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Preservation the Cure 
for Rough Roads

By Bill O’Leary
President
Foundation 
for Pavement 
Preservation

FP2FP2

PRESIDENT’S MESSAGE

WE know that pavement preservation practices 
conserve scarce pavement maintenance 

dollars both now and in the future. But earlier this year we 
learned more detail about the actual costs of driving on 
roads needing maintenance, and the details don’t refer to 
how much money an agency might save; instead they look 
at costs incurred by road users themselves.

Driving on rough roads costs the average American 
motorist approximately $400 a year in extra vehicle 
operating costs, reported the American Association of 
State Highway & Transportation Offi cials (AASHTO), 
and The Road Information Program (TRIP), an industry 
nonprofi t organization that promotes transportation policies 
that relieve traffi c congestion, improve road and bridge 
conditions, improve air quality, make highway travel safer 
and enhance economic productivity.

The situation is worse in big cities. The report found 
that drivers living in urban areas with populations over 
250,000 are paying upwards of $750 more annually because 
of accelerated vehicle deterioration, increased maintenance, 
additional fuel consumption and tire wear caused by poor 
road conditions.

Rough Roads Ahead: Fix Them Now or Pay for It Later 
reported that one-third of the nation’s major highways, 
including interstates, freeways and major roads, are in poor 
or mediocre condition. Roads in urban areas, which carry 66 
percent of the traffi c, are in much worse shape.

REPORT BOLSTERS PAVEMENT PRESERVATION
“The American people are paying for rough roads 

multiple times,” said Kirk T. Steudle, director of the 

Michigan DOT, at a news conference held to release the 
report. “Rough roads lead to diminished safety, higher 
vehicle operating costs, and more expensive road repairs. It 
costs $1 to keep a road in good shape for every $7 you would 
have to spend on reconstruction. It’s another drag on the 
economy.”

Long-time members of the pavement preservation 
community will recognize Steudle’s last statement. It’s an 
update of the older pavement preservation mantra — that 
every $1 invested in pavement preservation saves up to $6 in 
future costs — adjusted for infl ation. As such it’s a powerful 
endorsement for pavement preservation.

The report uses the latest government statistics to show 
pavement conditions in all 50 states and vehicle operating 
costs by state and urban areas. The report also fi nds that:
•  30 to 60 percent of the roads in 20 of the nation’s largest 

urban areas are in poor condition.
• 36 percent of the roads in the Detroit urban area are in 

poor condition. In contrast, the Los Angeles area and 
surrounding communities have 64 percent of their roads 
in poor condition.

•  61 percent of rural roads are in good condition.
• 72 percent of the Interstate Highway System is in good 

condition, but age, weather conditions and burgeoning 
traffi c are eroding ride quality.
None of this should be news to our profession. What is 

new and exciting is that via the good work of AASHTO and 
TRIP, information supporting pavement preservation now is 
appearing — to good reception — in the national and local 
media. It can’t help but encourage pavement preservation in 
the months and years to  come. 

BULLETIN: At press time, Jim Sorenson, senior construction and system preservation engineer, 
Offi ce of Asset Management, Federal Highway Administration – and a great champion of pavement 
preservation at the national level – died suddenly Saturday, June 27, aged 59.

The pavement preservation industry had no greater friend and it is with deep sadness that we 
note his passing. Mr. Sorenson was co-author of an article on polymer modifi ed surface treatments in 
this issue (see pp 8-12). The Winter 2009 issue will carry a tribute to Mr. Sorenson, and we at FP2 invite 
you to send your reminiscences of Jim for inclusion to bill.oleary@martinmlp.com.
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Fewer broken windshields and higher early chip 
retention for chip seal coats.

Longer lasting pavement preservation surface 
treatments.

Return to full traffi c speed in less than an hour.
Lower cost surfaces for very high traffi c volume roads.
They’re all among the attributes of polymer modifi ed 

asphalt emulsions. Experience has led maintenance and 
preservation engineers to believe that polymer modifi ed 
asphalt emulsions give better short- and long-term 
performance than conventional emulsions.

But when the Federal Lands Highway (FLH) Division 
of the Federal Highway Administration (FHWA) wanted 
to provide guidance for its engineers, it found there is no 

defi nitive guide for selecting, specifying and using polymer 
modifi ed emulsions.

In response, FLH sponsored a project to develop such 
a guide in conjunction with FHWA’s Offi ce of Asset 
Management. Larry Galehouse and the National Center 
for Pavement Preservation (NCPP) were contracted for the 
project. Gayle King, of GHK, Inc., was the sub-consultant 
contracted to provide industry and material testing 
expertise.

The resulting product, Polymer Modifi ed Asphalt Emulsions: 
Composition, Uses and Specifi cations for Surface Treatments, 
includes knowledge gathering, fi eld trials, data collection, 
recommendations and fi rst steps in developing performance 
specifi cations for emulsions.

New Guidance Aids Understanding
of Polymer Modifi ed Emulsions

By Mike Voth and Jim Sorenson
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 Co mpleted polymer modified seal serves Death Valley National Park patrons despite blistering heat.
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KNOWLEDGE GATHERING
The investigators did a comprehensive literature survey 

on the subject and consulted other researchers working 
on related, as yet, unpublished projects. Representatives 
from federal and local agencies, suppliers and academics 
pooled their best-practice experiences via face-to-face 
gatherings, teleconferences, an online survey and interactive 
presentations with an “alphabet soup” of organizations.

These included the three founding member associations 
of the Foundation for Pavement Preservation: the Asphalt 
Emulsion Manufacturers Association (AEMA), the Asphalt 
Recycling and Reclaiming Association (ARRA) and the 
International Slurry Seal Association (ISSA). It also included 
the Transportation Research Board (TRB), FHWA Expert 
Task Groups and FP2 itself.

The project’s fi nal report gives a comprehensive 
discussion of previous, present and future work on 
polymer emulsions. In addition to GHK, Inc., and 
NCPP representatives, technologists from PRI Asphalt 
Technologies, BASF Corporation, Paragon Technical 
Services, Inc., Kraton Polymers U.S., LLC, and SemMaterials, 
LLC, offered their time and expertise in shepherding the 
project.

WHAT ARE POLYMER MODIFIED ASPHALT  EMULSIONS?
Asphalt emulsions (emulsifi ed asphalts) are composed 

of asphalt particles suspended in water by use of a colloid 
mill, which shears the liquid asphalt in water. An added 
surfactant — a surface-active agent — stabilizes the 
suspension.

Emulsifi cation of the very viscous asphalt allows it 
to be easily pumped, transported and applied at low 
temperatures, making emulsions ideal for use at remote 
locations while saving energy and providing safe worker 
conditions. Some engineers feel they are more eco-friendly 
than hot mix asphalt, hot asphalt cement or asphalt 
cutbacks. Asphalt emulsion application techniques, 
including chip seals, slurry seals, cape seals, cold recycling 
and cold mix, have been successfully used for over 50 years.

Polymers are very large molecules made by chemically 
reacting smaller molecules called monomers, which 
determine the polymer’s physical properties. Copolymers 
have two or more different monomers, with structures that 
may be random or may repeat in blocks of polymers (block 
copolymers).

Death Valley National Park was the site of a 21-mile SBR latex modified 
asphalt chip seal, with emulsion sourced from Western Emulsions, Inc.,
using SBR supplied by Ultrapave.

Polymer modified chip seal in Arches National Park with one lane fog
sealed; both lanes eventually were fogged.

Federal Lands Road in Canyonlands National Park gets polymer modified 
chip seal as part of field tests.
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Styrene-butadiene-styrene (SBS) 
is a block copolymer of blocks of 
polymerized styrene, polymerized 
butadiene and an additional styrene 
block. SBR (styrene-butadiene rubber) 
latex is a random polymer. The 
stretchy butadiene gives elasticity, 
and the styrene gives strength and 
compatibility with the asphalt. 
Polymers can be engineered to give 
the desired physical properties.

Manufacturers select polymers 
and asphalts to improve performance 
during storage, shipping, construction 

and end-use. SBR latex, SBS block 
copolymer and natural rubber latex 
(NRL) are the most commonly 
used polymers for emulsion paving 
applications.

SBR is generally manufactured as 
a water-based emulsion of polymer 
droplets suspended in water, and 
NRL, which is harvested from rubber 
trees, is also water-based. When 
used to modify asphalt emulsions, 
both SBR and NRL should be co-
milled with the asphalt and water. 
SBS, a solid at room temperature, 

is generally pre-blended with the 
asphalt prior to emulsifi cation. 
Polychloroprene latex (Neoprene) is 
another polymer used in one of the 
fi eld trials.

Polymers are added at rates of 1 to 
5 percent of the asphalt weight to all 
types of paving emulsions to improve 
performance. The exact percent 
polymer must be determined based on 
the base asphalt, the aggregate and the 
desired application and performance. 
This study found that specifying a 
random percent of polymer is not cost-
effective and is undesirable.

Suppliers formulate rapid-setting 
emulsions with emulsifying agents 
developed to be stable in heated 
storage, but to separate asphalt and 
water phases (break) immediately 
after spray application for early 
chip retention on chip seal surface 
treatments.

PM EMULSIONS FOR CHIP SEALS
Examples of polymer modifi ed 

rapid-setting emulsions commonly 
used for chip seals include CRS-2P, 
CRS-2L, CRS-2LM (cationic rapid 
set) and HFRS-2P (high fl oat rapid 
set), with “P” standing for any 
type of polymer and “LM” for latex 
modifi ed. Nomenclature varies greatly 
depending upon the state agency 
or supplier. Federal, state and local 
agencies have used polymer modifi ed 
emulsion chip seals for decades on 
all types of roads, from low ADT 
rural highways to heavily traffi cked 
interstates.

Slurry seal emulsions may also be 
polymer modifi ed and are formulated 
as either slow- or quick-setting with 
emulsifi ers to prevent breaking until 
the emulsion has mixed with and fully 
coated the fi ne aggregate. Examples of 
polymer modifi ed emulsions used for 
slurry systems include CQS-1hP, CQS-
1hL (cationic quick set) and CSS-1hP 
(cationic slow set).

Micro surfacing is a high-
performance slurry seal that, by 
defi nition, includes relatively high 
concentrations of polymer. Further, 
micro surfacing has additives to 
chemically break quickly after mixing 
and application, allowing traffi c 

424520_Martin.indd   1 4/8/09   8:51:28 PM
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return in less than one hour as well 
as greater thicknesses for rut-fi lling. 
Cape seals are a slurry or micro 
surfacing placed over a new, large rock 
chip seal.

COST-EFFECTIVENESS 
AND RECOMMENDATIONS

The study found that costs vary 
widely across the United States, 
depending on such things as local 
asphalt supply and availability of 
quality contractors.

While modifi ed emulsions 
typically cost 20 to 30 percent more 
than unmodifi ed, the increase in total 
project cost (including aggregates, 
construction, mobilization, traffi c 
control, striping, etc.) is somewhere 
between 4 and 10 percent. That means 
the polymer is paid for with just a few 
months longer service life.

Pavement life extension depends 
on the preexisting condition of the 
pavement before treatment, as well as 
climate, traffi c, materials, construction 
workmanship and maintenance 
practices. A good pavement 
management system can determine 
life cycle costs for various alternatives.

Because of their longer life, PMEs 
typically are justifi ed for chip seals at 
traffi c levels greater than 1,000 ADT. 
There are other advantages of PMEs 
that cannot be directly calculated 
from hard pavement management 
data. Issues such as fewer broken 
windshields, shorter traffi c delays, 
faster construction, fewer loose chips 
and a better public perception of 
the fi nished product all factor into 
decisions to extend the use of PME to 
roads with less than 1,000 ADT.

Federal Land Highway project 
mobilization costs are relatively high; 
many roads in a park will be sealed at 
the same time; and the construction 
season coincides with the busiest 
travel season. The overall analysis 
of calculable economic savings and 
perceived user benefi ts led to this 
project’s conclusion that all emulsions 
used for FLH surface treatment 
projects should be polymer modifi ed.

Further, the project recommends 
use of polymer modifi ed slurry 
seals for pavements with less than 

1,000 ADT and micro surfacing for 
pavements with higher than 1,000 
ADT, for pavements where user 
delay is a concern and for pavements 
needing rut fi lling.

There are excellent guidelines 
for choosing the most effective 
preservation treatment for a given 
pavement at www.pavementpreservation.
org/toolbox/guidelines.html.

Recent assessment of state highway 
departments by an NCPP/FHWA 
review team found that only 24 of 
40 DOTs surveyed use polymer 
emulsions. Those agencies not using 
PMEs could stretch their funds and 
improve their roads with a sound 
pavement preservation program 
including polymer modifi ed chip seals 
and other treatments.

SPECS FOR POLYMER 
MODIFIED EMULSIONS

This project found most industry 
experts agree there is a need for 
improved PME specifi cations, and 
most prefer to use performance-
related test methods.

Current specifi cations do not 
adequately grade a PME or provide 
selection criteria for a given climate, 
traffi c condition or performance 
expectation. By bringing together 
researchers working on this and 
related projects — at North Carolina 
State University; the University of 

Wisconsin; the University of Nevada 
at Reno; Colorado State University; 
Texas A&M; Texas DOT; Caltrans; the 
Asphalt Research Consortium; and 
the Western Research Institute — the 
newly formed Emulsion Task Force 
of FHWA’s Pavement Preservation 
Expert Task Group is currently 
working on draft specifi cations, with 
the goal of submitting a specifi cation 
for AASHTO provisional approval by 
2010.

To that end, samples from 
this study’s fi eld projects were 
exhaustively tested using the dynamic 
shear rheometer (DSR) and other 
performance test methods to evaluate 
the proposed draft specifi cations 
and initiate a database of emulsion 
performance testing.

BASF, Paragon Technologies, PRI 
and SemMaterials all volunteered their 
expertise and testing services. Samples 
were also sent to researchers on the 
related projects. The test results will be 
compared with the performance of the 
pavements over time.

EVALUATION IN FIELD
To evaluate the collected fi ndings of 

the project, including the parameters 
and practicality of the proposed test 
methods, FLH used several of its fi eld 
projects in 2008 and 2009 as resources 
for material samples, cost data and 
performance evaluation.

Canyonlands National Park was among four scenic Utah parks to receive polymer modified chip 
seals.
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The unusual price spikes and 
unavailability of petroleum-based 
materials in 2008 caused delays and 
prevented representative cost analysis. 
However, the fi eld projects provided a 
good variety of climate conditions and 
polymer technologies.

Project site climates ranged from 
very hot and dry to cold and wet, 
as well as extreme temperature 
fl uctuations. An 11-mile Neoprene 
modifi ed asphalt emulsion chip seal 
was placed at Dinosaur National 
Monument, which spans the borders 

of Utah and Colorado. The “Utah 
Parks” project included 90 miles 
of CRS-2L chip seal and natural 
rubber modifi ed micro surfacing at 
locations in Arches National Park, 
Canyonlands National Park, Natural 
Bridge National Monument, and 
Hovenweep National Monument. 
Death Valley National Park was the 
site of a 21-mile SBR latex modifi ed 
asphalt chip seal. The last project 
planned for summer 2009 was a SBS-
modifi ed chip seal at Crater Lake 
National Park in Oregon.

The chip seals were fog sealed, 
providing enhanced chip retention, 
longer surface life (reducing oxidation) 
and a pleasing, black surface. The 
results of the laboratory testing of the 
samples taken from these projects will 
be compared with the performance 
over time of these pavements.

FHWA has published a Field 
Guide detailing the fi ndings and 
recommendations from this project. 
Intended for FLH, county, municipal, 
state, local technical assistance program 
and other federal project development 
and maintenance practitioners, it is 
available from FHWA and the NCPP 
(www.pavementpreservation.org).

The full report on this project will be 
posted on that site this fall, and all of the 
data collected is currently there for the 
use of other researchers.

PERFORMANCE AND 
SPECIFICATIONS

Polymers improve performance 
during construction, immediately after 
construction and over time. Residues 
from polymer modifi ed asphalt 
emulsions have been documented to 
be stiffer, more ductile, more adhesive, 
more cohesive, more elastic, less 
temperature-susceptible and generally 
more durable than unmodifi ed asphalt.

The literature has numerous 
examples of improvements in 
resistance to rutting, cracking, shelling, 
windshield damage, fl ushing, moisture 
damage, oxidative aging and fatigue 
failure.

Of course, quality aggregates and 
best-practice construction are essential 
to optimal performance of any 
emulsion application. While current 
specifi cations do not fairly predict 
performance, we are confi dent that 
this project’s lab and fi eld results 
will aid the Emulsion Task Force’s 
efforts in the timely adoption of 
performance specifi cations for asphalt 
emulsions. 

Mike Voth is pavements and materials 
technical leader, Federal Lands Highway 
Division, and Jim Sorenson was senior 
construction and system preservation 
engineer, Offi ce of Asset Management, 
Federal Highway Administration.

Our name—All States Materials Group—

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™
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Your existing roadway is worth more today than what it cost originally—don’t you wish all of your assets 
behaved this way? Give us a call at Gallagher and we’ll explain how Hot-in-Place Recycling can extend 
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State of Illinois. We’ve been building roads for over 80 years and recycling them for 25. 
We have what it takes to help you. 

HOW DO YOU RESURFACE AN AGING ROAD, PROTECT 
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Call Gallagher.
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An Alabama contractor introduced a rapid setting 
asphalt emulsion for a Cherokee County, Ala., 
pavement preservation treatment that saved time 
between applications and expedited the return 

of traffi c to the county road.
Gadsden, Ala., paving specialist Charles E. Watts, Inc., 

received permission from the county highway department to 
use CHFRS-2P, a cationic, high-fl oat rapid-setting emulsion 
modifi ed with latex, on its contract to double chipseal a 
section of County Route 29. This was the fi rst-time use of the 
product in an Alabama county.

Double chip seal, also called double surface treatment, 
is the chief pavement maintenance tool employed by the 
department for most roads in its care. Located in northeastern 
Alabama in the state’s mountain region, Cherokee County is 
essentially rural in nature, with just under 24,000 residents 
and only seven small cities and towns connected by 800 

miles of low- to medium-traffi c roads. The most signifi cant 
residential development is concentrated in one area, that 
surrounding Lake Weiss, a 33,000-acre lake known for fi shing 
and recreation.

MORE ROADS FOR THE DOLLAR
Double chip seal treatment consists of spraying a 

pavement surface with asphalt emulsion, covering this with 
a layer of stone and repeating the process using the same 
emulsion at a different application rate and smaller stone. 
Compaction by rollers forces the smaller stone to interlock 
with the larger. Over the years this process has proven to 
be the best surface maintenance treatment for their roads 
according to County Engineer Corey Chambers, who heads 
up the department’s staff of 30 personnel.

“We get more roads done for the dollar with double chip 
seal than we do with 1 1/2- to 2-inch hot mix asphalt, about 

First Use of Cationic High Float
Emulsion in Alabama County

A ll-w heel drive E.D. Etnyre & Co. ChipSpreader broadcasts bottom stone at rate of 38 lb 
per sq yd over Cherokee County, Ala., Route 29 near U.S. Route 411 intersection.

By Paul Fournier
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three times the length,” said Chambers. 
He said the treatment adds 10 years 
or more of pavement life, citing as an 
example the pilot application of latex-
modifi ed high-fl oat emulsion, which 
took place on a section of County Route 
29 that was last double chip sealed in 
1991.

A TIGHT BUDGET
Usually, between 30 and 35 miles of 

county roads undergo this treatment 
each year; however, this year’s budget 
has been seriously impacted by the cost 
of a critical bridge replacement project, 
allowing the department to treat just 
six miles.

In general, private contractors 
perform the double chip sealing 
under contract with the county, but 
the road is prepared by the highway 
department. In many instances where 
the road surface shows signifi cant 
signs of distress, the highway crew 
reclaims the pavement. This was the 
case for the Route 29 pilot project, 
which consisted of double chip sealing 
a 2.2-mile stretch of the road about 
eight miles north of Centre, the county 
seat.

The highway department crew 
used the county’s Caterpillar RM 
250 reclaimer to grind up and blend 
the surface with the underlying base 
and then shaped and smoothed the 
material with two of the department’s 
Cat 140H graders. A Dynapac CA 
250 vibratory roller mounted with a 
sheepsfoot drum initially compacted 
the material, followed by a Dynapac 
CA 252 roller with a smooth static 
drum. During this process, the 
department kept the road surface moist 
to prevent drying and fl aking using 
a freightliner dump truck carrying a 
water tank and a spray bar. The crew 
employed an Ingersoll-Rand PT125 
pneumatic roller for fi nal compaction.

With the road prepared, Watts took 
over, sweeping the surface free of loose 
material before launching the double 
chip seal process. The contractor 
decided to do half of the 20-foot-wide 
road at a time, allowing one-way 
traffi c to proceed in a 10-foot-wide lane 
through the construction area. Watts’ 
fl aggers maintained traffi c control.

DIFFERENT SIZES, DIFFERENT RATES
Several of the contractor’s 6,200-gal 

E.D. Etnyre & Co. tankers were on 
hand to continuously feed three Etnyre 
distributors that applied the high-fl oat 
emulsion at the rate of 0.395 gal per 
sq yd. The emulsion, modifi ed with 
SBR latex polymer manufactured by 
BASF Corporation, was supplied by 
the Birmingport, Ala., facility of Ergon 
Asphalt & Emulsions, Inc.

Stone application followed, with 
an Etnyre Quad ChipSpreader 
broadcasting the bottom course of 
aggregate, a No. 6 limestone (county 
specs). Measuring between 5/8 in and 
3/4 in, the stone was spread at the rate 
of 38 lb per sq yd. Watts rolled the stone 
fi rst with the Ingersoll-Rand pneumatic 
roller and followed with the Dynapac 
smooth steel drum roller.

Initial compaction is provided by Ingersoll-
Rand pneumatic roller.

Smaller, top stone, spread at 24 to 25 lb per 
sq yd, will interlock with bottom stone when 
compacted by rollers.

Charles E. Watts, Inc.’s E.D. Etnyre & Co. 
distributor sprays high-float emulsion at rate 
of 0.395 gal per sq yd on Route 29 surface 
following reclamation by Cherokee County, 
Ala., forces.
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Lawrence, KS  66046 
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Almost immediately, the crew 
proceeded with the top course of the 
double chip seal. This time they applied 
the emulsion at a lower rate — 0.36 to 
0.365 gal per sq yd. Then they spread a 
smaller No. 78 limestone aggregate at 
the rate of 24 to 25 lb per sq yd. Rolling 
took place as with the bottom course.

NO DELAYS
There was no waiting between 

applications or before traffi c was 
allowed on completed sections of road. 
“Normally, the contractor would use 
a CRS-2 emulsion and then wait for 
it to set up,” Chambers said. “But the 
cationic high fl oat set up quickly, ready 
for the next layer of stone. It speeded up 
the job.”

“It [high-fl oat emulsion] saves about 
45 minutes between applications,” 
said Charlie Watts, president of the 
contracting fi rm. “And it cuts down on 
the loose stone so there’s less chance of 
broken windshields.”

This fi rst application of high-fl oat 
emulsion in an Alabama county 
follows a fi ve-year period involving 

many applications in Texas, according 
to Myles McKemie, vice president 
of marketing for Ergon Asphalt & 
Emulsions.

McKemie said the emulsion’s 
quick setting and stone retention 
characteristics are due to a thicker 
fi lm of asphalt residue that coats the 
stone as compared to conventional 
asphalt emulsion. He added that latex 
polymer, supplied by BASF under the 
trade name Butonal, creates a gelling 
structure that results in the thicker fi lm 
on the aggregate.

According to Charlie Watts, the 
company has been chip sealing roads in 
Alabama since the late 1960s.  Founded 
by his late father, Charles E. Watts Sr., 
in 1951 as a heavy/highway contractor, 
the company began specializing in 
chip sealing some 35 years ago and 
currently employs about 50 people, 
including Charlie’s son, Blake Watts, 
vice president. 

Information for this article contributed by 
BASF Corporation. Paul Fournier is a long-
time writer in the construction industry.

1200 E. Main, Towanda, KS 67144
Ph: 316.536.2262  •  Fax: 316.536.2789
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Pueblo, CO
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Lincoln, NE
402.466.1184
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More than 20 state and county personnel 
journeyed to Rockport, Ind., to see if micro 
surfacing of an Indiana highway might 
demonstrate cost-effective alternative for 

their agencies.
The project location was S.R. 70 between U.S. 231 and 

S.R. 66 outside of Rockport. The pavement exhibited minor 
rutting and concomitant deterioration of asphalt. The 
Indiana Department of Transportation specifi ed micro 
surfacing on an 8.5-mile stretch of the two-lane state road. 

The micro surfacing not only fi xed those problems, but 
improved skid resistance, increased the road’s wear life and 
provided a better aesthetic look. 

“With asphalt prices being so high, states don’t have the 
money to do as much hot mix overlays as they used to,” said 
Chauncey Nance, director of fi eld operations for Strawser 
Construction, Inc., the pavement preservation and micro 
surfacing contractor for S.R. 70. “This year, we’ll do about 
8,000 to 10,000 tons of micro surfacing in Indiana, which is 
as much as I can remember doing in one year. It’s good to 

Micro Surfacing Project Draws
Visitors to Indiana Town

 Mos t of the job required two coats of micro surfacing that laid 32 lb of material per sq yd for a 1/2-in-thick layer 
that improved skid resistance, increased the road’s wear life and provided a better aesthetic look.
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see preservation becoming something 
that the states really want to focus on, 
because it can truly benefi t a state’s 
budget and the overall appearance of 
its roads.”

The Rockport job required 131,000 
sq yds of micro surfacing to be 
placed over the two-lane road via a 
continuous micro surfacing paver. 
The material mix consisted of 2,036 
tons of Type A (comparable to Type 
II) aggregate, 58,026 gal of asphalt 
emulsion, 427 bags of cement and 
about 10 percent water to lay a 1/2-in-
thick layer using two coats over the 
entire project.

To apply the mix, Strawser used 
a Bergkamp, Inc., M1 full-size 
continuous micro surfacing paver, 
variable width spreader box and fi ve 
mobile support units. The variable 
width spreader box connects to the 
back of the paver and uses four augers 
to maintain the mix and evenly 
distribute it across the pavement. The 

box can expand and contract while 
paving to adjust to varying pavement 
widths. The mobile support units 
hold and transport aggregate, asphalt 
emulsion and water to the continuous 
paver as it moves down the road.

Most of the job required two 
coats of micro surfacing to equal 32 
pounds of material per sq yd for a 
half-inch thick layer. The fi rst coat, 
the “scratch coat,” consisted of 14 
pounds of material per sq yd, and 
acted as a leveling surface to fi x the 
minor rutting. The No. 1 objective 
with this coat was to get the road level 
and provide a solid base on which the 
second coat can adhere. A stiff rubber 
strike off connected to the back of the 
spreader box was used to level the 
surface without wiping out the ruts. 

After laying the scratch coat on 
both sides, the crew went back to 
work on the second coat. Known as 
the “surface coat,” it consisted of 18 
pounds of material per sq yd. The 

purpose of this coat was to provide 
a skid resistant and aesthetically 
pleasing fi nish. The stiff rubber strike 
off on the spreader box was replaced 
with a more fl exible and smooth 
rubber strike off to provide the fi nal 
fi nish. 

Though micro surfacing is not a 
replacement for an asphalt overlay, 
it can be used to extend the overall 
life of the pavement and delay the 
need for asphalt overlays or major 
reconstruction. “Micro surfacing 
technology is relatively inexpensive 
when compared with other methods 
to remediate these types of problems,” 
said Bill Cooper, Bergkamp’s director 
of sales and marketing. “And if applied 
as part of a comprehensive pavement 
maintenance program, it will result in 
extended service life with lower costs 
and improved safety.” 

Information for this article contributed 
by Bergkamp, Inc., www.bergkampinc.com. 

In rural Indiana, Strawser Construction, Inc., a pavement preservation contractor based in Columbus, Ohio, applied 131,000 sq yds of micro surfacing. 
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Most highway agencies across the coun-
try are facing significant challenges 
as a result of stagnant or declining 
revenue streams, driven by a sagging 

economy and increasing numbers of fuel efficient 
or alternatively fueled vehicles on the road. At the 
same time they are also confronted with a growing 
backlog of highway infrastructure maintenance and 
renewal needs.  

While highway agencies are increasingly 
turning to pavement preservation strategies to cost-
effectively address their pavement needs, elimination 
or deferral of training are often early casualties of 
cost-cutting efforts when revenues decline as quickly 
and dramatically as they have in the past year. 

Recognizing that training of agency and industry 
personnel in preservation treatment design, project 
selection and construction is absolutely critical to 
ensure quality and meet customer performance 
expectations, the National Center for Pavement 
Preservation (NCPP) reached out to several 
preservation contractors and suppliers around 
the country to assess their interest in financially 
supporting a pilot pavement preservation training 
“scholarship” initiative. 

Industry interest and support for the scholarship 
concept has been very positive thus far. Slurry 
Pavers, Florida Highway Products Ergon and Seaco 
are southeast-based contractors and suppliers who 
have made firm commitments to underwriting 
training classes. 

Western-based Intermountain Slurry Seal, Inc., 
also plans to sponsor training and been working 
with the NCCP on a location in that region. A 

NCPP and Industry Partner
to Establish Training ‘Scholarships’
First of several pilot training classes kicked off in July

 In Columbia, S.C., scholarship class is sponsored by Roadway 
Management, Inc., and conducted by past FP2 president Bill Ballou.

 In Greensboro, N.C., Ballou conducts scholarship class, sponsored by 
Slurry Pavers, Inc.

By Steve Varnedoe, NCPP
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About 47 students attended each class, this in Greensboro, N.C., and the other in Columbia, S.C.

number of firms in the mid-west and 
west have shown an interest as well.  

Using a model similar to that 
of public television, corporate 
sponsors can underwrite training 
classes developed and taught by 
the NCPP through a tax-deductible 
contribution to Michigan State 
University (MSU). 

Through this industry 
support, NCPP can offer training 
“scholarships” to state and local 
engineers and technicians where 
a critical training need has been 
identified, but the agency is 
currently not able to fund training 
due to budget constraints. 

Ironically, many states are letting 
sizable preservation projects, which 
have been funded through the  
ARRA legislation recently passed 
by congress, placing them at risk 
if their staff has not been properly 
trained. 

By gaining a better 
understanding of available 
preservation treatments, selecting 
the right projects and instituting 
appropriate quality controls, 
agencies can more confidently 
expand their programs and 

corresponding treatment tool boxes. 
Expanded programs would of 
course benefit preservation industry 
contractors and suppliers. 

The NCPP has been providing 
quality training for state and 
local highway agencies as well 
as the contracting community 
throughout the country in Applied 
Asset Management, Chip Seal best 
practices, and Slurry and Micro-
surfacing best practices for the past 
three years. Continuing education 
credits (CEUs) are awarded by MSU 
for those who complete the courses 
and each of the offered classes 
can be completed within a day, 
minimizing travel related expenses 
to the agency. 

SOUTHEAST TARGETED FOR FIRST 
SCHOLARSHIP CLASSES

The southeast region was 
targeted for the first of several 
planned pilot training classes due 
to its growing use of chip seals and 
micro surfacing as preservation 
treatments.

 A number of state and local 
agencies in the region are either just 
initiating pavement preservation 

programs or expanding the use of 
these treatments, making training 
a critically important element in 
the process  to ensure quality end 
products, constructed by qualified 
contractors. 

Slurry seal and micro surfacing 
classes were held on July 8 in 
Greensboro, N.C. and Columbia, 
S.C., on the following day, and have 
been underwritten by Virginia-
based Slurry Pavers, Inc., and 
Florida-based Florida Highway 
Products respectively.  

Though dates have not yet been 
set, chip seal training is also in the 
works for South Carolina through 
the support of Seaco, Inc. Chip seal 
and micro-surfacing classes are also 
being planned in Alabama as well 
with Ergon, Inc.’s commitment to 
piloting the scholarship concept. 

The willingness of these firms to 
underwrite pavement preservation 
training certainly demonstrates 
their commitment to ensuring that 
the right treatments are placed on 
the right road at the right time. 

The pilot scholarship program 
provides an innovative approach 
to help the NCCP accomplish its 
mission of leading collaborative 
efforts among government, industry 
and academia in the advancement 
of pavement preservation through 
education, research and outreach. 

For more details on this pilot 
program, contact Patte Hahn 
with the NCPP at (517) 432-8220 
or hahnp@egr.msu.edu. Training 
classes can be underwritten 
individually or jointly with other 
contractors and suppliers. Course 
overviews and composition 
can be reviewed online at www.
pavementpreservation.org/training. 
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Fog seals are emulsions consisting of asphalt, 
water and surfactant. Rejuvenator seals are 
emulsions consisting of petroleum rejuvenat-
ing base oils (maltenes, saturates, acidiffi ns). 

Some contain additional asphalt.
Both fog and rejuvenating seals are spray applied 

to an existing asphalt concrete (AC) pavement 
surface. Fog and rejuvenating surface seals have been 
used by agencies over the last several decades.

These spray applied seals are used to seal the 
surface to prevent water and air movement through 
the AC layers, soften (rejuvenate) the upper few 
millimeters of an oxidized AC surface and improve 
the appearance of the driving surface.

An additional benefi t of surface seals is a reduction 
in raveling of the AC surface and a slowing of 
cracking via reduction of the stiffness of the surface 
layer. The ability of the spray applied emulsion 
products to achieve their intended goals depends 
on the application of a suffi cient quantity of product 
with adequate penetration into the pavement surface 
while minimizing friction loss. The goal is to produce 
a contract specifi cation for the placement of fog and 
rejuvenator materials. 

CALTRANS TESTING PROGRAM
The testing program described in this article is 

the follow-up of Caltrans placement in 2007 of fog 
and rejuvenating seal coat applications in southern 
California’s District 9 on Highway 58. The same 
products (Topein C, CQS, Pass QB, Stryafl ex FB, CRF 
and Reclamite) have been or will be used to place 
additional three sets of test sections in northern 
California, near the towns of Boonville, Alturas and 
Bishop.

The Boonville test sections were placed June 8, 
2009; the existing surface was an open graded friction 

Field Evaluations of Spray Applied
Emulsion Products in California

At Boonville, the existing surface was an open graded friction course (OGFC), 
which had frequent low severity transverse and block cracking, moderate 
raveling in the right wheel path and occasional low severity longitudinal cracks 
in the wheel paths.

By Dr. Mary Stroup-Gardiner, P.E.,
and John Fox
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 course (OGFC) that had frequent 
low severity transverse and block 
cracking, moderate raveling in the 
right wheel path and occasional low 
severity longitudinal cracks in the 
wheel paths (Table 1).

Preconstruction testing of the 
seven test sections (six products, one 
control section) consisted of friction 
testing (locked wheel skid trailer, 
Caltrans CT 342, dynamic friction 
tester), texture (CT meter) and 
permeability (outfl ow).

Three cores were obtained from 
each section and will be used to 
determine the mix properties of the 
thin upper layer of the pavement. 
Construction testing consisted of 
monitoring weather conditions 
(humidity, temperature), product 
sampling, product temperature in 
distributor at the time of placement, 
shot rate and infrared thermographic 
images for documentation of product 
and pavement temperature.

Post-construction testing included 
permeability, locked wheel skid and 
dynamic friction testing. Additional Table 1. Construction testing results (Boonville, Calif., June 8, 2009)

Moving Pavement Preservation ForwardMoving Pavement Preservation Forward

• Micro Surfacing• Micro Surfacing
• Crack• Crack
 Treatments Treatments

• Slurry Seal• Slurry Seal
• Fiber Mat• Fiber Mat
• SAMIs• SAMIs

1595 Frank Road • Columbus, OH 432231595 Frank Road • Columbus, OH 43223
614-276-5501614-276-5501

429614_Strawser.indd   1 6/29/09   2:40:10 PM
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sets of cores will be obtained, thin 
top layer samples obtained, then 
tested to determine the depth of 
penetration of rejuvenator products 
and evaluate any change in mix 
stiffness over time. Additional cores 
will be taken at about two months, 
six months, one year and each six 
months thereafter for three years.

BOONVILLE CONSTRUCTION 
TESTING

June 8, 2009 started out as a 
typical coastal cool, overcast morning 
with about 50 percent humidity 
and light steady breeze. Both the 
air temperature and humidity 
were recorded immediately prior 
to product placement (Table 1). The 
air temperature increased and the 
humidity decreased during the day.

The fi rst 100 feet of each 1,000-ft 
test section was used to determine 
the fi nal product shot rate, shown in 
Table 1. A Flir i40 infrared camera 
was used to record the product 
application temperature, immediate 
pavement temperature and the 
untreated pavement temperature at 
the start of each test section.

The CQS product was placed fi rst; 
the pavement temperature was about 
69 deg F. The product temperature in 
the distributor was 90 deg F, which 
dropped upon application to 75 
deg F, and cooled to about 72 deg F 
within 10 seconds (Figure 2). 

By mid-afternoon, when the 
Reclamite was place, the pavement 
temperature was around 109 deg F 
(not shown). The product was 70 deg 
F in the distributor and achieved 
107 deg F almost immediately after 
placement of the product (Figure 3).

At the end of the Reclamite of the 
100-ft test strip, the distributor was 
stopped but the spray bar continued 
to place extra product prior to 
shutting the spray bar off completely. 
This can be seen clearly in Figure 3; 
the quick change in temperature can 
also be seen as the extra liquid runs 
to the side of the road.

Visual observations were used to 
evaluate the approximate time for 
each product to penetrate the OGFC 
surface. In most cases, penetration 

Figure 2. The product temperature in the distributor was 90 deg F, which dropped upon application 
to 75 deg F, and cooled to about 72 deg F within 10 seconds.

Figure 3. By mid-afternoon, when the Reclamite was placed, the pavement temperature was around 
109 deg F (not shown). The product was 70 deg F in the distributor and achieved 107 deg F almost 
immediately after placement of the product.
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of the liquid into the surface and 
the break of the emulsions were 
generally achieved within 15 
minutes of placement. The products 
placed in the cooler morning 
temperatures took slightly longer 
(Table 1).

All sections were opened to 
traffi c within six hours of placement. 
The sections showed a signifi cant 
decrease in the original friction 
numbers from around 50 to around 
30 after product application.

Per supplier’s recommendation, 
both the Reclamite and CRF sections 
were sanded. The Pass QB section 
showed some evidence of tracking 
prior to opening to traffi c. However 
once opened the material sounded 
and felt tacky but did not track off 
the test section. By 5:30 p.m. it had 
completely set.

The warmer afternoon 
temperature coupled with the slow 
moving vehicles across the section 
prior to opening contributed to the 

observed tracking. The CRF tracked 
through the 500-ft gap between test 
sections immediately after opening; 
the same behavior was noted for 
this product on the Kern County 
Highway 58 test sections.

Given the observations on the 
Boonville sections, a decision was 
made to sand half of each of the 
Alturas 1,000-ft test sections and 
leave half unsanded so that the skid 
improvement due to sanding a spray 
seal can be evaluated.

POST CONSTRUCTION TESTING
The material properties of the 

emulsion samples obtained during 
construction (diluted emulsions) will 
be tested to determine the viscosity-
temperature relationships over the 
range of pavement temperatures 
recorded during construction.

Undiluted plant samples will be 
tested for conformance to product 
specifi cations.

The infl uence of the emulsion 
products on oxidized binders will 
be evaluated over time using the 
bending beam rheometer (BBR) to 
determine changes in the stiffness 
and the rate of deformation (m-value) 
for the thin slices of the upper 
pavement layer.

The water-proofi ng ability of 
the products will be evaluated 
by comparing the before and 
after permeability (outfl ow) 
measurements.

The goals of these test sections 
is to use these data, combined with 
skid and texture measurements, 
to improve recommendations for 
project selection, product selection 
and product placement of spray 
applied emulsion products with 
acceptable minimum friction 
characteristics, and to ultimately 
produce a contract specifi cation for 
the placement of fog and rejuvenator 
materials. 

Stroup-Gardiner is technical 
director, California Pavement 
Preservation Center at California State 
University at Chico, and John Fox 
is Caltrans District 9 maintenance 
engineer.
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Transverse variance of asphalt rates (TVAR) is the 

seal coat practice of varying the amount of seal 
coat asphalt across the width of the roadway, in 
order to better address the needs of the existing 

pavement surface.
TVAR allows more asphalt to be put on the road 

without causing fl ushing in the wheel paths, resulting in 
a better seal overall. This practice can be used to improve 
the skid properties of the roadway by reducing wheel 
path fl ushing, while at the same time providing adequate 
asphalt coverage outside of the wheel paths to securely 
hold aggregate.

Optimal roadway performance requires that the wheel 
path need for asphalt rates be the engineer’s primary 
concern. Asphalt rates should be transversely varied 
wherever asphalt demand varies across the width of the 
road.

Compared to the current seal coat practice of averaging 
asphalt needs across the roadway, TVAR will reduce the 
reoccurrence of wheel path fl ushing, as well as improve 
aggregate retention outside of the wheel paths. By meeting 
the specifi c needs of different regions of the existing 
pavement surface, TVAR has the potential to increase the 
longevity of seal coat treatments. 

To transfer this technology, the Texas Pavement 
Preservation Center (TPPC) led a workshop for Texas 
Department of Transportation (TxDOT) districts across 
the state explaining the use and the potential benefi ts of 
transverse variance of asphalt rates.

This workshop provided participants with detailed 
information regarding the use of TVAR, and concluded 
with a fi eld demonstration of the sand patch test, a 
valuable tool for the determination of proper asphalt rates. 
Videos of this workshop and additional instructional 

TVAR Courses Available
 Online from the Texas PPC
By Dr. Yetkin Yildirim, P.E.

For seal coats, transverse variance of 
asphalt rates (TVAR) allows more 
asphalt to be put on road without 
causing flushing in wheel paths.
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materials regarding TVAR are 
available for use online at: www.
utexas.edu/research/tppc/index.html.

This TVAR workshop was 
developed based on the information 
collected by TxDOT Project 0-5833, 
Synthesis Study on Variable Asphalt 
Shot Rates for Seal Coats, led by Paul 
Krugler.

USING TVAR TO ADVANTAGE
The asphalt application rate must 

be designed to meet the needs of 
the wheel path fi rst. TxDOT’s Seal 

Coat Surface and Treatment Manual 
describes a method for selecting a 
rate, which will adequately hold the 
aggregate without later allowing 
asphalt to fl ush to the surface.

It is a common misconception 
that TVAR, in order to eliminate 
the potential of seal coat fl ushing, 
reduces the amount of asphalt 
placed on a roadway. Instead, TVAR 
increases of the total amount of 
asphalt placed on the road. After 
designing an asphalt rate based on 
the needs of the wheel path, this rate 

is increased for the areas outside of 
the wheel path. So if previous practice 
has been to design an application rate 
for the whole roadway based only on 
the needs of the wheel paths, then 
TVAR will allow for more asphalt 
on the roadway than would have 
been possible with a single-rate 
application.

In order to determine if the 
existing roadway condition warrants 
the use of TVAR, a simple pavement 
surface test can be performed. 
The sand patch test, described in 
Tex-436-A, should be used if there 
is any uncertainty regarding the 
appropriate TVAR difference. In this 
test, a fi xed amount of sand is poured 
into a conical pile on the surface of 
the roadway in the wheel path area. 
Then, with light, circular motions, 
the pile is spread into a circle until 
the sand is at the same level as the 
highest aggregates. The diameter 
of the resulting circle should be 
measured four times, and the average 
of these measurements will provide 
an average that will provide an 
indication of the surface texture. 
Next, the test should be performed 
with the same volume of sand on 
the pavement surface outside of the 
wheel path. 

The difference in the resulting 
sand patch diameters will correspond 
to the difference in pavement 
textures, since a fi xed amount of sand 
is used in each case. The more open 
the surface texture is, the smaller 
the sand patch diameter will be. 
On the other hand, heavily fl ushed 
pavements will yield a sand patch 
with a very large diameter, since 
there are fewer voids in the pavement 
texture. The degree of difference 
between the sand patch in the wheel 
path and the sand patch outside of 
the wheel path should provide a 
helpful indication of the appropriate 
asphalt rate variation.  

Dr. Yetkin Yildirim, P.E., is director, 
Texas Pavement Preservation Center, at 
the University of Texas-Austin. Reach 
him at yetkin@mail.utexas.edu or (512) 
232-3084.
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Evaluation of Asphalt Binders
 Used for Emulsions

One of the strategies available for pavement pres-
ervation is cold in-place recycling (CIR), which 
uses asphalt emulsion as a main component. 
Unlike asphalt binders, for which performance-

based specifi cations are readily available, asphalt emulsions 
lack a similar set of testing procedures. This research effort 
explored the existing methods used to characterize asphalt 
emulsions and identifi ed potential test methods for character-
izing asphalt emulsions in terms of their fi eld performance.

The main objectives of this project were to better 
understand the role of asphalt emulsions in recycled asphalt 
pavements and to develop the means to better characterize 
their properties related to their fi eld performance.

Four different asphalt emulsions commonly used in 
Minnesota were evaluated in 
this study: CRS-2P, CSS-1, EE (a 
proprietary engineered emulsion 
by Koch Pavement Solutions) and 
HFMS-2P.

The emulsions were cured 
using two methods: In the fi rst 
method the sample was cured in 
air in a pan at room temperature, 
and in the second method the 
samples were cured in the rolling 

thin-fi lm oven. The air-cured samples were also aged in the 
pressurized aging vessel. These residues were then tested 
with the bending beam rheometer and direct tension tester 
at low temperatures, and with the dynamic shear rheometer 
(DSR) at high and intermediate temperatures.

AASHTO MP1 specifi cations were applied in order to 
characterize the emulsions by PG grade, shown in the table 
below. Following this, AASHTO MP1a specifi cations were 
followed in order to fi nd the critical cracking temperature, 
Tcr, of the emulsions. Master curves were constructed from 
the DSR tests of complex shear modulus vs. frequency. 
Finally, a sample mix design was presented using these 
emulsions and an empirical equation to predict the dynamic 
modulus of the mixture.

By Timothy R. Clyne, Mihai O. Marasteanu and Arindam Basu 

DSR Stiffness Mast er Curve, 
Air Cured Residue

The main objectives of this project were 
to better understand the role of asphalt 
emulsions in recycled asphalt pavements 
and to develop the means to better 
characterize their properties related to their 
fi eld performance.
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probably the presence of small phase 
transitions or thixotropy effects, 
especially in the polymer modifi ed 
samples.

A theoretical CIR mix design 
was presented using viscosity 
values calculated from DSR test 
results and volumetric data gleaned 
from the literature. A comparison 
to a conventional dense-graded 
Superpave mixture showed that the 
Superpave mixture was signifi cantly 
stiffer than the mixtures containing 
asphalt emulsions. 

Clyne is affi liated with the Minnesota 
DOT, Marasteanu with the University 
of Minnesota, and Basu with Applied 
Research Associates, Inc.

Contribute Your Technical 
Paper to Pavement 
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Pavement Preservation Journal.
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practices for pavement 
preservation treatments, 
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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.

Based on this research, the air-
curing method of recovering asphalt 
emulsion residue was found to 
produce more conservative results, 
and it is further recommended as the 
curing method of choice.

MP1 specifi cations provided 
a straightforward approach to 
characterizing the emulsion residues. 
MP1a analysis, however, showed that 
the Tcr, obtained by the intersection 
of thermal stress and strength curves, 
was substantially higher than the 
limiting temperatures obtained in MP1 

specifi cation.
More research is needed to 

determine the reasons for the low DTT 
strength values for these emulsions, 
the main factor responsible for the high 
Tcr results obtained. The CAM model 
was used to generate master curves of 
the dynamic shear modulus and phase 
angle data obtained using the DSR.

With the exception of the data at 
34 deg C for EE air, the data could 
be shifted to form smooth master 
curves. The phase angle master curves 
were less smooth indicating most 

431235_National.indd   1 6/18/09   10:23:29 AM



Fall 2009    pavement preservation journal    37

 Qualitatively Describe Precoat Status
to Track Performance of Chip Seals

This project’s purpose was to compare emulsion 
chip seal binder to hot asphalt cement binder 
based on actual project performance. A com-
parative analysis of the binders was completed 

over a three-year period on 10 rural roads that received 
new chip seals in the Texas Department of Transporta-
tion’s (TxDOT) San Antonio District 2005 chip seal pro-
gram.

The binder-aggregate combinations studied in this 
project were as follows:
•  Hot Mix Asphalt Concrete roads (AC roads): AC20-

5TR asphalt cement binder with TxDOT Grade 3 (5/8 
in/16 mm) aggregate precoated with SS-2; and

•  Emulsion-treated roads (EM roads): CRS-2P asphalt 
emulsion binder with TxDOT Grade 3 aggregate (no 
precoat).

By Douglas D. Gransberg, Ph.D., P.E.
and Musharraf Zaman, Ph.D., P.E.

Change in wheelpath macrotexture over time.

Land Transport New Zealand T/3 sand circles on location in Texas.
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The Land Transport New 
Zealand (TNZ) T/3 “sand circle” 
test was used to measure the change 
in average texture depth over time 
for the two binder types, and these 
measurements were then correlated 
with a qualitative windshield 
survey and TxDOT Pavement 
Management Information System 
(PMIS) ratings.

The results demonstrate the value 
of quantitatively characterizing 
the preseal surface condition as 
a benchmark against which to 
compare new chip seal performance 
on rural roads.

They also show that relying 
on purely qualitative pavement 
ratings can introduce errors into 
the pavement management system. 
The project found that those roads, 
regardless of the binder type used, 
that had poor preseal conditions, 
and low macrotexture showed early 
loss of macrotexture and premature 
flushing after a reseal.  

The TNZP/17 performance 
criterion can be used as a 

benchmark against which to 
measure the one-year texture depth 
performance. All the EM roads and 
three of five AC roads exceeded the 
performance benchmark based on 
wheel path texture depth for both 
five- and six-year design lives.

But if the seven-year criterion 
is used, all EM and only two AC 
roads would pass the test. Back-
calculating design life from the 
same equation, the EM roads’ 
average design life is double that for 
the AC roads.

This trend should be viewed as 
indicative, rather than predictive, 
as a design life is fundamentally 
different than a service life, and 
the TNZP/17 one-year performance 
criterion equation was not 
developed to predict service life.

Also, EM chip seals lost their 
macrotexture over time more 
slowly than AC chip seals. The 
study hypothesized that this may 
be due to the color difference in 
the precoated (AC) and plain (EM) 
aggregate. The lighter colored EM 

surface may have absorbed less heat 
and thus, the continued embedment 
of the aggregate by traffic was less 
as the EM binder was marginally 
harder.

Finally, an economic analysis 
showed the emulsion chip seals 
to be the more cost-effective 
alternative for maintaining 
satisfactory macrotexture over time. 
The study concluded that both 
binder types will perform well if 
placed on substrates that exceed the 
TNZP/17 macrotexture criterion.

The EM roads performed 
marginally better than the AC roads 
in every category of comparison. 
The major conclusion is that 
quantitatively characterizing the 
road’s surface before chip sealing 
can be used to identify those roads 
where a new chip seal is not the 
appropriate treatment, that is, The 
Right Treatment, for the Right Road, 
at the Right Time. 

Gransberg and Zaman are affiliated 
with the University of Oklahoma.
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The Asphalt Emulsion Manufacturers Association 
(AEMA) exists to promote the increase — and 
more effi cient use — of asphalt emulsions.

AEMA is a proactive organization dedicated 
to the advancement of the asphalt emulsion industry, 
constantly focusing on system preservation and the 
construction of the world’s infrastructure.

Since 1973, the association has served as a forum for 
discussion, a clearing house of information and a platform 
of action for the asphalt emulsion industry. Through its 
meetings, seminars, web site and publications, AEMA has 
helped to bring state-of-the-art asphalt emulsion technology 
to all parts of the world. AEMA is an excellent network for 
information exchange in the highway industry.

EMULSION TECH TRANSFER
A cornerstone of AEMA’s technology transfer program 

is the International Technical Committee (ITC). The ITC is 
charged with developing technical activities, programs and 
publications, in response to and in anticipation of market 
and production requirements.

AEMA continues to take steps to increase its visibility 
on federal, state, local and international levels. We have 
conducted joint meetings with the Asphalt Recycling & 
Reclaiming Association (ARRA) and the International 
Slurry Surfacing Association (ISSA). AEMA offi cials have 
come to Washington, D.C. in the past years to meet with 
key Federal Highway Administration offi cials and highway 
association executives. 

Another of AEMA’s efforts to increase the market share 
of asphalt emulsions has been our work through local 
organizations, universities and technology transfer centers, 
so they may conduct seminars to benefi t those involved in 
the design, construction and maintenance of streets, roads 

and highways. AEMA members participate in a wide range 
of local, regional, national and international seminars and 
conferences to promote the industry and improvements in 
technology.

AEMA and its members continue to be involved with 
the Transportation Research Board, the Foundation 
for Pavement Preservation and the National Center for 
Pavement Preservation. Members continue to participate 
at other more regional professional gatherings and serve 
as speakers for programs sponsored by various state 
organizations, county engineers associations and other 
highway-related groups. 

SYMPOSIA AND WORKSHOPS
AEMA is dedicated to technology transfer, as we have 

conducted the International Symposium on Asphalt Emulsion 
Technology (ISAET) on a regular basis for furthering the 
knowledge and technology of asphalt emulsions.

AEMA’s mission to promote the use and application 
of asphalt emulsions through education comes to fruition 
with the Asphalt Emulsion Technologies Workshops. These 
workshops are designed to meet the needs of users and 
producers of asphalt emulsions.

Additional tools are available for educational services. 
These tools include videos on asphalt emulsion and 
their uses and applications, the “Basic Asphalt Emulsion 
Manual,” “Recommended Performance Guidelines” and a 
marketing brochure. 

The Association continues to enhance involvement 
with various governmental agencies and other segments 
of the highway industry. AEMA is an active participant 
with the Federal Highway Administration and the 
Foundation for Pavement Preservation in producing 
the Pavement Preservation Short Course with the National 

AEMA Brings Emulsion Technology
to Both America and the World

By Barry Baughman
Technical Manager, Ultrapave Corp.
President, Asphalt Emulsion 
Manufacturers Association
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Highway Institute, to complement the 
FHWA/FP2/AEMA video Pavement 
Maintenance Project Selection: Right 
Road, Right Treatment, Right Time. 

AEMA and its members are also 
active with the Pavement Preservation 
Expert Task Group and its Emulsion 
Task Force.

The Emulsion Task Force, along 
with the FHWA, has pulled together 
a wide range of people representing 
the asphalt emulsion industry, 
federal and state governments, 
academia and researchers to pursue 
the development of procedures, 
specifications and guidelines for the 
testing and application of asphalt 
emulsions.

One of the goals of the Emulsion 
Task Force is the development 
and implementation of truly 
performance based specifications. 
We are continuing to develop an 
understanding of the “How?” and 
“Why?” asphalt emulsions perform 
for each application and identifying 

criteria to use in the lab to ensure 
performance in the field. We have 
an excellent team of researchers and 
are excited for the understanding of 
asphalt we will obtain from these 
efforts.

AEMA continues to be proactive 
through education to increase the 
understanding of asphalt emulsions.

AEMA will continue to develop 
new programs, strategies and 
funding to not only improve the 
technology side of the industry but 
to promote the increased and more 
efficient use of asphalt emulsions. 
With new programs being planned 
at the committee and regional levels 
and coordinated at the national 
level, AEMA is able to more readily 
respond to the needs of its members 
and the highway industry. 

Baughman is 2009 president, 
Asphalt Emulsion Manufacturers 
Association, and technical manager, 
Ultrapave Corp., Dalton, Ga.
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18100 South Indiana Avenue
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Phone: (708) 877-7160
Fax: (708) 877-5222
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HotInPlace recycling was pioneered by 
Gallagher Asphalt Corporation—one of 
the oldest and largest asphalt producers 
in the state of Illinois. We’ve been building 
roads for over 80 years and recycling them 
for 25.  Our company is now in its third 
generation of family management and has 
paved or resurfaced literally thousands 
and thousands of miles of pavement under 
some of the country’s most challenging 
conditions.  HotinPlace recycling will save 
your agency well over 30% by reducing 
grinding, trucking and material costs – not 
to mention it is incredibly environmentally 
friendly.  Amazed? Call Patrick Faster to 
hear more at (708) 877-7160.
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The benefi ts and technology of pavement preservation 
and sustainability of pavements will be addressed at 
the First International Conference on Pavement Pres-
ervation, April 12-16, 2010, at the Radisson Hotel in 

Newport Beach, Calif.
The conference will address an array of issues relevant to 

the pavement preservation community. Over 90 abstracts have 
been received on topics which include:
•  Benefi ts of pavement preservation (economic and 

environmental);
•   Integration of pavement preservation into pavement 

management;
•  Pavement preservation treatments for fl exible pavements 

(design, materials, constructability and performance);
•  Pavement preservation treatments for rigid pavements 

(design, materials, constructability and performance);
•  Strategy selection;
•  Funding of pavement preservation; and
•  Promoting pavement preservation to the public and our 

elected leaders.
The ICPP will 

bring together 
researchers and 
experts working 
in the fi eld 
of pavement 
preservation to 
exchange ideas 
and discuss 
critical issues 
and concerns, making it a “don’t-miss” event for anyone in the 
pavement preservation fi eld.

The conference is sponsored and co-organized by the 
California Department of Transportation (Caltrans), the Federal 
Highway Administration (FHWA) and the Foundation for 
Pavement Preservation (FP2).

Other agencies participating in the planning of the 
conference include the California Pavement Preservation 
(CP2) Center, the National Center for Pavement 
Preservation (NCPP) and the University of California-
Berkeley. Non-participating sponsors include the 
Transportation Research Board, American Public Works 
Association, National Association of County Engineers 
and the International Road Federation. Sponsors for the 
conference still are being solicited.

The conference venue will be in sunny Southern 
California, close to the John Wayne Airport, in Newport 
Beach, Orange County. Hotel information will be provided 
soon via the event’s web site (right).

Pavement Preservation Benefi ts,
Technology in Spotlight at April International Conference

In 2010 the conference will be held in place of the successful 
annual California Pavement Preservation Conference. The 
conference co-chairs are inviting bids for a location for the 
second international conference to be held in 2014; anyone 
interested in submitting a bid should kindly contact one of the 
conference co-chairs (see below).

The program will consist of peer reviewed papers and 
selected invited presentations. Highlights of the conference are 
to include case studies of preservation from highway agencies 
in the United States, private sector industry and international 
organizations. The presentations are expected to take place on 
April 13-15, 2010, with workshops and/or demonstrations to 
take place on April 12 and 16.

Consulting engineers, pavement producers and contractors, 
DOT and public works offi cials, representatives of federal 
agencies, material suppliers and academia. Registration 
information for the conference and the hotel should be available 
in September 2009 on the conference web site.

Sponsorships are offered to support the networking 
and educational opportunities at the conference. Support 
the conference by being a sponsor and get a great public 
relations benefi t as well. Your company will be recognized 
at the meeting for its generosity. If you have specifi c 
questions, comments or requests regarding registration, 
exhibiting and sponsorship opportunities, please e-mail 
conferences@techtransfer.berkeley.edu. 

Gary Hicks is associated with the California Pavement 
Preservation Center.

By Gary Hicks, P.E.

CONTACT INFORMATION
For more information, visit www.pavementpreservation.org/icpp.
For more information, including exhibiting and sponsorship 
opportunities, and offers of assistance to serve on the technical review 
committee, please contact one of the conference chairs:

Shakir Shatnawi, California Department of Transportation, 
shakir.shatnawi@dot.ca.gov 

Bill O’Leary, Foundation for Pavement Preservation, 
bill.oleary@martinmlp.com

See you there!

Crews execute pavement repair on I-5 in Sacramento.
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Calendar of Events
2009
Oct. 13-15  Rocky Mountain Pavement Preservation Partnership Annual 

Meeting, Salt Lake City
Oct. 19-21  8th National Conference on Asset Management, Portland, Ore.
Oct. 19-21  ARRA Semi-Annual Meeting, Niagara Falls, Ontario
Oct. 27-29  Midwest Pavement Preservation Partnership Annual Meeting, 

Chicago
Nov. 3-5  Northeast Pavement Preservation Partnership Annual Meeting, 

Princeton, N.J.
2010
Jan. 10-14  89th Annual Meeting, Transportation Research Board, 

Washington, D.C.
Feb. 15-18  World of Asphalt, Cincinnati
April 12-16  First International Conference on Pavement Preservation, 

Newport Beach, Calif.
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The PASS® System offers products scientifically formulated 

to rejuvenate and extend pavement life regardless of its lifecycle 

stage. PASS® is a polymerized asphalt surface sealer, and its patented 
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the carbon footprint of their maintenance operation.
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