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PRESIDENT’S MESSAGE

BY TIM HARRAWOOD
President, FP2 Inc.

Preservation Flourishes
Despite 2021 Obstacles

F

or many in the pavement preservation industry, the paving
season has come to a close.
I sincerely hope that everyone had a safe and successful
year. Still, I’m aware that the 2021 construction season
was filled with challenges that I cannot recall in my 35-plus
years in the business.
Parts availability, truck driver shortages, labor shortages, equipment availability and some looming material shortages that had
a negative effect on everyone will no doubt linger into the 2022
season. It would seem on the surface that the remedy for this
ongoing situation would be an easy fix, however it appears that
there is not much hope of things changing in the near term.
One might have assumed that the end of the enhanced unemployment on Labor Day—coupled with the increased wages that
employers are paying—would have sparked a resurgence in the
availability of a willing workforce. It did not!
It may be debatable as to the cause of these issues, but ultimately there are millions of jobs available and millions out of
work; the pay and benefits are higher than ever; and the resources
are available to put this country back to work. Incentivizing the
workforce is a must if this great country of ours wishes to prosper
as we move forward.

GROWTH DESPITE OBSTACLES
Despite the enormous and plentiful obstacles encountered during the 2021 season, it’s encouraging to see that the growth of
pavement preservation continues to rise throughout the country.
The legislative efforts of FP2 and its contributors—coordinated
with our legislative counsel Tracy Taylor of Alignment Government
Strategies—are not only necessary, but instrumental, in keeping
the obvious advantages of pavement preservation in front of the
decision makers in Washington D.C.
At the same time, FP2’s three founding associations—the
Asphalt Emulsion Manufacturers Association (AEMA),
Asphalt Recycling & Reclaiming Association (ARRA) and
International Slurry Surfacing Association (ISSA)—along
with the National Asphalt Pavement Association (NAPA)
and International Grooving & Grinding Association (IGGA),
work within the pavement preservation industry and with their
members to educate their constituents and user agencies on
the best practices and proper applications of their individual
preservation disciplines.
When the theory of preserving the country’s infrastructure is
embraced by agencies, and our industry delivers to the end user

cost-effective treatments that are not only robust, but increase
safety, all the while improving more miles of pavement vs. rehabilitative processes, it’s beneficial to all.
NCPP GREAT RESOURCE
In addition to the efforts of FP2 and the individual associations,
it’s important to note the positive effect that the National Center
for Pavement Preservation has contributed to the pavement
preservation industry. Financially supported in part by FP2, NCPP’s
educational efforts through the regional partnerships have been
instrumental in the proper use and acceptance of preservation.
Therefore, FP2 would like to welcome the new director of NCPP,
Dr. Bouzid Choubane, P.E., who succeeds Dr. Judith Corley-Lay,
P.E. We look forward to collaborating with Bouzid to further the
acceptance of pavement preservation. See our exclusive interview
with him on pp 12-16 in this issue.
PROGRESS AT NCAT/MnROAD
Oct. 19-20 marked the date of the National Center for Asphalt
Technology (NCAT) and Minnesota DOT Road Research Facility
(MnROAD) update on northern climate preservation treatment
performance under study at MnROAD.
As with past study reports, the data show that the proper timing of treatment installation—combined with quality materials,
quality installations and quality oversight—can and will provide
condition-improving benefits, as well as life-extending benefits
that far exceed the expectations of the researchers.
FP2 and its contributors have been involved with the planning,
execution of treatment installation, and evaluation measures from
the beginning of the study, and continue to stay engaged with the
very positive results that are resulting from the research.
As some of you may have heard, FP2’s long-time executive
director, Jim Moulthrop, P.E., will be retiring at the conclusion
of the 101st Transportation Research Board Meeting, to be held
in Washington D.C. Jan. 9-13, 2022.
There will be a tribute to Jim during the TRB Pavement
Preservation Committee meeting, and we encourage registrants
who have worked with Jim over the years to attend. For those
unable to attend, please feel free to join us in the FP2 hospitality
suite to celebrate Jim’s well-deserved retirement.
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HOW FP 2 WORKS FOR YOU

Florida DOT’s Choubane New Director
of National Center for Pavement Preservation
EDITED BY PAVEMENT PRESERVATION JOURNAL

T

he new director of the National
Center for Pavement Preservation
(NCPP) is Dr. Bouzid Choubane,
P.E., succeeding Dr. Judith
Corley-Lay, P.E. He brings more than
three decades of experience in pavements
and materials to NCPP, which is supported
in part by FP2 Inc. Pavement Preservation
Journal conducted this interview with
Choubane in October to shine a light on
the center as it enters 2022 and give stakeholders an idea of where he will take NCPP.

New director of NCPP is Dr. Bouzid Choubane, P.E.

WHY PAVEMENT PRESERVATION?
As you well know, transportation agencies spend a considerable portion of their
budgets on transportation infrastructure.
Preservation programs are important to preserve such an investment and provide a safe,
efficient, resilient and durable infrastructure.
This ultimately results in a significant reduction in construction and management costs
because preservation is time-efficient and
cost-effective.
In addition, with the implementation of
performance measures through MAP-21 and
the Fast Act, states are held accountable for
the condition of their transportation infrastructure. I believe this type of accountability

represents an opportunity for a push and an
incentive for agencies to adopt a preservation program, as it’s the most cost-effective
approach to improve and maintain the state
of good network condition.
HOW DEEPLY HAS THE CONCEPT
OR PHILOSOPHY OF PAVEMENT
PRESERVATION PENETRATED
INTO OUR ROAD AGENCIES OVER
THE LAST TWO DECADES? WHO
HAS TAKEN THE LEAD…LOCAL OR
STATE AGENCIES?
Preservation is a cost-effective approach to
optimizing and getting longer performance
life out of existing infrastructure. As such,
we have come to realize that advancements
in this area of transportation infrastructure
preservation are of tremendous importance
to the interest of the nation and its economy.
As a result, the field of pavement preservation, in terms of knowledge and the state
of the practice, has come a long way since
the inception of the center two decades ago.
Because of their comparatively higher
level of resource availability (budget and
staffing), state agencies are, in general, farther along with preservation than local agencies. That said, though, there are some local

Candidates for NCPP-administered certification program
for pavement preservation take exam testing knowledge

12

View past issues of the PAVEMENT PRESERVATION JOURNAL online at www.naylornetwork.com/fpp-nxt

agencies that have very active and advanced
preservation programs. Some preservation
programs at the state and local levels waver,
at times, depending on a number of dynamic
conditions. Reaching out to local agencies
is a tremendous opportunity to continue to
grow the preservation state of knowledge
and the state of the practice. There are thousands of local agencies across the country
that need technical assistance in creating
and growing a preservation program.
WHAT IS THE ROLE OF NCPP
IN PROMOTING PAVEMENT
PRESERVATION?
I see the role of NCPP as the hub to address
in a focused and timely manner infrastructure preservation-related issues, and to
identify, promote and facilitate the implementation and dissemination of proven
preservation solutions, best practices and
emerging technologies for preserving the
infrastructure, while minimizing the cost
related to managing such infrastructure.
The role is also to consolidate the concerns
and needs of our partners and stakeholders;
and to provide an environment for learning
and training as well.
I also believe that synergistic partnerships are a key mechanism for supporting
center endeavors. I think that the center
can’t exist in isolation and must interact across disciplines and institutions as
guided by its intended mission and objectives. As such, I think we need to continue
to work on a common lexicon as well as a
framework that will allow for effective communication, cooperation and collaboration.
WHAT ACTIVITIES HAS NCPP
PROMOTED IN THE PAST? ARE
THERE NEW DIRECTIONS INTO
WHICH NCPP WILL EXPAND UNDER
YOUR LEADERSHIP?
NCPP has promoted the use of preservation
treatments that include:
• Chip seal
• Slurry seal
• Micro surfacing
• Crack sealing
• Crack filling
• Fog seal
• Rejuvenating fog seal
• Hot in-place recycling
• Cold in-place recycling

Choubane in Pavements, Materials
for over Three Decades
New National Center for Pavement Preservation (NCPP) director Dr. Bouzid Choubane, P.E.,
has been actively involved in pavements- and materials-related areas and technologies
for more than 30 years.
He joins NCPP following service as state pavement materials engineer for the
Florida DOT. In that role, he provided leadership, strategic direction and oversight for
pavement-related work and research programs and built strategic partnerships to
implement multimillion-dollar work and research programs for ensuring safe and durable
pavement systems.
Choubane previously served as the interim director of the Florida DOT Office of
Materials and was a courtesy professor at the University of Florida Department of Civil
and Coastal Engineering.
Before joining Florida DOT, Choubane was a research associate with the National
Research Council of Canada. He earned his master’s degree from the University of
Pennsylvania and his Ph.D. from the University of Florida. He is a registered Professional
Engineer in the state of Florida.
Choubane has built a reputation on the importance of adequately characterizing the
performance and condition of roadway pavements, and this continues to be one of his
core interests. “As travel safety and efficiency increase in importance to state agencies,
pavement infrastructure performance evaluation techniques and resulting measurements
have become a crucial tool in the management of pavement systems,” Choubane notes.
Advances in sensor and inertial navigation technologies are providing for significant
enhancement to their functionality, he says. “As a pavement engineer, one of my strategic
objectives has been to seek safer testing technologies and innovative practices that
provide for effectiveness, versatility, ease, and speed of use, minimizing adverse impact
on road users. Such evaluation methodologies would allow us to capitalize on the large
amount of valuable information that can be offered by the state-of-the art equipment.”
Choubane points to a few highlights of his tenure at Florida DOT, where he has worked
to leverage research and technological advances to implement new initiatives and
statewide programs to support the agency’s mission to provide a safe and efficient
transportation system.
One example is the planning and implementation of an accelerated pavement testing
(APT) and research program. This program was initiated to address the need for faster,
safer and more practical evaluation methods under closely simulated in-service conditions
that laboratory testing alone could not provide. The APT program has become a critical
component of Florida DOT’s pavement research program.
Choubane also headed up the development and implementation of a new Pavement
Marking Management System for an efficient and less-subjective methodology to monitor
the safety and night visibility of the Florida roadway system.
“We currently face formidable challenges to renew and sustain our transportation
infrastructures to meet the demands of a growing population, but with the added new
reality that technologies are disrupting the current way we plan, design, build and use
transportation infrastructures,” Choubane observes.
“Pavements occupy valuable real estate,” he points out, citing a recent Transportation
Research Board (TRB) annual meeting workshop on smart and multifunctional pavements.
“Technological innovations provide forward-looking and futuristic opportunities for
designing and constructing multifunctional, multipurpose pavements that go beyond
their traditional purpose of carrying traffic loads.”
Choubane has received several recognition awards, including the Outstanding Teaching
and President’s Recognition awards from the University of Florida, the Meyer-Horne
Outstanding Achievement Award from ASTM International, and the Florida DOT Highway
Engineering Award.
He has authored or coauthored more than 80 peer-reviewed technical papers and
served as the editor for two special technical publications.
Portions of this biographical material previously ran in TR News, published by the
Transportation Research Board
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Cape seal
Ultrathin bonded wearing course
Thin HMA overlay
Diamond grinding
Dowel bar retrofit
Cross-stitching, and
Full and partial depth concrete repair.
In addition to the treatments themselves,
there are challenges related to project selection, timing of treatments, material types,
material sources, new technologies and
quality issues that are continually discussed.

Further, there are also several initiatives
underway through the AASHTO Emulsion
Task Force (ETF) including specifications,
national standards, quality assurance, etc.
This requires the support of TSP•2 to keep
these advancements moving forward since
the Task Force is under the TSP•2 umbrella.
THIS YEAR, NPPC21 WAS HELD ON
A VIRTUAL BASIS. WHAT ARE THE
ADVANTAGES OF THIS PUBLIC/
PRIVATE/ACADEMIC VENTURE AND

Preservation for the

H A U L
LOWER
LIFE-CYCLE
COSTS

LONGER
LASTING

SMOOTHER
RIDE

ENHANCED
STRUCTURAL
CAPACITY

Starting at ⅝ of an inch, Thinlays are the pavement preservation
treatment designed to extend service life while improving performance,
friction, and drivability. These thin asphalt overlays provide longlasting smoothness and can be used to increase structural capacity,
providing greater value for your pavement preservation dollar.

www.ThinlayAsphalt.com
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WILL IT BE UNDERTAKEN ON A LIVE
SCALE IN THE COMING YEARS?
As I stated earlier, synergistic partnerships
between public, private and academic institutions and organizations are essential to
advancing the state of the practice and
knowledge.
As to the delivery and interaction platforms, we deal with dynamic times, and
we need to adjust and respond accordingly
based on the specific circumstances, needs
and information of the time. In any case,
we do plan on having in-person National
Pavement Preservation Conference in 2023.
[Also see NPPC21 Presentations Free
Online Now, Fall 2021, pp 20-21.]
WHAT IS THE STATUS OF NCPP’S
PROGRAM FOR CERTIFICATION
OF PAVEMENT PRESERVATION
FOR STATE AND LOCAL AGENCIES,
CONTRACTORS, COMPANIES
AND EMPLOYEES?
The certification program of pavement preservation was implemented in 2016 and
exams have been developed for chip seal,
slurry systems (slurry and micro surfacing)
and crack treatments. It’s always a need for
agencies to have certification and proficiency
exams developed for other preservation treatments. Over the past year, Spanish-language
contractor exams and online exam offerings
have been developed.
Historically, exams were given in person
at TSP•2 partnership meetings, the ISSA
Slurry Systems Workshop, and on-site to
large groups. Obviously COVID-19 and its
associated travel restrictions have had a
temporary impact.
Regular reviews and adjustments to the
exam may be necessary from time-to-time
to adapt and stay current. Certification is
a crucial component of advancing quality
assurance and proficiencies. Industry has
also been in agreement and a resolution of
endorsement of certification was passed by
the AASHTO Maintenance Committee as well.
THE PAVEMENT PRESERVATION
PARTNERSHIPS ARE A BIG PART
OF NCPP/AASHTO’S EFFORT IN
PROMOTING THE CONCEPT. AS WE
MOVE BACK TO LIVE MEETINGS, HOW
WILL THE PPPs CHANGE?
As I mentioned earlier, these partnerships
are critical to the effort of disseminating
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and promoting the subject concept as
well as for the exchange of information
and ideas. Live and face-to-face meetings
would certainly provide further opportunities to strengthen relationships and extend
the discussions.
NCPP’S LIVE TRAINING PROGRAM
IS AN IMPORTANT PART OF
NCPP’S OUTREACH. AS WEBINARS
PROLIFERATE, WILL NCPP KEEP
THE EMPHASIS ON LIVE TRAINING
OR LET THEM EVOLVE TO
ONLINE WEBINARS?
COVID-19 has temporarily impacted
our live training program like others.
Leveraging technological advances,
we have offered some training virtually in the past year. Going forward,
the training delivery platform (in person or virtual) will depend, to a larger
extent, on the specific circumstances,
needs, appropriateness and information
of the time.
HOW IS NCPP’S RELATIONSHIP
WITH FP2 INC., AND WILL THAT

CONTINUE AS FP2 GETS A NEW
EXECUTIVE DIRECTOR?
FP2 is our founding sponsor and is represented in our advisor board. Our relationship is valued and appreciated, and we will
continue to nurture it. We would like to take
this opportunity to thank [outgoing director] Jim Moulthrop for all that he has done
for pavement preservation and the pavement community at large. We will miss him
dearly both at the personal and professional
levels. We wish him well in his retirement.
He certainly has earned it.
WHAT WAS YOUR FOCUS WHILE
HEADING UP PAVEMENT PROGRAMS
IN FLORIDA? WHAT DID YOU LEARN
AT FLORIDA DOT THAT YOU WILL BE
ABLE TO TAKE NATIONWIDE AT THE
HELP OF NCPP?
One of my focuses was to ensure the appropriate and accurate assessment, measurement, and knowledge of transportation
asset service capabilities, safety, performance and condition.
Accurate and relevant measurements,
when part of an asset management system,

are critical to support informed planning,
policy and decision making at national,
state and local levels. They can be used to
assess the preservation needs and identify
the appropriate and cost-effective preservation approaches to meet those needs, as
well as preservation management strategies, and facilitate accelerated national
deployment of the proven practices.
For any endeavor to succeed and flourish, it must be driven by a well-identified
cohesive strategic mission and objectives.
I would also stress the importance of
data-driven decision-making.
Further, I believe in continuous reassessment of the activities (things we do,
why and how we do them) to ensure
they are appropriate and relevant. This
is needed to stay current and enhance
the value and impact of the deliverables
and efforts in these dynamic times.
Leveraging technological advances and
innovation—as well as having openness
to disruptive change—are essential in that
aspect. As a famous quote goes, “alone
we can do so little, together we can do
so much.”

Reclamite uses MRT or maltene replacement technology to restore the
components of asphalt lost over time due to oxidation.
• Extends pavement life before the need for costlier fog, scrub, chip
and slurry seals
• Seals, tightens and waterproofs asphalt surfaces
Application

• 50% to 90% less expensive than conventional wearing course treatments
• Provides extended service life of 5-7 years or more

Add life to your pavements by adding Reclamite with MRT to your solutions.
7 years after
Reclamite

Not treated
with Reclamite

Applied and distributed by approved applicators throughout the U.S. and Canada,
Reclamite has delivered reliable results for over 50 years.
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ROADS
LEAD TO
STRONGER
COMMUNITY.
A community’s roads connect us to jobs,
healthcare, daily essentials, friends and
family — and home. Ergon is proud to
provide the materials and support
needed to help build and maintain safe
roadways across America, connecting
us all to what matters most.
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SPECIAL REPORT: COLD IN-PLACE RECYCLING

CIR in Tennessee, from Idea
to Implementation
BY STEPHANIE DRAIN, P.E.

I

n summer 2021, the Tennessee
Department of Transportation (TDOT)
completed its first four cold in-place
recycling (CIR) projects on four different roadways in locations across the state.
While TDOT had previous experiences
with hot in-place recycling (HIR) and
full-depth reclamation (FDR), that was
not the case with cold in-place recycling.
These projects, the first of their kind for
the Volunteer State, were not just a random attempt of the partial depth pavement
application. The projects were the culmination of a combined effort from the DOT,
suppliers, contractors and other members
of the recycling community who worked
together in a three-year process.
FOLLOWS NCAT CONFERENCE
The TDOT team, led by state pavement
engineer, Mark Woods, P.E. and field

operations engineer, Matthew Chandler,
P.E., first became interested in CIR following presentations at the 2018 NCAT Test
Track Conference that highlighted recycling
applications.
As a sponsor of the NCAT Test Track,
representatives from TDOT regularly attend
the conferences and are interested in the
research and development of improved paving and pavement preservation practices.
The presentations that sparked
the interest for the TDOT engineers
were Virginia DOT Implementation by
Dr. Brian Diefenderfer, P.E. and Pavement
Preservation Construction by Dr. Buzz
Powell, P.E. and Jason Nelson, P.E.
After learning of Virginia’s success with
cold central plant recycling (CCPR) in interstate applications (I-81 and I-64), and of the
CCPR and CIR data from the U.S. 280 study
in Alabama, Woods and Chandler sought

to find a way to try this type of recycling
in their state.
To determine the best way to move from
idea to implementation, the TDOT engineers
requested help from multiple individuals
with experience in recycling. As they were
already affiliated with the researchers that
presented at NCAT, they started there.
After talking with Diefenderfer, Powell
and Dr. Ben Bowers, P.E. (assistant professor, Auburn University), who assisted
with the Virginia research, Woods and
Chandler worked harder on developing the
plan to try this application of cold recycling.
As they reviewed the information and
began consulting nearby contractors and
agencies, they determined that while they
were aware of the positive of aspects of both
CCPR and CIR processes, they would focus
on CIR as it kept some aspects of the process
simpler for the contractor and the agency.

Dunn Company of Decatur, Ill., uses Wirtgen 3800 CR
with rear discharge conveyor on Tennessee S.R. 18 CIR
application; train moves from left to right
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For example, rather than using an existing stockpile of reclaimed asphalt pavement
(RAP), the CIR process allows the pavement
to be treated in situ, and for the serviceability of the roadway to be improved with a
more flexible layer that yields an increased
structural value.
TALKING WITH CONTRACTORS
Now that they had the process, what the
TDOT engineers needed were contractors
who were experienced in the process.
To find contractors who were experienced and potentially willing to travel,
TDOT attended Asphalt Recycling &
Reclaiming Association (ARRA) events.
They talked with Mark Stahl, director
of recycling products, Wirtgen America
Inc., and Matt Jeffers, technical marketing manager for Alabama and Tennessee,
Ergon Asphalt & Emulsions Inc.
From these efforts, the Tennessee engineers were connected with several recycling contractors who talked with them
and answered questions. Of the contractors
that the TDOT team had the opportunity
to talk with, there were some who even
made the effort to make full presentations
and travel to the central offices to explain
the CIR process in detail, sharing experiences of what makes a successful project
and how different recycling agents work.

It seemed that the information provided by
these contractors proved valuable when
determining which aspects of a specification/special provision were most helpful in
building a roadway.
SPECS AND PROVISIONS
Moving forward, the next things that they
would need included a specification/special
provision, and more input on the selection
criteria for good road candidates.
To aid in the development, the TDOT
team reviewed specifications from agencies across the country to find out how they
were indicating projects. It was important
to them that the document would present
a process that made sense and could actually be built.
With this goal in mind, the information that they obtained through conversations with the respective contractors and
industry contacts were considered as the
specification was written. After the first
draft of the provision was completed by
the TDOT team, Matt Chandler sent it out
to a panel of researchers, suppliers, contractors and engineers to determine the
document's viability.
Although the initial document was
returned with comments and suggestions,
after several iterations, a TDOT SP308CIR
Special Provision Regarding Cold In Place

Recycled Bituminous Pavement was developed and the TDOT team felt comfortable
moving forward with project selection.
To begin the process, information and
selection criteria were sent to the TDOT
Project Managers group. This group, which
represented the four regions of the state,
reviewed the data and identified projects
that they thought would be good candidates
for the process. An advantage that Woods
and Chandler acknowledged in the process
was because the Project Managers were a
group of progressive engineers who were
willing to try something new, they had a
very good team to work with.
This was certainly beneficial in the
journey from concept to execution. From
a total of 15 possible segments that were
reviewed, four roadway sections were
selected from the group provided by the
Program Managers to develop as CIR projects. The selected projects included a section of U.S. 64 that passed through Coffee,
Franklin and Grundy counties (submitted by
Region One), a portion of S.R. 1 in Madison
County (Region Four), and two sections of
S.R. 18 in Hardeman County (Region Four).
The selected projects were processed
with the two leading bituminous recycling
agents, engineered emulsion and foamed
asphalt. While the mechanisms by which the
agents act and build strength are different,

Midstate Reclamation & Trucking, Inc., Lakeville,
Minn., recycling train in one of two initial cold in-place
recycling projects in Tennessee

Winter 2021 | PAVEMENT PRESERVATION JOURNAL

21

The Ultimate Crack
ck Inhibitingg & Waterproofing
Waterproo
o
Membrane

FiberMat® is a crack-inhibiting and water proofing membrane produced by combining polymer-modified asphalt
emulsion with engineered fiberglass strands. A machine developed for the process creates and installs the FiberMat®
by uniformly applying both the emulsion and the fiberglass strands in a single, fast-moving, continuous operation.
FiberMat® can be employed either as a surface treatment or as an interlayer providing protection that is waterproof,
strong, flexible, and resistant to cracking.

Licensed Providers in the United States
Midland Asphalt Materials Inc.
midlandasphalt.com

Gorman Group

Road Fabric, Inc.

gormanroads.com

Russell Standard
russellstandard.com

roadfabrics.com

Strawser Construction Inc.
www.strawserconstruction.com

All States
Materials Group
asmg.com

The mix design was completed by
American Engineering Testing of St. Paul,
Minn., and the emulsion was supplied by
Hudson Materials of Chattanooga, Tenn.
The section was completed in June. After
curing, a thin lift layer of hot-mix asphalt
(HMA) was placed over the recycled layer to
act as the wearing course for the roadway.
U.S. 70 PROJECT
The second CIR project to be completed was
U.S. 70 (S.R. 1) project in Madison County,
outside of Jackson, Tenn. This 5.16-mile

section had an ADT count of 5,870 in 2021.
The plan for the pavement was to recycle
4 in. of pavement via CIR with using foamed
asphalt as the recycling agent.
Midstate Reclamation & Trucking also
was the contractor who completed the processing on this project, working as a subcontractor for Delta Construction. Recycling
of this section started in June and utilized
the same equipment that was used from
the S.R. 50 project. The mix design was
completed by S Drain Engineering of Illinois
and the asphalt was supplied by Ergon

All States
Materials Group®
On S.R. 18, existing condition
(right) compares to CIR lane at left

the resulting structural values that result
from the finished products are comparable.
Accordingly, Special Provision 308CIR
listed a single set of strength requirements
for CIR mix designs whether processed with
engineered emulsion or foamed asphalt.
U.S. 64 PROJECT
The U.S. 64 (S.R. 50) project was 3.92 miles
and consisted of 4 in. of cold in-place recycling using engineered emulsion. The ADT
count for the section in 2021 was 7,081.
The recycling contractor was Midstate
Reclamation & Trucking, Lakeville,
Minn., working for prime contractor
Tinsley Asphalt.
Prior to the start of the contract,
Dan Schellhammer, vice president of business development at Midstate Reclamation,
worked with TDOT to provide an overview
of the recycling process and to explain
what to expect during construction.
Midstate Reclamation operates a long
recycling train configuration that consists
of Caterpillar asphalt milling machine,
a crushing unit with a screening deck,
a pugmill mixer and a pup trailer of the
recycling agent.
The processed material was placed
in a windrow which was picked up by
a CedarRapids windrow elevator and
then placed with a Cat AP-1000 paver.
Compaction was completed with a Hamm
HD+ 140i steel-drum tandem roller and a
Hamm pneumatic tire roller.
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Asphalt & Emulsions, Inc. After placement
and curing, a thin lift layer of HMA was
paved as a wearing course for the roadway.
S.R. 18 PROJECTS
Processing began in mid-August for the
final contracts that were placed for the
season, the adjacent sections of S.R. 18
in Hardeman County, near Bolivar, Tenn.
Dunn Company, Decatur, Ill., was the
CIR contractor for the prime, Standard
Construction. Prior to the start of the S.R. 18
projects, Aaron Osman, recycling representative with Dunn Company, visited the
Tennessee projects and provided a virtual
presentation showing the CIR equipment
and explaining the process.
Foamed asphalt was also used as the
recycling agent for the Hardeman County
sections, which consisted of a north contract that was 3.92 miles long, and a south
contract that was 4.45 miles. The traffic
count for the north contract was 4,890 ADT
(2019) and for the south contract was
2,430 ADT (2020).
While there were many similarities with
the north and south contracts of S.R. 18, the
most notable difference was that approximately 1 in. of the surface was removed
from the pavement in the north section
before the CIR process began.
The mix designs for the contracts
were completed by S Drain Engineering
and the asphalt was supplied by Ergon.
Dunn Company processed the sections
using a Wirtgen 3800R recycler with a
rear-discharge conveyor. The recycled material was placed directly from the recycler
conveyor into a Vögele Super 2000-3i paver.
Compaction of the layer was achieved using
a Hamm HD+ 140i steel-drum tandem roller,
a Cat PS 360C pneumatic-tired roller, and a
Hamm HD+ 110i steel-drum tandem roller.
After curing of the recycled layer, a thin lift
of HMA was placed as a wearing course.
CATALYST FOR CHANGE
The progress that the TDOT team was able
to make—and the success that they have
had taking cold in-place recycling from idea
to implementation—is remarkable.
Seeing a need for a different way to
improve the existing road program and
learning what has been successful in other
states inspired the team, led by Mark Woods
and Matt Chandler, to be the catalyst
for change.

When they weren’t sure of what to
do next, they would ask for clarification
while making the best of the resources
that were available to them. The end
results of the team’s efforts are not only
the Special Provision 308CIR and the
four successfully completed CIR projects; the team also has created a blueprint for themselves and others to follow
when trying to determine how to try
something new.
When asked his final thoughts on the
first year of CIR, Matt Chandler indicated

that there was still work to be done,
and that the special provision should be
reviewed again to determine if there are
any changes to be made. However, his
thought on the most important lesson that
came from the process was that “if you’re
willing to take a risk, you can get some
good benefits from it.”
Stephanie Drain, P.E., is principal of S Drain Engineering of Illinois,
LLC. For more information visit
http://www.sdrainengineering.com/
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SPECIAL REPORT: COLD IN-PLACE RECYCLING

San José Integrates Cold In-Place
Recycling Program with
Pavement Management System
EDITED BY PAVEMENT PRESERVATION JOURNAL

U

sing its pavement management system as a guide,
the city of San José, Calif., has boosted its use of cold
in-place recycling (CIR) and has integrated it into
an online, public-accessible, pavement management
program that prioritizes CIR into future construction seasons.
While San José has been using CIR since 2011, its most recent
application was Monterey Road in summer 2021. There, central
California full-line paving contractor MCK Services, Inc. was using
a new-technology, single-unit, cold in-place recycler to transform
4 in. of disintegrating surface pavement into 4 in. of reclaimed, foam
asphalt-stabilized base material, which then would be topped with
a 2 1/2-in. rubberized asphalt friction course, compacted to 2 in.
“Like most cities across the country, we’re trying to find ways
to do our work more efficiently and effectively,” says Rick Scott,
deputy director for infrastructure maintenance of the San José
Department of Transportation. “We always do what we can to work
in a cost-effective way that’s also environmentally sustainable.
Pavement maintenance is not one of those things that you typically

associate with environmental benefits. But with the technologies
we use we’ve found a way to do that.”
“This process is unique in that you are recycling the existing
material that you have on your road in-place, right there, using the
technology that the contractor and equipment bring to the site,”
says Frank Farshidi, P.E., pavement division manager for San José.
“The pavement is 100 percent recycled, which we really like,”
Farshidi says. We want to save both energy and also be sustainable
from an environmental perspective. And this technology allows
us to do that. From 2014 through 2021, we will have done 341
lane miles of cold in-place recycling in our city.”
ONE-PASS RECYCLING
For this work, MCK was using its W 380 CRi recycler from Wirtgen
America. This cold recycling machine pulverizes and recycles
a complete lane of existing asphalt concrete pavement, and
aggregate base or subbase if required, while stabilizing the
crushed RAP with foamed asphalt or asphalt emulsion and

In San José, Calif., Wirtgen W 380 CRi recycler of MCK Services Inc. moves from left to right, feeding paver with CIR mix via rear-facing conveyor
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mixing the materials to produce a homogeneous, cold in-place
recycled base layer.
Foamed asphalt or bitumen incorporates liquid “foamed” asphalt
as a recycled mix stabilizing agent for CIR or full-depth reclamation (FDR) mixes, in which hot liquid asphalt is foamed with water
and air and is then injected into RAP in a mixing chamber in a
portable plant, or a self-propelled recycler/reclaimer.
This permits use of less liquid asphalt and much lower mixing
temperatures, which is less expensive and benefits the environment. Depending on the degree of presence of fines in the existing materials to be recycled, up to 1 percent or more cement or
hydrated lime may be required to act as a carrier or “dispersing
agent” for the liquid asphalt, to assist its spread throughout the
pulverized material.
With foamed asphalt as in San José, liquid asphalt binder and
water trucks are attached to the mobile recycler and the binder
and water is metered into the recycler. Addition of cold water to
hot liquid asphalt foams the binder in the recycler and it’s injected
into the fresh-cut RAP in a mixing chamber. Portland cement is
spread on the pavement ahead of the recycling unit.
With the Wirtgen W 380 CRi, the homogenous recycled mix
then is conveyed via belt into the hopper of a paver, which places
the cold mix in advance of compaction and prompt reopening of
the roadway to traffic.
“The process saves us is a lot of time and energy in hauling
waste asphalt to the landfill, while reusing existing aggregates,”
Scott says. “The road is usable soon after the rig passes. So not

only does it allow the roadway to receive traffic pretty quickly, it
saves us a lot on fuel, on energy costs and it results in not-too-much
waste compared to our other pavement maintenance activities.”
‘WAVE OF THE FUTURE’
CIR with modern equipment like the W 380 CRi is saving taxpayer
money big-time compared to conventional reconstruction, says
John Moffat, vice president of construction for MCK.
“I think over the past 10 years, they’ve recycled close to 25 million
square feet of roadways,” he says. “According to their pavement
management program, they have a ton of roadways that need to be
rehabilitated, and the cost savings for a recycled road reconstruction compared to conventional in the city is close to 40 percent.
“San José, I feel, has bought into the process full-bore,” Moffat
adds. “They recognize that the product is good. Their roadways
take more traffic than probably most other urban roadways in the
country. On this project alone we’ve recycled some 2.2 million
square feet on a single roadway.
“We’re re-using 100 percent of the existing roadway, so nothing
goes to waste,” he says. “It’s going to be the wave of the future as
it all but eliminates truck traffic. Instead of having 30 trucks on
the job, we have five, thus our carbon footprint is much smaller
than with conventional methods.”
And with less haul truck traffic, there is greatly reduced exhaust
and particulate emissions from truck movements. Also, less truck
traffic and one-pass operation with the in-place recycler also
means less congestion for motorists, and as congested traffic

MCK staffer confirms depth of CIR mat from VR 600 screed on Vögele Super 2000-3i paver
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On Monterey Road in 2021, CIR project specs called for 4-in. cut depth over 26 lane miles of roadway; process moving toward right

produces far more exhaust emissions than freely moving traffic,
traffic emissions are reduced significantly as well.
TIME CUT MORE THAN HALF
For the 2021 Monterey Road CIR project, specs call for a 4-in. cut
depth over approximately 26 lane miles of roadway.
“Originally the project was scheduled for approximately 70
working days,” says Richard Look, senior construction inspector for San José DOT. “We’re currently on 27 working days and
estimate completion of the recycling being done within just two
more days, so we won’t be impacting the motoring public as much
as we would be under the original schedule.”
And that’s something residents understand. “They definitely
identify that we get the job done in a shorter amount of time,”
Look says. “As a matter of course, prior to the work, residents are
notified of our intended work schedule. So at the end of the project,
they can see that we performed the work and were done prior to
that estimate. I’m sure that makes them very happy!
“MCK is a great company,” Look adds. “We couldn’t ask for a
better contractor to work with. MCK has a huge amount of knowledge in this particular process and they’ve got great personnel
and great equipment. Being able to work with a company like
MCK and Wirtgen Group and the equipment they develop is a
huge, huge benefit.”
The foamed asphalt mix design was developed by MCK using
the Wirtgen WLB 10—now the WLB 10 S—foamed bitumen laboratory. Because each CIR project is different—with different layers of
pavement to consider, different RAP aggregate curves and residual
asphalt contents, not to mention local liquid asphalt and other
materials—each project requires its own mix design. Advance
30

pavement core samples provide the in-situ material parameters
that the lab uses in designing the mix.
In the Monterey Road process, the RAP is cut 4-in. deep from the
pavement and crushed to 100 percent passing the 1 1/2-in. sieve in
the recycler. Added is 2.5 percent PG 64-10 liquid asphalt foamed
with water in the W 380 CRi, plus 1.5 percent portland cement,
spread in advance of the recycler, resulting in foam-recycled mix
placed 4 in. deep by the paver, a 10-ft. Vögele Super 2000-3i with
VR 600 screed from Wirtgen Group and its distributor Nixon-Egli
Equipment Co., Hayward, Calif.
Behind the paver in breakdown position was a Hamm HD+
120i VV HF compactor from Wirtgen Group, the VV HF specifying
a double-drum roller with high-frequency compaction. It was
followed by a Hamm GRW 280i 20-ton pneumatic (rubber-tired)
compactor in secondary position.
Finish rolling was performed by a Hamm HD+ 110i VV HF, and
if needed due to high productivity, a Hamm HD+ 90i VV HF which
serves as a standby compactor.
Before opening the recycled mat to traffic, but well before placement of the final 2-in.-deep rubberized asphalt surface course, a
fog seal was placed on the recycled lift, sanded, and gently seated
without vibration by a Hamm HD 14i VT Combi roller with smooth
drum in front and four pneumatic tires at rear.
“The fog seal protects the upper layer of that material, so it
doesn’t peel away under traffic,” Moffat says. “The fog seal sets
everything in place, and the sand sits on top of the fog seal and
protects it from cars from picking up the fog seal oil and ripping
off the top of the mat.”
The fog seal and sand layer are placed within an hour of the
recycle mix being compacted. “Traffic can pretty much run on it
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as soon as we pick up the cones,” Moffat adds. “We will do CIR for
a week, then spend the next week paving over with the 2 1/2-in.
rubberized surface course.”
USE NEW TECHNOLOGIES
“Looking back to an older CIR segment from 2011, it’s looking very
good, San José’s Farshidi says. “Just from what we see from the
surface, after 10 years there’s no cracking or ride quality issues
that we are observing, and we also are also taking cores just
to determine its stiffness and values that relate to longer term
performance, but so far, it’s been performing very, very well.
“My main message to similar agencies is that they definitely
should consider newer technologies that might work out in their
benefit,” Farshidi says. “And the best way I think is to do pilot
projects and just be open to change and learning from a small scale.
“And then if it works out, continue modifying your process and
make it perfect,” he adds. “It’s the same thing with this technology. In the future, we want to see some improvements in both the
specification the ride quality, just to make sure that we get those
dialed in. We learn from each project and every year, and we try
to stay up to date with what’s happening out in the industry. The
key point is to be open to new things and learn as you go.”
Edited by Pavement Preservation Journal from Supporter Showcase
material contributed by Wirtgen America Inc. View San José’s
Pavement Projects Storymap at https://gis.sanjoseca.gov/maps/
paveprojects/
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SPECIAL REPORT: COLD IN-PLACE RECYCLING

NCHRP: Lack of DOT Experience, Contractors
and Selection Criteria Inhibit CIR, CCPR Use
ADAPTED BY PAVEMENT PRESERVATION JOURNAL

A

n eagle’s-eye view of cold in-place and cold central plant
recycling in the United States is provided in a new report,
NCHRP Synthesis 569: Practice and Performance of Cold
In-Place Recycling and Cold Central Plant Recycling,
A Synthesis of Highway Practice, by M. Stroup-Gardiner, Ph.D., P.E.,
Gardiner Technical Services, Monterey, Calif.
Produced by the National Cooperative Highway Research Council
(NCHRP), the 2021 report compiles and documents information
regarding the current state-of-practice on how cold in-place
recycling (CIR) and cold central plant recycling (CCPR) technologies
are selected, designed, constructed and evaluated by state DOTs,
says Tanya Zwahlen, staff officer, Transportation Research Board.
“A primary objective of this synthesis is to summarize state DOT
history and experience with CIR and CCPR as part of rehabilitation
strategies, including the number of projects and tons or lane-miles
per year, type of roads used and equipment used, as well as the
selection criteria for recycling projects,” Zwahlen says.
Information used in this study was gathered through a literature
review, a survey of state DOTs and interviews. Six agencies were
selected for case examples. The synthesis is an immediately useful
document that records the practices that were acceptable within
the limitations of the knowledge available at the time of its preparation, she writes, adding, “As progress in research and practice
continues, new knowledge will be added to that now at hand.”

COST-EFFECTIVE AND
ENVIRONMENTALLY FRIENDLY
Cold recycling processes provide agencies with cost-effective and
environmentally friendly pavement maintenance and rehabilitation
options for aged asphalt pavements, the report begins.
Cost savings are achieved by reducing the need for new materials; requiring fewer haul trucks; lowering fuel consumption
and eliminating the need for adjustments to curb, gutter and
overhead clearances.
“Environmental benefits include the reduced need for natural
resources and lower generation of greenhouse gases by both the
construction process and the reduced time vehicles spend in traffic
queues,” the report continues.
• Cold in-place recycling (CIR) is a process in which 3 to 4 in.
(75 to 100 mm) of the existing asphalt pavement layers are
pulverized, mixed with a recycling agent and repaved in-place
without pavement heating.
• Cold central plant recycling (CCPR) is not unlike CIR, but it
can recycle thicker pavement layers and the recycling operation occurs not in-place at the job site, but at a nearby location
utilizing either a mobile plant, or stationary plant. CCPR can use
reclaimed asphalt pavement (RAP) obtained from the roadway
under construction, a mixture of RAP from various nearby projects, or previously stockpiled RAP.
Neither CIR nor CCPR is used to modify the underlying base
and subgrade materials, so roadways need to be structurally
sound with good drainage, the report says.
SURVEYS, REVIEWS, INTERVIEWS
“The objective of this synthesis is to document how projects suitable for CIR and CCPR processes are selected, considered in the
pavement design phase, constructed and evaluated,” NCHRP 569
says. Three methods were used to accomplish this objective:
• An online agency survey
• A literature review, and
• Interviews to collect agency experiences for case examples.
The online state agency survey assessed the size, extent
and experience with CIR and CCPR, as well as with newly
published AASHTO and Asphalt Recycling & Reclaiming
Association (ARRA) standards.
A total of 40 agencies responded for a response rate of 80 percent,
although not all respondents answered all questions. Most cold
recycling programs pave less than 50 lane miles per year. Cold
recycling is frequently used on roadways with annual average daily
traffic (AADT) under 10,000, but more experienced agencies use cold
recycling on roadways with AADTs between 10,000 and 25,000.
Agencies have the most experience using CIR with emulsion recycling agents. Additional communications with various current and
former agency staff revealed that the cold recycling process and the
Winter 2021 | PAVEMENT PRESERVATION JOURNAL
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type of recycling agent used by an agency
are limited by what is locally available, and
not usually the result of a preference for one
material or process over another.
Agencies most frequently cited three
barriers to increased use of cold recycling
processes:
• The lack of agency experience
• The lack of experienced contractors, and
• The lack of well-defined project selection
criteria.
Other barriers to increased use were
the lack of quality assurance testing and
construction specifications for CCPR with
a foamed asphalt recycling agent, and previous unsuccessful experiences with an
emulsion CIR recycling agent.
Most agencies have not yet used the
recently released AASHTO and ARRA
standards; however, several agencies are
planning to use the AASHTO standards
for upcoming projects, NCHRP 569 says.
LITERATURE REVIEW
The literature review evaluated published CIR and CCPR literature, research
reports and conference proceedings published on agency research websites, in

peer-reviewed journals and by regional
user-producer organizations.
The literature review documented
information about pavement design, mix
designs, performance testing, service life,
cost savings and environmental benefits.
Agencies using the older AASHTO 1993
pavement design method employ a range
of structural layer coefficients. AASHTO’s
newer Mechanistic Empirical Pavement
Design Guide (MEPDG) methodology uses
laboratory testing to establish material
properties that provide inputs for the performance prediction models.
Several sources of data were found for
dynamic moduli values, but few sources
were found that can be used for cracking
and rutting models. A variety of specimen
preparation methods and modifications to
the standard test method temperatures
and conditioning processes are used to
evaluate cold recycled mixes.
Specific gravities are frequently determined using traditional hot asphalt mixture
test methods, but several agencies use vacuum sealing methods because cold recycled
mixture specimens have higher air voids
and RAP particles that are not fully coated.

Basic mix design testing evaluates
Marshall stability or indirect tensile
strength. Moisture sensitivity of the mix
is assessed by evaluating the ratio of either
stability or strength after saturation and
soaking. Soaking and testing temperatures
as well as saturation levels are usually, but
not always, decreased, and conditioning
may or may not include a freeze cycle.
Agencies may use performance testing as
part of balanced mix designs. Compaction
levels, curing times and curing temperatures
vary widely between agencies and have a
significant impact on performance testing
results. Cold recycled mixtures can be easily
damaged during sample preparation and can
deform at platen and specimen clamp points.
The reported service life of cold recycled
pavements ranges from 20 to 34 years when
the cold recycled mix is used in conjunction
with an overlay. The service life is somewhat
shorter and more variable when chip seals
are used as the wearing surface. Poor drainage can reduce the service life by 30 percent
or more.
Cold recycling with an overlay can reduce
the cost of a project by 40 to 60 percent
compared to a conventional mill and fill.
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Greenhouse gas emissions can be reduced
by about 50 percent compared to a conventional mill and fill.
AGENCY CASE EXAMPLES
Six agency case examples were developed
to address individual key topics that were
not specifically covered with the survey and
the literature review. The topics include:
• Project selection criteria based on pavement distresses (Indiana)
• An agency’s first experience with CCPR
(Minnesota)
• A CCPR plant owned and operated by an
agency (Maine)
• Innovative mix design and construction
control testing (Utah)
• Smoothness specification applied to cold
recycled mixes (Caltrans), and
• More than four decades of experience
with cold recycling (Federal Lands
Highway division).
The major advantage with CCPR is
control over the consistency and quality of the cold recycled mix. Stockpiling
RAP, and then processing it immediately
before use, helps rework and blend RAP
from various sources. It also permits

specifying a smaller maximum size RAP
because oversized particles can be reground
to meet the finer gradation requirements.
With the more prevalent use of finer cutting
heads on the millers, smaller maximum size
RAP is more easily obtained with little further
processing. The smaller maximum particle size
helps reduce segregation, NCHRP 569 says.
Stockpiling RAP also helps stabilize the
RAP moisture content, the report continues.
Consistent gradations and moisture contents improve the consistency of material
properties and in-place densities. An added
advantage to finer gradations is that the cold
recycled mix can also be used as a leveling
course for other paving and maintenance
projects.
The ride quality of cold recycled mix
projects can meet existing ride quality
specifications. More experienced contractors profile the existing roadway to identify
areas that can be pre-milled to improve
the final ride quality. When an overlay is
included, experienced contractors can meet
ride quality incentives with a single lift
overlay over the cold recycled layer.
Gaps in the available information include
documentation on how emulsion temperature

during construction influences the mix characteristics, documented procedures and
benefits of supplemental compaction, and
existing databases of cold recycled mix properties that can be used as inputs for pavement
design performance prediction models.
The report’s recommendations for future
research include:
• Modify and standardize conventional
testing procedures for use with cold recycled mixes
• Define the factors behind problems with
emulsions that a number of agencies
reported as a barrier to increased use
• Define key factors for improved mix properties with supplemental compaction
• Define time limits and procedures for
field quality assurance testing
• Update current definitions for CIR and
CCPR to include a description of key
material properties, and
• Evaluate where cold recycling belongs on
the pavement deterioration curve.
Download your free copy of the 148-page
Practice and Performance of Cold In-Place
Recycling and Cold Central Plant Recycling
at https://doi.org/10.17226/26319
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Lowering Emissions and Capturing Carbon
Through Pavement Preservation Treatments
BY MICHAEL P. DURANTE

R

year of extended pavement life, at as little
as 0.03 lb/yd2 per year.
Compare that to the energy consumption
of a pavement rebuild, which consumes
as much as 2.5 lb./yd2 per year, or roughly
70 times the carbon-dioxide-equivalent
(CO2e) emissions of the most efficient pavement preservation strategies.
Beyond the enormous carbon footprint
savings, the significant cost differential
for preservation techniques over rebuilds
provides returns on investment (ROI) in
excess of 250 percent.
The implication for proactive early and
recurring pavement preservation strategies
clearly supports significant GHG mitigation, against multiple points of fossil fuel
consumption directly related to our critical
city infrastructure.
TWO BUDGET PARADIGM
The weighted average life cycle (LCA) of the
U.S. road system is only 12 years, which
in net present value (NPV) terms is worth
roughly $2 trillion in replacement costs.
If agencies and taxpayers do not already
struggle to meet this financial burden,
the NPV of the system’s carbon footprint
just for maintenance approaches another
$100 billion in CO2e before even considering

the carbon costs of the cars and trucks
traversing it. When you include on-road
pollutants related to vehicular emissions,
which total some 1.6 billon metric tons
annually, the NPV of our road-system CO2e
jumps to nearly $600 billion.
Presently, most agencies have only a
financial budget to meet. In the near future,
however, it’s increasingly likely that agencies will be facing a self-imposed or mandated carbon budget as well.
Consider: A single maltene rejuvenator application would realize a CO2e savings over a thin overlay equal to eight
tons per year per lane mile. Under the
Paris Agreement, requiring a minimum of
$100 per ton by 2030, the carbon credit
value would be $4,000 over five years,
which would cover 60 percent of the
mandated costs in addition to the nearly
50 percent financial outlay saved by
stretching out the repaving cycle.
Covering these twin nuts will challenge
public agencies beyond anything they have
been tasked to manage historically. Doing
so will require imagination, innovation,
perseverance and commercial partnering
on par with the space race. The paving
industry must adapt to fulfill these sustainability challenges if we are to adequately

COLAS INC./BLACKWALL PARTNERS LLC ESTIMATES

oads are the primary infrastructure providing the transport logistics underpinning our
$25 trillion economy.
The road construction industry will play
a critical role in achieving society’s carbon
reduction goals. America alone has nearly
7 million lane miles of paved road, enough
to drive oneself to the moon and back more
than 15 times!
That includes pavements covering more
than one-third the ground area of our major
cities. The maintenance of the U.S. roadway
system requires in excess of 350 million
metric tons of virgin asphalt annually.
Pavement reconstruction and most
forms of rehabilitation consume significant
amounts of energy. From the negative radiative forcing (RF) required for raw material processing, to mixing, transportation
and the final paving process, the global
warming potential (GWP) of building and
maintaining asphalt roads is vital to sustainable urban planning and maintenance.
Pavement preservation requires significantly less energy than in-part or whole
rebuilds. Fog sealing, which includes
molecular replacement strategies such
as Maltene Replacement Technology
(MRT), uses the least amount of energy per

GHG Emissions of HMA and WMA
Applied (lb./yd2)
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NATIONAL CENTER FOR PAVEMENT PRESERVATION AND THE
FLORIDA PAVEMENT PRESERVATION COUNCIL—BLACKWALL
PARTNERS LLC ESTIMATES

Pavement Treatment and GHG Emissions (Per Year)

support our public works clients. Agencies
and paving industry participants who do
not heed the call will fall far behind.
DAMAGE FUNCTION APPROACH
Many economists and environmental scientists are now focusing on the notion of a
“damage function approach” to air quality.
In the U.S., we spend about $65 billion a
year on air quality. That equates to only
0.25 percent of gross domestic product
(GDP) and far less than one-tenth the estimated economic costs—mainly in health
and productivity losses—of poor air quality.
Regulations have cut air pollution by
20 percent since the 1970s, yet the number of Americans exposed continues to
rise due to urbanization. Today, more
than 40 percent of us, i.e., greater than
150 million Americans, live in counties
with unacceptable levels of ozone contamination exceeding National Ambient
Air Quality Standards (NAAQS).
CARBON BUDGETING
Society’s desire for current and pending
emission regulations is making carbon
emission reductions in asphalt advisable;
increasingly, such reductions are being
mandated. For example, the city council
of a large public agency recently ruled
that all public works contracts of a certain
value must include Institute for Sustainable
Infrastructure ISI Envision (ENV) sustainable infrastructure credits going forward.
This is not an anomaly. ISI is a standard
developed by the American Public Works
Association and the American Society of

Civil Engineers and mirrors the U.S. Green
Building Council LEED program for public
works projects. These are fast becoming de
facto environmental-impact self-regulatory
organizations.
Future public works bids are likely to
include emission budgeting requirements,
placing increased onus on the paving
industry to help our agency customers meet
carbon mandates.
‘COOL’ ASPHALTS CAPTURE CARBON
Recent evidence indicates that emissions
released by the oxidation of asphalt pavements can be as high as emissions related
to vehicular pollution, contributing 20 percent or more to photochemical smog.
The sustainability of life-cycle extending Maltene Replacement Technology,
combined with Photo Catalytic
Technology (PCT) enhancement, demonstrates multiple levels of CO2e reduction
for pavement infrastructures and roadway
microenvironments, including reductions
in exhaust emissions, in emissions of
volatiles related to solar exposure, and in
atmospheric microplastic debris related to
tire shredding.
Photocatalytic pavement solutions being
analyzed by the Center for Infrastructure
Renewal at Texas A&M University are
showing great promise. The positive carbon
impact of a single mile of traditional MRT
pavement preservation solutions enhanced
with titanium dioxide (TiO2) is “valued”
at the same carbon-removal capacity of a
15-acre forest and can offset the annual
pollution of as many as 375 automobiles.

That represents approximately 4,500 tons
of carbon equivalents annually, while
improving solar reflectance values by as
much as 400 percent.
When you add to that the potential
for reducing in-service asphalt oxidation
and related airborne contaminants, the
potential CO2e-removal capacity of TiO2embedded pavements could double.
CONCLUSION
Pavements maintained using a myriad
of pavement preservation techniques
can remove high percentages of vehicular-related pollutants while protecting
aging pavements against emissivity, dramatically improving the sustainability of
America’s roadway infrastructure.
It’s time to fully equip our roadways with
state-of-the-art preservation and environmental sustainability technologies to combat pollution and urban heat islands. The
road of the future is America’s best weapon
against climate change.
Edited by Pavement Preservation Journal
from material provided by Pavement
Technology Inc. Opinions expressed in
this article are those of the author and not
necessarily those of FP2 Inc., its directors
or staff.
Durante is vice president, Pavement
Technology, Inc., and managing partner of Blackwall Partners LLC. Citations
for all data referenced in this article
are available upon request. For more
information call 800.333.6309 or visit
www.smogeatingroads.com.
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Pennsylvania Township
Challenges Status Quo
COMPILED BY PAVEMENT PRESERVATION & RECYCLING ALLIANCE

O

was comprised of 60 centerline miles with
10,000 residents. Over the last 30 years,
Limerick has nearly doubled in size. Today,
the township is home to more than 20,000
residents and hosts nearly 100 centerline
miles of pavement.
Even with that growth, the Limerick road
system is in remarkable condition, citing very
few potholes each year (also see Grassroots PMS
Drives Township Preservation, Emphasizing
CIR, Summer 2019, pp 34-37). In fact, in 2020
Limerick used only 1 ton of cold patch. When
you compare that with the amount of salt they
spread last winter (4,000 tons), it really puts
things into perspective.
According to Bradford, Limerick’s success
is due to his team’s innate “get-it-done-ness”
as well as a very progressive pavement management strategy that leans heavily on pavement preservation, in-place recycling and
reclamation treatments. But Limerick wasn’t
always the forward-thinking, pothole-free
township it is today. When Bradford began
his career, Limerick’s treatment toolbox was
relatively basic. Bradford, who was then
working as an operator, was hungry for more.
“The very first project I did was like a
cattle road,” laughs Bradford. It didn’t take
long for him to see the opportunity to improve
Limerick’s situation. “From there, I became a

foreman and started getting our road management stuff in gear.”
Bill began taking LTAP and PSAT
courses and attending the Northeast States
Roadway Management Conference. It was
there that Bradford learned how to not
only apply and inspect innovative new
pavement treatments, but how to assess
pavement conditions and implement forward-thinking asset management strategies. This education (and hunger) formed
the foundation of what was to come.
GETTING IT DONE
As Limerick Township has grown, the
demand for work has grown as well.
Bradford began educating his crew, making them an indispensable part of the public works system. The crew grew from six
operators to 20 integral members. Every
two years, this team is responsible for
driving every mile in the network to assess
pavement conditions and make treatment
recommendations for each lane mile. This
forms the basis of Limerick’s five-year plan
and prioritization process.
Limerick’s crew is more involved than
most. When the HMA paving started to
become too expensive, they brought everything in-house. When they outgrew their old

ROADRESOURCE.ORG

ver the last five years, researchers and strategists behind
PPRA’s roadresource.org initiative have interviewed dozens of road management experts from city,
municipal, county and state agencies. Early
on, they identified four key traits of successful road managers, which have since
formed the basis of the initiative. If you
have attended any RoadResource presentation in the last few years, you’ll recognize
the list in Fig. 1.
Recently, PPRA leaders have noticed
another, less tangible characteristic that
rises to the top: all the highest performing
agencies, whether small or large, are led
by people who are prepared to challenge
the status quo. This challenger nature is the
mystery ingredient when it comes to advocating for network improvement, which is
true for many of the most successful agencies out there.
So, in honor of our tireless road network
champions, we’d like to take a moment to
appreciate one road manager who exhibits this challenger nature: Bill Bradford,
the director of public works for Limerick
Township in Pennsylvania.
Bill started at Limerick as a machine
operator in 1992. Back then, the township

Fig. 1. Traits of successful
road managers
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public works building, they built another.
When the engineer on that project was making more problems than solutions, Bradford
and his team took over the engineering. You
could say that Bradford and his crew won’t
take “no” for an answer.
While all that sounds super-human,
Bradford’s had his share of hurdles along
the way. In 2008, when the economy deteriorated, Limerick was faced with a new
set of challenges.
THE 2008 RECESSION
“In 2008, work came to a halt, our wages
were frozen. Things were really tough,”
he remembers. Bradford recounts the pressure he felt to keep improving the network while being hamstrung by reduced
budgets. That year, Bradford did the only
thing he could do: stick with the principles
of his plan.
“Instead of giving up, we did our best to
put the network on life support,” he says.
While many agencies around the country performed reactive maintenance with
their reduced budgets, Limerick County

was keeping good roads in good shape. The
2009 work consisted of primarily chip seal
and crack seal treatments. In the end, the
network maintained its upward trajectory,
and the recession was only a blip in the
rearview mirror.
“In the event that something like 2008
was to happen again, we’re positioned to
handle it,” says Bill. “I believe we could
last two to three years without any maintenance intervention if we needed to.”
Bradford sees it as his responsibility to
maintain the township’s assets, no matter
what hurdles stand in his way. He says that
by prioritizing pavement preservation and
asphalt recycling over the last 25 years, the
township is ready for whatever the future
may throw at it.
Bradford’s motto? “Adapt and
overcome.”
Learn more about Bill Bradford and other
challengers like him on the “How I Built
this Network” Webinar series from PPRA
at roadresource.org/webinars.
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IT’S ALWAYS BETTER TO BE THE FOX.
Things are different right now and your road network continues to deteriorate every day. But even though
there’s plenty stacked against you, we’re here to help with all the tools your community needs to recover faster,
take advantage of every opportunity and always come out on top. Visit roadresource.org/better
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and you are a pavement preservation professional or stakeholder, please
subscribe at no charge to the only trade magazine devoted entirely to
pavement preservation, Pavement Preservation Journal !

Just visit our home page http://fp2.org and click on link in center orange banner for your print and/or digital subscription ... we will take it from there!
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Bipartisan Infrastructure Act Stalls in D.C.
BY TRACY TAYLOR

H

istorically, federal investment
in infrastructure has been a
bipartisan issue.
From the day President
Dwight D. Eisenhower signed the
Federal-Aid Highway Act of 1956 into
law—establishing the Interstate Highway
System—to the present, Republicans and
Democrats alike have recognized the value
of investing in our roads.
It is without question that the United
States’ economy could not have grown
at the same pace over the last 65 years
without the continued investment in
our infrastructure, both nationally
and locally.
INFRASTRUCTURE INVESTMENT
FAVORED
The public inherently understands this,
which is why investment in “infrastructure” remains politically appealing to both
Republicans and Democrats. A July 15-19,
2021, Associated Press poll showed that
an overwhelming majority of Americans—
about 8 in 10—favor plans to increase funding for traditional infrastructure.
Unfortunately, this year, infrastructure’s
bipartisan popularity may very well be the
impediment stalling passage of a bill that
would otherwise, have been thought to be
a proverbial “slam dunk.”
In early August, a bipartisan group
of 22 senators got together and negotiated a nearly trillion-dollar Bipartisan
Infrastructure Package, quickly dubbed
“BIF” in Washington-speak.
This bill—which included a generous
$550 billion for roads and bridges over a
five-year period, in addition to $579 billion
for transit, rail, airports, water, broadband
and power—passed the Senate with a vote
of 69 to 30. This bill provides historic levels
of funding for roads, invests substantially
in research and provides five years of predictable funding which enables the type
of certainty needed for pavement preservation programs.

At press time in early November, the U.S. House of Representatives approved
the Infrastructure Investment & Jobs Act (IIJA), which includes $450 billion
for highway and public transportation spending and a new, five-year reauthorization of federal surface transportation programs. The legislation passed
the House 228-206, compared to the bipartisan 69-30 Senate vote in August.
This article was prepared before the vote and highlights the activity leading
to the passage of IIJA.

BIF HELD HOSTAGE
Unfortunately, progressives, who support
a $3.5 trillion “soft infrastructure plan,”
had the numbers and power to essentially hold the BIF hostage to negotiations on the larger bill, demanding that
the vote on BIF only occur in the House
or Representatives after a vote on the
$3.5 trillion bill.
While negotiations took place throughout the summer, culminating in what was
supposed to be a House vote on the BIF
the last week of September, before the
existing surface transportation legislation’s (FAST Act) expiration date of Oct. 1,
the House was unable to reach agreement
requiring Congress to pass a 30-day continuing resolution.
As we walk the “virtual” halls of
Congress this year advocating for pavement preservation and the BIF infrastructure bill, it is clear that while there
remains strong support in Congress for
funding infrastructure—including preservation, maintenance and capacity
improvements to our surface transportation system—many members of Congress
are unwilling to “pay the $3.5 trillion
soft infrastructure bill ransom” in order to
pass a traditional surface transportation
infrastructure bill.
Like the BIF, the $3.5 trillion soft infrastructure bill includes many good programs
and ideas. But Congress has the responsibility to vote on the merits of these programs individually, not hold one hostage
to the other.

Congressional leadership should give
Congressmen and women the opportunity to vote up or down on infrastructure,
as well as government funded programs
such as pre-school and community
college, enhanced Medicare and the
other benefits in the soft infrastructure
bill. All these programs are important,
but with an already-large federal deficit, each expenditure should be carefully considered and voted on for its
own merits.
President Eisenhower believed passage
of the Federal-Aid Highway Act establishing the Interstate Highway system was one
of the most important achievements of his
two terms in office.
Today is a different time with different needs, but the country’s infrastructure needs remain large, as the American
Society of Civil Engineers pointed out again
this year in its Infrastructure Report Card,
giving roads a solid “D.”
The Bipartisan Infrastructure bill should
not be dismissed. It has major support
from hundreds of organizations and the
American public.
While it’s a different era, the historic
levels of funding for infrastructure in the
bill would have a major impact on the
country’s infrastructure and would be a
major accomplishment for President Biden
and Congress.
Taylor is principal at FP2’s legislative counsel, Alignment Government Strategies,
Washington, D.C.
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Baytown, Tex., Restores its Main Street for
Fraction of Reconstruction Costs with CPP
BY KRISTIN DISPENZA

CONCRETE PAVEMENT
PRESERVATION
The city was facing reconstruction, but
“we didn’t have adequate funds for that,”

explained Harvill. “We estimated it would
cost between $12 million and $13 million
to reconstruct the pavement.” But through
word of mouth, Harvill’s team found out
about concrete pavement preservation,
or CPP.
CPP is a non-overlay option used to
repair areas of distress in concrete pavement without changing its grade. It restores
the pavement to a condition close to or
better than original, reducing the need for
major (and more costly) repairs.
By addressing the causes of pavement
distress, CPP minimizes further deterioration. In contrast, covering the distress with
an asphalt overlay does not correct the root
causes of the distress, allowing it to manifest again within a short time, usually as a
larger, more expensive problem.
For a pavement to be a good candidate for CPP, it should show an adequate
level of structural integrity. Prior to project
inception, the extent and severity of distresses should be analyzed, so proper repair
methods can be determined. The types of
deterioration to look for include poor ride
quality, cracked slabs, corner breaks,

Approximately 47,000 sq. yd. of diamond grinding, from 1/8 in. to 1/4 in. in
depth, was used in Baytown, Tex., concrete pavement preservation (CPP)

44

joint pumping, faulting at transverse or
longitudinal joints and joint sealant failure. For long-term repairs, internal chemistry problems such as alkali silica reaction
(ASR) should not be present in the pavement.
CANDIDATE FOR CPP
Baytown is located in the Houston metropolitan area. It has a population of nearly
80,000, with several heavy industrial complexes located in the vicinity. N. Main Street
is a major right-of-way with two lanes in
each direction, as well as a turn lane. The
street is heavily traveled, including being
a truck route.
When researching alternatives to reconstruction, representatives from the Public
Works and Engineering Department met
with experts and asked questions about
the CPP process, including consulting with
the International Grooving & Grinding
Association (IGGA), a trade association
that serves as a technical resource for
pavement preservation and restoration.
IGGA experts and department officials
conducted an in-person inspection of the
roadway in preparation for the 2020-21
construction season.
“One of the keys to success on this project
was the timely application of CPP treatments before the pavement deteriorated
to the point where the repair cost would
outweigh the benefits,” said John Roberts,
executive director of IGGA. “CPP typically
works best when applied before excessive cracking and spalling manifest due
to long-term neglect.”
ALL PHOTOS KEVIN HARVILL, CITY OF BAYTOWN

C

oncrete is a long-lasting pavement material with the potential to go decades between
maintenance cycles. But once
those decades have passed, how should
road owners proceed with repairs?
Public works officials at the City of
Baytown, Tex., asked themselves just that
question. The city’s N. Main Street—the
second biggest street in town—is of portland cement concrete, and by 2015, pavement condition index (PCI) measurements
showed that a stretch of road on N. Main
Street between Baker Road to the north and
S.R. 146 to the south had some well-earned
issues with ride quality and drainage.
“That pavement is at least 50 years old,
and probably more,” said Kevin Harvill,
assistant director, Public Works and
Engineering Department, City of Baytown.
“But no one in the office remembers
the installation.”

ONLINE CPP TRAINING
Public officials took online training classes
through the University of Iowa to learn
about the CPP process, and the department studied specifications from states
with a more extensive history of implementing CPP, including Minnesota and
Kansas. When an initial set of specifications had been drafted, IGGA worked with
the department to finalize them.
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Full-depth repairs
underway during
concrete pavement
preservation (CPP)
In Baytown, manhole
reset was followed by
concrete grinding

“In addition to helping us refine the
specs, the association assisted us in determining when to bid the project, as well
as identified contractors across a larger
geographic area,” said Harvill.
Interstate Improvement, Inc.—a highway
contractor based in Faribault, Minn., but
performing work nationwide—ultimately
was selected to perform grinding,
cross-stitching and dowel-bar retrofit
because of their extensive experience with
CPP. Nathan Sirek, project manager with
Interstate, became involved early, visiting
Baytown and consulting with department
officials before work commenced.
“On city streets, public access and aging
utilities generally lead us to less invasive
repairs such as cross-stitching and dowel-bar
retrofits,” said Sirek. “These are also low-cost
alternatives to full concrete replacement.
Partnering with Baytown’s Public Works
Department to identify and implement the
proper repair for each distressed area was
the key to a successful project.”

• Replacement and resetting of manholes,
and
• Crack repair and sealing.
Diamond grinding the extremely hard
river rock aggregates originally used to
construct N. Main Street proved to be especially challenging. Over the years, the top
layer of cement paste had worn off, exposing these aggregates, significantly affecting
ride quality.

River rock measures an 8 on the Mohs
scale of mineral hardness. In comparison,
diamonds measure a 10 on the Mohs hardness scale.
“The combination of hard exposed aggregates, manholes and/or valve boxes to grind
around, and intersections with cross-slopes
requiring daylight grinding, made the
project time-consuming. Additionally, the
location of the pavement within city limits

TRUSTED ASPHALT PARTNERS
INNOVATIVE SOLUTIONS FOR ALL OF YOUR ASPHALT NEEDS.

REPLACING SURFACE
With construction beginning in 2020
and completed in Spring 2021, the City of
Baytown replaced approximately 20 percent
of the road surface on the N. Main Street
section. It performed some half-lane repairs
to save time and money. The work included:
• Full-depth panel replacement
• Approximately 47,000 sq. yd. of diamond
grinding, from 1/8 in. to 1/4 in. in depth
• Dowel-bar retrofit (using 300 dowel bars)
for transverse cracks
• Cross-stitching (using 2500 deformed
rebars) for longitudinal cracks and joints
1021786_Asphalt.indd 1
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Variable Width ChipSpreader

made it desirable to create an aesthetically
pleasing surface in addition to the goal of
improving ride quality,” said Sirek.
The pavement condition index (PCI) is a
numerical index which is used to indicate the
general condition of a pavement section. PCI
measurements of existing N. Main Street pavement averaged 43 at the project outset, with
four sections being in the low 20s to mid-30s.
(The PCI scale is based on a 100-point range,
with 0 representing the worst conditions and
100 representing the best.)
“After CPP, the new PCI measurements
average about 75 to 80,” said Harvill.
The CPP project was completed for
$2.2 million—less than 20 percent of the
cost of reconstruction, saving the city
approximately $10 million.
A FUTURE FOR CPP IN AREA
“Not only are department officials pleased
with the results of CPP,” said Harvill, “but
residents have told us that the restored section of N. Main Street is the smoothest ride in
town. We’re currently planning additional
CPP projects on some of our residential
streets. In 2022, we expect to place about
1,200 dowel bars for transverse cracks,

and 3,500 for cross-stitching longitudinal
cracks and joints.”
For optimal return-on-investment, the
department plans to have all involved
personnel attend either live or online CPP
training. Streets targeted for CPP will, ideally, require 10 percent or less in panel
replacements and will have minimal area
with exposed river rock. Any settlement of
panels will be corrected with panel lifting
prior to the start of grinding. Wider repairs,
as opposed to half-lane repairs, will be
favored because they impart greater consistency to the finished surface.
“It is truly good fortune that the City of
Baytown officials chose to build many of
their roadways using long lasting, sustainable concrete pavement many decades
ago,” said Roberts. “It is even more fortunate for the taxpayers that their current
Public Works officials were willing to look
at best practices abroad and develop a
system of pavement renewal that is economical, long-lasting and safe. These challenging times require innovative thinking
and the courage to follow through. The City
of Baytown serves as the model for concrete
pavement preservation at its finest.”

BC-502 Asphalt Distributor
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HOW FP 2 WORKS FOR YOU

NCAT/MnROAD Partnership Promoting
Implementation of Preservation Findings
BY DR. BUZZ POWELL, P.E.

F

ull-scale accelerated pavement
testing (APT) has been conducted
at the Minnesota DOT Road
Research Facility (MnROAD) and
the National Center for Asphalt Technology
(NCAT) Pavement Test Track since the
mid- to late-1990s (respectively).
These proven and practical APT facilities
have been engaged in a research partnership since 2015 that is cooperatively funded
by numerous state DOTs from all over the
country for the purpose of executing flexible pavement studies targeting national
research priorities.
One of the identified national research
priorities is pavement preservation. The
objective of the preservation group (PG)
experiment, in which FP2 is an equal
funding partner with DOTs from 19
states and FHWA, is to quantify the benefits of pavement preservation on both
low-volume and high-volume roadways
with results that are practical and implementable in both northern and southern
U.S. climates.
In order to objectively quantify the life
extending and condition improving benefits of pavement preservation, test sections
were built on local low- and high-traffic
roadways near both facilities. Treatments
include fog seals, chip seals, micro surface,
Thinlays, cold recycling and combinations.
Pavement condition was thoroughly
quantified prior to installation, and all
sections are regularly monitored using
the same automated distress technology
at all locations to document the accumulation of various distresses both within and
beyond MAP-21 criteria. As the long-term
data collection process continues on the
now nine-year old experiment, the focus of
the research team is shifting more towards
implementation.
A hybrid conference was held at NCAT in
the summer of 2021 and a virtual conference was hosted by MnROAD in the fall of
2021 to promote implementation products
in both climates.

CONFERENCES UPDATE INDUSTRY
The southern conference was hosted by
NCAT June 22-24 at Auburn University. The
agenda was designed to provide significant
implementation value for participants in
the three research focus areas at the NCAT
Pavement Test Track, which are mix/materials, structural pavement design and
pavement preservation.
Pavement preservation content was
included on all three days, but the preservation agenda focus was on Day 2.
Boots-on-the-ground tours were provided
on both the NCAT Pavement Test Track and
Lee County Road 159, and a rolling tour was
provided on U.S. 280.
A similar approach was originally
planned for the northern conference; however, it was converted to a virtual-only
format as a result of COVID-19 limitations in
Minnesota. The two sessions of the northern conference were hosted from 9-11 a.m.
CDT on Oct. 19-20. Pavement preservation
was the focus of content on the 19th, which
concluded with a discussion on how to optimize the value of ongoing implementable
findings for research sponsors.
COLD RECYCLING STUDIED
Cold recycling is an important part of the
partnership at both the northern and southern locations, with sections built under the
preservation umbrella at NCAT since 2012
and at MnROAD since 2019. Performance of
these important and sustainable sections
was reviewed at both 2021 meetings.
New cold recycle sections were built
at the NCAT Pavement Test Track in the
summer of 2021. The objective of these
new off-ramp sections is to assess the
structural contribution of cold central plant
recycling using foamed asphalt, emulsified asphalt, emulsified asphalt plus
a recycling agent, and just a recycling
agent with no additional binder. The control for the experiment is a conventional
hot-mix pavement. The same preservation
Thinlay was placed on the surface of all

Sections placed in 2021 at NCAT
Test Track off-ramp will study
efficacy of different rejuvenators
used for recycling cold central
plant recycled pavement

experimental pavements. A more detailed
overview of this study will be provided in
a future article.
More information on the NCAT conference (including a downloadable synthesis
report), the MnROAD virtual meeting, and
all the pavement preservation sections
(including both construction and performance downloadable reports) can be found
online at http://www.ncat.us.
Powell is associate director and research
professor, NCAT
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PROFILES IN PRESERVATION

Studying Particle Size of Asphalt Emulsion
WHAT GOT YOU INTERESTED IN PAVEMENT
PRESERVATION?
My journey started during my junior year of college when I had the
opportunity to work as an undergraduate research assistant in the
asphalt lab at the University of Arkansas. During those years, I was
privileged to work with Dr. Andrew Braham and the graduate
students on their research projects. Fascinating research projects
caught my attention, and this experience has not only helped me
for my graduate studies, but it also awakened an interest in me
for pavement engineering.
One day during my last semester of my undergraduate degree,
Dr. Braham asked me if I wanted to be part of his research group, but
now as a graduate research assistant. That decision has enriched
my knowledge and has also helped me to become a better person.
Every time I see a road, I think about all the work and effort that
was done for it to be there. There is no doubt that roads are the No.
1 public asset of a nation, and the idea that we have the tools and
resources to extend their service lives makes me think of pavement
preservation as a field with social and economic impacts.
In addition to the wonders of asphalt materials, I am privileged
to conduct research on pavement preservation treatments. We are
looking at the variation of unit cost and life extension of commonly used pavement rehabilitation and preservation treatments,
with an end goal to help a local transportation agency compare
its alternatives of pavement preservation treatments and decide
which one is the best in terms of remaining service life. This is a
technical journal paper that we are hoping to publish very soon.

Pedro Luis Diaz Romero Torres in the lab

Editor’s Note: This is the 19th of a continuing series of profiles
of civil engineering students who are undertaking pavement
preservation as a course of study. These students bring a different
perspective of why a young civil engineer would pursue preservation study. This month we look at Pedro Luis Diaz Romero Torres,
graduate research assistant, Department of Civil Engineering,
University of Arkansas. Thanks to Dr. Andrew Braham, P.E., for
his assistance with this article.

HOW IS YOUR RESEARCH RELATED TO PAVEMENT
PRESERVATION?
One of the most-used materials in pavement preservation treatments are asphalt emulsions. My research proposes a refined
particle size specification for asphalt emulsion. I am currently
studying five different types of asphalt emulsion that are widely
used in chip seals and cold in-place recycling from three different states.
We are hoping to link particle size analysis to performance, stability and quality overall. Current tests that we conduct are used for
quality control/quality assurance, and to analyze performance of
asphalt emulsion with aggregate and reclaimed asphalt. Our end
goal is to provide a user with a specification to analyze the particle
size of asphalt emulsion with high accuracy.
HOW HAS YOUR PERSPECTIVE CHANGED ABOUT OUR
ROAD INFRASTRUCTURE SINCE BEGINNING RESEARCH?
My perspective has changed a lot. While I learned about pavement materials for my undergraduate degree, it was not until
my graduate degree that I realized the impact that pavement
preservation has.
The roads are the arteries with which our economy pulses.
It motivates me that we are seeing an increase of awareness
for pavement preservation, and I hope DOTs and local agencies
consider the fact there are many alternatives to get our roads in
good condition. I am also very fortunate to discuss these important
matters with leaders in the research area and the industry. I hope
we continue to engineer for resilience, as our times keep changing
and we need to adapt to them.
HOW WILL YOU APPLY PAVEMENT PRESERVATION
TO YOUR CAREER POST-GRADUATION?
After graduation, I hope to pave my way as a pavement engineer.
I feel that these past six years have helped me to gain educational
and work experience.
I hope one day I can offer a wide variety of pavement preservation treatment alternatives to state agencies. My goal is to provide
more beneficial and sustainable designs for our infrastructure. I am
also very interested in bridges as well. My wish is to keep being
involved with associations and committees to work together for
a more sustainable future.
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