemical assessment, and 
deterioration.  

• Because considerable research has been done on NDE and bridge deck repair, the report 
addresses issues with other bridge elements (beams, piers, abutments, barrier and retaining 
walls).   

• Two vendors performed field demonstrations of concrete and NDE test equipment so 
that KYTC could become familiar with the equipment and procedures required to assess 
reinforced concrete.  

Building Solutions 

Finding Solutions

Recommendations  

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Both routine and preventive maintenance are the most proactive ways to help preserve reinforced 
concrete and minimize future deterioration/repairs. Routine maintenance can include tasks such 
as removing debris, washing bridge elements, opening drains, cleaning gutter lines, cutting brush 
abutting the bridge, or stream upkeep.  Preventive maintenance tasks can be directed by routine 
inspections and NDE assessments. Those tasks may include application of surface sealers and coatings, 
sealing cracks, and electrochemical treatments.  A product of this research is guidance for the use of 
advanced structural concrete evaluation methods, analysis of test results, scoping of work, and proper 
reporting of findings to facilitate preventative maintenance or repairs.  
 

Research Project

Assessment of Deteriorated 
Structural Concrete to Provide 
Durable Repairs 
Report #
KTC-21-32/SPR15-505-1F 

Principal Investigators
Theodore Hopwood, P.E. 
Research Engineer  
Christopher Goff 
Transportation Technician  
Sudhir Palle, P.E. 
Program Manager 

David Tipton
KYTC Contributor 

 
Study Timeline
Completed November 2021 

• Provide a structured plan for protecting reinforced concrete elements on bridge members.  
• Review NDE and test methods discussed in this report and provide district personnel with 

the equipment and training needed to evaluate reinforced concrete bridge elements other 
than decks.  

• Develop training for district personnel on the selection of NDE methods and tests.  
• Initiate a pilot program in one district to address routine and preventive maintenance 

focused on reinforced concrete bridge elements.  
• Pursue future research on concrete with structural issues, subsidence, or constraint issues. 

While repairs that involve electrochemical methods are discussed briefly, KYTC 
        has not employed this technology.
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Electric Vehicles (EVs) have many benefits, including the reduction 
of environmental pollutants and lower costs associated with 
maintenance and fuel. Automakers are ramping up production 
of EVs and promising to phase out vehicles that have internal 
combustion engines (ICEs). Three types of EVs are available:  

• Hybrid electric vehicles (HEVs), which have both an ICE and 
battery, 

• Plug-in hybrid electric vehicles (PHEVs), which have both an 
ICE and a larger battery that can run the vehicle for short 

        distances, and 
• Battery electric vehicles (BEVs) which run entirely on battery 

power. 

RREESSEEAARRCCHH  NNOOTTEE
Electric Vehicles: Analysis of Revenue Issues and Charging 
Station Implementation Plans 

The Challenge

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Electric Vehicles: Analysis of 
Revenue Issues and Charging 
Station Implementation Plans 
Report #
KTC-22-02/KHIT147-1F  

Principal Investigators
Chris Van Dyke, Ph.D.
Program Manager 
Bryan Gibson, Ph.D.
Program Manager

Ryan Griffith, P.E.
Research Engineer 

Andrew Martin, Ph.D.
Research Scientist

Jeeyen Koo, M.S.
Research Scientist

Doug Kreis, Ph.D., P.E.
Director

Study Timeline
Completed March 2022 

Widespread adoption of EVs poses challenges to state government policies and to the planning of 
infrastructure needed for charging facilities. To help inform the decision making of KYTC leadership, 
researchers at the Kentucky Transportation Center (KTC) projected fuel tax revenue losses, examined 
Kentucky’s current charging station infrastructure, and summarized the approaches other agencies 
have adopted to increase the number of EV corridors.

    EV Infrastructure:
• In 2016, 391 BEVs were registered in Kentucky. This number jumped to 3,621 by the end of 2021 

         - a 59.3% increase.
• To keep pace with the expected uptick in EV ownership in Kentucky, the number of charging 

stations must continue to grow and should be distributed more evenly throughout the state.
• In many states, grants and federal funds have been directed toward  installing electric vehicle service 

equipment and infrastructure. Several state governments are working with multiple stakeholders to 
identify charging station locations and coordinate corridor planning. 

    
    Fuel Tax Revenue Loss:

• Federal tax credits for EVs are being depleted rapidly. While the future of federal incentives is 
unclear, states, power companies, and other entities continue to offer incentives like tax credits and 
rebates.

• Researchers estimated a projected fuel tax revenue loss of about $14.2 million per 100,000 
vehicles. Since 2016 the state has likely lost over $1.3 million in revenue.

• Many states have embraced annual fees on BEVs and hybrids to make up for lost fuel tax revenues. 
Kentucky will benefit from charging an annual registration fee of $150 for non-commercial BEVs. 

• Another potential option for recovering fuel tax revenue loss is an road usage charge (RUC), which 
levies a fee for each mile driven.

• The combined accessibility of L2 charging stations and DC fast chargers appears reasonable for 
most current EV owners in Kentucky, with 86 percent of non-Tesla owners and 89 percent of Tesla 
owners being able to travel 10 miles or less to the nearest station. 

Key Takeaways
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In highway construction, the correct soil compaction must be attained before construction 
activities begin. The nuclear density gauge (NDG) is widely used at state transportation 
agencies (STAs) for measuring soil density and moisture, but because they emit radiation 
NDGs are expensive to maintain and have unique storage requirements. Operators must earn 
specialized certifications and adhere to rigorous safety protocols. Equipment manufacturers 
have introduced several non-nuclear density gauges that eliminate the certification and 
training requirements and have fewer costs and logistical hassles — although their accuracy has 
sometimes not equaled NDGs. Kentucky Transportation Center (KTC) researchers performed 
a comparative field study of NDGs and the eGuague and explored other stiffness/strength 
devices that can be used as alternatives to NDGs. 
   

RREESSEEAARRCCHH  NNOOTTEE
Non-Nuclear Methods for Compaction Control of 
Unbound Soil and Granular Layers 

The Challenge

The team collected over 100 soil density and soil moisture measurements at nine field sites across 
Kentucky. The test sites were classified into four groups based on soil characteristics: 
1) silt/clay and shale, 2) stabilized clay, 3) clay, and 4) full depth reclamation (FDR). Soil moisture 
readings from NDGs and the eGauge were compared to samples dried in an oven laboratory.  

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Non-Nuclear Methods for 
Compaction Control of 
Unbound Soil and Granular 
Layers 
Report #
KKTC-21-06/SPR19-573-1F  

Principal Investigators
Brad Rister, P.E.
Program Manager  
 
Charlie Sun, Ph.D., P.E.
Research Engineer

Kean Ashurst, P.E.
Research Engineer

Tim Jones
Engineering Technician

Chris Van Dyke, Ph.D.
Research Scientist 

Study Timeline
Completed March 2021 

• Across all sites, 82.5% of the NDG and eGauge density readings were within +/- 5% of one 
another.  

• In silt/clay soils, shales, and stabilized clays, the eGauge produced sufficiently similar soil density 
readings to those of the NDG.

• At sites with clay or FDR, the eGauge density readings differed significantly from NDG 
measurements. Before employing eGauge on these types of sites, further study is needed.

• While no significant differences were noted in moisture readings for stabilized clays, for the 
other soil types, the eGauge returned lower measures of soil moisture than NDGs and the lab 
samples. 

• The eGauge, unlike the NDG, does not have a back scatter mode. It can only obtain a density 
reading in the direct reading mode by driving the probe into the soil. Therefore, soil densities 
obtained on projects mixed with rock and/or FDR projects can vary greatly. The eGauge may not 
be suitable for projects such as these. 

Future Considerations 
• A promising non-nuclear alternative for evaluating in-place soil properties is measuring soil 

stiffness/modulus instead of soil density.  
• Portable soil stiffness gauges and light weight deflectometers produce accurate measurements 

while being faster, cheaper, and safer to use than NDGs. 
• 84% of STAs use NDGs for in-place density-moisture measurements, while 70% do not use any 

stiffness/strength methods.  
• Some STAs  have tried using stiffness/strength methods: it appears the GeoGauge and LWD 

were tried by roughly 50% of STAs, while the Clegg Hammer (15%) and DCP (32%) have been 
less widely used.
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Between 2003 and 2017, over 1,800 workers died on road construction sites.  To 
eliminate injuries and deaths, state transportation agencies must cultivate a strong and 
positive safety culture. Although there is a clear relationship between a positive safety 
culture and worker behaviors, workplace culture is not easily defined and can be difficult 
to measure. To understand the safety cultures of Kentucky Transportation Cabinet (KYTC) 
maintenance crews, researchers at the Kentucky Transportation Center (KTC) conducted 
a survey based on the Safety Climate Assessment Tool (S-CAT) developed by the Center 
for Construction Research and Training (CPWR). 
   

RREESSEEAARRCCHH  NNOOTTEE
Evaluating the Safety Cultures of Kentucky Transportation 
Cabinet Maintenance Crews  

The Challenge

• The safety assessment tool used in this study is the first tool developed exclusively for the 
construction industry.  

• The survey was distributed via Qualtrics to all KYTC maintenance Superintendents I and II, who 
were told that responses would remain anonymous.  

• Questions addressed eight safety climate categories: employee risk perception, management 
commitment, aligning and integrating safety as a value, ensuring accountability at all 
levels, improving supervisory leadership, empowering and involving employees, improving 
communication, and safety training.  

• Respondents assigned ratings on a five-point Likert scale — Inattentive (1), Reactive (2), Compliant 
(3), Proactive (4), Exemplary (5). 

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Evaluating the Safety Cultures 
of Kentucky Transportation 
Cabinet Maintenance Crews
Report #
KTC-21-25/SPR20-582-1F

Principal Investigators
Ashtarout Ammar
Research Associate  
Zamaan Al-Shabbani, Ph.D
Research Engineer

Hala Nassereddine, Ph.D.
Assistant Professor

Chris Van Dyke, Ph.D.
Research Scientist

Gabriel B. Dadi, Ph.D., P.E.
Program Manager and 
Associate Professor

Study Timeline
Completed August 2021 

The survey generated 143 responses from staff across the Cabinet’s 12 districts. Analysis of survey 
responses at the statewide and district levels found that KYTC’s safety climate score is 3.71, which 
is characterized as between compliant and proactive. The highest scores were in the categories 
Aligning and Integrating Safety and Improving Supervisory Leadership.  KTC researchers followed 
up by meeting with focus groups of maintenance superintendents in two districts. To evaluate the 
Cabinet’s current safety culture, groups discussed eight elements of organizational life: Safety 
Controls, Routines, Rituals, Stories, Symbols, Power, Safety Structures, and Underlying Assumptions. 

Recommendations  
        KYTC can adopt several practices across the organization to achieve excellence in safety: 

• Use formal incentives to recognize crews for positive safety performances.  
• Continue using routines that are already integrated into Cabinet practices — weekly safety 

meetings, job hazard analyses, and toolbox talks.   
• Continue to ensure that KYTC staff feel empowered to speak up when conditions are deemed 

unsafe, and to discontinue work until the hazard passes or can be mitigated.  
• Add multiple layers of defense to prevent accidents — safety controls, consistently practiced 

routines, symbols, and structures.  
• Use stories as a powerful way to communicate potential jobsite hazards and preventive actions 

that can be taken to reduce the likelihood of injuries.  
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On interstates the maximum allowable gross vehicle weight 
(GVW) is 80,000 pounds. Each state determines its own rules 
for permitting overdimensional and overweight (OD/OW) 
vehicles. Many vehicles that carry specific commodities are 
exempt from standard weight limits. To help mitigate the 
infrastructure damage caused by heavy loads, researchers 
at KTC investigated strategies that Kentucky can adopt to 
modernize and standardize enforcement of OD/OW vehicles.

RREESSEEAARRCCHH  NNOOTTEE
Analysis of Truck Weight Limit Regulations 

The Challenge

• Studied national laws pertaining to OD/OW vehicles. 
• Reviewed Kentucky Revised Statutes and Kentucky Administrative Regulations that govern the 

permitting of OD/OW vehicles. 
• Surveyed state DOTs and law enforcement agencies about truck weight limit policies and 

regulations.  

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Analysis of Truck Weight
Limit Regulations 
Report #
KTC-21-15/SPR19-570-1F  

Principal Investigators
Gayle Marks, PhD.
Research Scientist 
Jon Wilcoxson, P.E. 
Research Engineer

Bryan Gibson, PhD.
Program Manager

Chris Van Dyke, PhD.
Research Scientist

Jennifer Walton, P.E. 
Program Manager

Doug Kreis, PhD., P.E.
Director

Study Timeline
Completed June 2021 

.

Recommendations  
• Consider changes in legislation and judicial practices such as reducing the number of commodity 

exemptions or using axle-based weight limits.
• To improve pavement design for heavier vehicles, increase data collection on the weights of 

trucks involved in crashes and the impacts of truck traffic on bridge deck deterioration. 
• Implement advanced technologies to improve tracking of OW vehicles (e.g., scale houses, 

advanced WIM, mobile unit automated systems, GPS).
• Increase the issuance of citations through targeted efforts and track the commodity the vehicle 

is carrying when cited. 
• Increase fines for violations and better prosecute citations.
• Increase law enforcement staffing and resources by creating enforcement units that focus on 

OW vehicles.
• Integrate GIS data into KYTC’s interactive route maps and revise the Metal Commodities Hauling 

Network map.

• KYTC district staff share the concerns of other states — that bridge and highway networks cannot 
support overweight vehicles and believe many roadways are not designed to withstand GVWs 
of 80,000 pounds.

• States surveyed feel that permitting fees and fuel taxes are insufficient to ameliorate roadway 
damage caused by OD/OW vehicles.

• Heavier vehicles with commodity exemptions are especially damaging to collector and local 
roads. 

• Reduced funding and staff shortages make enforcement a challenging proposition.
• Several Kentucky statutes and regulations pertaining to OD/OW vehicles are obsolete, contain 

ambiguous language, or contradict one another.   
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One of the Kentucky Transportation Cabinet’s (KYTC) foremost priorities in fulfilling its mission is to 
deliver successful projects. A successful project meets the defined scope with quality solutions and 
is delivered on time and within the budget specified in the highway plan.  A 2002 AASHTO study 
found that a focus on pre-construction activities is one of four indicators that can be used to measure 
agency effectiveness. Good project scoping includes a detailed project description that addresses 
the purpose and need and clearly communicates what the project will and will not deliver. Ideally 
a project scope is defined in the early phases of the highway project development process. KYTC 
initiated a study to help program and project managers strengthen scoping processes in order 
to clearly and accurately identify project needs, better control project development activities, 
optimize resource use, keep activities on schedule, and improve project outcomes. 

   

RREESSEEAARRCCHH  NNOOTTEE
Best Practices for Highway Project Scoping 

The Challenge

This research defines principles to (1) help KYTC programmatically improve its project scoping, (2) 
identify tools and processes to facilitate programming, and (3) help program and project managers 
narrow and hone a project’s scope before it is established in the Highway Plan. KTC researchers 
performed a literature review, analyzed peer state scoping processes, and held several KYTC 
brainstorming workshops which unveiled valuable insights into current scoping practices.

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Best Practices for Highway 
Project Scoping
Report #
KTC-23-08/ SPR22-632-1F

Principal Investigators
Jeff Jasper, P.E.
Program Manager and
Research Engineer 
Samantha Wright, P.E.
Research Engineer

Jon Wilcoxson, P.E.
Research Engineer

Robin Baskette, MA
Research Engineer

Chris Van Dyke, Ph.D.
Research Scientist

Study Timeline
Completed August 2022 

The research team investigated scoping processes for several different project scenarios:

Recommendations  
• Throughout the study researchers documented project scoping practices by project type. 
• Each recommended best practice was described by its title, background information, goal, 

implementation strategies, and a ranked score for implementation effort and value to KYTC. 
• Best practices were grouped into the following categories: (1) Human Resource-Focused Practices, 

(2) Programmatic Changes, (3) Project-Level Improvements, and (4) Secondary Best Practices.
• The best practices for Capital Improvement projects had universal application across project types, 

so a General Best Practices category was created. Eight general best practices were selected as 
top practices:

 

• Different project scales: minor, intermediate, major 
• Several project types: (1) Capital Improvement Projects (i.e., Mobility and Economic Development), 

(2) Safety, (3) Asset Management (i.e., Bridges/ Pavement), and (4) Maintenance and Operations
• The first 0-3% of project development and up to 30% of project development (when the environmental 

phase is complete)  

                - Strengthen Commitment to Robust Scoping and Lengthen Early Project Stages 
 - Ramp Up Project Development Activities During Scoping 
 - Increase the Number of Project Managers 
 - Multidisciplinary Coordination and Risk-Based Scoping 
 - Cross Program Coordination and Collaboration 
 - Scoping and Project Delivery Performance Measures 
 - Scoring of Project Alternatives 
 - Increase Human Resources for Project Scoping
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Due to limited staff and resources, only a small percentage of 
the commercial vehicles passing through Kentucky each day can 
be screened or inspected by enforcement personnel. Inspection 
facilities need the best available tools and technologies to assist 
them in selecting trucks for inspection so they can focus on 
those carriers and vehicles most likely to be in violation of laws 
and regulations. Kentucky has used infrared (IR) technology for 
approximately 20 years, providing enforcement personnel with 
visual indicators to identify trucks with brake or tire deficiencies. 
With the goal of enhancing the quality and efficiency of Level 
1 safety inspections, KTC worked with enforcement personnel 
at two inspection facilities to test the value of IR technology in 
identifying trucks with safety-related brake and tire violations.

RREESSEEAARRCCHH  NNOOTTEE
Evaluation of Manual Infrared Brake Screening 
Technologies 

Background

The two sites selected to install and operate manual IR brake screening systems were eastbound 
Lyon County (on I-24 in western Kentucky) and Rowan County (on westbound I-64 in eastern 
Kentucky). The addition of an IR radio button feature allowed a direct comparison of number of 
violations identified per inspection and out-of-service rates for IR-generated inspections versus all 
other inspections. The Rowan County facility lacked sufficient data over the project timeline, so the 
evaluation focused on inspections at the Lyon County site for a 60-day period during September 
and October 2021.

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Evaluation of Manual Infrared
Brake Screening Technologies
Report #
KTC-22-06/RSF19-71-1F

Principal Investigators
Joseph D.Crabtree, PhD,  P.E.
Research Engineer 
Brian Beaven 
Research Scientist

Jennifer Walton, P.E.
Program Manager

Study Timeline
Completed April 2022 Recommendations  

The conclusions of this study were based on limited data from one facility. Additional data should 
be collected and analyzed to determine if the system continues to benefit inspection facilities. 
Strong consideration should be given to installing this technology at additional sites, with the 
eventual goal of making it available at all fixed enforcement locations.

• When IR technology was used to select trucks for inspection, nearly 100% found violations, 
with more than three violations found per inspection. Brake and tire violations were found more 
frequently.

• The Out-of-Service (OOS) rate for IR inspections was 74%, compared to 41% for all inspections.
• Inspectors favored implementing the technology at all inspection facilities in Kentucky so that 

everyone could be trained to use the system and gain experience.
• Inspection personnel felt the technology helped them do their jobs more efficiently, and they 

preferred selecting trucks for inspection based on visual indications instead of a credentials 
flag.
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Traditional approaches to highway safety can be augmented through 
multidisciplinary approaches that consider both engineering and behavioral 
interventions.  The primary focus of this study was on behaviors targeted in 
Kentucky’s Strategic Highway Safety Plan such as aggressive driving, distracted 
driving, impaired driving, and driving without proper restraint. The research team 
sought to understand factors that affect driving behaviors and crash probabilities 
in order to improve safety across the state. Factors included latent conditions (e.g., 
demographics, socioeconomics) and proximate influences (e.g., vehicular and 
roadway factors) on crashes.        

RREESSEEAARRCCHH  NNOOTTEE
Combined Behavioral and Engineering Approach 
to Preventing Highway Fatalities

The Challenge

Building Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Combined Behavioral and 
Engineering Approach to 
Preventing Highway Fatalities 
Report #
KTC-23-01/SPR21-601-1F

Principal Investigators
Benjamin Blandford, PhD.
Research Scientist 
Reginald Souleyrette PhD, P.E.
Professor & Program Manager

Caitlin N. Pope, PhD
UK Department of Health,
Behavior, & Society

Tony Fields 
Research Scientist

Erin Lammers, P.E. 
Research Engineer

Study Timeline
Completed August 2022 

• Reviewed literature from public health and systems-based approaches to safety. 
• Utilized a systems-based framework of roadway safety data, statistical and geospatial analysis, 

         and SPF modeling and network screening. 
• Examined a data set of over 500,000 crashes in Kentucky between 2014 and 2018 to generate 

statistical models that predict crashes involving risk-taking behaviors. 
• Developed an analytical framework to help understand the variables that influence crash occurrences 

and outcomes. 

Key Takeaways
Researchers proposed a process that identifies when and where behavioral modification strategies 
could complement or substitute for engineering strategies. In some cases, a behavioral-related 
modification may be more effective than an engineering solution. The result is a tool practitioners can 
use to identify communities and corridors where a high number of behavioral-related crashes occur. 
This in turn can inform the selection of countermeasures.

Severe aggressive driving crashes 
This map shows the results for all severe 
(fatal or incapacitating injury) aggressive 
driving crashes. In this map, rural areas, 
including southeastern and parts of western 
Kentucky, demonstrate increased likelihoods. 

All aggressive driving crashes 
This map shows the results for all aggressive 
driving crashes and demonstrates a clear 
connection between urbanized areas, and in 
some cases wealthy suburbanized areas, and 
aggressive driving crashes. College towns 
are also implicated.
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Kentucky established its Extended Weight Coal or Coal 
Byproducts Hall Road System (EWCHRS) to increase the state’s 
competitiveness within the coal industry and reduce financial 
burdens on coal haulers. A new extended-weight haul system for 
unrefined petroleum products will be implemented in 2022, and 
further expansion of extended-weight hauling is possible. The 
Kentucky Transportation Cabinet asked KTC to examine current 
laws and strategies related to vehicle weight limits and identify 
methods for improving the state’s extended weight limit policies.     
   

RREESSEEAARRCCHH  NNOOTTEE
A Review of Kentucky’s Extended-Weight 
Hauling Programs

The Challenge

• Surveyed literature on how overweight vehicles affect the integrity of roads and bridges. 
• Described Kentucky statutes and regulations pertaining to the EWCHRS and vehicle weight limits. 
• Reviewed policies and strategies used in other states to handle extended-weight hauling.
• Surveyed personnel at other state transportation agencies about challenges related to weight 

limit policies and regulations. 

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

A Review of Kentucky’s 
Extended-Weight Hauling
Programs
Report #
KTC-21-22/SPR20-589-1F 

Principal Investigators
P. Gayle Marks, PhD.
Research Scientist 
Jon Wilcoxson, P.E.
Research Engineer

Bryan Gibson, PhD
Program Manager

Chris Van Dyke, PhD
Research Scientist

Andrew Martin, PhD.
Research Scientist

Jennifer Walton, P.E.
Program Manager 

Doug Kreis, PhD, P.E.
Director

Study Timeline
Completed November 2021 

Overweight loads are getting heavier, presenting safety hazards and increasing damage to roads. 
Roads and bridges that are continuously exposed to overweight vehicles have shorter service lives, 
and there are few methods for quantifying rates of deterioration. Combined with these factors, there 
are several reasons the current level of revenue collected from permitting fees is not sufficient to offset 
damage caused by overweight trucks: 

Recommendations  
• Investigate the feasibility of a statewide long-haul network with weight limits based on axle weight 

and wheelbases that accommodates all commodities. 
• Modify the EWCHRS fee structure by either raising decal fees, including a higher flat rate based on 

truck configuration, or enacting a fee structure similar to Kentucky’s Weight Distance tax.  
• Strengthen enforcement of weight limits on the EWCHRS by imposing more stringent penalties.  
• Mandate installation of GPS systems on vehicles that travel the EWCHRS to streamline mileage 

reporting and improve driver awareness of routes that cannot accommodate their vehicles.
• Eliminate inconsistencies, ambiguities, and redundancies in regulatory and statutory language 

and establish regulations that address specific commodities.
• Establish a centralized, easy-to-search database that provides more information on routes, 

networks, and construction lettings. 
• Review how EWCHRS routes are displayed/characterized on parkways that end at interstates. 

• Some vehicle owners run overweight because the resulting fines and fees can be less expensive than 
obtaining the correct permit. 

• Enforcing overweight trucks is complicated by exemptions that apply to specific industries and 
commodities. 

• Inadequate staffing and inconsistent weigh station operating schedules further hamper enforcement.  
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Jointless bridge designs have become increasingly popular at state transportation 
agencies (STAs) due to their low construction and maintenance costs. However, there are 
risks associated with the design. Soil movement in embankments and loads carried by 
the superstructure can displace integral end bents. The Kentucky Transportation Cabinet 
(KYTC) addressed this challenge by placing elasticized geofoam between the soil and the 
integral end bent. There are issues with this treatment — the geofoam is expensive and the 
design needs to be modified in the location where the geofoam and overlying pavement 
meet. KYTC asked researchers at the Kentucky Transportation Center (KTC) to identify less 
costly materials that would reduce the settlement of integral end bents. 

RREESSEEAARRCCHH  NNOOTTEE
Fill Materials at Integral End Bents

The Challenge

• Established a lab procedure to evaluate the recoverable deformation and maximum 
resistant stress on different integral end bent samples.

• Evaluated seven materials derived from recycled tires to determine which have similar 
elastic properties to elasticized geofoam.

Building Solutions

Finding Solutions

KTC: A History of Excellence in Transportation

Since 1981, The Kentucky Transportation Center (KTC) has been a nationally recognized leader in applied transportation research. Multidisciplinary 
teams provide innovative research, exemplary technology transfer, and real-world education to the transportation community. KTC maintains its 
strong collaborative relationship with KYTC by delivering projects in the state highway plan and aiding the implementation of research findings. The 
Center also partners with federal, state, and local agencies, private stakeholders, and other university transportation centers to develop transformative 
solutions to the most pressing issues facing all modes of transportation.

Research Project

Fill Materials at Integral 
End Bents
Report #
KTC-22-03/SPR19-572-1F  

Principal Investigators
Charlie Sun, PhD., P.E.
Research Engineer 
Tony Beckham, P.G. 
Senior Research Technician

KYTC Contributors:
Bart Asher & 
Michael Carpenter

Study Timeline
Completed March 2022 

Recommendations  
KYTC has not yet identified a demonstration project to test the use of tire derivatives 
and the proposed installation methods. An implementation study will follow when the 
Cabinet selects a site.  

Two lower cost materials were selected: shredded tire chips and recycled tire granules. 
The shredded tire chips performed the best in terms of recoverable deformation, but 
the resistant stress was less than that the geofoam tested at the same strain. Recycled 
tire granules exhibited the best performance for both resistant stress and recoverable 
deformation.

Installing chips or particles on 
construction sites is the biggest 
challenge in using these alternative 
materials. Researchers developed two 
step-by-step installation procedures: 
1) recycled tire derivatives are delivered 
in bags and stacked against the back 
of the end bent/abutment, and 2) bulk-
packaged recycled tire derivatives are 
placed into baskets located against the 
back end of the bent/abutment.  
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