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 Companies; Lakeside
Industries; Laskey-Clifton Corp.; LTM, Inc.; LTM
Bracelin-Yeager; LTM Roseburg Division; LTM
Umpqua River Navigation Co.; McCafferty-Whittle
Const. Co.; Morse Bros., Inc.; Mt. Hood Asphalt Prod-
ucts; North Santiam Paving Co.; Pacific Paving, Inc.;
Pioneer Asphalt, Inc.; Porter W Yett Co.; Portland
Road & Driveway; Rinker Materials; Road & Drive-
way Co.; Rogers Asphalt Paving Co.; Roy L. Houck
Construction; S-C Paving Co.; Salem Blacktop &
Asphalt Paving; Salem Road & Driveway Co.; South
County Asphalt, LLC; Tidewater Contractors, Inc.;
Vancouver Paving Co.; Vic Russell Construction;
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; J. Arlie Bryant,
Inc.; Koch Materials; McCall Oil Co.; Northwest Con-
sulting & Marketing; NSK International, Inc.; Road-
tec, Inc; The Halton Co.; Troxler Electronic Labs; U.S.
Oil & Refining Co.; Valero Refining; Windsor Rock
Products; Wright Asphalt

Affiliate Members: AATesting Service; ACS Testing;
Anchor Insurance & Surety, Inc.; Anderson-Perry &
Assoc.; Associated General Contractors; C.M. Con-
sulting; Carlson Testing, Inc.; CH2M Hill, Inc.; Envi-
ronmental Tech Svcs, LLC; Corral Creek Ranch
Consulting; FEI Testing & Inspection; Fred Bond Con-
sultant; Geodesign Inc.; Geopacific Engineering;
Hardwick, Chris & Associates; Horizon Engineering,
LLC; Jordan Schrader, PC; Kleinfelder, Inc; Landau
Associates; Materials Testing & Inspection; Mayes
Testing Engineers, Inc.; OCAPA; Pacific Builder &
Engineer; Pavement Engineering, Inc.; Pavement
Services, Inc.; PSI Portland; PSI Springfield; Trans-
portation Research, Inst.; Umpqua Testing Service;
Ward Insurance; Western Testing Inc; Willis of
Eugene; Yazbeck, Cloran & Hanson
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EDUCATION

Tack Coats 101 - What, Why, When & How?

TACK COATS SERVE AS THE BONDING
agent between layers of asphalt
pavement. They contribute to the
long-term strength of the pave-
ment by bonding successive lay-
ers of asphalt, and when applied
properly, prevent overlays from
sliding — especially where traffic
braking and acceleration occur.

Tack coat material is typically
asphalt emulsion, but asphalt
cement can also be used. Either
material can provide a satisfacto-
ry bond when properly applied.
“One advantage of using asphalt
cement is that you can pave over
it immediately,” said Dr. Ray
Brown, P.E. and director of the
National Center for Asphalt
Technology. “The problem with
asphalt cement is that you have
to heat it to a very high tempera-
ture, which contributes to higher
energy costs and unfavorable
working conditions.”

Regardless of the tack materi-
al selected, the most important
factor in obtaining a good bond is
the amount of residual asphalt
left on the surface after applica-
tion. Too little will result in an
insufficient bond, while too much

Blocked nozzles and non-uniform application of tack coat will result in a poor bond

Typical Application Rates

Application Rate (gallons/sy)'

Existing Pavement Condition Residual Undiluted | Diluted (1:1)
New Asphalt? .031t0.04 .05t0.07 .10t0.13
Oxidized Asphalt .041t0.06 .071t0.10 .1310.20
Milled Surface (Asphalt) .0610.08 .10t0.13 .20t0.27
Milled Surface (PCC) .06t0.08 .10t0.13 .20t0.27
Portland Cement Concrete .04 10.06 .071t0.10 .1310.20
Vertical Face * * *

1 Rates shown are for slow setting asphalt emulsions (SS1, SS1H) containing approximately 60% bituminous

material.

2 Atack coat is typically not required between layers of new asphalt if they are placed within a few days of each

other and are kept clean and free of traffic.

*

running off.

can lead to sliding or bleed-
through.

The amount of residual
asphalt required depends on sev-
eral factors — but primarily on
the condition of the existing
pavement surface. A clean, tight
surface requires .03 to .05 gallons
per square yard (g/sy) of residual
asphalt, while an aged or oxi-
dized pavement surface will
require more — somewhere in the
range of .04 to .06 g/sy. Adjust-
ments must also be made to com-
pensate for dirty or milled

between the existing surface and the new asphalt layer

Longitudinal construction joints should be treated using a rate that will thoroughly coat the vertical face without

pavement surfaces, sloped ter-
rain, and humidity or wet weath-
er conditions existing during
paving.

The rate of tack coat applica-
tion depends on the type of tack
material and the amount of
residual asphalt required. In the
case of asphalt cement, for exam-
ple, the application rate is equal
to the residual asphalt rate since
the material is pure asphalt and
loses no content to evaporation.
Asphalt emulsions, however, con-
tain only 60-65% asphalt cement,
with the remainder of their con-
tent consisting of water (35-40%)
and a small amount of emulsify-
ing agent. After application, the
water will evaporate, leaving
only 60-65% of the applied mate-
rial as residual asphalt. Diluted
emulsions require even more
material to be applied, but are
sometimes preferred in order to
achieve more uniform coverage.

With any of these options, you
should establish the proper
amount of residual asphalt
required for the project, and
“work backward” to determine
how much material to apply

(continued on page 4)
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EDUCATION

Tack Coats — Gontinued

based on the percentage of
asphalt cement in the mixture.

For example, to achieve a
residual asphalt rate of .05 g/sy
with asphalt cement, your appli-
cation rate would be .05 g/sy. The
tack material is pure asphalt
cement, and there is no evapora-
tion involved. In the case of an
asphalt emulsion containing 2/3

Haul trucks running over the tack coat
before it has set will pick up the mater-
ial and eliminate its bonding capability

asphalt cement (66% for the sake
of the example), however, the
application rate would be .075
g/sy to compensate for evapora-
tion of the water component. If
the same emulsion is diluted (1
part emulsion to 1 part water, for
example) the percentage of
asphalt cement (66%) is
decreased by half (33%), and the
application rate must double (.15
g/sy) in order to achieve the same
residual asphalt rate.

Application Rate = Desired
Residual Asphalt Rate/Percent
of Asphalt Cement Content

Uniform application is also
critical, and hinges on several
factors. The tack coat material
must be kept at the proper tem-
perature inside the distributor
and the correct nozzle size must
be used. Nozzles must be set at
uniform angles (typically 30

degrees to the axis of the spray
bar), and the height of the spray
bar must be set to allow a double
or triple lap. In addition, the bar
height must remain constant
throughout the application
process. It is not necessary for the
tack coat material to cover the
entire underlying pavement sur-
face. Only 90-95% of the area
should be coated.

There has been much contro-
versy as to whether HMA can be
applied to asphalt emulsion tack
material before it is set, and even
before it is broken (the “break”
occurs when the water compo-
nent begins to evaporate; the
“set” when the water is gone com-
pletely). Jim Scherocman, a
consulting engineer, notes that it
is common practice in Europe to
pave over the tack coat before the
emulsion breaks. “The key is to
apply the new HMA before the
break or after the set, not in
between,” he warns.

There is also the question of
whether tack coat is required
between layers of new asphalt if
they are applied in succession. It
is essential, of course, when an
overlay is constructed on an old
existing pavement surface, but it
may not be necessary between
new asphalt layers that are
placed within a few days of each
other and have been kept clean
and free of traffic. In fact, the
application of a tack coat between
new asphalt layers in this situa-
tion is not preferred, according to
Scherocman.

Scherocman is currently writ-
ing a detailed brochure for the
National Asphalt Pavement
Association on the subject of tack
coats. A National Cooperative
Highway Research Program
(NCHRP) project on tack coats is
also scheduled to begin in March
2005. Results of these efforts will
be reported when available. A
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