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PAVEMENT DESIGN

Perpetual Pavements - for the Long Haul

Up to three layers are typically involved, the bottom two of which are engineered
specifically to resist fatigue and rutting

TAKING INTO  CONSIDERATION
variables like traffic, climate, con-
struction quality and materials,
even the best roads are expected
to require major repair at some
point — typically within 20 years
of initial construction.

Long-life, or “perpetual” pave-
ments may change all that.
According to a synthesis pub-
lished by the Asphalt Pavement
Alliance (APA), perpetual pave-
ment is defined as “an asphalt
pavement designed and built to
last longer than 50 years without
requiring major structural reha-
bilitation or reconstruction, and
needing only periodic surface
renewal in response to distresses
confined to the top of the pave-
ment.”

Longevity is achieved by

design. Up to three layers are
typically involved, the bottom
two of which are engineered
specifically to resist fatigue and
rutting. In conventional asphalt
applications, these distresses
would eventually work their way
to the top layer, inflicting damage
from beneath. By eliminating
them, the surface layer incurs

Damage remains
confined to the top
layer, which can
be resurfaced
periodically for
little cost and with
minimal traffic
disruption.

damage only from the top, and
damage remains confined to that
layer — which can be resurfaced
periodically for little cost and
with minimal traffic disruption.

Optimum performance of each
layer is ensured by a mechanistic
approach to design. Two factors,
material properties and thick-
ness, are evaluated as they apply
to the structural demands of each
layer. For example, the thickness,
binder content and binder prop-
erties of the bottom layer act to
resist bottom-up fatigue crack-
ing. The middle layer relies on
the stone-on-stone contact and a
high-modulus asphalt to provide
resistance to bending and rut-
ting. The surface layer employs
Stone Matrix Asphalt (SMA),
Superpave or Open Graded Fric-
tion Course (OGFC) mixes to
resist rutting, weathering, ther-
mal cracking and wear.

In considering options for each
layer, the variables of material
and thickness must also be eval-
uated in terms of how they will
respond to the environmental
conditions and traffic load of the
particular location. It goes with-
out saying that the foundation
beneath the layers is critical as
well, and must meet minimum
requirements  for  stiffness
throughout construction and for
the life of the pavement.

The obvious benefit of long-
(continued on page 2)







MISSION STATEMENT

The Asphalt Pavement Association of
Oregon, Inc., (APAO) is dedicated to promot-
ing the use of asphalt concrete by developing
customer driven programs to enhance quality and
excellence in all aspects of asphalt technology.
We believe that the key to growth and prosperity
in the industry is continuous quality improvement
obtained through active association member-
ship, positive customer relationships, education,
and training.

For quality asphalt
projects, call one of
our members.

Regular Members: Baker Rock Resources;
Bayview Transit Mix, Inc.; Benge Construction Co.;
Blue Mountain Asphalt Co.; Brix Paving Co.; Central
Oregon Pavers, Inc.; Clean-Sweep Maintenance;
Copeland Paving, Inc.; Eagle-Elsner; Eugene Sand
& Gravel, Inc.; H & H Paving Co., Inc.; Hap Taylor &
Sons, Inc.; Harney Rock & Paving Co.; High Desert
Aggregate & Paving, LLC; Hooker Creek Asphalt &
Paving, LLC; Humbert Asphalt; J.C. Compton, Con-
tractor Inc.; Jefferson State Asphalt; K.F. Jacobsen &
Co., Inc.; Klamath Pacific Corp.; Lakeside Industries;
Laskey-Clifton Corp.; LTM, Inc.; LTM Bracelin-Yea-
ger; LTM Roseburg Division; LTM Umpqua River
Navigation Co.; McCafferty-Whittle Const. Co.;
Morse Bros., Inc.; Mt. Hood Asphalt Products; North
Santiam Paving Co.; Oregon Asphaltic Paving Co.;
Pacific Paving, Inc.; Parker Northwest Paving Co.;
Pioneer Asphalt, Inc.; Porter W Yett Co.; Portland
Road & Driveway Co., Inc.; Rinker Materials; Road &
Driveway Co.; Rogers Asphalt Paving Co.; Rowell &
Wickersham Contr., Inc.; Roy L. Houck Construction;
S-C Paving Co.; Salem Blacktop & Asphalt Paving;
Salem Road & Driveway Co.; Tidewater Contractors,
Inc.; Vancouver Paving Co.; Vic Russell Construc-
tion; Wildish Sand & Gravel Co.

Associate Members: 4R Equipment, LLC; Ad-Tek,
Inc.; Albina Asphalt Co.; Balzer Pacific Equipment
Co.; Bear Cat, Inc.; Blue Line Transportation Co.,
Inc.; CEl Enterprises, Inc.; Chemical Lime Co.;
Chevron U.S.A., Inc.; Construction Equipment Co.;
DeAtley Crushing Co.; Idaho Asphalt Supply, Inc.;
Ingersoll-Rand Equipment & Service; Koch Materi-
als; McCall Oil Co.; NSK International, Inc.; North-
west Consulting & Marketing, Inc.; Portland Motor
Transport; Roadtec, Inc; The Halton Co.; Troxler
Electronic Labs; U.S. Oil & Refining Co.; Valero Mar-
keting & Supply; Windsor Rock Products; Wright
Asphalt

Affiliate Members: AA Testing Service; ACS Test-
ing; Anchor Insurance & Surety, Inc.; Anderson-Per-
ry & Assoc.; Associated General Contractors;
Bedrock Testing Inc.; C.M. Consulting; Carlson Test-
ing, Inc.; Environmental Tech Svcs, LLC; FEI Testing
& Inspection; Hardwick, Chris & Associates; Horizon
Engineering, LLC; Jordan Schrader, PC; Kleinfelder,
Inc; Mactec; Materials Testing & Inspection; Mayes
Testing Engineers, Inc.; Moss Adams; OCAPA;
Northwest Testing, Inc.; Pacific Builder & Engineer;
Pavement Engineering, Inc.; Pavement Services,
Inc.; PSI Portland; PSI Springfield; Transportation
Research, Inst.; Ward Insurance; Western Testing
Inc; Willis of Eugene; Yazbeck & Hanson, LLC
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EMERGING TECHNOLOGY

Warm Mix Asphalt Shows Promise for
Cost Reduction, Environmental Benefit

“THE IMPACT OF WARM MK
technologies on the industry may
be as significant as the introduc-
tion of SMA and engineering con-
trols.” That’s what Peter Wilson,
chairman of the National
Asphalt Pavement Association
told Hot Mix Asphalt Technology.
But what is Warm Mix Asphalt,
exactly? Several NAPA leaders
and industry representatives
toured research facilities, plants
and paving sites in Europe to
find out.

Warm Mix Asphalt can reduce
production temperatures by as
much as 20%. North American
hot mixes are typically heated to
300°F or more, while Warm Mix
Asphalts are being produced at
temperatures of about 240°F or
less. By lowering the mix temper-
ature, less energy (or fuel) is
required to heat it. This cuts
expenses and conserves natural
resources.

Warm Mix Asphalt
can reduce production
temperatures by
as much as 20%,
cutting fuel expenses
and conserving
natural resources.

Lower temperatures also
mean reduction or elimination of
emissions, including greenhouse
gases. This alone represents a
significant cost savings, consider-
ing 30-50% of the overhead costs
at an asphalt plant can be attrib-
uted to emission controls. It is a
win for industry and a win for the
environment!

It is also a win on the job site.
Research by Auburn faculty
(through the National Center for
Asphalt Technology) and others
have confirmed the relationship
between asphalt temperature
and associated fumes. At lower
temperatures, fumes are reduced.

Warm Mix Asphalt is a concept
initially developed in Europe. Sev-
eral studies are currently under-
way in Germany, Norway and
France, where NAPA and other
industry leaders toured during
the summer of 2002.

“We were extremely impressed
with what we saw,” Mike Acott,
NAPA president, told Texas Con-
struction. “The early results seem
to show the mixes performed as
well as conventional hot mix.”

NAPA has since commis-
sioned research and evaluation of
Warm Mix Asphalt technology as
it applies in the US. at the
National Center for Asphalt
Technology (NCAT) at Auburn
University. NCAT is charged
with evaluating Warm Mix
Asphalt technologies in the lab,
comparing their performance to
that of hot mix and putting them
into service for purposes of per-
formance evaluation. Work has
begun with Aspha-Min® Zeolite,
one of the three primary products
used in Europe. Evaluation of
other technologies will follow.

NCAT is contracting with sev-
eral organizations to complete
testing of the Warm Mix Asphalt
alternatives. The process will
evaluate compaction at various
temperatures, and strengthening
of the mix over time. “This is one
of the most important parts of
the project, as it relates to how

quickly we can turn traffic onto
the pavement,” notes Brian
Prowell, an engineer with NCAT.

Simple performance tests,
dynamic modulus tests and mois-
ture susceptibility tests will also
be conducted. Laboratory testing
should be complete next spring,
after which field sections will be
placed and monitored against con-
trol sections for about 8 months.

NCAT is charged
with evaluating
Warm Mix Asphalt
technologies in the
lab, comparing their
performance to
that of hot mix,
and putting them
into service for
performance
evaluation

Acott summed up the outlook
for Hot Mix Asphalt Technology
as follows. “There are questions
about whether the processes and
products are compatible with the
mix designs, equipment, climate
conditions and work practices in
the United States, which are
quite different from those in
Europe. And we have to look at
plant operations, control of the
mixing process, workability at
the paving site, and the ability to
turn pavements over to traffic
quickly. In other words, it is going
to take us some time and some
work to see how these European
developments may be applied in
our country.” A
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