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Pavement sustainabilty through preservation products.

Whether it’s repairing utility cuts, patching  potholes  in asphalt or 
repairing corner breaks in concrete , Crafco  
and   are rapidly becoming the patching 
materials of choice.  These high performance patching products are 
being used by most states and other agencies throughout the United 
States.  HP Cold Patch material is specifically formulated for wide-
ranging temperatures and climates. HP Cold Patch repairs are 
permanent, fully guaranteed against failure and most importantly, do 
the job right the first time.

Designed to reduce maintenance costs with ease of use and  longevity, 
Crafco provides pavement sustainabilty products you can count on.
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Once and Done 
Permanent 
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By Michael Buckingham
President, FP2 Inc.

PRESIDENT’S MESSAGE

you are cordially invited to experience the future 
of pavement preservation at the premier event in 
pavement preservation this year, this summer.

Some of the world’s greatest minds in 
pavement preservation will convene this august in Music City 
U.S.a., and we hope you’ll be among them.

For two years, your leadership at FP2 Inc. has been engaged 
with the staff of the National Center for Pavement Preservation 
(NCPP) to plan and develop the most important event in 2012 
in pavement preservation, the National Pavement Preservation 
Conference (NPPC) to be held aug. 27-30 in Nashville.

The complete program is the result of the hard work and 
synergies of five separate NPPC committees. For example, 
the Organizing Committee includes representatives 
from Federal Highway administration, NCPP, Minnesota 
DOT representing the Midwestern Pavement Preservation 
Partnership, Maryland DOT representing the Northeast PPP, 
City of Denver representing the Rocky Mountain West PPP, 
Texas DOT representing the Southeast PPP, plus the National 
association of County Engineers, California Pavement 
Preservation Center, International Grooving & Grinding 
association, and more.

In fact, an important part of the NPPC will be the co-
location of meetings of those regional pavement preservation 
partnerships at the national conference. The first morning of 
the conference will feature four concurrent meetings of those 
regional partnerships, assuring that virtually every state DOT 
in the country will be in attendance at the NPPC.

OUTSTANDING TECHNICAL PROGRAM
Of course, being organized is not enough. a national 

conference needs a technical program that will be both 
informative and memorable. That’s being handled by 
the conference Technical Committee which includes 
representatives from FP2, MeadWestVaco representing the 
International Slurry Surfacing association, BaSF representing 
the asphalt Emulsion Manufacturers association, Pavement 
Recycling Systems representing the asphalt Recycling  & 
Reclaiming association, plus FHWa, NCPP, american 
Concrete Pavement association, applied Pavement 
Technology and the four preservation partnerships.

Their conference sessions will feature seven tracks featuring 
24 sessions over two days, intended to give you, the delegate, 
maximum flexibility to participate in the sessions you want.

Themes will include pavement preservation 
practices; preservation and pavement management/

asset management; training, communication and PR; 
research and innovative technologies, sustainability of 
pavement preservation, the needs of local agencies, and 
in-place recycling.

FIELD DEMOS, TOO
The program will be enhanced with field 

demonstrations. Representatives from Ergon, Pavement 
Technology Inc., Terry asphalt Materials, Penhall and 
the aCPa Colorado/Wyoming Chapter comprise a 
Demonstration Committee that has been hard at work 
setting up these demos.

They’ll feature asphalt pavement treatments, including 
a CRS2P chip seal, micro surfacing, scrub seal, surface 
re-texturization, pavement rejuvenation, and other 
applications. Rigid pavement demonstrations will include 
dowel bar load transfer retrofits and diamond grinding.

The entire conference is overseen by a blue-ribbon 
Honorary Committee, which includes luminaries from 
the National asphalt Pavement association, NaCE, 
aCPa, FP2, Transportation Research Board, american 
association of State Highway & Transportation Officials, 
and FHWa. When you throw in the work of the Spouses 
Program Committee you will see that no stone has been 
left unturned in making this summer’s NPPC the place to 
be in pavement preservation. We hope you’ll join us there. 
For more information, please see the four-page brochure 
in this issue or visit www.nationalpavment2012.org, 
where you will find an online registration form.

BELTWAY FIGHT CONTINUES
In the meantime, the fight for surface transportation 

reauthorization — and pavement preservation’s role in 
a national program — continues “inside the Beltway”. 
There, FP2, its lobbying firm Williams & Jensen PLLC, and 
our allies in the surface transportation community are 
pulling out all stops to make this happen.

In mid-March we were cheered by passage of the 
Senate’s MAP-21, a two-year, $109 billion bill that was 
profoundly bipartisan in its support, and which included 
pavement preservation. But a little later we learned the 
House would not take up its bill until mid-april at the 
earliest, past press time for this issue.

Please know you are as much a part of this fight as is 
FP2 and we invite you to contact us to find out how you 
too can make a difference inside the Beltway. 

Find the Future  
at Nashville Meet
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things to do, in & around nashville
The Renaissance Nashville Hotel is perfectly 
positioned in downtown Nashville a short walk away 
from Nashville’s Country Music Hall of Fame, Ryman 
Auditorium, Tootsie’s Orchid Lounge, Wildhorse 
Saloon, “blues” clubs, and other evening music 
entertainment. 

A short drive from downtown is the Gaylord 
Opryland. Here you can experience the Grand Ole 
Opry which showcases a mix of country legends and 
country music. Every year, hundreds of thousands of 
people make pilgrimages to the Opry Complex to see 
a show on “country’s most famous stage.”

,,things to doooodo,, innnnininininin &&&&&&&&&&& aaaaaaaaarororororororororouunununununundddd nashvilleinngggss tt oooooooooooouuuuuuuuuuuunnnnnnnnndddd n

Renaissance Nashville Hotel
611 Commerce St.

Nashville, TN 37203



■ Off ers pavement practitioners an opportunity to hear from experts 
in the preservation field through plenary and technical sessions.

■ Off ers opportunities to observe demonstrations of the placements 
of several types of pavement preservation treatments.  

■ Off ers individual perspectives from leaders of the preservation 
industry, government, and academia about the need to protect our roadway 
investment through preservation. 

■ Off ers a forum for Regional Pavement Preservation Partnerships 
underwritten through the AASHTO Transportation System Preservation–
Technical Services Program (TSP·2).  

■ Off ers a national networking opportunity to share technology, 
experiences, and address today’s major preservation issues aff ecting 
agencies and industry alike.

exhibits
Add to your educational experience!
An important part of this conference is 
the participation of vendors who off er 
pertinent products and services. Share 
the latest information about hundreds 
of products and services available for 
pavement preservation programs and 
applications.

Register for space at the conference 
online at www.nationalpavement2012.
org or by submitting the enclosed form 
with payment.

sponsorships
This conference will not only celebrate 
the technical achievements in the 
preservation field, but also those who 
believe in and articulate the vision. We 
salute the organizations that provide 
significant support and contributions 
to better the state of the practice. 
Your sponsorship will help ensure a 
successful meeting!

Please see enclosed registration 
form for opportunities available to 
those who share the vision. 

pavement preservation 
partnerships
The pavement preservation 
partnerships are regional forums of 
pavement professionals—from state 
agencies, contractors, suppliers, 
consultants, academia, and local and 
federal government officials—all 
working together to take advantage of 
the synergy to be gained from sharing 
information and identifying common 
issues for further investigation.

The Partnerships—Midwest, 
Northeast, Southeast, and Rocky 
Mountain West—each share and 
publicize information describing 
improvements in research, design, 
specifications, materials and 
construction practices, and promote 
the benefits of pavement preservation 
through education and outreach.

location
The conference will be held in Nashville, 
Tennessee, at the Renaissance 
Nashville Hotel, 611 Commerce St., 
Nashville, TN 37203.

non-invitational travelers. Please 
make your room reservations directly 
by contacting the hotel at (506) 474-
2009  or (877) 901-6632 and ask for 
the “National Pavement Preservation” 
block. The cut-off  date for the reduced 
rate of $110/night is August 3, 2012.

invitational travelers.  Do not call the 
hotel for a reservation, but complete 
and return the Travel Planning 
Request Form found online at www.
nationalpavement2012.org/register. 
Please follow the instructions on the 
form. 

spouse program
If you are a spouse attending the 
conference, a special program is 
scheduled for your enjoyment. This is 
your opportunity to explore Nashville 
and see the local attractions.

Lunch is included both days on 
the tour. Additionally, the spouse 

program includes breakfast on Tuesday, 
Wednesday, and Thursday, and the 
evening conference receptions and 
mixers. The cost is $245 per person.

Please see additional information on 
the Spouse/Guest Registration Form.

demonstration projects
On Tuesday morning, you will be 
treated to an array of demonstrations 
showcasing various pavement 
preservation techniques used across 
the country. This is a unique opportunity 
to see many diff erent pavement 
preservation applications placed 
side-by-side in a traffic-free, secure 
location just a short distance from the 
hotel. Buses are available to transport 
attendees between the conference hotel 
and the demonstration site.

live placement demonstrations
■ Scrub Seal
■ Micro-Surfacing
■ Cape Seal
■ Chip Seal using CRS-2P Emulsion
■ FiberMat®
■ Reclamite® Rejuvenator
■ Skidabrader® Re-texturizing

treatments for asphalt pavements
■ Fog Seal
■ Rout & Crack Seal

featured repairs for rigid pavements
■ Conventional diamond grinding
■ Longitudinal grooving
■ Conventional diamond grinding and 

longitudinal grooving
■ Next-generation concrete surface 

(noise reduction surface)
■ Dowel bar retrofit
■ Cross-stitching of a longitudinal joint
■ Random crack saw and seal
■ Milling preparation for a partial 

depth patch
■ Joint sealing using three sealants: 

hot poured asphalt rubber, silicone, 
and neoprene 

The demonstrations aff ord you an 
opportunity to gain knowledge about 
many treatments in the preservation 
toolbox and have your questions 
answered by experts.

road trip: driving the message for change
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conference registration  6:30 am– 1:30 pm

breakfast buffet  7:00 am–8:00 am

regional partnership meetings
(midwestern, northeast, southeast, 
rocky mountain west)

 8:00 am–10:00 am Four concurrent partnership meeting sessions

10:00 am–10:30 am Break

10:30 am–12:00 pm Four concurrent partnership meeting sessions
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lunch 12:00 pm– 1:00 pm Partnership members only

opening plenary session  1:00 pm– 3:00 pm Welcome and keynote speakers

break & exhibitor display  3:00 pm– 3:30 pm Held in exhibitor display area

plenary session
 3:30 pm– 4:30 pm AASHTO TSP·2 regional partnerships reports and accomplishments

 4:40 pm– 5:15 pm Agency Leadership Roundtable: “Pavement Preservation from the Executive’s Perspective”

 5:15 pm– 6:00 pm Overview briefi ng on treatment fi eld demonstrations to be held Tuesday morning

conference reception & exhibitor display  6:00 pm– 7:30 pm Held in exhibitor display area

dinner On your own
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breakfast buffet & exhibitor display  6:30 am– 7:30 am

field demonstrations
 7:30 am– 8:00 am Load buses and travel to fi eld demo site

8:00 am– 8:15 am Ceremonial ribbon cutting

8:15 am–12:00 pm Live and pre-placed treatment applications with group briefi ngs
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lunch 12:00 pm– 1:00 pm Field lunch at demonstration site

load buses & return to hotel 1:00 pm– 1:45 pm

plenary session
1:45 pm– 2:15 pm Debriefi ng of treatment fi eld demonstrations with Q&A

2:15 pm– 3:15 pm “Meeting the Preservation Challenge: Industry Associations”

break & exhibitor display 3:15 pm– 3:45 pm Held in exhibitor display area

technical sessions 3:45 pm– 5:30 pm Four concurrent technical sessions

dinner On your own
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breakfast buffet & exhibitor display 7:00 am– 8:00 am

technical sessions 8:00 am– 9:45 am Four concurrent technical sessions

break & exhibitor display 9:45 am–10:15 am Held in exhibitor display area

technical sessions 10:15 am–12:00 pm Four concurrent technical sessions
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luncheon with fp2 inc. 12:00 pm– 1:30 pm FP2 Inc. Sorenson Preservation Award Ceremony

technical sessions 1:30 pm – 3:15 pm Four concurrent technical sessions

break & exhibitor display 3:15 pm– 3:45 pm Held in exhibitor display area

technical sessions 3:45 pm– 5:30 pm Four concurrent technical sessions

conference reception & mixer 6:00 pm– 7:30 pm Held in exhibitor display area

dinner On your own
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30
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g

breakfast buffet & exhibitor display 7:00 am– 8:00 am

regional partnership meetings 8:00 am– 9:45 am Four concurrent partnership meeting sessions (all invited)

break & exhibitor display 9:45 am–10:15 am Held in exhibitor display area

closing plenary session
10:15 am–11:45 am Media Panel Discussion: “Driving the Message for Change”

11:45 am–12:00 pm Conference Wrap-up

adjourn conference 12:00 pm Lunch on your own



Start saving money with Evotherm,
and leave the foam to the latte drinkers.
Evothem Warm Mix Asphalt Technology.
Developed and manufactured in the USA to provide proven performance with 
an 8-year track record. When you can’t afford a failure, Evotherm delivers. 
There’s no equipment to purchase or maintain and you won’t be surprised by 
unexpected downtime. Providing the lowest WMA temperatures means lower 
energy costs and extended season opportunities. Job after job, contractors 
are saving money with Evotherm and leaving foam to the baristas. 

Easy to Use, Proven Performance, Lowest Temperatures

For more information visit evotherm.com

571064_Mead.indd   1 2/17/12   3:43:03 PM



16    View past issues of the Pavement Preservation Journal online at www.naylornetwork.com/fpp-nxt

In July 2011 the workability and environmental 
benefits of warm mix additive were paired with the 
performance and environmental benefits of rubberized 
asphalt binder to create a high-performance pavement 

on scenic California 1 along the northern California coast 
south of Fort Bragg.

There, a warm mix additive was used to ensure 
workability of a asphalt-rubber, gap-graded (RHMa-G) 
mix following a 2 1/2-hour drive across California’s Coast 
Ranges. Without the warm mix additive the length of the 
haul — in addition to the mix’s placement at night along 
the cool coastline — would have cooled to the point of 
losing workability.

as it eyes the potential benefits of warm mix asphalt 
(WMa), California has been studying WMa’s attributes. But 
there’s a catch: as the California DOT (Caltrans) is working 
under a legislated mandate calling for the use of increasing 
amounts of reclaimed rubber in asphalt pavements in future 
years, Caltrans had to determine whether — and which — 
warm mix additives would be compatible with asphalt-
rubber binders.

Now, Caltrans materials engineers — working with 
stakeholders in the private sector — have determined 
that WMa will work with rubberized binders, and the 
California 1 section of rubberized warm mix asphalt 

utilizing Evotherm DaT additive placed in late July 2011 
is proof.

CALTRANS: WMA HAS BENEFITS
after six years of study and field tests among the 12 

differing climatic zones of the Golden State, warm mix 
asphalt technology has received strong endorsements 
from Caltrans. 

“Hot mix asphalt production has many adverse 
consequences, including high energy consumption to 
maintain workable temperatures, and hazardous asphalt 
fumes that endanger workers at the plant and during 
construction,” said the Innovation Team (I-Team) at the 
Caltrans Division of Research and Innovation in an October 
2010 brief, Warm Mix Asphalt.

“asphalt mix producers seek energy-efficient, 
environmentally friendly, and worker-friendly methods,” 
the I-Team said. “The Caltrans I-Team strongly recommends 
the use of warm mix asphalt on paving projects throughout 
California because of its many proven improvements over 
hot-mix asphalt.”

Benefits of WMa include, Caltrans’ I-Team said, improved 
mix compaction, a potentially longer construction season, 
and longer haul distances for asphalt mixes without loss 
of workability.

Caltrans Finds Warm Mix,
Asphalt Rubber Work
for Thin Lifts on Calif. 1

Asphalt-rubber gap-graded 
warm mix is loaded prior to  
2 1/2-hour trip to job site on 

California 1 south of  
Fort Bragg
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and in april 2011, WMa’s position was further bolstered 
by the issuance of an approval process for new warm mix 
asphalt technologies.

“Warm mix asphalt technology allows the mixing and 
placement of asphalt mix temperatures significantly lower 
than those used with conventional hot mix asphalt,” said 
Cathrina B. Barros, P.E., chief, Independent assurance and 
Reference Sample Program, Caltrans’ Division of Engineering 
Services, in releasing the approval process.

“Lower mixing and placement temperatures provide 
the following benefits: fuel conservation, lower emissions, 
reduced worker exposure to asphalt fumes, and [improved] 
workability of asphalt at lower temperatures,” Barros said in 
april 2011.

ASPHALT RUBBER AND WARM MIX
While WMa in California is relatively new, use of 

rubber-modified asphalt is decades old both in California 
and elsewhere.

Caltrans began using asphalt rubber in chip seals in the 
1970s and in hot mixes in the 1980s, reported Larry Santucci, 
P.E., pavement specialist, University of California Pavement 
Research Center, and California LTaP field engineer, 
Technology Transfer Program, Institute of Transportation 
Studies at University of California-Berkeley, in the September 
2009 of the institute’s Pavement Technology Update newsletter.

Use of rubber in asphalt now is required by law in the 
state. “In October 2005, California assembly Bill 338 was 
signed into law,” Santucci said. This bill originally called for 
the use of increasing amounts of crumb rubber from waste 
tires in HMa: 20 percent of total statewide HMa tonnage in 
2007, 25 percent in 2010, and 35 percent in 2013. The bill later 
was revised to allow a variety of types of rubberized asphalt 
such as terminal blends.

On Sept. 15, 2009, Caltrans used warm mix asphalt 
technology in a rubberized hot mix asphalt-gap graded mix 
on a traveled way, U.S. 101 south of Eureka. “This use of 
warm mix asphalt technology was introduced for a one-day 
trial to evaluate RHMa-G production and placement at lower 
[ambient] temperatures,” wrote Caltrans District 1’s Wesley 
Johnson and Michael Stapleton in the March 2010 bulletin, 
Caltrans News. 

Success with this technology would mean that many 
other projects using rubberized hot mix asphalt could 
have success in such cooler environments in the future. 
Typically RWMa-G costs Caltrans 15 to 20 percent more than 
conventional HMa, but the longevity is double, on average, 
so it more than pays for itself in reduced maintenance.

“Placement of rubberized HMa on the North Coast 
has always been challenging, due to the low ambient air 
temperatures and wet, misty conditions,” they wrote. “In 
addition, air quality has always been a sensitive issue in 
this pristine environment, and previous rubberized asphalt 
projects have met opposition due to odors emitted from the 
rubber product during production, transport and placement.”

On the other hand, warm mix asphalt technology used 
with rubberized hot mix production process allows the 

RHMa-G to be produced at lower temperatures, provides an 
overall energy savings, and lowers hydrocarbon emissions 
and off-gassing of noxious fumes, Johnson and Stapleton said.

“The use of rubberized hot mix is a ‘win-win’ for the 
environment and maximizes scarce road-maintenance 
dollars due using reduced required pavement thicknesses for 
pavement rehabilitation,” they said.

PERFORMANCE OF RUBBERIZED WMA
By 2010, the performance of rubberized WMa in California 

had become evident. For example, the benefits of combining 
asphalt rubber and warm mix asphalt technologies were 
articulated by R. Gary Hicks, Ph.D., P.E., DingXin Cheng, 
Ph.D., P.E., and Tyson Teesdale, all of the California Pavement 
Preservation Center at California State University-Chico in 
a presentation at the January 2011 Transportation Research 
Board meeting, Assessment of Warm Mix Technologies for Use 
with Asphalt Rubber Paving Applications.

“The potential savings in energy and reduction in 
greenhouse gas emissions could be great,” they said. “The 
overall field testing and research results demonstrate that 
there are a wide range of benefits which can be attained by 
using warm mix technology in rubberized asphalt mixes. 
These may include reduced fuel usage and emissions, 
compaction aid, longer paving season, night paving, long 
hauling distances, and improved working conditions.”

WMA ON CALIFORNIA 1
In July 2011, WMa, asphalt rubber, and night construction 

in a cool, coastal climate all came together in the California 1 
project south of Fort Bragg along the Mendocino Coast.

“On this project Caltrans is using an asphalt-rubber, 
gap-graded mix, which in and of itself is very temperature-
sensitive,” said Michael Plouff, applications engineer, MWV 
asphalt Innovations. “Not only are they using that mix, but 
they are hauling it 2 1/2-hours to place along the coast, and 
doing it all at night. This is important for District 1, as they 

Gap-graded asphalt rubber 
mix is placed 1 1/4-in. deep 
at a temperature of 240 deg 
F at the screed



18    View past issues of the Pavement Preservation Journal online at www.naylornetwork.com/fpp-nxt424523_Martin.indd   1 4/8/09   8:46:10 PM

Evotherm DAT warm mix additive from MWV 
Asphalt Innovations maintains workability 
of asphalt mix despite 2 1/2 hour haul from 
plant, and chilly ambient temperatures along 
California coast

can have very cool temperatures, even 
in the summer, and they are limited 
as to what they can use for their 
pavements by the conditions. They 
feel that warm mix will give them the 
opportunity to use rubber mixes and 
open-graded mixes along the coast.”

They feel that way with good 
reason: the average nighttime low 
along the Mendocino coast in June is 
48 deg F, and in July, when this work 
was undertaken, is 49 deg F, according 
to U.S. Climate Data. The weather 

often is drizzly and rainy, even 
in summer.

“The plant is a long ways away, and 
it’s such a long haul to get here,” said 
Dave Chang, pavement coordinator 
for Caltrans District 1. “But when the 
mix gets here, it still can be rolled 
and worked at 240 to 250 deg F, while 
conventional mix has to be at least 
280 deg.”

In addition to the 53-mile, 2- to 
3-hour-long haul, there are many 
variables that can pull the mix 

temperature down, Chang said. 
“When you dump it in the shuttle 
buggy — which is a requirement for 
our thin blanket overlays — it heats 
up that big chunk of iron, and that 
sucks some of the heat out of it. The 
paver will pull more heat out of it, as 
will the existing pavement surface. 
and the coast is cooler, but WMa 
allows us to put the mix down at 
cooler temperatures, as last night 
we got down to 45 deg F and with 
conventional asphalt we don’t like to 
place it below 60 deg F.”

In addition to its functional 
attributes, Caltrans looks at WMa in 
terms of ‘green’ technology, as not as 
much energy is required to make the 
mix, Chang said, adding rubberized 
mix also is a green technology. “It 
utilizes tires that would have gone 
into a landfill,” Chang said. “But there 
are functional reasons to use rubber. 
Rubber ‘gives’, and as a result should 
last longer than a conventional open-
graded mix. In our district we have 
severe winters, and an OGFC might 
last five years along the coast. But we 
are hoping to get at least seven years 
out of this thin blanket overlay, which 
is an inch and a quarter deep.”

GAP-GRADED MIX
The RHMa-G was gap-graded, but 

not open-graded, and was produced by 
prime contractor Granite Construction 
Inc., at its Ukiah North plant. Evotherm 
DaT warm mix additive and metering 
equipment was supplied by Telfer Oil 
Co., Martinez, Calif.



Summer 2012    

 

pavement preservation journal    19

Our name—All States Materials Group— represents the unified 
efforts of our family of companies and their employees to offer 
high-quality products and services at cost-effective prices.

From contracting to materials supply, if it’s road construction or 
maintenance...

All States Materials Group has you covered!

(800) 343-9620                                   ASMG.com

All States
Materials Group®

462689_All.indd   1 1/12/10   7:00:53 PM

While no density spec was articulated,  
Caltrans engineers sought compaction 
density near 95 percent

at the plant the Evotherm DaT 
warm mix additive was blended at a 
rate of 5 percent of total binder into the 
mix at the plant, which was producing 
the 1/2-in.-NMaS, open-graded mix 
at 310 deg F at about 280 tph using an 
astec double-barrel drum plant.

The mix arrived at the job site 
approximately 2 1/2 hours later at 250 
to 260 deg F, where it was dumped 
into a material transfer vehicle, 
eliminating the longitudinal windrow 
often used “out west.” The WMa 
temperature at the screed was about 
240 deg F as the material was placed 
and compacted into a 1 1/4-in. lift.

Granite was using three rollers, 
of 15-, 9-, and 12-ton size. “The first 
two, including the breakdown roller, 
are running in vibe mode,” Plouff 
said. “The breakdown makes a 
couple of passes in vibratory mode, 
the intermediate makes one up in 
vibratory and comes back in static, and 
way back is the finish roller, which is 
just taking out marks in static mode.”

When visited, Granite’s crew was 
placing and compacting about 2,000 
tons of rubberized warm mix asphalt 
on the project, which was two lanes 
wide plus shoulders, just under 
eight miles in length, for a total of 
13,100 tons. 

Because at 1 1/4-in. the lift is so 
thin, Caltrans does not have a density 
spec for this mix. “Instead Caltrans 
has a ‘method’ spec, which specifies 
how many rollers, and of what weight, 
are required,” MWV’s Plouff said. “No 
rubber- or pneumatic-tired rollers are 
permitted because the rubberized mix 
would stick to the tires.”

“It’s hard to get density for 
rubber, because it’s so ‘spongy’,” 
Caltrans’ Chang said. “That’s why 
we use three rollers. We’ve found 
that if we keep the breakdown 
roller going with the vibrator on, 
and the secondary roller off and 
hanging back a ways, we get better 
compaction, with the smaller roller 
doing finish. I’m trying to get up to 
95 percent compaction if we can get 
it; that’s why we’re trying different 
methods of compaction.”

The rubber used was not a 
“terminal blend” in which the crumb 
rubber is added by the liquid asphalt 
distributor. Instead, crumb rubber was 
added to the PG 64-16 liquid asphalt 
at a nearby Granite plant via “super 
sacks” at a temperature of 380 to 400 
deg F, and with the rubberized binder 
then brought via tanker to the Ukiah 
North plant. Nominal rubber dosage 
was 18 percent by weight.

“Rubberized binder does not retain 
the same performance spec,” Plouff 
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said. “you can’t apply a lot of the same 
tests because the rubberized asphalt 
becomes too elastic. But its elasticity 
is one of the benefits, leading to noise 
reduction and enhanced durability.”

WARM MIX AND PRESERVATION
Warm mix asphalt is not a single 

product, but a variety of technologies 
that reduce the temperatures at which 
asphalt mixes are produced and placed. 
WMa processes generally reduce the 
viscosity of the liquid asphalt through 
a variety of means, and enable the 
complete coating of aggregates at 
temperatures 35 to 100 deg F lower than 
conventional hot mix asphalt (HMa).

In North america, the vast majority 
of pavements are made in hot mix 
asphalt plants. The liquid asphalt 
is a relatively small part of the mix 
(typically 5 to 7 percent) and performs 
as a viscoelastic binder between the 
fine and coarse mineral aggregate.

Conventional HMa production 
takes place from 275 deg F, to over 330 
deg F, and compaction temperatures 
are between 260 and 300 deg F. Before 
mixing with hot liquid asphalt, fine 
and coarse aggregates are heated 
to high temperatures to drive off 
moisture, to ease coating of the mineral 
aggregates with the liquid asphalt, and 
to keep the complete mix fluid enough 
to be workable during placement.

In addition to consumption of 
fuel, heating of liquid asphalt to these 
temperatures produces volatile organic 
compound fumes which may either be 
vented to the exterior, or collected with 
fume enclosures and revented back 
into the process.

Most WMa processes generally 
reduce the viscosity of the liquid 
asphalt through a variety of means, 
and enable the complete coating of 
aggregates at temperatures 35 to 100 
deg F lower than conventional hot mix 
asphalt (HMa). WMa technologies 
reduce compaction challenges 
associated with cooled mixes or cold 
weather, possibly lower the number 
of rollers required at a job site, and 
reduce the risk of failed compaction 
with stiff mixtures.

The Evotherm additive used on 
California 1 near Fort Bragg forms 

microscopic dispersions within the 
asphalt cement. While Evotherm does 
not change the PG grade or viscosity of 
the asphalt, under the compactive force 
of a roller, the Evotherm dispersions 
act as slip planes, allowing the liquid 
asphalt to move more easily. This 
gives contractors the ability to achieve 
densities with less effort, even at 
lower temperatures.

Caltrans’ thin blanket overlays are 
considered a pavement preservation 
technique. “It’s a maintenance strategy 

that will help us control costs while 
preserving the driving surface,” Chang 
said. “The rubberized asphalt gives us 
a smoother ride and a more durable 
pavement, while WMa makes it 
possible to use the ability to place 
it out here. It gives us another tool 
for our pavement preservation tool 
box.” 

Edited by Pavement Preservation 
Journal from information contributed 
by MWV Asphalt Innovations
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asphalt rubber composite 
layer systems for 
pavement preservation 
and rehabilitation utilize 

asphalt rubber membrane interlayers. 
These interlayers are usually made 
of thin asphalt rubber membranes 
which possess low stiffness and high 
deformability.

The primary role of these interlayers 
is to help dissipate the stress and strain 
energies that accumulate at the crack tips 
of an existing flexible or rigid pavement, 
which would otherwise get transferred 
to the underside of the HMa overlay.

The dissipation of these high level 
stresses and strains minimizes the 
potential of reflective fatigue cracking 
in the HMa overlays. another benefit 
of an interlayer is its ability to prevent 
water intrusion into the lower layers 
of the pavement structure, thus 
protecting the structural integrity of 
the pavement system.

asphalt rubber chip seals have 
been used effectively as interlayers 
over distressed flexible and rigid 
pavements, and as a surface treatment. 
In California, these interlayers are 
known as rubberized stress absorbing 
membrane interlayers (SaMI-R) or 
asphalt rubber aggregate membrane 
interlayers (aRaMI), and the terms 
are often used interchangeably in the 
pavement technical literature.

a schematic of a pavement section 
showing a typical aRaMI is shown 
in Fig. 1. When used as a surface, it 
is called asphalt rubber aggregate 
membrane (aRaM) or simply a 
rubberized chip seal.

INTERLAYERS EXTEND  
PAVEMENT LIFE

Interlayers can extend the life 
of preservation and rehabilitation 
strategies. The magnitude of life 
extension depends on many factors, 

Fig. 1. Schematic of a cracked pavement receiving an ARAMI prior to an HMA overlay

Composite Layering Systems
for Asphalt Rubber Overlays
By Shakir Shatnawi, Ph.D., P.E.

including existing pavement 
condition, traffic loading, climatic and 
environmental conditions, and the 
type and engineering properties of the 
interlayer used.

The excellent performance of these 
interlayers is primarily due to the 
unique elastic properties, and superior 
aging characteristics of the asphalt 
rubber binder, which can withstand 
as much as five times more strain than 
the unmodified asphalt binder. Fig. 2 
demonstrates the aging superiority 
of an aRaM as demonstrated in the 
elasticity of the asphalt rubber binder 
after 10 years in service.

aRaMI (or SaMI-R) have been 
widely used placed prior to placement 
of an overlay, a slurry seal, or micro 
surfacing. These interlayers consists 
of spraying 0.55 to 0.65 gal. per sq. 
yd.) of hot asphalt rubber binder over 
a pavement surface, followed by the 
application of 35 to 45 lb. per sq. yd. of 
clean 9.5 mm (3/8 in.) aggregate size 
chips over the asphalt rubber, followed 
by rolling with pneumatic tire rollers. 
Sweeping follows to remove loose 
chips before the placement of the 
surface course.

In California, SaMI-R’s have been 
used in a number of applications, 
collectively referred to as Composite 
Layering Systems I, II, III, and IV.
•	 System	I	consists	of	an	ARAM	

cape seal. The aRaM (9.5 mm) is 
applied directly on existing HMa 
surface, followed by a Type II slurry 
seal.

•	 System	II	consists	of	an	ARAM	
cape seal with a leveling course. 
In this system an HMa leveling 
course (19 mm minimum) is 
placed on top of existing pavement 
followed by an aRaM (9.5mm), 
then Type II slurry seal.
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Fig. 2. Superior aging of asphalt rubber after 10 years in service

•	 System	III	consists	of	cold	milling	
existing pavement (25 mm 
minimum), placing an HMa leveling 
course (19mm), then aRaMI, then 
HMa or rubberized hot mix asphalt-
gap graded (RHMa-G) overlay.

•	 System	IV	consists	of	cold	milling	
existing pavement (25 mm 
minimum), placing aRaMI, then 
placing HMa overlay or RHMa-G.

ANALYTICAL STUDIES
Field performance since the 1970s 

has shown the significant benefits of 
the asphalt rubber composite layering 
systems. There is ample evidence 
showing the significant benefits of 
SaMI-R in retarding reflective cracking 
of HMa overlays. These studies 
demonstrate the effectiveness of 
SaMI-R in reflective crack retardation, 
and the superiority of pavement 
systems incorporating SaMI-Rs to 
those without SaMI-Rs.

Many laboratory experiments 
were conducted to investigate the 
effectiveness of SaMI-Rs in retarding 
reflection cracking in new HMa 
overlays. Recently, Bin et al. (2009) 
conducted a wheel tracking test 
to compare the relative reflective 
cracking performance of various 
types of interlayers that were placed 
below a hot mix asphalt overlay 
over an existing cracked pavement. 

The “soft” aRaMI has a modulus of 
7 MPa in the horizontal direction and 
100 MPa in the vertical direction. The 
“hard” aRaMI was assumed to have 
a modulus of 35 MPa in the horizontal 
direction and 100 MPa in the vertical 
direction. Whenever used, the aRaMI 
thickness was assumed to be equal to 
1.0 cm. The stresses and strains were 
calculated at the bottom of the overlay 
above the interlayer.

Key findings regarding use of 
asphalt rubber interlayers in overlays 
over flexible pavements are:
•	 Strains	and	stresses	are	largest	

for pavement structures without 
aRaMI. a reduction of at least 
55 percent in stress level can be 
achieved with the use of aRaMI. 
In most of the cases, however, 80 
percent reduction was achieved. 
For the medium thick overlays 
(6 cm in the simulations), the 
reduction was more pronounced 
as it reached as high as 92 percent; 
higher than very thin (cm) or very 
thick overlays (12 cm).

•	 The	reduction	in	stress	with	the	use	
of aRaMI is more emphasized with 
less stiff HMa overlay than with 
stiffer HMa.
Key findings in regards to the 

use of asphalt overlays over rigid 
pavements are:
•	 Strains	and	stresses	are	largest	

for pavement structures without 
aRaMI. a reduction in stress 
as much as 92 to 98 percent was 
achieved with the use of an aRaMI. 
Increasing the HMa overlay 
thickness up to 12 cm (when used 
without aRaMI or leveling course) 
was not able to reduce the strain 
and stress to the levels achieved 
when using aRaMI, even with the 
thinnest HMa of 2 cm.  a similar 
trend was observed in the studies by 
Coetzee and Monismith (1978) and 
Chen et al. (1982).

•	 Although	important,	the	effect	of	
overlay stiffness on the benefits of 
aRaMI was not as pronounced as in 
the flexible pavement cases. 

Shatnawi is president, Shatec Engineering 
Consultants, LLC, and former Caltrans state 
pavement engineer.

They found that the use of an 
interlayer would extend pavement 
life significantly when compared with 
the option of not using an interlayer. 
additionally, they found the SaMI-R 
to be superior to the other types 
of interlayers tested in retarding 
reflective cracking and in extending 
the life of the overlay.

a number of analytical studies have 
been conducted using finite element 
analysis to theoretically investigate 
the contribution of SaMI-Rs to the 
performance of rigid and flexible 
pavement systems. among the early 
studies are those conducted by Coetzee 
and Monismith (1978) and Chen et al. 
(Chen, 1982). These studies have shown 
the great benefits attributed to the use 
of asphalt rubber interlayers in the 
pavement system. 

Shatnawi recently evaluated the 
benefits of interlayers using a two-
dimensional finite element analysis 
on reflective crack retardation. a total 
of 108 scenarios involving various 
variables pertaining to concrete and 
flexible pavements overlaid with 
HMa were analyzed.  These variables 
included various stiffnesses and 
thicknesses, sections with interlayers 
and sections without, and sections with 
a leveling course and sections without.

Two types of aRaMIs, varying in 
their stiffness, were used in the analysis. 
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The road to universal acceptance of granulated 
tire rubber as an alternative to conventional 
polymer modifiers is long, and has been paved 
with doubts created by premature failures from 

technologies of the 1990s that were not well understood, 
or required too many challenges to implement.

But two more decades of research and development have 
dramatically changed the landscape by generating materials 
and process advancements that definitively position 
rubberized asphalt as a viable alternative to polymer 
modified asphalt in terms of performance and cost.

Simultaneously, significant price fluctuations of 
polymers tied to crude oil prices during the past 10 years 
have made granulated tire rubber (GTR) a sustainable 
alternative for modifying asphalt.

Recycled tire rubber has remained at a stable, lower 
price for several years. and along with cost-savings, 
GTR mixes have proven to provide greater performance 
and durability.

asphalt rubber (aR) is defined by the american 
Society for Testing and Materials (aSTM) Standard 
D6114 as “a blend of paving grade asphalt cement, 
ground recycled tire (that is, vulcanized) rubber and 

other additives, as needed, for use as binder in pavement 
construction. The rubber should be blended and 
interacted in the hot asphalt cement sufficiently to cause 
swelling of the rubber particles prior to use.”

asphalt rubber binder is field blended (at a hot mix 
plant) and requires mobile mixing equipment to produce. 
The typical rubber content for asphalt rubber ranges from 
18 to 22 percent. Granulated tire rubber used in asphalt 
rubber is in the 10-to-16 mesh range for maximum particle 
size. This binder is best suited for very thin overlays and 
heavy duty surface treatments to prevent cracking.

Pavement condition before AR/PMAR (asphalt-rubber/polymer modified 
asphalt-rubber) three-layer cape seal in Watsonville, Calif.

AR/PMAR three-layer cape seal after six years of performance,  
spring 2009, same location.
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Ground Tire Rubber Challenges
Polymer Modifiers in Asphalt

By Doug Carlson

As the technology evolves, 
road engineers and mix 
producers are continuing to 
discover the benefits of using 
rubberized asphalt



28    View past issues of the Pavement Preservation Journal online at www.naylornetwork.com/fpp-nxt424520_Martin.indd   1 4/8/09   8:51:28 PM

New technologies have emerged 
that allow GTR to be used as the 
primary modifier in performance 
graded (PG) asphalt. These binders 
are manufactured with 8 to 12 
percent rubber content and may 
include a small amount of virgin 
polymer or other additives. The 
rubber particles have a 30 minus 
maximum size, but are small enough 
to fit into PG tests. They can be made 
onsite or delivered by an asphalt 
supplier. Mechanical or chemical 

suspension is needed for the binders 
that retain GTR particles. These 
binders can directly replace polymer 
modified materials in dense graded 
mixes and chip seals.

For pavement preservation 
applications, the use of aR or 
switching polymer modifiers with 
GTR in a binder can be used in thin 
surface courses such as stone matrix 
asphalt mixes, open-graded friction 
courses, spray-applied chip seals and 
multi-layer systems.

IN THE MIX ...
as the technology evolves, road 

engineers and mix producers are 
continuing to discover the benefits 
of using rubberized asphalt. 
applications using warm-mix, 
thin overlays, and placement over 
concrete have advanced the use of 
GTR across North america.

Rubber can be used with warm 
mix. The industry is moving toward 
warm mix as the latest advancement 
in asphalt production. Several 
recent reports and case studies 
describe success using warm mix 
with rubber. Warm mix makes using 
rubber easier to place and compact, 
which is why the process is now 
standard in Massachusetts on every 
project using rubber.

Rubber saves money for mix 
producers. When a mix producer 
makes its own modified binder 
(usually a PG 76-22) on site with 
rubber, the raw materials cost can 
drop as much as 15 percent. New 
processes whereby rubber suppliers 
coordinate manufacturing logistics, 
testing and quality control help 
the binder fit right into Superpave 
(dense graded) mixes. Mix producers 
in Louisiana, such as Diamond B, 
have pioneered the replacement of 
polymers with rubber in the La 
DOT PG 82-22 rubber modified 
binder specification following the 
SBS shortage in 2008.

Rubber enables the use of 
more recycled asphalt pavement 
(RaP). Emerging technologies 
researched by Louay N. Mohammad 
and Samuel B. Cooper Jr. at the 
Department of Civil Engineering, 
and Louisiana Transportation 
Research Center at Louisiana State 
University, show that rubber mixes 
with up to 40 percent of RaP can 
perform as well as regular mixes 
with only 25 percent RaP. 

Rubber can be placed thinner. 
Higher rubber dosage binders create 
a significant engineering benefit 
through the use of more asphalt. 
although these mixes may cost 
more per ton, they are placed in 
thinner layers and resist cracking 
much better than conventional 
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asphalt that is twice as thick. With 
conventional asphalt, one way 
to prevent cracking is to place a 
thicker layer. The crack has farther 
to go through the mix, and so it 
takes longer to get to the surface. 
Rubber is a crack-resistant material 
and allows mixes to be placed much 
thinner with better durability. The 
Caltrans Reduced Thickness Design 
Guide is used extensively by cities 
and counties to place thinner 
overlays with aR materials to 
save money.

... AND ON THE STREET
GTR is also making major strides 

in spray applications. Tougher 
membranes can be placed with aR 
chip seals to solve severe cracking 
problems, and can be used in 
conjunction with a slurry seal, 
providing several more years of 
service before an overlay is needed. 
The City of Watsonville, Calif. has 
advanced the use of multilayered 
systems to save streets from total 
reconstruction. 

New technologies with 
rubberized asphalt binders are 
effectively replacing polymer 
modified binders and can 
enhance chip retention in cold 
weather conditions. There are 
approximately 15 state departments 
of transportation in the U.S. that 
have at least one rubberized 
asphalt project in the works each 
year, including alaska, arizona, 
California, Florida, Georgia, 
Louisiana, Massachusetts, Missouri, 
Nebraska, Nevada, New Jersey, 
New Mexico, Rhode Island, South 
Carolina and Texas. 

To the north, Saskatchewan has a 
robust rubberized asphalt program, 
and Ontario is beginning one. 

although asphalt rubber 
technology has improved by 
leaps and bounds in recent years, 
examples of cost savings from 
reduced cracking and maintenance 
are well documented by the arizona 
DOT and demonstrate why aDOT 
has used rubberized friction courses 
as the standard pavement surface 
since the 1980s.

and though rubberized asphalt 
was first developed for southern 
climates, implementation in 
northern California, Canadian 
provinces, Massachusetts, 
New Jersey and Sweden 
has proven advanced cold 
weather performance.

Ongoing research, proven results 
on highways across the nation, and 
market conditions have produced 
an undeniable truth: Granulated 
tire rubber is a smart, viable 

alternative for the paving industry 
and departments of transportation. 
It is an important consideration as 
all of these stakeholders contemplate 
how to preserve america’s aging 
superhighways and make them 
durable for the foreseeable future. 

Doug Carlson is vice president of 
asphalt products for Liberty Tire 
Recycling, a provider of tire recycling 
services in North America. Opinions 
expressed are those of the author.
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an asphalt rubber gap-graded overlay was 
used recently to preserve a pavement in 
New Hampshire.

New Hampshire DOT has developed and 
implemented a pavement preservation program for its 
highway system. The pavement preservation decisions 
are based on pavement condition data collected by a fully 
automated data collection vehicle and generated by the 
pavement management system (PMS), coupled with field 
input from maintenance districts, and cost and performance 
data of the various treatments used.

NHDOT has traditionally used various pavement 
preservation techniques including HMa overlays and 
inlays, conventional and asphalt rubber (aR) chip seals, 
micro surfacing and crack sealing. 

Operating within tight budget constraints, the NHDOT 
decided to preserve a three-mile section of NH 38 located in 
Pelham. This section of NH 38 was originally constructed 
in the late 1950s with 16 to 24 in. of gravel base and 3 in. of 
a “road mix” pavement, and was later rehabilitated by full 
depth reclamation (FDR) and repaved with 4 in. of new 
pavement in 2001.

Asphalt Rubber Gap-Graded
Overlays in New Hampshire

The section of NH 38 has an aDT of 12,000 vehicles per 
day and services many businesses. The project generally 
consisted of two 12-ft. travel lanes, one lane in each 
direction, with variable width shoulders, and two signalized 
intersections.  The existing pavement was in good condition, 
but had started to show signs of weathering/oxidation, and 
some longitudinal (wheel path and non-wheel path) rutting. 
Thermal cracks had developed. Ride Quality measured at 
an average IRI of 53 in. per mile.

NHDOT typically would pave a 0.75-in. maintenance 
overlay on roadways in a similar condition, to obtain an 
estimated service life of six to eight years. Instead, it was 
decided to increase the overlay thickness to 1.5 in. to add 
pavement structure, and utilize an aR modified binder to 
increase service life.

AR BINDERS WITH CHIP SEALS
NHDOT has consistently utilized aR binders with 

chip seals, but has not incorporated aR binders in hot 
mix asphalt since the mid-1990s. assistance was needed 
to develop a specification so NHDOT contacted all 
States Materials Group (aSMG) who has provided the 

By Eric Thibodeau, P.E., and Rod Birdsall, P.E.
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Brox Industries, Inc. paves Asphalt Rubber 
Gap Graded HMA on N.H. 38 in Pelham,  
N.H. using two pavers in echelon
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aR blending for other New England projects. From the 
discussion it was learned that the Massachusetts DOT 
had developed a gap graded HMa utilizing an aR binder 
(aRGG) and has been consistently using it since 2008 to 
resurface high volume Interstate highways.

The aRGG has other potential benefits, including the 
use of recycled tire rubber, longer service life, increased 
resistance to reflective cracking, reduced tire water spray, 
and reduced tire noise.  after understanding the benefits of 
aRGG, NHDOT decided to move forward with the aRGG 
overlay for NH 38 incorporating a 0.5-mile control section of 
conventional dense graded HMa.

The project was bid on april 21, 2011, with a contract 
completion date of august 26, 2011. There were three 
bidders, with Brox Industries, Inc. from Dracut, Mass. 
submitting the winning bid. The contract included 5,600 
tons of aRGG with a bid price of $98/ton and 1,650 tons of 
conventional HMa with a bid price of $74/ton. The aRGG 
overlay consisted of a 12.5mm Superpave wearing course 
containing 7.7 percent asphalt cement of which 17.5 percent 
was crumb rubber (#30 mesh).

The use of reclaimed asphalt pavement (RaP) and 
warm mix asphalt (WMa) additives, typically allowed in 
conventional HMa overlays, were not permitted in the 
aRGG due to NHDOTs lack of experience with this mix. 
The conventional HMa consisted of a 12.5mm Superpave 
wearing course containing 5.3 percent asphalt cement with 
17 percent RaP, but no WMa additives. Both mixes utilized 
a 75 gyration N design with a PG 64-28 base asphalt. Both 
mixes were designed by Brox with verification testing 
by NHDOT.

Surface prep included abrasion of all non-paint symbols 
and stop bars. Crack sealing of exiting cracks, generally 
performed with other preservation treatments, was not 
performed because of concerns about existing cracks 
reflecting back through the new overlay.

The paving work was completed between the hours of 8 
p.m. and 7 a.m., due to the higher traffic volumes during the 
day and effect on businesses. The aR binder was blended 
and supplied by aSMG at the Brox plant in Dracut. Echelon 
paving was used for shoulder paving. a joint adhesive was 
applied to the cold longitudinal joint along the centerline or 
locations where echelon paving was not performed.

a material transfer vehicle was used for travel way 
paving, but was not utilized for shoulder paving. The 
work was performed under NHDOTs Method paving 
specification with all test results for gradation, asphalt 
content, thickness, and compaction meeting the specified 
tolerances. Ride Quality is not part of the method 
specification, but was tested for informational purposes, 
with the final IRI for both lanes averaging 46 in. per mile, a 
13 percent reduction from the pre-pave condition.

SPECIALIZED TESTING
The contract contained some special provisions requiring 

long term pavement performance testing that usually is not 
required in normal contracts. The provisions require the 

contractor to perform tire noise and crack resistance testing 
before construction, with follow up testing over the next 
five years. This data will be critical in the department’s long 
term evaluation of the performance and annualized cost of 
the aRGG versus conventional HMa.

an on-board sound intensity study was performed by 
the Center for advanced Infrastructure and Transportation 
(CaIT) at Rutgers University to measure tire/pavement 
noise of the existing dense graded mix and the new aRGG 
and conventional mixes after paving. Based on the results, 
the aRGG and conventional mixes reduced overall tire/
pavement noise by 2 dBa. However, the reduction was more 
pronounced when evaluating the one-third octave band 
spectrum, where the aRGG showed consistent reductions of 
4 dBa) while the conventional HMa did not reduce by more 
than 3 dBa. annual retesting is planned to monitor the 
performance over time.

Texas Overlay testing in accordance with TxDOT TEX-
248-F was performed by the CaIT on in-place cores of the 
aRGG and conventional HMa mixes. Based on the results, 
the aRGG exhibited an average of 2,362 cycles to failure, 
while the conventional HMa exhibited 237 cycles to failure 
(factor of 10 difference).  Retesting is proposed for every five 
years to evaluate the performance over time.

We consider the project to be a success and it will be 
monitored over time to track the performance of both mixes 
to determine the cost effectiveness of these treatments. 
NHDOT is planning to use the aRGG on a Highways for Life 
(HFL) project this year and several more projects in 2013. 
The HFL project involves placement of the aRGG adjacent 
to a high polymer modified (HiMa) dense graded HMa 
and conventional HMa for comparison purposes. all three 
wearing courses will be placed over a 19mm Superpave 
binder containing approximately 40 percent RaP with a 
WMa additive. 

Thibodeau is the pavement management chief for NHDOT and 
Birdsall is a consultant for ASMG. Both also serve on the board of 
directors of the Northeast Pavement Preservation Partnership.
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AR blending operation at the Brox plant in Dracut, Mass.
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During the past year, the Florida Pavement 
Preservation Council (FPPC) continued its 
successful pavement preservation education 
outreach to Florida local agencies, under 

the auspices of the National Center for Pavement 
Preservation (NCPP).

Tom Wood, the NCPP’s chip seal instructor, conducted 
a full-day course in Bay County (Panama City) in March 
2011. In august 2011, Bill Ballou, the NCPP’s slurry/micro 
surfacing instructor, followed with a full-day course 
incorporating hand mix demonstrations and equipment 
calibration. Over 80 participants from northwest Florida 
communities attended these two sessions.

The FPPC and NCPP wish to thank George Walrond and 
Jennifer Vigil of Bay County, for their outstanding support 
in providing the scheduling and space for these classes.

Then, in January 2012, Ballou conducted slurry/
micro surfacing classes in Orlando and St. Petersburg, 
and our success continued with over 140 participants 
attending from 39 government agencies and 14 
industry organizations.

attendees at these sessions also requested the 
FPPC to schedule classes in pavement management, as 
this would greatly assist hard-pressed local agencies 
in developing and implementing realistic and cost-
effective programs, constrained as they are by their 
ever dwindling resources. For this outreach we thank 
Hubbard Construction and the St. Petersburg Campus 
of the Pinellas Vocation Technical Education Center for 
their outstanding support.  

LOOKING AHEAD TO 2013
The FPPC is working with the NCPP to develop 

courses in cold in-place recycling (CIR) and full depth 
reclamation (FDR) treatments, which should be available 
shortly. The FPPC also is working with the NCPP and 
selected local governments to arrange for education on 
sealers/rejuvenators in late 2012 and early 2013, and we 
are planning initial introductory pavement preservation 
classes for the late summer and early fall of 2012.

The FPPC is also focusing on pavement preservation 
specifications. Our Specification Committee, chaired by 
Colin Durante (Pavement Technology, Inc.), recently 
formed several task groups of local government and 
industry representatives to devise pavement preservation 
specifications such as for slurry/micro surfacing, sealers/

rejuvenators, cold in-place recycling, hot in-place 
recycling, and asphalt emulsions that would be especially 
suitable for application in the Florida environment.

So far, the committee has completed a rough draft of 
a slurry/micro surfacing specification, which is being 
reviewed by the FPPC Executive Board and members 
from several local government agencies. We anticipate 
having the specification available in final draft format 
later this year. From several comments received so far, 
the FPPC has concluded that a contractor qualification 
specification is also needed to help improve specification 
processes for pavement preservation treatments, and this 
is one of the committee’s near-term goals.

after its first two years, the FPPC feels that it is 
meeting its goals in helping Florida local governments 
better understand pavement preservation and the steps 
needed to provide quality pavements. We are enthusiastic 
in continuing to pursue our pavement preservation 
goals in Florida, and sincerely appreciate the support 
of the preservation industry members and the local 
government agencies. 

Williams is council coordinator of the Florida Pavement 
Preservation Council

Florida Preservation  
Council Reaches Out  
to Local Agencies
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By Chuck Williams

Impromptu lab session conducted by FPPC in service bays educates local 
Florida agency personnel in asphalt surface treatments 
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News Briefs
ARRA-AEMA-ISSA Delegates
Hear Over 30 Speakers
at February Joint Meeting

Over 400 delegates representing over 160 of the 
world’s leading companies in the pavement 
preservation and rehabilitation industries gathered 
this winter for the 9th joint annual meeting of 

the asphalt Emulsion Manufacturers association (aEMa 
39th annual meeting), the asphalt Recycling & Reclaiming 
association (aRRa 36th annual meeting), and the International 
Slurry Surfacing association (ISSa 50th annual convention).

Held in February 2012 in Bonita Springs, Fla., the delegates 
heard more than 30  speakers over the three-day period. 
The meeting was a convocation of industry promotion and 

technological advancement, as industry leaders and innovators 
joined together in a unique opportunity to discuss subjects of 
common interest and to share news of accomplishments in their 
related fields.

Themed Preservation & Rehabilitation 2012, the joint meeting 
highlighted advancements in technology and the application 
of asphalt emulsions and other additives, asphalt recycling and 
reclaiming, slurry and micro surfacing, chip seal and crack 
treatments.

In addition to the usual working and technical committee 
sessions that always are part of each association’s annual 
meeting, registrants heard presentations from numerous 
industry experts and leaders on a wide variety of subjects. 
During a period of generally subdued discretionary travel, 
those who chose to attend this mid-winter event were 
richly rewarded.

June 15 Deadline Looms
for 2012 Sorenson Award

June 15 is the deadline for nominations for the 2012 
James B. Sorenson Award for Excellence in Pavement 
Preservation, presented by FP2 Inc.

Jim Sorenson (1949-2009) was senior construction 
and system preservation engineer, FHWa Office of asset 
Management, and he was a great champion of pavement 
preservation at the national level. The pavement 
preservation industry had no greater friend and we honor 
his memory with the Sorenson award.

Intended to recognize agency pavement preservation, 
the Sorenson award is usually, but not always, presented 
to city and county agencies. To nominate an agency, 
please include a brief write-up of how the agency gained 
acceptance and support for its pavement preservation 
program; how long the program has been in existence, 
any special or unique public awareness actions; press 
releases; the contact person in the agency; and the person 
or firm making the nomination.

Criteria to evaluate candidate agencies include: 
process used to gain acceptance by elected officials, 
general public, employees, and industry (40 percent); 
how well the program relates to the theme of The 
Right Treatment, for the Right Road, at the Right Time 
(20 percent); tangible improvement in their system 
(20 percent); techniques used to keep public notified of 
what is being done and why (10 percent); and uniqueness 
of program (10 percent).

For more information, or to submit nominations, 
please contact FP2‘s executive director, Jim Moulthrop, 
at 7400 anaqua Drive, austin, Tex., 78750, or by e-mail 
at jmoulthrop@fugro.com.

D uring its Bonita Springs meeting, aEMa re-
elected Bucky Brooks president for the 2012-
2013 term. Brooks was employed by Monroe, 
Mich. from 1975 to 1987, when he was 

offered the position of director of operations with the 
Monroe County Road Commission, with responsibility 

for all maintenance and light 
construction on 1,465 miles 
of roads including local, 
primary, state two lane and 
interstate roads in the county. 
In 1990 Brooks joined asphalt 
Materials, Inc., and is now in a 
sales manager position covering 
most of Ohio and Michigan. 
He also works closely with 
the Heritage Research Group 
in product development 
and improvement.

Other 2012-2013 officers re-elected were Mark 
McCollough, asphalt Materials, Inc., Indianapolis, 
vice president; and Archie Reynolds, Norjohn Limited, 
Ontario, secretary/treasurer. aEMa’s immediate 
past president is Barry Baughman, Ultrapave Corp., 
Dalton, Ga.

The AEMA Hall of Fame recognizes an individual, 
active or retired, who is or was employed by a member 
firm, who has made a substantial contribution over 
the long term to the development of the association or 
the advancement of the emulsion industry. at its 39th 
annual meeting, aEMa so-honored Mike Kelly to the 
Hall of Fame.

Mike Kelly

AEMA Re-Elects Bucky Brooks
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Faster New ARRA President

During its 36th annual meeting held in Bonita 
Springs, aRRa elected Patrick Faster, Gallagher 
asphalt Corp., president for the 2012-2013 term. 
Patrick has been in the highway construction 

business for 25 years and now is national sales director 
for Gallagher in the Chicago area, where he oversees is 
recycling division.

He’s active in the Illinois Road Builders, the National 
association of County Engineers and various pavement 
preservation groups. Patrick is on the board of the Pavement 
Preservation Task Group of FHWa, has served on the aRRa 
Board of Directors for the past six years, and is Hot In-Place 
Recycling Committee chairman.

Other 2012-2013 officers elected were Andrew Fox, InVia 
Pavement Technologies, LLC, Tulsa, vice president; and Ryan 
Essex, The Miller Group, Inc., Gormley, Ontario, secretary/
treasurer. Immediate past president is Bill Garrity, Garrity 
asphalt Reclaiming Inc., Bloomfield, Ct.

Each year, FP2 Inc. welcomes hundreds of delegates to its renowned Hospitality Suite, here during  the 91st annual meeting of the Transportation Research Board 
meeting in January in Washington, D.C. The soiree extends over two nights and provides a respite for members of the pavement preservation community from the 
rigors of TRB, enables superb networking opportunities, and proves a great way to introduce pavement preservation to new stakeholders. Left, FP2 luminaries Bill 
O’Leary, current president Mike Buckingham, and John Rathbun discuss the day’s events; right, Larry Scofield, International Grooving & Grinding Association, 
and Doug Hanson, AMEC Earth & Environmental, cool their heels after a busy day.

Each year since 1985, aRRa has presented special 
recognition awards to deserving public officials and 
consulting engineers for their overall professional 
contribution to and their recognition and promotion of the 
asphalt recycling and reclaiming industry.

In February in Florida, aRRa announced the recipients of 
its 2012 awards.
•	 ARRA 2012 Charles R. Valentine Award for Excellence in 

Cold In-Place Recycling to Amy Schoonover, P.E., City of 
Charlotte, Mich

•	 ARRA 2012 Award for Excellence in Full Depth 
Reclamation, to Ken Longo, field services superintendent, 
Manchester, Ct.

•	 ARRA 2012 Award for Excellence for Hot In-Place Recycling, 
to Orange County Public Works, Roads & Drainage 
Division, Orange County, Fla., and

•	 ARRA 2012 Award for Excellence for Soil Stabilization, to 
Michael Lemens, P.E., director of public works, City of 
Kenosha, Wis.

ISSA President’s Award

ISSa’s annual President’s Award is presented in 
recognition of contracting achievements which 
exemplify the highest quality of workmanship, 
and compliance with the best standards of practice. 

Roadway projects submitted for consideration are judged 
on the merits of utility, appearance, schedule completion, 
customer satisfaction and safety.

During its 50th annual convention, ISSa presented its 
2012 President’s Award for Excellence to member firm Micro-
Surfacing Inc., St. Louis. Micro-Surfacing, Inc. qualified 
for the award after completion of its work on the I-70 and 
I-270 project in St. Louis.

ISSa also named Doug Ford, president of Pavement 
Coatings Co., as its 2012-2013 president. Ford will lead 
ISSa in its efforts to expand the market for pavement 
preservation processes, including slurry and micro 
surfacing, chip sealing and crack treatment, through 
education of government agencies.

ISSa also appointed Christine Deneuvillers of Colas 
Sa as vice president, Rusty Price of Intermountain 
Slurry Seal as secretary, Eric Reimschiissel of american 
Pavement Preservation as treasurer, and Pierre 
Peltier of Terry asphalt Materials, Inc. as immediate 
past president. 

TRB HOSPITALITY SUITE
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Regional Partnerships Launch PR
Outreach on Preservation Needs

Perhaps the single largest barrier facing the adoption 
of pavement preservation programs across the 
country is public support. We should pay heed to 
the quote from the 55th Speaker of the U.S. House 

of Representatives, Tip O’Neill, “all politics is local.” Every 
decision begins at the local level and with public involvement.

That’s why we must be able to explain the value of 
pavement preservation now, compared with the cost of 
major rehabilitation or reconstruction later. The public 
needs to understand the importance of shifting from 
prioritizing the worst roads first to the best roads first. It’s 
about preserving their financial investment.

The	members	of	the	AASHTO	TSP•2	Regional	Pavement	
Preservation Partnerships understand the urgency for 
educating the public about the value of pavement preservation. 
They have funded a public relations consultant to launch 
a media campaign to generate news coverage designed to 
change public thinking about the need to safeguard our roads 
from deterioration throughout the United States.

an issue of such magnitude will only gain traction 
through aggressive and persistent contact with reporters 
and editors who cover transportation infrastructure 
and business issues. The media cannot be counted on to 
discover the story on their own or to recognize its relevance. 
Instead the agencies and preservation industry need to be 
the catalyst for media attention.

NOT AN EASY SELL
Pavement Preservation will not be an easy media sell, 

considering the range of other compelling issues on the 
media’s radar. Despite its importance to the national and 
local economies, preserving our infrastructure will compete 
with other “crisis” issues, including our failing health care 
and education systems, just to name two. The media must 
be convinced that our crumbling infrastructure warrants 
the same attention and has as much impact on the economy.

In order for the media campaign on pavement 
preservation to succeed, interested stakeholders must 
speak with a unified voice, and have a common message. 

The NCPP soon will distribute information through two 
websites, www.tsp2.org and www.pavementpreservation.
org. The message is crafted around principal reasons 
why pavement preservation is important: greater cost 
savings, increased economic competitiveness, improved 
safety, higher employment, long term sustainability, green 
conservation and reduced traffic congestion.

Guaranteeing stable, long-term financing for pavement 
preservation can only be achieved if public awareness 
grows.	The	AASHTO	TSP•2	produced	a	5-minute	video	that	
carries the message. you can view and download the video 
at www.tsp2.org.

CIR IN THE BAY AREA
In California, the NCPP recently worked with 

Sonoma County, the City of Napa, and the Metropolitan 
Transportation Commission — a regional planning 
organization for roads and transit in the San Francisco 
Bay area — to implement and market a Climate Initiative 
Outreach Program featuring cold in-place recycling (CIR).

Two workshops were held at the MTC offices in Oakland. 
The first workshop included an overview session of CIR 
which highlighted its advantages, such as lower initial 
cost, reduced energy consumption, and fewer greenhouse 
gas emissions. after the overview session a field trip was 
made to the City of Napa to view first hand an active CIR 
operation being performed by Pavement Recycling Inc.

Several months later, the second workshop was presented 
to the technical staffs of from 109 Bay area public works 
agencies, the focus of which was CIR design engineering and 
construction process. Experts discussed project selection, mix 
and thickness design, construction and inspection procedures. 
Testimonials also were given by local agency officials about 
past experiences with CIR operations and performance.

a complete record of both CIR workshops along 
with a video presentation is available online at 
www.pavementpreservation.org/conferences.

NEW GUIDANCE ON PROPRIETARY PRODUCTS
The FHWa issued a guidance memorandum concerning 

the use of patented and proprietary products. This 
memorandum should be of particular interest to state DOTs 
because it clarifies the use and deployment of such products. 
The updated guidance is posted at

www.fhwa.dot.gov/programadmin/contracts/011106qa.
cfm. 

Galehouse is executive director, National Center for Pavement 
Preservation, Okemos, Mich.

By Larry Galehouse, P.E.

The NCPP soon will distribute 
information through two 
websites, www.tsp2.org and 
www.pavementpreservation.org
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‘Seal Coats’ Offer Texas-Sized
Solution to TxDOT Pavements
By Dr. Yetkin Yildirim, P.E.

The Texas Pavement Preservation Center (TPPC) 
recently completed its work summarizing 
important research on chip seals.

The work will be published by the center as its 
Winter 2012 Newsletter Issue 25, and will be available as a 
*.pdf file on the center’s web page. This newsletter furthers 
the TPPC’s core goal of providing up to date information on 
essential pavement maintenance techniques.

a chip seal — or “seal coat” as it’s referred to in Texas — 
is an application of a layer of asphalt binder applied to an 
existing paved surface, and covered with a layer of aggregate. 
This provides an impermeable layer of asphalt that protects 
the pavement by preventing the penetration of moisture, and 
reducing the amount of oxidation. This serves as a simple, 
relatively inexpensive pavement preservation technique. 

For most transportation engineers in the United States, 
maintenance is a larger issue than new road construction. 
Chip seals offer a powerful and cost effective way to repair 
and sustain aging roads.

The Texas Department of Transportation (TxDOT), for 
example, applies chip seal to about 10 percent of its lane miles 
each year. Proper use and full understanding of chip seals can 
enable traffic engineers to attain superior durability and repair 
qualities for less money than replacement of road surfaces. The 
TPPC newsletter for this month provides useful information 
from several studies which engineers can use to improve chip 
seal performance or revise seal coat application guides.

Chip seals or seal coats extend the life of a pavement, 
but are not intended as a permanent pavement surface. 
When chip seals are applied they may be expected to last 
for about five years, though this depends upon the weather 
conditions, traffic volume and many other variables. 
The research covered in this issue reveals that this may 
underestimate the effectiveness of chip seal treatments, 
as one of the studies found that its effective life span may 
extend to seven years, provided the mixture is applied and 
selected properly, with careful attention to drying time and 
environmental conditions.

In addition to increasing the lifespan of existing roads, 
chip seals can also be used to correct surface deficiencies such 
as cracks, shelling, bleeding, and a lack of skid resistance. 
Chip seals may be used to seal some small cracks and to 
prevent water from seeping through narrow surface cracks 
and undermining the pavement or base.

In cases where the aggregate particles in the old asphalt 
surface have broken loose, chip seals cement them and puts 
new aggregate material in-place, preventing additional 
raveling. at places where the asphalt in the existing pavement 
has risen to the surface, the skid resistance is almost zero. 
This is known as bleeding and chip seals will often cover these 
spots with fresh aggregate, holding it in place.

The TPPC Winter newsletter includes a summary and 
sections from the TxDOT Seal Coat Field Manual which 
describe how chip seals may be applied to fix these problems. 
In addition, the newsletter also includes studies investigating 
which specific application method works best for each of 
these maintenance problems. 

Several of the studies summarized in this newsletter 
note that application guidelines are often not followed 
during the actual application, and that some of the 
methods described in state manuals were not ideal. By 
consolidating these criticisms and providing research to 
improve the current best practices, this issue provides the 
means for better construction of chip seal treatments and 
for updates in state standards for chip seal application. 
Through the use of these improved application methods, 
transportation engineers will able to stretch lean 
government budgets. For more information about the 
newsletter please visit www.utexas.edu/research/tppc/
news/index.html. 

Yildirim is director, Texas Pavement Preservation Center.

Forces of TxDOT San Antonio 
District place polymer modified 
seal coat on local road PH
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By Isaac L. Howard, Scott Shuler, Walter Jordan III, James M. Hemsley and Kevin McGlumphy

Correlation of Moisture Loss  
and Strength Gain in Chip Seals

Fig. 1. ASTM D 7000 Comparison of Moisture Loss and Cure Time

One of the most subjective 
decisions made during 
chip seal construction 
concerns at which time 

to allow brooms and traffic onto the 
newly placed surface. If done too 
early, damage to the surface and to 
vehicles may occur. If done too late, 

traffic is disrupted and motorists 
inconvenienced.

The curing of asphalt emulsions 
in the field is related to many factors 
and all of these factors affect how 
fast the asphalt emulsion cures. 
The research described in the 
Transportation Research Record article 

and summarized herein presents three 
laboratory test methods which measure 
adhesive strength gain as a function 
of moisture loss. The first method 
was aSTM D 7000, the second was 
a modified version of aSTM D 7000 
described by Shuler and Lord (2010), 
and the third was the Frosted Marble 
Test (FMT) described by Howard et al. 
(2009) and Jordan (2010).

Many variables have been studied 
that relate to early aggregate retention 
of chip seals, however, correlating 
moisture loss with strength gain is 
an area that is largely unexplored. 
Moisture loss correlation to strength 
gain using a variety of emulsions 
and aggregates can provide practical 
specification guidance related to traffic 
opening with this concept as the central 
premise. Testing presented in the paper 
incorporated eight distinct emulsions 
(E1 to E8) and nine aggregates (a1 to 
a9). The correlations are intended for 
the period of construction through the 
very early life of the seal treatment.

Using the results from the FMT 
test, as the moisture loss reaches 
on the order of 80 percent, strength 
gain capable of producing proper 
adhesion occurs within the emulsion 
residue. aSTM D 7000 results show 
that there is little overlap between 
aggregate loss-cure time relationships. 
Considering Fig. 1, it is evident that 
moisture loss was a better predictor 
of aggregate loss than cure time, 
though the general characteristics of 
the emulsion-aggregate combinations 
were retained. Data collected with 
the modified version of aSTM D 
7000 detected statistically significant 
differences between 40 and 80 percent 
moisture loss.

The data presented in the paper also 
emphasize that a single variable is not 
the sole indicator of performance; i.e. 
moisture loss correlations can improve 
the prediction of performance, but 
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Contribute Your Technical Paper  
to Pavement Preservation Journal

Prospective authors are invited to present articles 
on original research on any topic relevant to 
pavement preservation, such as preservation 
techniques, materials, construction, testing, 
performance, recycling and pavement management 
to Pavement Preservation Journal.

Papers discussing best practices for pavement 
preservation treatments, including asphalt overlays, 
scrub and fog seals, crack sealing, chip seal, hot 
in-place recycling, micro surfacing, and slurry 
seals, would be welcome as well.

authors must prepare their manuscripts in 
accordance with the guidelines outlined by the 
Pavement Preservation  Journal. all articles should be 
submitted as an  e-mail attachment to Dr. yetkin 
yildirim, P.E., at yetkin@mail.utexas.edu.

For more information, including style guidelines, 
please  visit the Pavement Preservation Journal’s home 
page at  www.fp2.org.

cannot be used as the sole indicator of performance. Using 
Fig. 1 as an example, the performance characteristics of a 
chip seal system affect performance even when viewed in the 
context of moisture loss. The FMT is a good test to benchmark 
curing rates and residual binder characteristics of chip seal 
emulsions, but performance of the entire chip seal system 
should be left for aSTM D 7000 or modifications thereof.

Moisture loss of an emulsion is considered a better 
variable at predicting the opening of traffic to chip seals 
than cure time, and 75 to 90 percent moisture loss appears 
to be a key range. In using cure time as a predictor, many 
variables that can affect the properties of the seal — for 
example, aggregate properties, emulsion properties, 
environmental factors — are not easily quantified 
simultaneously. Ongoing field work by the authors intends 
to provide further data to support the moisture loss concept 
for use in specifications. 

Howard is affiliated with Mississippi State University, Shuler 
with Colorado State University, Jordan and Hemsley with Paragon 
Technical Services, Inc., and McGlumphy with Road Science LLC. 
Adapted from material published in Transportation Research 
Record: Journal of the Transportation Research Board, No. 
2207, pp. 49-57; © National Academy of Sciences, Washington, 
D.C., 2011; and used with permission of the Transportation 
Research Board. None of this material may be presented to imply 
endorsement by TRB of a product, method, practice, or policy.
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In the spring of 2008, the Tennessee DOT recognized 
that I-440 from I-40 East to I-40 West was in need of 
rehabilitation. Known by signage along the route as The 
Four-Forty Parkway, I-440 in Tennessee is the southern 

bypass of downtown Nashville, the largest metropolitan area 
in the state.

Connecting Interstates 40, 20 and 65, the 7.64-mile, four-lane 
highway is the main thoroughfare in the area and is extremely 
congested during rush hour. The existing pavement had 
experienced faulting, spalled joints, some random cracking 
and there was a need to address skid resistance.

after having first considered 4-in. asphalt concrete 
resurfacing and shot blasting as options to renew the 
skid, Tennessee DOT decided to use concrete pavement 
preservation (CPP), including full-depth slab replacement, as 
its rehabilitation method.

Recognizing the longer life capabilities of CPP, the DOT 
knew this solution would minimize future inconvenience to 
the traveling public. as a viable alternative to costly asphalt 
overlays, CPP targets and repairs areas of distress within 
otherwise structurally sound concrete pavement. It was critical 
for the rehabilitation team to minimize traffic disruption as 
much as possible on this heavily trafficked roadway, which 
made CPP the best solution for this project.

Further, CPP allowed for maximum efficiency within small 
work areas and at off-peak hours. The project included 10,000 
sq. yd. of pavement replacement, 2,000 sq. yd. of spall repair, 

Grooving Preserves 
Nashville’s I-440

350,000 sq. yd. of diamond grinding and grooving, and 450,000 
linear feet of joint cleaning and resealing.

Because of the difficulty in determining the extent of 
patching required until traffic could be diverted, closer field 
inspection was needed after the road was closed. In turn, the 
full-depth patching quantities grew substantially, due in part 
to the time lag between scoping the project and the actual 
letting date.

Working around the multitude of sporting events in the 
area, the state incorporated full weekend closures to accelerate 
the construction progress. as the highway is so heavily 
traveled, work was performed at night to avoid the congestion 
problems caused by the high traffic volumes during the 
day. Further, the team performed longitudinal grooving to 
enhance safety.

“This project grew in scope after traffic was diverted and 
we had the opportunity to perform a closer inspection of 
pavement. But, by completing all the necessary repairs while 
the contractor was on site, Tennessee road users can expect 
many years of smooth, uninterrupted service,” said Doug 
Hagar, project engineer for the Tennessee DOT.

With a project value of $4.3 million, the final cost of CPP 
treatments including dowel bar retrofit, diamond grinding and 
full depth slab replacement was approximately $400,000 per 
mile. Further, this preservation project resulted in a smoother 
riding surface and improved skid resistance, which not only 
increased the aesthetic appeal but made the roadway safer 
for travelers.

No further maintenance will be required for this roadway 
for the next 12 to 15 years.  “We now have a smoother, safer 
roadway for travelers,” said Jay Norris, special projects 
engineer for the Tennessee DOT.

Team members included Tennessee DOT, LoJac Inc. (prime 
contractor), Penhall Company (grinding), and Truline Coring 
& Cutting (sawing). 

Information for this article contributed by the International Grooving 
& Grinding Association
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Recognizing the longer life 
capabilities of CPP, the DOT 
knew this solution would 
minimize future inconvenience 
to the traveling public
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I-440 concrete pavement preservation project near Nashville included 
350,000 sq. yd. of diamond grinding and grooving
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