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Why Ingevity
Contributes to FP2 Inc.

Pavement preservation is very important to Ingevity. Our 
product lines such as Indulin® asphalt emulsifiers, Evotherm®

warm mix additives, Ralumac® system for micro surfacing 
and OnyxTMx mastic sealer technology all enhance pavement
preservation treatments and deliver high-performance.

The value FP2 Inc. brings is essential to Ingevity’s business. 
Virtually every pavement preservation application can use a 
product that we make. Because a rising tide lifts all boats,
growing the pavement preservation market via FP2’s efforts
means that our business will grow, along with everyone else’s. 

We at Ingevity have a huge commitment to research and 
product innovation, and that’s why – in addition to our support
for FP2 – Ingevity separately supports preservation research
at NCAT and MnROAD through FP2. That field research, too, 
is something the entire industry talked about for years, but 
struggled to get done. Now FP2 and its contributors have 
made it happen. This research is and will continue to be a 
powerful way to demonstrate to state DOTs and local road 
agencies just what preservation techniques can do for them.

Lastly, effective advocacy on behalf of the industry inside
the Beltway is another long-time industry goal that FP2 has 
achieved. Now we have support for pavement preservation in 
our current MAP-21 surface transportation legislation, and FP2

is working hard to make sure preservation is an even bigger
part of the upcoming highway funding reauthorization bill.

Because of its success in resolving these critical industry
needs, I see FP2 as a great investment for my business.
I encourage everyone in the preservation industry to join
Ingevity in supporting FP2 directly along with NCAT/MnROAD 
research. The United States is the leader in pavement preser-rr
vation innovation worldwide. Please join us in “raising the bar” 
in funding FP2 so its work can grow the market for all of us.

Please consider joining leading
industry businesses and national
associations in supporting FP2.
For more information, contact 
executive director Jim Moulthrop, 
P.E. (PA, AZ) at 512.970.8865 or
jimmoulthrop@gmail.com.

Andrew Crow, vice president, 
pavement technologies, Ingevity, 
tells why his materials manufacturing
business directly supports FP2 Inc.
with its financial contributions:

The  
Importance  

of supporting  
FP2 Inc.

8100 West Court  I Austin, TX 78758 I fp2.org

837622_Editorial.indd   1 11/10/16   12:29 am
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This will be my final President’s Message, as my term 
will end with the January 2017 board of directors 
meeting. I would like to use this last editorial to 
reflect on the last three years, and describe the 

challenges of the future.
It has been an honor for me to have been the 

president of FP2 Inc., and it was an awesome experience 
to represent the industry during this exciting time. 
We are furthering the knowledge of the need for, 
and acceptance of, pavement preservation.

During this time we have worked diligently to get a 
long-term surface transportation program, which includes 
pavement preservation (MAP-21 and the FAST Act), 
expanded the National Center for Asphalt Technology 
(NCAT)/MnROAD pavement preservation field research, 
and worked hand in hand with the National Center for 
Pavement Preservation (NCPP) to get the word out on 
pavement preservation best practice.

I want to commend the companies, associations and 
individuals who believe in and have supported FP2 with 
their talents and financial support. We have made it a policy 
to recognize them in each edition of Pavement Preservation 
Journal. They truly are industry leaders in pavement 
preservation, and believers in the need to advance the word.

They stand above all others. My thanks to each of them 
for their support. Still, I continue to be disappointed 
that others in the pavement preservation industry 
don’t join us in our efforts.

ADVANCING OUR MISSION
As an industry we are extremely fortunate to have 
Jim Moulthrop, P.E., as our executive director. It has been 
a tremendous experience for me to work side by side with 
Jim to advance our mission of advocacy, research and 
communication. Jim is extremely well-known and respected 
throughout the industry and government agencies. FP2 and 
pavement preservation would not be where it is today without 
his commitment, leadership and diligent efforts from the 
beginning of the preservation movement to what is now FP2.

Our advocacy efforts over the past several years have had 
a great impact and resulted in the pavement preservation 
language in the highway bills. Tracy Taylor has done an 
outstanding job of representing us and leading us through 
the labyrinthine halls of Congress. We must continue 
these efforts to ensure pavement preservation is advanced 
politically, and that the long-term funding issues for 
transportation are addressed.

PRESIDENT’S MESSAGE

By Rod Birdsall
President, FP2 Inc.

Where We Are, 
Where We’re Going

I also want to address our continued need and support 
for pavement preservation research. A concept of need by 
Buzz Powell, Randy West and NCAT led to work with FP2, 
and now 17 states and MnROAD have joined us to place 
and evaluate in-place practical preservation treatments of 
all types in two different climates (see article p. 11).

The long-term data being generated will be invaluable in 
the future in proving the life-extending performance and 
value of pavement preservation treatments in “Keeping 
Good Roads Good”. I encourage you to look at the NCAT 
website (www.ncat.us) and review the latest results from 
the NCAT/MnROAD study.

FAREWELL TO LARRY GALEHOUSE
My final recognition is to Larry Galehouse, P.E., and what 
he has done for pavement preservation via the National 
Center for Pavement Preservation.

Larry has been a champion for our industry dating back 
to his years at Michigan DOT. Larry and his team – along 
with FP2 and Michigan State University – led to the NCPP 
and the TSP•2 program becoming a driving force in 
pavement preservation.

In my career, the best conference I ever attended was 
the 2012 National Pavement Preservation Conference in 
Nashville. By the time you read this, the 2016 NPPC will have 
occurred with record attendance. Larry was instrumental 
in bringing both events to fruition. Look to our Spring 2017 
issue for extensive coverage of this most important event.

After years of service to pavement preservation, Larry has 
announced his retirement. I want to personally thank him 
for what he has done for our industry and wish him well.

Before I go I want to challenge everyone to think of what 
lies ahead for our pavement preservation community.

We must be united in our efforts to secure proper 
funding for transportation. It’s shameful that all the 
politicians talk about infrastructure needs, but the federal 
dollars committed to transportation is less than two 
percent of the federal budget.

At the January 2017 board meeting we will have elected a 
new FP2 president. I know whomever is elected will have new 
ideas for FP2 Inc. and the pavement preservation of the future.

You can do your part to make that individual’s vision 
become a reality. If you are not now a contributor to FP2 
please consider joining our efforts or donating your time. 
And if you are a current supporter, please accept my 
personal thanks as you continue to support FP2 financially 
and by sharing your talents. 



Join  Supporters of  and Research

International
Slurry Surfacing
AssociatA ion

837718_Editorial.indd   1 14/10/16   12:32 am
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fter months of preparation, 
northern climate pavement 

preservation sections were 
placed on Minnesota 

highways in late summer 2016.
The northern sections were placed 

to complement southern climate 
sections in Alabama being quantified 
by the National Center for Asphalt 
Technology, as part of the National 
Long-Term Pavement Preservation Benefit 
Experiment, funded in part by FP2 Inc. 
and its partners in the private sector, 
and state DOTs.

Full-scale accelerated pavement 
testing has been conducted at the 
NCAT Pavement Test Track since 
2000. Practical research in surface mix 
performance, structural pavement 
design, and pavement preservation 
has been cooperatively funded in 
three-year research cycles by state 
DOTs located primarily in the 
southeastern United States.

In the meantime, the Minnesota 
DOT’s Road Research Facility 
(MnROAD) has been conducting 
research in these same focus areas 
for northern states since 1994. Now, 
the sixth research cycle at the NCAT 
Pavement Test Track and the third 
phase of MnROAD research are 
for the first time officially engaged 
in a research partnership that is 
cooperatively funded by numerous 
state DOTs from all over the country 
for the purpose of executing a national 
long-term pavement preservation 
benefit experiment involving both 
northern and southern U.S. climates.

For the first time, performance of a 
comprehensive selection of treatments 
and combinations will be related 
to varying levels of pretreatment 
pavement condition in both hot and 
cold climates. This will equip agencies 
from all over the country with the 
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Test Sections Placed in August
By Buzz Powell, P.E.

quantitative data needed to select 
future treatments that will provide 
the best life cycle investment for each 
individual roadway.

Funding is provided through the 
national Transportation Pooled Fund 
that supports the NCAT Pavement 
Test Track (www.pooledfund.org/
Details/Study/496). The objective 
of the preservation group (PG15) 
experiment, in which FP2 is an equal 
funding partner, is to quantify the 
benefits of pavement preservation on 
both low-volume and high-volume 
roadways with results that are 
implementable in both northern and 
southern U.S. climates.

In the southern sections of 
the experiment, low-traffic test 
sections were built on Lee County 
Road 159 (near the main NCAT 
location in Auburn, Ala.), and 
high-traffic sections were built on 
U.S. 280 (near the NCAT Pavement 
Test Track in Opelika, Ala.).

In the northern sections of the 
experiment, low-traffic sections 
were built on Mille Lacs County 
Road 8, and high-traffic sections 
were built on U.S. 169 (both about 
45 minutes north of the main 
MnROAD facility in Pease, Minn.).

Field performance will be 
monitored with similar automated 
technologies at both locations, and 
data will be stored in a common 
database. It’s expected that sections 
that do not fail before the end of the 
current (2015) research cycle at the 
NCAT track will be monitored well 
into the future, as long as it takes to 
satisfy the stated research objectives 
to fully quantify life extending and 
condition improving benefits.

Plant mix asphalt Thinlay placement on Mille Lacs Country Road 8

A
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NORTHERN TEST PLACEMENTS
MnROAD worked with state DOTs 
with a northern research focus 
to develop a consensus to utilize 
2.1 miles on which pavements to 
use. Martin Marietta Aggregate’s 
Waite Park granite was the 
aggregate source, Flint Hills 
Resources provided the asphalt 
emulsions, and Hardrives provided 
the thin asphalt overlay (Thinlay) 
plant mix. Age and pretreatment 
condition of the existing pavement 
surfaces on County Road 8 and 
U.S. 169 were the primary factors 
in selecting both locations.

Placement of the emulsion 
sections was completed the week of 
Aug. 1, 2016, and placement of the 
Thinlays was completed the week 
of Aug. 15 under traffic control 
provided by Astech. Weekly pavement 
condition data collection began after 
the completion of construction in 
a manner identical to the southern 
sections, with all performance 
data saved in a common format to 
facilitate the development of uniquely 
regional life extending and condition 
improving benefit curves.

The original treatments/
combinations from Lee Road 159 

were placed in both locations to 
encompass the effects of thermal 
cracking and snowplow damage. 
Vance Brothers was the placement 
contractor for the northern 
emulsion-based treatments and East 
Alabama Paving was the placement 
contractor for the Thinlays, just as 
they were for the southern portion 
of the experiment, which eliminated 
the otherwise confounding effect of 
placement quality on performance.

The Fall 2016 sponsor meeting 
was held at MnROAD in October 
so funding partners could walk 
both the low- and high-volume 

Overview: Northern high-traffic sections on U.S. 169 adjacent to low-traffic sections on Mille Lacs County Road 8
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road treatments/combinations, 
and assess post-treatment 
condition by visual inspection.

To facilitate placements, MnDOT’s 
Milaca Maintenance Yard was used 
as a base of operations for aggregate 
stockpiling, equipment storage/
staging, rate calibrations, and verified 
trial treatment placements.

Routing and crack sealing were 
completed first on both roadways by 
Crafco. With crack sealing in place, 
Vance Brothers moved back and forth 
between County Road 8 and U.S. 169 
to place the emulsion treatments using 
Martin Marietta granite aggregates 
and Flint Hills’ asphalt emulsions. 
COLAS also mobilized the first week 
of August to place FiberMat chip seals.

Rates for emulsions and chips were 
measured at either the beginning 
or end of each test sections. Micro 
surface proportioning was verified 
by chute samples that were burned in 
an ignition furnace. Residual asphalt 
contents were calculated by correcting 
total mass loss using moisture 
contents measured on identical split 
samples. Testing for all treatments was 
run in the NCAT mobile laboratory, 
which was setup in MnDOT’s yard.

Milling in early August for 
HMA cape seals was completed by 
Midwest Paving, while milling in 
mid-August for standalone Thinlay 
paving was donated by Roadtec. 
Hardrives-produced mixes were placed 
by East Alabama Paving the week of 
Aug. 15 using a bond coat distributor 
truck provided by Astech, a Shuttle 
Buggy and thin bonded overlay spray 
paver donated by Roadtec, and rollers 
donated by Sakai (steel wheeled) and 
Cat Paving Products (rubber-tired).

The Roadtec paver was operated 
with the integrated spray bar off 
for all the Thinlays, except for 
an ultra-thin bonded wearing 
surface. All quality measurements 
for the northern preservation 
sections (i.e., emulsion rates, chip 
rates, plant mix volumetrics, 
asphalt densities, etc.) met the 
same high quality standards that 
were previously achieved in the 
southern sections. Inspection and 
oversight was provided by MnDOT 

using test results generated by 
NCAT in the mobile laboratory.

THE NATIONAL EXPERIMENT
The partnership between NCAT and 
MnROAD to execute this national 
long-term pavement preservation 
benefit experiment will provide 
agencies with the tools they need 
to select pavement preservation 

treatments and combinations in a 
rational, proven manner based on 
the pretreatment condition data 
found within their existing pavement 
management systems.

Post-treatment feedback from 
pavement management systems 
will facilitate the calibration of 
these curves for local aggregates, 
contractors, practices, etc. Hot weather 

Chip seal is placed on U.S. 169 as part of northern climate experiment

Crafco Mastic One seals longitudinal crack on U.S. 169 prior to preservation treatments
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performance, thermal cracking, 
susceptibility to snow plow damage, 
etc., will all be reflected in the shapes 
of curves that relate benefits to 
pretreatment condition. These data 
can be implemented with confidence 
because of the proven histories of 
construction quality and research 
outcomes at the partner facilities.

More information on the partnership 
and nationwide experiment it supports 

at www.dot.state.mn.us/mnroad/
ncatpartnership/index.html.

SOUTHERN TREATMENTS AT NCAT
In retrospect, the first preservation 
treatments were placed in select 
(100 ft., single-lane) sections on 
the NCAT Pavement Test Track 
in the spring of 2014 after trigger 
levels of cracking (20 percent of the 
total lane area) were reached.

A limited number of treatments and 
combinations were carefully selected 
for accelerated traffic testing on the 
track to ideally complement a larger 
number of low-traffic treatments 
and combinations that were placed 
off the track in the summer of 2012 
on Lee County Road 159 (a dead end 
access road to a quarry and asphalt 
plant). Treatments were placed in 
100 ft. sections in both the inbound 
(lightly loaded) and outbound (heavily 
loaded) lanes. FP2’s participation 
in the design and execution of the 
2012 experiment was key to the 
success of the overall effort.

Some of the preservation treatments 
that were placed on the NCAT 
Pavement Test Track in the spring of 
2014 had to be replaced in April 2016 
after approximately 4.9 million 
equivalent single axle loadings 
(ESALs) had been applied in an 
accelerated manner.

Micro surface, Thinlay, and HMA 
cape seals remain in service at 
approximately eight million ESALs, 
and may survive until the end of the 
three-year 2015 research cycle. Over 
600,000 ESALs had been applied in 
the more heavily loaded outbound 
lane of the comprehensive array of 
preservation treatments applied on 
Lee Road 159 in summer 2012. Over 
700,000 ESALs had been applied to 
the high traffic treatments placed 
on U.S. 280 in summer 2015.

The performance (quantified with 
weekly performance measurements 
for roughness, rutting, macrotexture 
and cracking) of all treatments and 
combinations has generally been very 
good on all three southern locations 
(the track, Lee Road 159, and U.S. 280). 
Crack sealing, scrub sealing, micro 
surface, cape sealing, and thin overlays 
have continued to demonstrate 
short-term life extending and condition 
improving benefits. Long-term data 
collection will quantify the full 
benefit of pavement preservation 
in a southern climate. 

Powell is assistant director and Test 
Track manager, National Center 
for Asphalt Technology, Auburn, 
Ala. Images provided by NCAT

Micro surface sampling, pre-break uniformity stirring, and quartering to facilitate laboratory testing

E.D. Etnyre & Co. distributor truck begins run placing CRS-2P asphalt emulsion  
on Mille Lacs County Road 8
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Editor’s Note: After 31 years in the pavement preservation industry and 42 years 
in association management, pavement preservation industry icon Mike Krissoff is 
retiring. As executive director of the Asphalt Emulsion Manufacturers Association, 
Asphalt Recycling & Reclaiming Association, and International Slurry Surfacing 
Association, Mike has overseen the growth of those associations, the rise of the 
pavement preservation industry, including FP2 Inc., and by now has managed 
countless meetings, congresses and symposia. As editor of Roads & Bridges magazine, 
I first met Mike in 1984 and have worked with him since. Like all of us I’ve benefited 
from his professional skills, friendly demeanor and wry humor. In this essay Mike 
looks back on the industry and the many personalities of note. —Tom Kuennen

After Three Decades, Industry 
Icon Mike Krissoff Calls it a Day

It was December 1984 when I 
informed ARRA president Dick Lowell, 
then with CMI, of my decision to resign 
from ARRA’s management company 
at year-end; I had been involved with 
ARRA for just a few months at the time, 
having recently taken the helm from 
another account executive. Dick said, 
“You’ve been good for ARRA, and if 
you want to start your own business, let 
me know and I’ll run it past the board. 
Go home, crunch some numbers, and 
call me tomorrow.”

I took him up on his offer. The 1985 
Palm Springs annual meeting was 
less than two months away. Using my 
washer and dryer as a desk and work 
station, I collated the photocopied 
registration packets and mailed them 
using postage stamps. An IBM PC-XT 
with a 10MB hard drive, a floppy 
drive, and a dot matrix printer cost me 
$10,000. There were no fax machines, 
and e-mail and the internet were a 
gleam in no one’s eyes.

AEMA came along in 1988, and 
provided enough additional income 
to provide for part-time help, a 
new computer, and a fax machine. 
The decision to hire me was made 
after a job interview in AEMA 
president George Mariani’s D.C. 
hotel room, flanked by Bill Brake 
and Dan Finocchi; I think it was 
the smallest hotel room I’ve ever 
been in, especially with those three 
industry giants crammed in.

ISSA began to ask me for proposals 
in the early ‘90s. I think I responded 
to five RFPs over the course of seven 
years. Leaders of that charge were 
kingpins Phil Tarsovich, Barry 
Dunn, and Neil Guiles. It took seven 
years, typical for ISSA, but they joined 
my flock of pavement preservation 
clients in 2000. Somewhere along the 
way, we implemented a new means of 

By Mike Krissoff

Mike, at PPRS Paris 2015, with staffers Meredith Kennedy and Michael Dougherty

Mark Ishee, Mike and Rex Eberly at FP2 TRB hospitality suite, 2014

It is with pride and humility 
that I use the pages of Pavement 
Preservation Journal to announce 
my retirement. Pride because I 

was there when this magazine was 
founded, and AEMA, ARRA and ISSA 

have become major forces amongst 
their constituencies ensuring quality 
workmanship. Humility because 
of the caliber of smart, energetic, 
wonderful people with whom I’ve 
been privileged to work.
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communications – e-mail – and urged 
all our members to set-up Compuserve 
accounts; that was a game-changer.

The advancements each group 
has achieved are countless: 64-page 
newsletters, comprehensive websites 
with public and members-only 
sections, several hundred e-mails a 
week, online meeting registrations, 
establishing our place in the industry 
with the likes of FHWA, NAPA, 
NCAT, AHUA, TRB, TRIP, AI, NCPP, 
and innumerable state and local 
groups, agencies, and user/producer 
groups making terms such as 
“in-place recycling” and “pavement 
preservation” household words.

BIRTH OF FP 2 INC.
Another significant milestone, 
and there were many, 
was helping to morph the 
Mike Buckingham-founded and 
Bill Ballou-driven Foundation 
for Pavement Rehabilitation and 
Maintenance Research (FPRMR) 
through various iterations until 
an AEMA-ARRA-ISSA June board 
meeting at the Annapolis Yacht 
Club resulted in a new FP2 Inc., 
for pavement preservation, with 
a main focus on legislation and 
lobbying that actually got our 
words into the highway bill!

With great foresight, the AEMA, 
ARRA and ISSA boards unanimously 
agreed to up their annual contributions 
and become charter founding members 
of FP2. Great things have happened 

ever since ... the National Center for 
Pavement Preservation, this magazine, 
the National Pavement Preservation 
conferences, each association’s 
relevance on the national and local 
scenes, and the wealth of technology 
transfer and educational information 
conveyed over the internet.

Almost 20 years ago, we began to 
conduct joint meetings, the end result 
of which has been more content, 
more networking, less cost and less 
time. To maintain individual identity, 

Mike in serious discussion with ARRA’s 
Pat Faster at AEMA-ARRA-ISSA event in 2014

AEMA now has its ISAET, ARRA 
an expanded semi-annual meeting, 
ISSA an ever more powerful slurry 
systems workshop, and an occasional 
PPRA fall meeting, birthed from the 
marketing program of the Pavement 
Preservation & Recycling Alliance.

I think it was the early ‘90s when 
AEMA’s Steve Muncy and I met 
during TRB with Alain LeCoroller to 
initiate the first World Congress on 
Emulsion, which eventually led to last 
year’s AEMA-ARRA-ISSA-PPRA-IBEF 

819627_PRI.indd   1 19/07/16   4:24 pm



The Pioneer in High Performance Cold Mix

®

UPM Cold Mix Asphalt Repair Material has been used to 
permanently repair more potholes than any cold asphalt 

mix or cold patch in the pavement repair industry.

UniquePavingMaterials.com
(800) 441-4880 

PRESERVING PAVEMENTS SINCE 1959, 
ONE POTHOLE AT A TIME

America’s leading provider of pavement maintenance products

776164_Unique.indd   1 29/10/15   3:29 am



Winter 2016   
 

 

pavement preservation journal    21

World Congress (PPRS) in Paris. A few 
years prior, a meeting with ARRA’s 
John Anzalone, Joe Pennington, 
and Keith “Ironhead” 
Klingenberg launched ARRA’s 
first regional seminar in 
Baltimore, the first of many.

In this family business environment 
I’ve had the pleasure of working with 
several father/son combinations, like 
Charlie & Chuck Valentine, Neal 
& Greg Arntson, Bill & Rex Eberly, 
Neil & Justin & Garrett Guiles, 
Jim & Brett Towns, Byron & 
Jeremy Thomas, and more.

TECH TRANSFER
The associations also produced the 
first Basic Asphalt Emulsion Manual, 
the first and second Basic Asphalt 
Recycling Manuals, the Slurry Systems 
Inspectors Manual, and leveraged 
FHWA funding to produce five 
modules of web-based training ... plus 
technical bulletins, pocket guides, 
marketing brochures, guideline 
specifications, and probably a few 
thousand presentations from industry 
experts since 1985, then done with 
slides and carousel projectors.

We must not forget the ever-present, 
overpowering, some would say 
overbearing, Jim Sorenson, FHWA’s 
bad boy. A phone call from Jim 
would often last an hour or more, 
him throwing out directives, ideas, 
and suggestions faster than I could 
take notes. Jim always started 
mid-sentence, mid-paragraph, 
mid-chapter, but he looked out for 
us like no one else and mercilessly 
challenged us to greater heights.

Also funny memories, like 
Asphalt Institute’s Bernie McCarthy 
bringing new AI president Ed Miller 
to Annapolis for a get-acquainted 
cocktail cruise on my boat, with 
Ed changing from suit to shorts in 
my home office/living room, and 
doing it again with Pete Grass some 
years later. And who could forget 
John Rathbun’s tattoo in Cabo?

Fast forward to present day ... there 
is more information out there than 
we can keep up with, our websites 
are overflowing, limited only by 
the amount of time our volunteer 

members have to generate content. 
We have more challenges and more 
opportunities facing us than ever 
before, and the expectation level of our 
members and our customers and the 
user/agencies and engineering firms 
never satisfied. AEMA, ARRA and 
ISSA have bright futures, indeed!

As I sail into the sunset, literally, 
allow me leave you with two points:
• You can’t run a productive, effective 

meeting without an agenda, and 
sticking to it, and

• You can’t make things happen and 
meet expectations on time if you 
don’t make deadlines.
To all of you, and to my dedicated 

staff, Meredith Kennedy and 
Michael Dougherty, who have always 
put personalized member service 
and dedication to doing the right 
thing as the top priorities, thank 
you all for the ride. I would be very 
pleased to think you benefited from 
knowing me as much as I have from 
knowing you. 
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The California Pavement 
Preservation Center 
(CP2 Center) marked its 10th 
anniversary with a celebration 

on the campus of California State 
University-Chico on Aug. 16, marking 
the moment Caltrans provided 
funding to establish the center in 2006.

Luminaries of the pavement 
preservation industry attended, 
and during the event, participants 
reviewed the history and 
achievements of the center and 
laid out its vision and plans 
for the next five to 10 years.

Dean of the College of Engineering, 
Dr. Ricardo Jacquez, described some 
of the exciting things going on in the 
college and indicated that CSU-Chico 
was ranked No. 3 Best Value Engineering 
School in the United States in 2016.

Tom Pyle, acting state pavement 
engineer for Caltrans, discussed some 
of the changes going on at Caltrans, 
including the use of its PaveM program 
for pavement management decisions, 
and the backlog of projects the 
state faces because of budget issues. 
Presently, the state has about $1 billion 
per year for pavements, whereas the 
needs are between $4 billion and 
6 billion per year. He emphasized that 
if Caltrans can make pavements last 
just one to three years longer, this will 
help maintain serviceable pavements. 
He also indicated that the center’s 
newsletter and technical support 
help Caltrans promote pavement 
preservation within the state. The 
importance of the center to Caltrans 
is evidenced by the fact it’s provided 
over $4 million to support the center.

Industry co-chair of the CP2 Center 
Patrons group, Scott Metcalf, western 
regional vice president of Ergon 
Asphalt & Emulsions, Inc., discussed 
the role of the private sector as a 
partner with Caltrans and the center. 
He said private industry should play 
a role as it needs quality students to 
continue to grow. Both the asphalt 

CP2 Center Marks First Decade
By Ding Cheng, Ph.D., and Gary Hicks, Ph.D.

and concrete industries need to work 
together to help promote the needs 
for better roads. Metcalf committed 
additional Ergon funding to the center 
and challenged other patron companies 
to follow this lead. He sees the need to 
attract younger people to the pavement 
world by creating scholarships, and 
possibly having students develop 
computer applications and games that 
promote pavement preservation.

Dr. Ding Cheng, director of the 
CP2 center, read a congratulatory 
letter from the National Center 
for Pavement Preservation, and 
presented the history and major 
accomplishments of the center during 
the past 10 years. The center has been 
funded at about $8 million by various 
supporters, including Caltrans, 
CalRecycle, MTC, other agencies, 
and industry. Cheng presented a 
new strategic plan for the center.

Chief of Office of Asphalt Pavement 
for Caltrans, Sri Balasubramanian, 
mentioned that while many roads in 
the state are not in good condition, 
the state continues to build new 
projects. Pavement maintenance 
and preservation is just not “sexy,” 
so the state legislature likes to 
build new roads. This is also a 
problem at the local agency level.

Mike Crump, director of public 
works for Butte County, discussed 
how the center has helped his agency 
with several projects, including surface 
treatments and in-place recycling, and 
said it’s important for the center to 
continue to support local agencies.

Executive director of FP2 Inc., 
Jim Moulthrop, gave a brief update 
on the mission of FP2, and discussed 
how the CP2 Center fits into the 
national picture. And Dr. Gary Hicks 
facilitated breakout brainstorming 
sessions on how to move the center 
forward into the coming years.

A group of industry and agency 
delegates participated in a tour of the 
CP2 Center’s materials laboratory. The 
lab, certified by Caltrans, has both 
asphalt and concrete testing abilities, 
with state-of-the-art Superpave binder 
and mix testing equipment. The 
concrete lab was remodeled recently 
and meets the ASTM standards.

For more information, please contact 
Dr. Ding Cheng at dxcheng@csuchico.
edu, or visit www.csuchico.edu/cp2c/
library/cp2_center_library/. 

Cheng is director, and Hicks was 
program manager, California Pavement 
Preservation Center, California State 
University-Chico.

FP2 executive director Jim Moulthrop speaks at CP2 Center anniversary
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Abundance of RAP 
Spurs New Uses in 
Preservation Treatments
By Erik Updyke and Dennis Ruh

1.5 percent, based on testing 
performed by Los Angeles County.

MAKING RAP CHIPS
The use of RAP aggregate (RAP 
chips) in chip seals has the longest 
history. Los Angeles County first 
used RAP chips in a scrub seal on 
a half-mile section of Avenue J in 
the unincorporated area of Lake 
Los Angeles area in February 2008.

Since then, RAP chips have 
been used in numerous chip seals. 
For chip seals placed under a 

espite recent increases in 
allowable reclaimed 
asphalt pavement (RAP) 

content in hot-mix asphalt 
concrete, both in the Caltrans 
Standard Specifications and in the 
Standard Specifications for Public Works 
Construction (“Greenbook”), a surplus 
of RAP continues to exist in most 
urban areas of Southern California.

New and innovative uses for RAP 
in slurry seals, micro surfacing, 
and chip seals will help consume 
some of this surplus, as well as 

reduce the demand for virgin 
aggregate. These uses are becoming 
increasingly common among 
Southern California agencies.

RAP aggregate is produced by 
crushing and screening RAP to 
the gradation required for the 
specific seal coat application. 
After processing, RAP aggregate 
will typically have a residual 
asphalt content of between 5 
and 8 percent, a specific gravity 
of approximately 2.4, and an 
absorption rate of approximately 

Los Angeles County is serious 
about asphalt recycling and has 
been honored for its efforts. At the 
Pavement Preservation & Recycling 
Alliance (PPRA) 2015 fall meeting 
in Niagara Falls, Ont., Greg Kelley, 
center, assistant deputy director, 
County of Los Angeles DPW, 
receives award from Roads & 
Bridges magazine for major 
reconstruction project involving 
recycling of milled RAP into a 
cement-stabilized base, placement 
of a rejuvenated cold central-plant 
recycled layer, and overlay with 
an asphalt rubber-modified 
hot mix asphalt. Flanking him 
are James Emerson, Pavement 
Recycling Systems Inc., and 
Brian Budzynski, Roads & Bridges
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contract, RAP chips are a contractor 
option. The Avenue J scrub seal, 
and subsequent chip and scrub 
seals – placed using polymer-modified 
rejuvenating emulsions and RAP 
chips – continue to perform well.

RUBBER-MODIFIED BINDER
In April 2013, a state of California 
Department of Resources Recycling 
and Recovery (CalRecycle)-funded 
chip seal composed of hot-applied 
PG 76-22 tire rubber modified paving 
asphalt and RAP chips was placed in 
the Lake Los Angeles area.

The intent of this project was 
to determine if non-preheated 
(ambient temperature) RAP chips 
would adhere to a hot-applied 
binder. Three-eighths-in. RAP 
chips were placed on a two-mile 
segment of Avenue K, and 5/16-in. 
RAP chips were placed on a 
two-mile segment of Avenue M.

A problem was encountered during 
the first day of placement on Avenue 
M that was traced to moisture content 

Crushing and screening of RAP into usable fractions creates an engineered product 
from one-time waste material, permitting blended stockpiles with consistent residual 
asphalt content which can be figured into mix designs
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and cleanliness. RAP chips used with 
hot-applied binders must be dry and 
clean, as hot-applied binders do not 
have the forgiveness of emulsions. 
Despite adverse weather conditions, 
there were no subsequent placement 
problems. To date, this project 
continues to perform well.

RAP IN SLURRY SEALS
The use of RAP aggregate in 
slurry seal (RAP slurry) is a more 
recent development and becoming 
more common.

RAP slurry is similar in 
specification requirements to other 
polymer-modified slurry seals, 
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with minor exceptions. The residual 
asphalt on the RAP aggregate 
contributes to the asphalt content, 
thus the virgin residual asphalt 
content requirement is lower.

Also, rolling of the RAP slurry 
with a pneumatic-tired roller after 
placement is required. Rolling 
helps to seat and knead the RAP 
aggregate. Testing and observation 
by Los Angeles County indicates 
the lower absorption rate of RAP 
aggregate may result in more of an 
encapsulation of the aggregate in the 
emulsion and less of a mechanical 
bond, versus polymer-modified slurry 
produced with virgin aggregate.

Wet track abrasion test results were 
similar if the patties for RAP slurry 
were rolled to simulate the seating of 
the upper layer of aggregate by the 
field rolling (not a part of the ASTM 
D3910 test procedure). Testing also 
indicated that the use of aluminum 
sulfate in the RAP slurry mixture 
resulted in much higher loss of 
aggregate versus the use of only a 
portland cement additive.

RAP IN MICRO SURFACING
RAP aggregate use in micro surfacing 
has been less common. Los Angeles 

Use of RAP ‘chip’ has long history in Los Angeles County
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County had positive results on a 
project constructed in 2010 on Soledad 
Canyon Road and Escondido Canyon 
Road in the Antelope Valley area. The 
county allows RAP aggregate as a 
contractor option.

The economics of RAP aggregate 
usage is affected by the typical 
market factors of availability and 
transportation costs. Some agencies in 
rural locations have chosen to stockpile 
RAP from nearby projects, then process 
it on-site into RAP aggregate at a later 
date. This reduces the haul-off costs of 
cold millings for current projects, and it 
eliminates the cost of virgin aggregates 
for future seal coat projects.

RAP aggregate usage in various 
seal coats is becoming more 
common, and specifications will 
continue to be refined as lessons 
are learned and the performance 
of completed projects reviewed.

For more information 
contact Erik Updyke at 
eupdyke@dpw.lacounty.gov. 

Updyke and Ruh are affiliated with the 
Los Angeles County Department of 
Public Works. Reprinted with permission 
from the newsletter of the CP2 Center at 
California State University-Chico
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The American Highway Users 
Alliance is working with 
members like FP2 Inc. to 
come up with creative ways 

to package a user fee increase that can 
muster enough political support to 
ride on a larger tax bill in 2017.

As we contemplate how fortunate we 
are to have the Highway Trust Fund 
and the relative calm of knowing that 
our programs will enjoy steady growth 
through 2020, most of us are acutely 
aware that what we’re experiencing 
is the calm before the storm. We’re 
quickly burning through the latest 
trust fund bailout of $70 billion, 
provided by the FAST Act less than 
a year ago. To get another long-term 
highway bill in 2020, the next bailout 
would need to be significantly higher 
than $100 billion, even if future 
spending levels are kept flat.

The last two administrations and 
the last five congresses have shown 
absolutely no willingness to debate 
the merits of the obvious solution, 
which is to raise fuel taxes. Yet, they 
also have demonstrated that they don’t 
want to cut highway funding, devolve 
the federal program to the states, 
nor reduce the scope of the surface 
transportation program, aside from a 
few minor prohibitions on low-dollar 
items like “median beautification.”

NEXT ADMINISTRATION
By the time you read this we will 
know who the next president will be. 
Highway advocates must capitalize 
on the first 100 days of the next 
administration. The opportunity 
to address revenue into both an 
infrastructure investment fund and 
the Highway Trust Fund are likely 
to occur on a larger tax bill that 
deals with corporate tax rates and 
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Bolster Highway Fund
By Gregory Cohen, P.E.

repatriating international assets. Both 
candidates made promises regarding 
changes to the tax code that could 
serve as the “vehicle” by which 
highway revenues could be addressed.

Despite the potentially exciting 
opportunity, it still seems unlikely 
that a direct vote on a “gas tax” 
increase would go ahead easily. It also 
seems unlikely that a direct “vehicle 
miles traveled” (VMT) fee is politically 
popular enough for a vote, or even 
technically feasible for mandatory, 
nationwide implementation.

Yet the opportunity to increase 
user revenue in 2017 in the context 
of a larger tax bill is too important 
to pass up. One option is a transition 
approach toward a VMT fee, which 
we have called the “virtual VMT” 
fee. The virtual VMT fee would set 
an average price per mile across 
the entire fleet of U.S. light-duty 
vehicles but continue to collect the 
fees from gasoline terminal operators 
(where the tax is currently collected), 
rather than directly from users. A 
separate average cents-per-mile 

fee could apply to heavy-duty 
vehicles, or an increased diesel tax 
could suffice (assuming a diesel tax 
increase is seen as less politically 
toxic than a gasoline tax increase).

The advantages of a virtual 
VMT over the current flat gasoline 
tax and the direct VMT are that 
it would maintain the low cost of 
collection, automatically adjust 
for fuel economy and inflation, 
avoid privacy concerns, charge 
less per mile for more fuel efficient 
vehicles, and is something “new.”

The virtual VMT would shift the 
national conversation away from 
the 18.4-cent gas tax and toward a 
fleet-wide average of 2.5 to 3 cents per 
mile. While this would increase the 
fee per user, it would also establish a 
logical basis for the new fee – namely, 
connecting how much Americans 
drive with the size of the highway 
budget. With a very stable three 
trillion miles traveled on U.S. roads 
per year, a 2.5- to 3-cent-per-mile fee 
could raise $75 billion to $90 billion 
per year. It’s enough to sustain 
the trust fund and capitalize an 
infrastructure investment fund for the 
biggest highway projects.

Aggressive advocacy from 
individuals, companies, associations 
like FP2 and coalitions like the 
American Highway Users Alliance 
is essential to convince Congress 
to make the right choice. Let’s all 
work together to ensure that our 
candidates keep their promises, and 
that the next Congress is motivated 
to permanently fix the Highway 
Trust Fund as part of any deal on 
infrastructure investment. 

Cohen is president & CEO, 
American Highway Users Alliance

At Pavement Preservation & Recycling 
Summit 2015 in Paris, Greg Cohen, 
P.E., acquaints international audience 
on funding challenges facing the 
American road building community
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Pavement preservation 
methods extend pavement 
life, avoiding high future 
costs of reconstruction or 

rehabilitation through the expenditure 
of lesser amounts of money at 
critical points in a pavement’s life. 
Such methods include surface 
treatments such as chip seals and 
slurry surfacing – including micro 
surfacing – all of which utilize asphalt 
emulsions to preserve pavements.

For years, application of pavement 
preservation treatments has 
focused on low-volume streets 

and roads in both urban and rural 
applications, and the pavement 
maintenance contractor has been 
a prime driver in this work.

But in the last two years, as the 
discipline of pavement preservation 
has matured, the “hot button” 
emphasis of preservation research has 
migrated from low-volume rural lanes 
and urban streets, to higher-volume 
four-lane and interstate highways.

In 2016, lessons learned from 
longstanding preservation of 
low-volume roads are being 
applied to extending service life of 

higher-traffic volume highways. 
Buttressed by active research from 
a SHRP2 project, R26: Preservation 
of High-Traffic-Volume Roadways, the 
FHWA is publicizing the benefits 
of select pavement preservation 
treatments for these critical highways.

Emphasis on preservation of 
high-volume pavements is accelerating 
with ongoing research at the National 
Center for Asphalt Technology, where 
preservation treatments were placed 
last summer on four-lane, divided 
highway U.S. 280 in Alabama. This 
year, similar treatments will be 

Emulsions Key to Preserving 
Low-Volume Pavements
By Tom Kuennen

Rural chip seal: chips are placed uniformly across asphalt emulsion placed by distributor truck
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placed on I-94 at the MnROAD Road 
Research Facility of the Minnesota 
DOT north of Minneapolis. The 
performance of these Southern – and 
Northern-climate installations will 
be monitored for years.

LOWER VOLUME LEADS MILEAGE
With all this interest in high-volume 
pavement preservation, it’s time to 
go back to the basics of preservation 
of low-volume pavements. That’s 
because although high-volume 
roads carry most traffic, low-volume 
roads – generally defined as roads 
with less than 1,000 average annual 
daily traffic (ADT) – account for 
82 percent of total U.S. lane mileage.

Experience shows that spending 
a dollar on pavement preservation 
can eliminate or delay spending 
$6 to $10 on future rehabilitation 
or reconstruction costs. Because 
approximately two-thirds of these 
low-volume roads are paved, 
considerable savings can be realized 

locally, statewide and nationwide 
when preservation is undertaken.

The savings can lead to success. For 
example, Oregon’s Low Volume Road 
Preservation Program maintains state 
highways with an average daily traffic 
(ADT) of less than 5,000 vehicles 
and 20-year equivalent single axle 
truck loads (ESALs) of less than 
three million. This program was 
launched in 1999 with only regional 
and district level highways with 
an ADT of less than 1,000 vehicles, 
but following successes, was 
expanded to roads with 2,500 ADT 
in 2005, and to 5,000 ADT in 2009.

Texas DOT’s pavement preservation 
program started earlier, having been 
launched in 1987 with the TxDOT 
Preventive Maintenance Program, 
funded at $145 million annually for 
preventive maintenance projects.

Today, TxDOT requires each district 
to produce an annual Four-Year 
Pavement Management Plan that 
includes all aspects of pavement-related 

work. These are project-specific and 
financially constrained plans, which 
map out the pavement work needed, 
along with expected changes in 
pavement condition.

There is money in preservation of 
roads, and maintenance contractors 
are part of it. In its 2015–2019 
Strategic Plan, TxDOT reported 
that 40 percent of the TxDOT 
biennial budget ($8.6 billion) was 
dedicated to system preservation.

TxDOT accomplishes its 
maintenance mission by effectively 
supplementing its workforce with 
routine maintenance contracts and 
preventive maintenance contracts. The 
state processes approximately 1,400 
maintenance contracts a year, with 
an average contract of approximately 
$90,000, and several contracts 
exceeding $1 million. The average 
duration is one year, with variation 
from 45 days to two years. Contracts 
estimated at under $300,000 account 
for about 75 percent of the contracts.

Canyonlands National Park was among four scenic Utah parks to receive polymer modified asphalt emulsion chip seals
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Asphalt emulsion containing polymer modifier is integral part of micro surfacing placed on suburban street
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EMULSIONS FOR PRESERVATION
Texas shows that in light of limited 
budgets, preservation of pavements is 
a powerful tool for governments to use 
to prolong system life, and contracted 
services are one way they can expand 
preservation programs. Fortunately, 
governments and contractors can 
choose from a variety of practical 
pavement preservation treatments, 
which utilize asphalt emulsions for 
bituminous-surfaced roads.

“Seventy percent of all problems 
that develop with asphalt pavements 
can be attributed to the oxidation of 
oils in the asphalt binder, and water 
penetration,” said Tammy Sims, P.E., 
area engineer, Paris District of 
TxDOT. “Water, through chemical 
reaction and the freeze-thaw cycle, 
is asphalt pavement’s greatest 
enemy, causing the breakdown of the 
pavement structure. These problems 
can be virtually eliminated with a 
conscientious and timely program of 
carefully selected surface treatments 
utilizing asphalt emulsions.”

An asphalt emulsion for surface 
treatments is a homogeneous mixture 
of two insoluble substances, oil 
and water. In it particles of liquid 
asphalt (the dispersed phase) 
are surrounded by molecules of 
water (the continuous phase).

Asphalt emulsions are produced 
by dispersing tiny globules of 
asphalt cement into water treated 
with a small quantity of emulsifying 
agent. The dispersion takes place in 
a powerful blender, called a colloid 
mill, where spinning blades break 
or shear the liquid asphalt into 
suspended microscopic particles. 
The water, or soap solution, is 
immediately introduced to form 
the emulsion. These globules are 
either anionic (negatively charged) 
or cationic (positively charged).

The emulsifier – an engineered 
surfactant (detergent) or surface-active 
agent – maintains the microscopic 
asphalt droplets in a stable 
suspension, keeping them from 
recombining. The amount and type 

of surfactant used, along with other 
variables, controls properties of the 
emulsion critical to performance in 
the field application.

Generally speaking, an emulsion 
will be constituted of 57 to 70 percent 
typical range of asphalt binder 
content per ASTM specifications, 
with the rest water and a very small 
amount of emulsifier, sometimes 
as low as one quarter of a percent 
by weight. The emulsifier also 
partially controls the “break” time 
following placement on a road, in 
which the water evaporates, leaving 
the residual asphalt behind.

Residual asphalt is the remaining 
asphalt after an emulsion has cured, 
typically 57 to 70 percent. The bond 
or tack coat break is the moment 
when water separates enough from 
the asphalt emulsion showing a color 
change from brown to black.

The chemistry of asphalt emulsions 
enable excellent coating and adhesion 
of the residual asphalt cement to 
aggregate surfaces in both dense 
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For Escondido, Calif., scrub seal, polymer modified emulsion is placed in advance of trailer 
with brushes that will work emulsion into pavement; chips will follow

IM
AG

E 
CR

ED
IT

: W
ES

TE
RN

 E
M

UL
SI

O
N

S 
IN

C.

and open-graded mixes, base 
stabilization, and stockpiled patching 
mixes. They’re also economical 
where small quantities of mix 
need to be produced at locations 
remote from asphalt plants, or when 
environmental issues make use of 
HMA difficult.

VARIETY OF TREATMENTS
A variety of treatments using asphalt 
emulsions is available for just 
about every pavement preservation 
application.

The chip seal is an economical 
surface treatment in which the 
pavement is sprayed with emulsified 
asphalt and then immediately 
covered with aggregate and rolled. 
On low-volume roads, chip seals are 
used primarily to seal the surface of 
a pavement with non-load-associated 
cracks, and to improve surface friction.

Long-term pavement performance 
studies show that chip seals are 
one of the most cost-effective 
means of pavement preservation, 
especially for low-volume 

pavements. A modified chip seal 
is a variation in which the asphalt 
emulsion is modified with polymer 
modifiers – or fibers or a blend of 
ground tire or latex rubber – to 
enhance the elasticity and adhesion.

Sand seals describe a light 
application of asphalt emulsion 
binder, which is covered with a fine 
aggregate. This is followed by a tractor 
pulling a broom sled, which works 
the material into cracks. Sand seals 

816680_Michigan.indd   1 6/9/16   2:25 PM
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improve the skid resistance of slippery 
pavements, and seal them against air 
and water intrusion.

With value-added scrub seals, 
application procedure of the emulsion 
is paramount. Scrub seals involve 
application of a polymer modified 
asphalt emulsion to the pavement 
surface, followed by a broom trailer, 
which forces the emulsion into 
cracks and voids. After brooming, 
an even coat of sand or small 
aggregate is placed, and a second 
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brooming of the aggregate and 
asphalt mixture follows. This seal 
is then rolled with a pneumatic tire 
roller. Both sand and scrub seals are 
swept before opening to traffic.

An emulsion preservation 
treatment need not have aggregate 
applied at all. A fog seal is a light 
application of slow-setting asphalt 
emulsion diluted with water, 
but without the addition of any 
aggregate applied to the surface of 
a bituminous pavement. Fog seals 

are used to renew aged asphalt 
surfaces, seal small cracks and 
surface voids, or adjust the quality of 
binder in newly applied chip seals.

Fog seals are an inexpensive way 
of covering large surface areas. They 
can be applied using conventional 
distributors and should be spread 
as evenly as possible to achieve 
optimum coverage and penetration 
of surface cracks. The application 
rate ranges from 0.1 to 0.15 gal./s.y. of 
diluted emulsion, typically diluted 
with water by 25 to 75 percent.

A double chip seal is a preservation 
treatment that consists of application 
of asphalt emulsion and a large 
aggregate, followed by a second 
application of asphalt emulsion that 
is, in turn, covered with smaller 
aggregate and compacted.

Sandwich seals are used to seal the 
surface and improve skid resistance, 
especially on asphalt pavement 
surfaces that are bleeding or flushing.

A slurry is a mixture of a liquid and 
fine solid particles that together are 
denser than water. A slurry seal is a 
mixture of slow-setting emulsified 
asphalt, well-graded fine aggregate, 
mineral filler, and water. The treatment 
seals and waterproofs the surface, fills 
minor cracks, restores skid resistance 
and restores aesthetic appeal with a 

A fog seal – a light spray application of dilute 
asphalt emulsion used primarily to seal an 
existing asphalt surface – is applied to Lee 
Road as part of real-world low-volume road 
preservation treatment testing at National 
Center for Asphalt Technology in Alabama
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black surface, all at a relatively low 
cost. The slurry surface is smoother 
than that of a chip seal. Slurry seals 
extend the life of existing pavements by 
protecting the undersurface from the 
effects of aging and the environment.

Slurry seals are available in three 
types, depending upon the average 
size of the aggregate. Generally, 
Type I is used to seal surface cracks 
on low-volume roadways; Type II is 
used to correct raveling and oxidation 
on roadways with moderate to heavy 
traffic levels; and Type III is used to 
fill minor surface irregularities and 
restore surface friction.

Slurry seals cure primarily through 
water evaporation, so they should 
not be placed in thicker lifts than 
recommended. Traffic should not 
be reintroduced until the seal has 
thoroughly cured, which may take 
two to eight hours, depending on the 
ambient conditions. Slurry seals are 
not appropriate for pavements with 
rutting (more than ¼ in.) or high 
severity surface distresses.

For rutted pavements and high 
performance surfaces on heavily 
traveled pavements, micro surfacing 
is an excellent treatment. A micro 
surfacing is a laboratory-specified 
mixture of polymer-modified 
asphalt emulsion, mineral aggregate, 

mineral filler, water, and other 
additives, properly proportioned, 
mixed, and spread on a paved 
surface using specialized equipment. 
Micro surfacing differs from 
slurry seal in that it can be used on 
high volume roadways to correct 
wheel-path rutting and provide a 
skid-resistant pavement surface.

A cape seal is a surface treatment 
in which a slurry seal or micro 
surfacing is applied to a newly 
constructed surface treatment 

819036_Pavement.indd   1 7/30/16   1:13 PM

or chip seal. Cape seals are used 
to provide a dense, waterproof 
surface with improved skid 
resistance and ride quality.

For more information about asphalt 
emulsions and pavement preservation 
for low volume roads, visit the Asphalt 
Emulsion Manufacturers Association 
at www.aema.org. 

Information for this article 
contributed by the Asphalt Emulsion 
Manufacturers Association
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such as fog seals, chip seals, and 
slurry seals, to be very useful, cost 
effective, and environmentally 
friendly tools for agencies maintaining 
existing infrastructure. So it’s exciting 
to get to really dig into some of the 
questions that are still unanswered for 
these benefits to be fully realized.

HOW IS YOUR RESEARCH RELATED 
TO PAVEMENT PRESERVATION?
Pavement preservation techniques 
such as fog seals, chip seals, and 
slurry seals show a lot of potential to 
preventively maintain our existing 
infrastructure and protect the 
investment already made in our 
transportation network.

These techniques can serve 
to provide new riding surfaces, 
correct small surface deformations, 
and even fill in existing cracks at 
the surface level. Unfortunately, 
sometimes pavements are not 
properly maintained early enough, 

‘Sustainability’ Drives Student 
Interest in Pavement Preservation

or simply degrade to a point at which 
preservation is no longer an option.

In these cases, it is great to have 
rehabilitation and recycling tools 
available that do not require full 
reconstruction of the pavement. 
While not strictly a pavement 
preservation treatment, one 
rehabilitation technique that has 
become more popular is full-depth 
reclamation (FDR). Most of my 
research thus far has been exploring 
the mix design and structural 
design of FDR. This technique uses 
the entire pavement structure to 
create a rehabilitated, structurally 
sound foundation for the road, 
allowing for future preservation.

FDR can provide cost and 
environmental benefits by using 
in-place materials, cutting down on 
hauling distances, and using “cold” 
stabilization techniques such as 
foamed asphalt, asphalt emulsion 
or cement. My research has focused 
on the unique questions raised by 
combining soil base layers with 
the asphalt concrete layers of the 
pavement structure to create a 
composite recycled material.

As an undergraduate, I completed 
a project comparing laboratory 
compaction techniques used for FDR 
stabilized with foamed asphalt and 
asphalt emulsion. While pursuing my 
master’s degree, I explored the use 
of the existing Mechanistic/Empirical 
Pavement Design Guide (MEDPG) 
for use with asphalt emulsion FDR 
pavements by evaluating the effects 
of considering the FDR layer to be an 
unstabilized base course versus an 
asphalt concrete layer.

As I begin my Ph.D., I plan to 
continue focusing on the asphalt 
stabilization methods used for FDR, 
asphalt emulsion and foamed asphalt, 

PPJ: WHAT GOT YOU INTERESTED 
IN PAVEMENT PRESERVATION?
Sadie E. Smith: As I was entering 
college, “sustainability” was becoming 
a huge buzzword, and the source of 
much discussion regarding the future 
of design. The heavy emphasis was 
being placed on not only creating 
structures that would meet the needs 
of its users, but could also be more 
economically and environmentally 
viable. This made so much sense to me.

On top of all this, I saw the potential 
for my designs to potentially increase 
the quality of life of others, both 
now and in the future, and that 
adds so much value to what we do. 
Additionally, the materials side of 
civil engineering has always been one 
that has interested me, and pavement 
preservation falls right in line with 
both of these interests.

Transportation is essential to the 
lives of people all over the world, 
but building and maintaining 
transportation networks is very 
expensive. There is so much existing 
infrastructure already in place, and it’s 
very inefficient for us to not continue 
building on this foundation by 
preserving and extending the life of 
these structures whenever possible.

With pavements, there is so much 
potential for preservation techniques, 

University of Arkansas-Fayetteville grad 
student Sadie E. Smith

Editor’s Note: Under the direction of 
Andrew Braham, P.E., the University of 
Arkansas-Fayetteville actively promotes 
pavement preservation as a course of 
study to engineering students. These 
students bring a different perspective 
of why a young civil engineer would 
pursue preservation study. This is the 
first in a series of occasional profiles of 
students in pavement preservation there, 
this issue focusing on Sadie E. Smith, 
graduate research assistant.
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which are also used in pavement 
preservation techniques. Gaining a 
more fundamental understanding 
of how these stabilizers are actually 
adhering to the soil or aggregate will 
allow us to continue to better utilize 
these preservation, maintenance and 
rehabilitation techniques to make 
this process more widely known 
and more frequently utilized.

HOW HAS YOUR PERSPECTIVE 
CHANGED ABOUT OUR ROAD 
INFRASTRUCTURE SINCE 
BEGINNING RESEARCH?
In our culture, we are inundated 
with the idea that new is better, 
and I probably would have applied 
this idea to infrastructure as well. 
Entering the field of civil engineering, 
it seems to follow that new 
construction and new development 
is a necessity to have ongoing work.

However, since I’ve begun to 
learn more about – not only my 
research specifically – but also the 
field of pavement maintenance, 
preservation and rehabilitation as 
a whole, I have realized that new 
may not always be the best option. 
I find the innovation and creativity 
of trying to extend the life of a 
pavement – rather than just tearing it 
up and starting over – to be a welcome 
and interesting challenge. 
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P R O T E C T
Use PASS Rejuvenating Seals to
extend the service life of roads in
good condition, or Texture Seals

to preserve while maintaining
roadway skid numbers.

R E S U R F A C E
Use PASS Scrub Seals on light 
to moderately distressed roads
to add a fresh wearing course,

and rapidly seal and anneal 
surface cracks and keep them

from coming back.

R E C Y C L E
Use PASS R in Recycling 

and Cold Paving applications 
to rehabilitate severely 

distressed roads.

MAKE YOUR DOLLARS GO FOR MILES

Asphalt emulsions have been used in 
roadway maintenance for over a century. 
In the past two decades, the industry 
has produced a variety of innovations 
to make emulsions more stable, user 
friendly, and environmentally safe.

Polymer modification of the asphalt is one such advance, 
giving the product increased ductility and toughness. The 
invention of PASS emulsions in the 1980’s was another 
significant advance. PASS was the first product to combine 
a premium latex polymer with a rejuvenator to create a tough 
yet flexible emulsion that seals cracking and helps restore 
the properties of asphalt that disappear with age and effects 
of extreme weather.

Only PASS emulsions offer an engineered solution for greater 
longevity of each treatment and a wider range of Pavement 
Management Strategies to allow agencies to stretch their 
maintenance dollars. Independent research shows PASS 
products last longer and work more effectively to preserve 
roadways.

Visit www.preventpotholes.com 
for technical details and videos on 
Pavement Preservation, Resurfacing 
and Recycling applications.Call toll free for consultation (888) 705-4137
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