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A Note from Our Director

Looking Ahead

A change in administration naturally brings renewed
discussion about priorities, investments and expectations
for all parts of VDOT. Although those conversations

will continue to evolve over time, VTRC's responsibility
to provide research that helps the Department make
informed decisions grounded in evidence, engineering
judgment and practical experience remains consistent.

The projects highlighted in this issue reflect that focus.
Some address immediate operational concerns, such

as emergency response considerations for electric
vehicle fires, work zone and signal operations and
safety performance modeling. Others examine longer-term questions involving
sustainability, environmental stewardship, materials performance and system
resilience. In each case, the objective is not simply to study a topic because

it is new, technically interesting or being pursued by other state DOTs, but to
determine whether a change in practice will ..
meaningfully improve outcomes here in Virginia. More often, it is

determining which
That distinction matters because research, by : s
. . . ' changes are sufficient!
itself, accomplishes very little. Its value depends 9 y

on implementation. Implementation requires supported by evidence

organizations to evaluate uncertainty honestly,  to justify modifying
reconsider established approaches when current practice.

warranted and accept the operational discomfort
that often accompanies change. Whether the
issue involves pavement materials, intersection design, wildlife mitigation or
preservation treatments, the challenge is rarely a lack of ideas. More often, it

is determining which changes are sufficiently supported by evidence to justify
modifying current practice. Correspondingly, we at VTRC continue to place greater
emphasis on implementation as part of the research process.

Several studies in this newsletter demonstrate the importance of that process.
Research on erosion control products identified approaches that can reduce
reseeding and project delays while lowering costs. Work on noncontact hooked
bar lap splices produced design guidance and proposed code language intended
for immediate application. Studies involving sustainable pavements,




balanced mix design and pavement
preservation continue to inform

how VDOT evaluates durability,
constructability and long-term
performance. These efforts are valuable
not because they add to the volume of
research available, but because they
support better decisions and more
effective project delivery.

We appreciate the continued
cooperation among VDOT divisions and
districts, universities, local agencies and
industry partners. The work reflected in
this issue is the result of many people
contributing their expertise to help
address practical transportation issues
facing the Commonwealth.

Michael Fitch
Director, VTRC
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VTRC Team Updates

VTRC Team Updates

Principal Research Scientist Ben Cottrell recently retired after 48 years of service at the
Research Council. Ben joined VTRC in 1978 shortly after finishing his Master’s degree at the
University of Virginia.

His first two research reports published in 1980
covered the use of curb ramps to improve
handicapped accessibility and the use of
chevrons on traffic control devices.

During his time at VTRC, Ben completed more
& than 100 research projects that spanned all
aspects of traffic engineering and safety. His
work was especially influential in the areas of
work zone safety and traffic control, speed
management, traffic control devices and sign
and pavement marking visibility. Ben was
well known for his commitment to producing
quality technical assistance work and his focus
on delivering practical work that VDOT field staff could use.

Ben served as the secretary of the Traffic and Safety Research Advisory Committee for many
years, and he helped to shape and guide the VDOT research program in traffic engineering
and safety in that role. Ben also served as a mentor to many young researchers at VTRC,
including serving on the Master’s thesis committee for Commissioner Brich.

When asked what Ben meant to VTRC, former VDOT Deputy Commissioner and VTRC Director
Cathy McGhee said:

It sounds like a cliche, but | cannot imagine VTRC without Ben. In my almost 30 years there,
Ben was a constant, steady influence on everyone, but most especially on those of us on the
SOTE team (and all the previous iterations of that team!). His work speaks for itself and serves
as a legacy for all he has done to make travel on Virginia’s roads safer and more efficient for
all of us. But what stands out even more for me is his calm approach. | can‘t remember ever
seeing him lose his cool, even when almost anyone else would have (and | probably did!). That
combination of technical expertise and unruffled professionalism is rare, and | have no doubt,
was a model that many who know Ben continue to try to emulate. | consider myself very lucky
to have been Ben’s colleague and to have had the chance to work alongside, and learn from,
one of the very best.

Ben’s steady presence and sense of humor will be missed by the SOTE team, but we wish him
all the best in his well-earned retirement.




New Happenings

New Implementation Team Member at VTRC

We are pleased to welcome Brittany Moon as our newest
Program Analyst for the Implementation Team. Brittany brings
more than 14 years of experience in statistical analysis, business
analytics and automated reporting across higher education,
federal oversight and energy operations.

Brittany’s work has been nationally recognized through several
distinguished awards, including the Inspector General Award
for Leading the Field, the Director’s Award for Excellence,

the Team Impact Award and the Barry R. Snyder Joint Award
for Excellence. These honors reflect her commitment to
accountability, data integrity and high impact analytical work.

In her new role, Brittany will support program performance

tracking, operational analysis and strategic reporting. Her expertise in Power BI, process
automation and data storytelling will strengthen VTRC's ability to deliver clear, actionable
insights that support VDOT's mission.

Please join us in welcoming Brittany to the team. We're excited to have her on board and look
forward to the expertise and energy she brings.



Research Updates

VTRC PUBLICATIONS

Evaluation of Rolled Erosion Control Products
and Seed Mixes for Vegetation Establishment

Alkali-Silica Reaction (ASR) Mitigation in High-

on Slopes
Author(s): Bridget M. Donalson and Maria S.

Rossetti, Ph.D.

VDOT may use several types of rolled
erosion control products (RECPs) which help
vegetation establish on steep slopes. This
study compared the performance of these
RECPs and found that degradable EC-2 mats
reliably supported vegetation growth and
met permanent stabilization thresholds on
2:1 slopes, performing better than EC-3 mats.
While the lower cost of EC-2 mats saves the
Department an estimated $400,000 during a
10-year period, the more important benefit
of using EC-2 Type 2 mats is the reduction in
reseeding or permit delays.

An Analysis of VDOT's Sight Distance
Requirements Relative to Context-Sensitive
Designs

Author(s): Sharad Lamsal, Jonathan McKinney,
Lance E. Dougald and Tong Donna Chen, Ph.D.,
P.E.

Intersection sight distance (ISD) requirements
are intended to enhance safety by ensuring
adequate visibility, but in dense urban

areas, ISD requirements can limit urban
streetscape features such as street trees and
transit infrastructure. Although substantial
literature exists on ISD safety impacts, little
focuses on low-speed urban environments—
an area of interest to VDOT. Accordingly,

this study reviewed current ISD guidelines,
surveyed 75 state DOTs, Virginia localities,

and VDOT residencies and analyzed crashes

at 359 Virginia intersections. Meeting VDOT
ISD guidance was found to be negatively
correlated with crashes: for intersections with
posted speeds less than or equal to 25 miles
per hour, increasing sight distance to the right
by 100 feet reduced crashes by approximately
9.24% at T-intersections and 15.8% at four-leg
intersections.

Alkali Content Cements

Author(s): Amir Behravan, Ph.D. P.E., Gabriel
Arce, Ph.D., P.E. and Celik Ozyildirim, Ph.D., P.E.
This study presents a comprehensive
evaluation of alkali-silica reaction (ASR)

in concrete mixtures, focusing on the
performance-based specifications and the
critical role of supplementary cementitious
materials (SCMs) in mitigation.

Emergency Management Strategies for Electric
Vehicles

Author(s): Noah J. Goodall, Ph.D., PE.

Electric vehicle fires present unique challenges
for roadway incident management due

to lithium-ion battery thermal runaway
characteristics that can result in extended
suppression durations, toxic emissions and
reignition risks. This study assessed the
prevalence and operational impacts of electric
vehicle fires through analysis of vehicle

fire incident durations from 2016 to 2024,
review of emergency response guidelines and
interviews with Virginia incident responders.

Quantifying Sustainable Pavements in Virginia
— FHWA Climate Challenge Study

Author(s): Eugene A. Amarh, Ph.D., Samer W.
Katicha, Ph.D., Gerardo W. Flintsch, Ph.D., P.E.
and Brian K. Diefenderfer, Ph.D., PEE.

This study supports Virginia's efforts

to participate in the Federal Highway
Administration’s Climate Challenge Program.
The research team developed and applied
Life Cycle Analysis models to evaluate the
effects of key pavement treatments, including
asphalt overlays, balanced mix designs, cold
in-place recycling, full-depth reclamation and
Portland cement concrete paving. The study
recommends that VTRC host a concluding
workshop to provide additional training
resources and knowledge transfer to VDOT
staff.




Development of Design Recommendations for
Noncontact Hooked Bar Lap Spices for Large
Reinforcing Bars

Author(s): Zachary W. Coleman, Ph.D., Mason
Brown, Carin L. Roberts-Wollmann, Ph.D.,
P.E., Eric Jacques, Ph.D., P.Eng. and Bernard L.
Kassner, Ph.D., P.E.

This study developed validated design
guidance for noncontact hooked bar lap
splices used in closure joints of precast
concrete pier caps, where long straight-

bar splice lengths can reduce the economic
benefit of prefabrication. Through 73 large-
scale laboratory tests and supporting finite
element analyses, researchers evaluated

the influence of key variables including lap
length, bar size, concrete strength, cover,
transverse reinforcement and steel fibers.
Results showed that splices without transverse
reinforcement are vulnerable to premature
side failures, while added confinement
significantly improves performance. Although
noncontact hooked splices are generally
weaker than contact splices, they can
effectively reduce required splice lengths
when properly detailed. The project produced
a new design equation, example calculations
and proposed code language to support
immediate implementation, providing VDOT
with research-backed criteria to improve the
safety, constructability and cost-effectiveness
of precast bridge substructures.

Halifax County Road Orders 1752-1767
Author: Ann B. Miller

The road history projects undertaken by VTRC
establish the feasibility of studies of early road
networks and their use in the environmental
review process and lay the foundation for
additional research by local groups. This
volume marks the 32nd entry in the Historic
Roads of Virginia series, initiated in 1973.
Halifax County Road Orders 1752-1767 furthers
the coverage of the early southern Virginia
transportation records begun in the previously

published Brunswick County Road Orders
1732-1749, Lunenburg County Road Orders
1746-1764 and Amelia County Road Orders
1735-1753. If questions arise about early roads
once a VDOT project is underway, primary
historical research of this nature can take 6 to
12 months to complete. Therefore, this volume
can reduce delays should such questions arise.

Intersection Safety Performance Function
Calibration for Project Planning and Design
Author: Justice Appiah, Ph.D., P.E.

This study calibrated the predictive models
for conventional intersections in the Highway
Safety Manual (HSM) second edition draft to
account for local conditions in Virginia. The
calibration ensures that predictions made
with the HSM safety performance functions
accurately reflect the crash experience, driver
population and environmental characteristics
of the state. Crash, traffic and geometric
data were collected for 1,326 intersections
across Virginia, representing minor road
stop-controlled, all-way stop-controlled and
signal-controlled configurations on rural two-
lane, rural multilane and urban or suburban
arterial highways. The study followed HSM-
recommended procedures to estimate
calibration factors and dispersion parameters
for the conventional intersection site-type
safety performance functions in the HSM
second edition draft.

Resilient Modulus of Coarse-Grained Subgrade

Soils for Pavement Design

Authors: M. Shabbir Hossain, Ph.D., P.E. and
Harikrishnan Nair, Ph.D., P.E.

In 2018 VDOT implemented the
AASHTOWare-ME version 2.2.6 pavement
design methodology for new construction,
reconstruction and lane-widening projects
across interstate, primary and secondary
routes. As part of this methodology, the
resilient modulus (Mr) is recommended by
the MEPDG to characterize subgrade soils.




However, Virginia does not currently have
statewide average Mr values or correlations
for coarse-grained soils (A-1, A-2 and

A-3). Although some measured values

exist, they are significantly lower than the
AASHTO-recommended default values,
warranting further investigation. In this study,
six coarse-grained soil samples were tested for
Mr at standard Proctor compactive effort.

Business Impacts of Access Changes

Authors: James S. Gillespie, Isaiah E. Batman
and Katya E. Benham

A concern with some intersection
reconstruction projects is their impact on an
adjancent business’'s customer traffic. This
study examined the effects of VDOT geometric
improvements, such as roundabouts, restricted
crossing U-turns and reduced arterial access
points, on adjacent commercial property
values. Using data from 30 projects across

19 Virginia localities, the study found that
measured changes in motorized access had

no statistically significant effect on assessed
commercial property values within the study
period. The research also identified limited
evidence of a small negative correlation
between reconstruction activity and property
value growth that was not directly attributable
to the measured access changes.

Identifying Road Segments that Bisect
Predicted Movement Corridors for Small
Priority Species in Virginia

Authors: Thomas Akre, Ph.D., Grant Connette,
Ph.D., Craig Fergus, David Luther, Ph.D.,
Jonathan Drescher-Lehman and Bridget
Donaldson

In support of the legislatively mandated
Wildlife Corridor Action Plan, this study
developed species-specific road risk models
and identified road segments that pose

a high risk to small priority species. With
involvement from the Virginia Department

of Conservation and Recreation, the Virginia
Department of Wildlife Resources and the
VDOT Environmental Division, the study
developed maps of landscape resistance for 12
state species, such as the Alleghany woodrat,
mud snake and the diamondback terrapin, on

the Species of Greatest Conservation Need list.
Mitigations were identified specific to each
species, such as improving existing culvert
passability (for the Mabee’s salamander) or
use of fencing or curbing to funnel animals to
existing structures (for the spotted skunk). A
Small Species Technical Advisory Committee is
reviewing the maps for incorporation into the
next version of the Wildlife Corridor Action
Plan, which must be updated every four years.

Virginia’s 2024 Implementation of Balanced
Mix Design

Author(s): Stacey D. Diefenderfer, Ph.D.,

P.E., Bryan C. Smith, Ph.D., PE. and Candice
Entwistle

VDOT implemented balanced mix design
(BMD) performance testing for asphalt mixture
design and production in the 2024 paving
season. The BMD approach seeks to achieve
asphalt mixtures that have properties to

resist both cracking and rutting distresses and
to increase durability. This implementation

of BMD follows years of research and trial
projects evaluating the performance test
procedures and thresholds. This study
documents BMD implementation in Virginia
to capture lessons learned after producing
approximately 2 million tons of BMD-designed
mixtures in 2024.

Developing a Road Risk Model for

Large Animal Crashes in Virginia: A Safe
System Approach to Cost-Effective Safety
Improvements

Authors: lan Hamilton, AICP and Bridget M.
Donaldson

This study developed a model to identify
Virginia road segments at high risk of white-
tailed deer- or black bear-vehicle collisions.
The study also produced a protype tool that
estimates the safety benefits of reducing
deer and bear crashes along a road segment.
The large animal crash risk model and
accompanying benefit-cost approach will
contribute to the Wildlife Corridor Action Plan
prioritization process and will supplement
VDOT safety efforts by improving the
evaluation of large animal crash risk and the
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cost-effectiveness of safety countermeasures.

The Effect of In-Stream Construction Activities
on Turbidity, Suspended Sediment and
Sediment Loads

Authors: Lewis N. Lloyd, P.E. and Bridget M.
Donaldson

In-stream construction work, typically
performed with cofferdams, can elevate
turbidity which can affect sensitive aquatic
species such as freshwater mussels. This study
quantified these turbidity impacts, finding
that for most cofferdam-related construction
events, more than 75% of the sediment load
occurred in the first 50 feet downstream,
sediment loads were much lower than

for precipitation events, that sheet piles
generated lower turbidity than sandbag or
Jersey barrier cofferdams, and that turbidity
levels returned to background levels within 5
to 90 minutes. VDOT's Environmental Division,
the U.S. Fish and Wildlife Service and the
Virginia Department of Wildlife Resources
will use this report to inform reviews of VDOT
construction projects involving in-stream
activities.

Short-Term Field Evaluation of Spray-

on Rejuvenators for Asphalt Pavement
Preservation

Authors: llker Boz, Ph.D., P.E. and Elizabeth
Turochy

The study evaluated the feasibility and
short-term performance of spray-on asphalt
rejuvenators under Virginia conditions. Field
trials in the Lynchburg and Northern Virginia
districts examined material response and
functional performance across treated and
control pavement segments. Results showed
that spray-on rejuvenators can be successfully
applied when proper preparation and curing
practices are followed. They caused temporary
friction reduction post-application, with
friction recovering over time, and produced
minimal changes in texture, ride quality and
rutting. Binder rheology impacts varied by
product. The study recommends continued
monitoring of existing test sections and
identifying suitable pavement categories

for broader integration of rejuvenators into

VDOT'’s preservation programs.
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EXTERNAL PUBLICATIONS

A Virginia's 2024 Implementation of Balanced Mix Design
Author(s): Stacey D. Diefenderfer, Ph.D., PE., Bryan C. Smith, Ph.D., PE. and Candice Entwistle

A Cracking Performance Evaluation of BMD Surface Mixtures with Conventional and High RAP
Contents: Insights from Accelerated Pavement Testing Program, International Journal of
Pavement Engineering
Author(s): Bilin Tong, Jhony Habbouche, Ernesto Urbaez Perez, Gerardo W. Flintsch, Stacey D.
Diefenderfer, Brian K. Diefenderfer, Eugene Amarh and Samer Wehbe Katicha

A Design Guide 41: Structural Joints Using Stainless Steel Bolts, published by The American
Institute of Steel Construction
Authors: Francisco Meza, Nancy Baddoo and Jason Provines

A Calibration of a 3D-FE Model with Non-Contact Laser Doppler Vibrometer Measurements
of Pavement Deflection Velocity Under Accelerated Pavement Testing, Journal of Applied
Sciences
Authors: Ernesto Urbaez, Gerardo Flintsch, Bilin Tong, Samer Katicha and Brian Diefenderfer

A Testing and Microcracking Assessment of Cement-Treated Full-Depth Reclamation,
Transportation Research Record
Authors: Bilin Tong, Eugene Amarh, Brian Diefenderfer, Alex Brand, R.H. Hasan, Samer
Katicha, Benavides Ruiz and Gerardo Flintsch

INITIATED VTRC RESEARCH

A Impact of Noise Barriers on Residential Property Values
Xu, Y., Ph.D.

A Calibration and Implementation of Highway Safety Manual Bicyclist and Pedestrian
Intersection Crash Prediction Models
Fountaine, M., Ph.D, PE., Xie, K., Yang, H. and Cetin, M.

A Evaluating Fuzzed Connected Vehicle Data to Support Travel Demand Modeling
Zhu, S. and Miller, J., Ph.D., PE.

AImproved VDOT Bioretention Media Specification
Stewart, R., Possinger, A., Daniels, L. and Miller, J., Ph.D., PE.

A Developing Simplified and Unified Planning-Level Metrics for Operational Benefits
Tang, Q., Cetin, M., Yang, H., Xie, K. and Zhao, M., Ph.D., PE.

AImpact of Secondary Red Warning Lights on Incident Response Time — Phase 2
Appiah, J., Ph.D., PE. and Zhao, M., Ph.D., P.E.

A Real-Time Anomaly Detection System for Signalized Intersections
Lan, C.,, Ph.D. and McNamara, M., Ph.D., PE.

A Utility of Improving Nonmotorized Volume Forecasts for Bike Infrastructure
Ohlms, P, AICP. Chen, T., Ph.D. and Brown, J.

A Improving the Quality and Useability of Planned and Active Work Zone Data
McNamara, M., Ph.D., PE. and Zhao, M., Ph.D., PE.
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A Corridor Speed Management Strateqgies Toolbox
Robartes, E., Ph.D.

A Zero- and Reduced-Fare Transit Policy and Post-Pandemic Recovery: A Multi-Agency Analysis

of Ridership, Service Supply, and Access
Gillespie, J., Yacoubian, L., Ohlms, P, AICP and Chen, T., Ph.D.

hEnhanced Risk Management for Surface Transportation Projects
Tieman, R., Ph.D.
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Other News

A EDGE Professional Development Day at VTRC
VTRC staff hosted 18 EDGE participants and staff, engaging on topics related to structures,
pavements, safety, system operations, traffic engineering and the environment and concluding
with tours of VDOT facilities.

A Virginia Forum Presentation
Research Scientist Ann Miller was invited to present “Putting the 1716 Spotswood Expedition
in Context: Before, During, and After the ‘Knights” at the Virginia Forum, a statewide
interdisciplinary history and cultural resources conference now in its 20th year.

A Local Technical Assistance Program Lunch and Learn Presentation on Spray-On Rejuvenators
A presentation titled “VDOT's Experience with Spray-On Rejuvenators: Field Trials” was delivered
as part of VTRC's LTAP Lunch and Learn Series. The session was attended, both in person and
online, by representatives from various organizations such as VDOT, City of Richmond, City of
Norfolk, Henrico County, along with industry members, and highlighted field performance and
key observations from ongoing evaluations of spray-on rejuvenator applications.

A Transportation Association of Canada Spring Technical Meeting Presentation
Research Scientist Brian Diefenderfer delivered a presentation to the Spring Technical Meeting
of the Transportation Association of Canada. He was asked to speak about VDOTs work with
pavement recycling, focusing on the AASHTO test methods developed as a result of the NCHRP
9-62 project (Diefenderfer was the study PI), the recently completed I-64 widening projects that
used a combination of Cold Central Plant Recycling (CCPR) and Full Depth Reclamation (FDR) and
the ongoing I-81 widening projects that are using FDR made from stabilized screenings.

A Low Impact Development Techniques for Stormwater Management
Research Scientist Lewis Lloyd provided a presentation for the Richmond District’s Locally
Administered Projects Forum on the findings of the study “Evaluating the Effectiveness of and
Maintenance of Low Impact Development Designs for Stormwater Management: A Case Study
Along Lorton Road in Fairfax County.”

A National Steel Bridge Alliance’s Virginia Steel Bridge Forum
Structures Team Scientist Jason Provines was invited by Assistant State Structure and Bridge
Engineer Junyi Meng to present at the National Steel Bridge Alliance’s Virginia Steel Bridge
Forum. Jason delivered a presentation on VDOT's use of ASTM A709 Grade 50CR stainless steel,
highlighting constructed bridge projects and related VTRC research efforts. The forum provided
an opportunity to share VDOT's experience with innovative steel bridge solutions and to
exchange information with industry experts on current practices and emerging technologies.




A EDGE Professional Development Day at VTRC
VTRC staff hosted 18 EDGE participants and staff, engaging on topics related to structures,
pavements, safety, system operations, traffic engineering and the environment and concluding
with tours of VDOT facilities.

A Civil Engineering Webinar for Community College Students
Research Scientist llker Boz delivered a webinar to students at Laurel Ridge Community College
introducing civil engineering disciplines, with a focus on pavement engineering and its role
in delivering safe and durable roadway systems. The session also highlighted VTRC's role in
transportation research and discussed career pathways in the field.

AVDOT Lunch & Learn Series: Estimating Disadvantaged Populations Using
Publicly Available Data
VTRC EPE Team Scientist Yiqing Xu presented how transportation agencies should balance
accuracy, transparency and practicality to identify impacts of candidate infrastructure
investments. This work was done to support calculations within the SMART SCALE
prioritization process and was based on VTRC report 25-R23.

A Office of Strategic Innovation Guest Lectures at Old Dominion University Senior Seminar
The Office of Strategic Innovation (OSI) presented on Future Innovation: Digital Twin at Old
Dominion University (ODU) as a part of the senior seminar lecture series.

A Bringing Innovation to VDOT
DRIVERS Project Management Office coordinated an ideaDRIVER campaign to identify
innovations from other DOTs for use at VDOT. 37 innovations were identified. Innovations
readily available for statewide adoption are availabile in the Innovation Catalog.

A Solar Traffic Signals and Satellite Connectivity
OSl finalized reports on solar-powered traffic signals and satellite-based connectivity
solutions.
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Awards

A The RM3P Dynamic Incentivization application, GoMyWayVA™, was recognized by the
Association of Marketing and Communication Professionals (AMCP) as a Digital Award
recipient. The application received a Gold Award in the Digital Marketing & Integrated
Campaigns category, an international competition recognizing excellence in digital
communication planning, design, and production.

A Research Scientist Chien-Lun Lan has been appointed as an Associate Editor for the
Transportation Research Record.

A The RM3P Dynamic Incentivization app, GoMyWayVA™, released by VDOT and Virginia
Department of Rail and Public Transportation in October 2025, received a “Silver” Mercury
Excellence Award in the Campaigns/Marketing Communications category from MerComm
Inc.

A Research Scientist Mo Zhao was selected to serve on the Transportation Research Board
Smart Highways conference planning committee. The conference will occur in Summer 2027
and will focus on how Al and automation are integrating with physical infrastructure and

policy.
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