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By Michael Buckingham
President, FP2 Inc.

PRESIDENT’S MESSAGE

MAP-21:  
Devil is in the Details

Now that the dust has settled after the 
enactment of the Moving Ahead for 
Progress in the 21st Century (MAP-21) 
surface transportation legislation, with 

the concepts of asset management and preservation 
incorporated into the bill, we have a clearer view of 
pavement preservation and MAP-21.

In brief: Our work has just begun, and your input to the 
Federal Highway Administration (FHWA) on preservation 
in MAP-21 will be needed very soon.

An article in this month’s issue elaborates point-by-point 
the provisions included in MAP-21 that relate to pavement 
preservation. Provided by our “inside-the-Beltway” 
representative, Tracy Taylor of Williams & Jensen LLC, 
these points underscore the great progress we have made 
in codifying pavement preservation into federal law. Ms. 
Taylor will provide an analysis of MAP-21 and how the 
pavement preservation elements will be administered in our 
Spring 2012 issue.

GETTING THE METRICS RIGHT
But there is a hitch: We know now that an important 

theme of the new law is accountability for work undertaken 
under the legislation. The operative word here is “metrics” 
in measurement of progress toward established goals. Our 
work now is shifting from getting pavement preservation 
included in federal law, to making sure the “metrics” 
by which progress in preservation will be measured are 
appropriate for the techniques.

At present, the most widely used metric for performance 
is pavement smoothness as measured by the International 
Roughness Index (IRI). While this is appropriate for new 
construction or standard overlays—nearly every survey 
shows ride quality is the No. 1 criterion of the public in 
judging consumer satisfaction—we need an additional 
metric such as a health index or remaining service life for 
preservation treatments, which are designed to prolong 

pavement life for road agencies that are strapped for cash, 
not provide a memorable driving experience.

Soon the Federal Highway Administration will begin 
requesting public comment on performance measures, and 
FP2 plans to provide comments stating our position. We 
hope you will join us in defending pavement preservation 
“inside the Beltway” with your comments. Please contact 
me or your executive director Jim Moulthrop for more 
information on how to submit your comments—or with 
any questions you may have—and thanks in advance for 
your interest.

CHALLENGE OF ADA LAW
In the meantime, the metrics of pavement preservation 

performance measurement isn’t the only challenge facing 
the industry from Washington D.C.

After years of exemption from a requirement of the 
Americans with Disability Act, which requires provision 
of accessibility for disabled persons for pedestrian 
facilities for any work taking place in the right-of-way, new 
proposed rulemaking appears to require any undefined 
alteration to a right-of-way—perhaps a chip seal—also to 
provide accessibility, such as curb cuts and the like.

Needless to say, to do this would greatly inflate the cost 
of pavement preservation projects, with little-to-no public 
gain. FP2 has joined with its allies the American Concrete 
Pavement Association, International Grooving & Grinding 
Association, National Asphalt Pavement Association, and 
National Center for Pavement Preservation to point out 
that preservation treatments don’t “alter” the road, and 
ask that they be explicitly excluded from the definition. A 
finding has yet to be issued.

While the time for public comment on ADA has passed, 
know that FP2 continues to work in Washington D.C. to 
defend pavement preservation and keep it working on 
behalf of state, city, town and county road agencies, and 
their taxpayers.  
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Placement of pavement 
preservation treatments on a 
road close by the Pavement 
Test Track at the National 

Center for Asphalt Technology 
represents a unique research 
opportunity at NCAT.

The Pavement Test Track is a full-
scale accelerated performance test 
facility managed by NCAT at Auburn 
University. The test track work is 
funded and directed by a multi-state 
research cooperative program in 
which construction, trafficking, and 
performance evaluations are carried 
out on 46 different 200-ft. test sections 
around a 1.7-mile oval test track.

TREATMENTS APPLIED OFF-TRACK
But for the new Preservation Group 

(PG) experiment, in which—for the 
first time—pavement preservation 
treatments are being studied at 
NCAT, preservation treatments were 
placed off-track on a half-mile local 
county road that supports traffic 
to an aggregate quarry with a high 
percentage of truck traffic. There, as 
part of the NCAT Pavement Preservation 
Effectiveness Study, Lee Road is serving 
as the host roadway for the off-track 
component of the 2012 PG study.

Relatively good condition pavement 
supports lighter traffic in the inbound 
lane, while generally distressed 
pavement supports heavier traffic 
in the outbound lane. In both lanes, 
performance will be differentiated 
between the wheelpaths because 
widening in the past history of the road 
has produced distinctly lower levels 
of pavement condition in the right 
(widened) wheelpaths.

In late summer 2012, pavement 
preservation treatments were applied 
full lane width in 100-ft. test sections, 
producing 200 wheelpath-feet of 
experimental pavement surface. Each 
section was further differentiated into 
10-ft.-long test cells, producing 20 data 
points per treatment.

Placed were fog seals (with and 
without rejuvenators), crack seals 
(routing/filling, hot air lance, go-
type), chip seals (single, double, 
triple, scrub, FiberMat), cape seals 
(on chip/scrub seals, FiberMat), micro 
surfacing (single, double, capes), 
plant mix overlays (4.75 screening 
mix variations), ultra thin bonded 
wearing course, and lightweight 
aggregates for surface treatments. 
Experiment contractors were Vance 
Brothers, Colas and E.D. Etnyre & Co.

On Lee Road, micro surfacing is placed as part of NCAT PG study

Lee Road Preservation 
Study Unique to NCAT 
Research

Instrumentation will document 
multi-depth pavement temperatures 
in each section, and records from the 
quarry will provide a comprehensive 
load history over the life of the 
experiment. Pavement condition will 
be monitored on a weekly basis in 
order to determine the time and traffic 
needed to reduce pavement condition 
back to the pretreatment level. Because 
a distinct value will be produced 
for each test cell, 20 data points will 
define the shape of the life cycle curve 
for each preservation treatment.

The Preservation Group study 
also will include select test sections 
on the NCAT Pavement Test Track 
that have survived from previous 
research cycles. All track PG sections 
are supported by the same subgrade 
and base, and the total thickness of all 
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bituminous lifts is 7 in. This thickness 
was chosen when these sections 
were originally constructed at the 
beginning of the 2009 research cycle 
because in past studies 7-in. sections 
exhibited significant performance 
differences within the standard 10 
million ESAL traffic cycle as a function 
of the differences in mix designs and 
materials.

JOIN FP2 IN SUPPORTING 
RESEARCH

If you are a stakeholder in the 
pavement preservation community 
please join with FP2 Inc. as we 
underwrite this new research on 
pavement preservation at the National 
Center for Asphalt Technology.

For over a quarter of a century, 
research at NCAT has blazed new 
trails in asphalt science and pavement 
performance. Now, as pavement 
preservation techniques are studied 

at the NCAT Pavement Test Track, 
FP2 and its partners will document 
performance of these techniques in 
this new project, and we want you to 
be part of it.

This research is important because 
it has the potential to scientifically 
quantify the life-extending benefits 
of pavement preservation for flexible 
pavements. It’s designed to evaluate 
the benefits of a comprehensive list 
of pavement preservation treatments, 
and the results of the study should 
provide highly valuable, measurable 
data that are not currently available.

We at FP2 strongly urge you to help 
us underwrite this work. Participation 
in this essential study of this scale is 
a tremendous financial undertaking, 
and FP2 needs your help to make 
industry participation a reality. Your 
pledged contribution to this effort 
is essential and will ensure that you 
and your business have a voice in the 

A fog seal—a light spray application of dilute asphalt emulsion used primarily to seal an existing 
asphalt surface—is applied to Lee Road

Surface treatments on Lee Road were carefully 
applied in circumscribed locations

development and execution of this 
experiment. That’s because FP2 Inc. 
will be a full partner with funding 
state DOTs if our funding goal is met.

With full participation by FP2, 
your industry will be represented in 
all aspects of the testing, including 
conceptual development, application 
and data gathering methods. Industry 
also will be represented in the data 
review process prior to the study’s 
publication.

Your pledge goes farther because it 
also qualifies you for membership in 
FP2 if you are not now a member! You 
will be afforded membership to FP2 
Inc. for a three-year period at the level 
corresponding to one-third of your 
total pledged contribution. You can 
contribute the entire amount at once, 
or in equal installments.

Your support is essential to this 
study’s success. We believe the results 
ultimately will boost your business by 
objectively quantifying the benefits 
of pavement preservation treatments 
in practical findings that will be 
implemented by state DOTs. 

For more information, please contact FP2 
executive director Jim Moulthrop at (512) 
977-1854, jimmoulthrop@gmail.com. And 
please accept our sincere “thanks” for 
considering participation in this important 
undertaking at the NCAT Pavement Test 
Track. All photos by FP2 Inc.

The Pavement Test Track is a full-scale 
accelerated performance test facility 
managed by NCAT at Auburn University.
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With growing municipal roadway networks, 
reduced budgets and higher expectations, 
the need for many agencies to efficiently 
and cost-effectively monitor and maintain 

pavement assets presents a monumental challenge.
The ultimate goal of any agency is to meet the public’s 

expectations by providing an acceptable level of service 
while optimizing existing budgets. For pavement 
preservation, the three key factor for success is determining 
the right treatment, for the right pavement, at the right time.

The City of San Antonio, Tex., recently completed a 
three-year project that included pavement distress and ride 
condition surveys, ground penetrating radar testing, and 
asset inventory of several roadside assets on approximately 
4,000 centerline miles. The ability to collect this data in a 
single collection pass provides a cost-effective option for 
obtaining information to support several departments 
within an agency.

“The pavement evaluation process for San Antonio is 
the most important tool that is utilized to assess, plan, and 
ultimately maintain the city’s infrastructure,” said Richard 
E. Martinez, operations manager, San Antonio Department 
of Public Works.

“Funding limitations mandate a very comprehensive 
evaluation in order to ensure the limited dollars are 
dedicated to the most effective maintenance applications,” 

San Antonio Condition 
Surveys Combine Mix 
of Different Tools
By Robert R. Williams, P.E., Timothy J. Martin, P.E., and Richard E. Martinez

Martinez said. “San Antonio not only invests in 
rehabilitative applications but has allocated a significant 
amount of resources towards pavement preservation. In 
2012 San Antonio began an in-house slurry seal program, 
which will expand in 2013. This will assist the Public Works 
Department in effectively monitoring and managing the 
performance of pavement infrastructure within the City of 
San Antonio.”

TYPES OF SURVEYS
San Antonio benefited from years of development of 

pavement condition surveys. The first condition-type rating 
survey for pavements was the Pavement Serviceability Rating, 
developed at the AASHO Road Test in the late 1950s, which 
took into consideration the slope variance (an early form of 
ride quality assessment), rut depth, cracking, and patching.

Structural condition surveys are used to evaluate 
the structural capacity of roadways. Structural capacity 
evaluations can include determination of pavement layer 
moduli, overall pavement response or remaining life 
analyses. Deflection testing measures the deflection of a 
pavement surface due to a load. The measured load and 
deflections, along with pavement thickness (and traffic, 
if available) information, can be analyzed to evaluate the 
structural condition (layer moduli, remaining life) of the 
pavement structure.

Earlier forms included the Benkelman Beam and Dynaflect 
methods. The Benkelman Beam was time-consuming 
and was not cost-effective for network-level surveys. The 
Dynaflect provided the ability to test hundreds of locations 
per day, but was not capable of applying the loads typically 
used for design.

Today, structural condition evaluation is typically 
synonymous with falling weight deflectometer (FWD) 
testing. Traditional geotechnical testing is often used to 
determine layer material types and thicknesses as well as 
any laboratory testing performed to augment the level of 
accuracy of the analysis of deflection data.

When dealing with large networks, the most cost-
effective way to collect data is at highway speeds.

High speed deflection devices can be used to produce 
continuous deflection profiles as a pre-screening to 

The Falling Weight Deflectometer (FWD) is the most commonly used 
equipment for structural condition surveys; project level surveys are the 
most common
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determine sections of roadway where standard deflection 
testing (FWD) can then be performed on a project or 
research level. This aspect of data collection is important 
when considering pavement preservation strategies as it 
provides the answer to which is the “right pavement.”

While the San Antonio project did not include FWD 
testing, supplemental information that can be used in 
project level FWD analysis in the future was collected in the 
form of ground penetrating radar (GPR) data. The GPR data 
collected can be used to determine pavement thicknesses 
for use in deflection data analysis. The shelf life of GPR is 
accurate until the pavement cross-section is changed by 
rehabilitation or reconstruction activities. In most cases, this 
can equate to several years.

RIDE CONDITION SURVEYS
Ride condition surveys determine the ride quality of 

pavements by measuring the longitudinal profile of the 
roadway.

Ride condition is a measurement of how “rough” or 
“bumpy” a roadway is. While the actual vehicle speed of 
travel and condition of the vehicle each contribute to the 
perceived “bumpiness” of a roadway, measurements using 
profilographs or high-speed profilers provide an objective 
representation of the ride quality of the roadway strictly 
based on the contribution of the pavement itself.

One typical method for reporting the ride quality is 
the International Roughness Index (IRI) as inches per mile 
(or meters per kilometer). California profilographs are 

still used for project quality control, as well as high speed 
profilers. Due to tining on concrete surfaces, the California 
profilograph or other walking profilers (SurPRO, others) 
are being used to accurately measure ride quality for QC 
purposes.

High speed profilers are still the most economical 
for network level surveys. Limitations for uses of high-
speed profilers are often directly related to the speed that 
data collection vehicles can safely and legally travel on 
roadways. The posted speed limit is typically higher than 
the minimum collection speeds for recording accurate 
longitudinal profile information.

Profile data were collected in San Antonio—in 
conjunction with the other data collection systems—to 
provide ride quality information. Profile data were useful 
in helping prioritize roadways assigned specific treatment 
types.

DISTRESS CONDITION SURVEYS
Distress condition surveys provide an assessment of 

visible signs of deterioration. This has been the standard 
form of pavement condition assessment and is used by all 
of the predominant pavement management systems used 
today. Modern pavement management systems (PMS) are 
utilizing ride and structural information to help in the 
decision process for finding candidates for the appropriate 
treatment.

Distress surveys quickly grow into a massive 
undertaking if care is not taken to select an appropriate 

Matrix of applicability of different pavement 
survey methods, including both destructive 
and non-destructive surveys; Automated 
data collection surveys (ARAN) provide 
the fastest and most economical surveys for 
distress and ride condition
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survey methodology. Surveys should 
not require so much information that 
they become a cost and time burden 
to the agency, but they must provide 
information to support the agency’s 
preservation, maintenance, and 
rehabilitation procedures.

It is common practice to convert 
the measured distresses into an index 
rating such as the Pavement Condition 
Index (PCI), which is a widely used 
index that represents the condition of 
a roadway on a scale from 0 (failed) to 
100 (perfect) condition. Other rating 
scales exist that also use a 0 to 100 
scale, a 0 to 5 point scale, and 0 to 10 
point scale.

Different distresses are typically 
indicative of different types of 
failure. To have an effective survey, 
not all distress types are required, or 
necessary, to supplement informed 
pavement preservation decisions. 
Distresses that do not impact an 
agency’s decisions are frequently 
omitted from surveys.

Advances in technology have 
allowed the standard practice for 
surveys to progress from walking 
manual surveys to automated survey 
methods that capture pavement 
images, right-of-way images, GPR, 
geometric data, assets, texture and 
other subsystems, and data streams. 
These allow for the collection of 
more data than the historic walking 
surveys, and provide more coverage 
of the pavement surface.

As with the majority of roadway 
networks, the San Antonio system 
exhibited roadway distress conditions 

across the entire 100 point spectrum of 
the PCI scale.

To ensure the data were 
meaningful and useful to city 
personnel, only distress types and 
severity levels that were triggering 
maintenance decisions were extracted 
from images and sensors. Looking 
at the individual types, quantity and 
severity of distresses enabled the city 
staff to match candidates for specific 
pavement preservation treatments.

This also allowed for more efficient 
and cost-effective implementation of 
the pavement management system, 
and for much easier maintenance of 
the system by city personnel, who 
will only be required to collect the 
smaller subset of distresses that 
impact maintenance decisions. Which 
distresses to include or exclude, and 
the potential consequences, should be 
carefully considered before beginning 
any survey.

NETWORK LEVEL SURVEYS
Test frequency, required number of 

tests, and types of test are the primary 
variations from project- to network-
level testing. Project-level tests may 
also include special types of structural 
testing which are variations of the 
typical test configuration.

Network-level structural condition 
surveys, while very useful and 

Multi-platform vehicles provide safe, fast, 
and economical solutions for distress and ride 
condition surveys, as well as asset inventory 
surveys

Pavement Management SystemPAVERTM

Created by the Army Corp of Engineers, PAVERTM software program uses 
inspection data and the PCI index for consistently describing a pavement’s 
condition and predicting maintenance and repair needs many years into the future.

Government and private users benefi t from training and support provided by 
Colorado State University including one year free 

technical support. The next CSU training 
session will be in December 2012 in 
Chandler, Ariz.

www.paver.colostate.edu
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important to pavement managers and 
planners, can be very costly using 
the current technologies. For this 
reason, many municipal agencies do 
not perform network-level structural 
testing.

If network-level structural 
condition surveys are performed, 
they typically are conducted at the 
state (DOT) level. At the network 
level, structural condition surveys 
can be used to assist in the selection 
of projects, and, to a degree, used 
for project level information to 
supplement other types of survey 
information such as distress, ride, 
additional structural condition 
survey, or traditional geotechnical 
investigation information.

Network-level structural condition 
surveys are often used to determine 
which sites are candidates for 
pavement preservation treatments 
and which sites require structural 
overlay, partial reconstruction or 
total reconstruction. This is all part of 
finding the right section for pavement 
preservation. Roadways that exhibit 
structural deficiencies are typically not 
candidates for pavement preservation.

The determination of whether to 
utilize structural condition surveys 
typically includes considerations such 
as cost/benefit analysis, size of project, 
existing information, and effectiveness 
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of historic pavement preservation or 
other rehabilitation practices.

To perform optimally, pavement 
preservation treatments often are 
applied before the pavement exhibits 
visual signs of distress. This is the 
main reason structural testing is 
conducted. While FWD testing is 
the current standard for structural 
testing, the advances in technology—
including the development of traffic 
speed deflectometers—should make 
network-level structural testing more 
affordable and cost-effective.

High-speed profilers are the 
industry standard for determining 
the ride quality of roadway 
networks. Almost every automated 
distress vehicle includes the 
capability to collect ride quality. 
This includes the transverse profile 
(rutting) measurements. These 
devices are used for almost all 
network-level surveys that require 
ride quality. This is the most 
economical data that can be collected 
for a roadway network.

The initial distress surveys were all 
visual inspections. Walking surveys 
typically provide the most accurate 
information, but also requires more 
time to cover the same surface area 
that surveys conducted by vehicles. 
Because of the slower rate of walking, 
sample sections were offered up to 
reduce the amount of inspection 
required to provide a “representative” 
condition.

Windshield surveys were 
conducted to capture more 
information over entire sections, 
always at the cost of accuracy. With 
advances in technology, and the need 
for more accurate information on 
complete networks, automated data 
collection systems were developed. 
Currently, the automated process 
is the most economical means of 
collecting accurate information 
over the entire lane of collection for 
roadway networks.

Individually, each of these data 
elements has a particular cost, 
depending on the frequency of testing, 

Condition maps provide a quick overview of road network conditions, and are powerful planning 
tools for programming pavement preservation, maintenance and rehabilitation projects

accuracy, and number of miles being 
collected. However, combined into one 
data collection platform, a complete 
set of pavement condition data can 
be obtained for a fraction of the cost 
that each separate survey would cost 
when combined. This becomes even 
more economical when regulations 
have already been passed for asset 
management systems, which include 
all assets in the right-of-way (guard 
rails, signs, paint striping, etc.), which 
can be collected with cameras on the 
same data collection platform as the 
other surveys. This is also true of 
reflectivity, GPR and surface texture, 
and the list continues to grow with 
advances in data collection technology 
and the ability to interpret and analyze 
the data.

MORE THAN JUST PAVEMENTS
The San Antonio project was not 

limited to ride and distress condition 
alone. Several roadside and in-road 
assets were also inventoried as part of 
this project.

Approximately 250,000 assets were 
inventoried, including approximately 
4,500 miles of sidewalks, and inventory 
and inspection of over 57,000 curb 
ramps for ADA compliance. These data 
were collected at the same time as the 
ride and distress condition surveys, 
and then inventoried from the right-
of-way images. The option to extract 
additional asset types at any time from 
the initial set of data collection images 
exists.

To get the best performance from 
pavement preservation treatments, 
to cite the mantra of the pavement 
preservation community, it’s still 
very important to identify the right 
treatment, for the right pavement, 
at the right time. Use of automated 
systems for data collection at driving 
speeds provides a low-cost approach to 
obtaining the information required to 
make those assessments at the network 
level. 

Williams is senior project manager, and 
Martin assistant branch manager, Fugro 
Consultants, Inc., Austin; and Martinez is 
operations manager, City of San Antonio 
Department of Public Works.
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Recent advancements in automated pavement 
condition surveys have made it easy for pavement 
engineers to collect pavement distress at highway 
speeds, and efficiently record pavement surface 

conditions such as rutting, cracking and faulting.
One area that has not been given adequate attention by 

some public agencies is pavement friction management.
According to the Federal Highway Administration’s 

Technical Advisory T5040.38 (Google “TA T5040.38”) dated 
June 17, 2010, the main purpose of pavement friction 
management program is to “minimize friction-related 
vehicle crashes by ensuring that new pavement surfaces are 
designed, constructed, and maintained to provide adequate 
and durable friction properties, identifying and correcting 
sections of roadways that have elevated friction-related 
crash rates, and prioritizing use of resources to reduce 
friction-related vehicle crashes in a cost-effective manner.”

Friction relates to skid resistance, and has a significant 
relationship with accidents, especially during wet weather 
conditions.

Friction is one of the major factors that affect the number 
of collisions in a certain segment of highway. Research 
conducted by the National Transportation Safety Board and 
FHWA indicated that about 70 percent of wet pavement 
crashes could be prevented or minimized by improved 
pavement friction. Fig. 1 illustrates the relationship between 
wet crashes and surface friction as measured at 50 miles 
per hour (Schulze et al., 1976). Table 1 shows a strong 
relationship between friction and crash rate (Wallman and 
Astrom, 2001).

FRICTION TEST METHODS
Common full-scale friction tests include the locked wheel, 

the side force, the fixed slip, and the variable slip methods.
The locked wheel test method simulates emergency 

braking without anti-lock brakes, the side force test method 
assesses the ability to maintain control on curves, and the 
fixed slip and variable slip test methods simulate braking 
with anti-lock brakes. Friction measurements obtained from 
these methods do not necessarily correlate with each other.

TA T5040.38 states that pavement friction management 
includes engineering practices to provide surfaces with 

When Managing 
Pavements, Manage 
Friction As Well

adequate and durable friction properties, plus data 
collection and analysis to ensure the effectiveness of the 
engineering practices.

The data collection and analysis component of an 
effective friction management program utilizes pavement 
friction and friction-related data, crash data, and traffic data 
to:
•	Evaluate	pavement	design,	construction,	and	maintenance	

practices to ensure pavement surfaces with good friction 
characteristics are provided

•	 Identify	and	investigate	locations	with	elevated	wet-
weather crash rates relative to comparable locations for 
the purposes of minimizing locations with elevated 
friction-related crash rates, and 

•	Provide	data	for	use	in	prioritizing	projects	to	improve	
highway safety

SKID VALUE THRESHOLDS
Surface friction measurements allow public agencies 

identify locations with low skid resistance values that fall 
below the threshold levels. Projects are then prioritized, and 

By Shakir Shatnawi, Ph.D., P.E.

Figure 1: Relationship between wet crashes and pavement surface friction 
(Schulze et al., 1976)
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investigation and for intervention. 
It states that agencies should utilize 
a risk-based approach to determine 
the frequency and extent of friction 
testing on the highway network.

The facilities with the highest 
traffic volumes, the highest likelihood 
of changes in friction over time, and 
the highest friction demand (the level 
of friction needed to safely perform 
braking, steering and acceleration 
maneuvers) justify the most frequent 
monitoring of friction.

There is a need to develop an 
enhanced automated data collection 
and analysis systems for network 
level assessment. Friction pavement 
management is a moral responsibility 
toward the motoring public.

Agencies need to establish 
pavement friction management 
programs and address locations with 
safety deficiencies. Agencies should 
include pavement friction criteria part 
of the project prioritization process, 
and establish a strategy selection 
process based on friction demand.

appropriate strategies are selected, 
based on their friction related needs.

NCHRP Report 108: Guide for 
Pavement Friction (Google “NCHRP 
Report 108”), dated February 
2009, discusses the need to assign 
investigatory and intervention 
threshold values in assessing 
pavement friction for management 
and design purposes. These values are 
established based on the particular 
needs of a specific pavement and 
may take into account the costs and 
benefits of providing the desired 
friction levels on the network.

Pavement sections with friction 
values below the investigatory 
level would undergo a detailed site 
investigation for friction-related 
crash potential to determine the 
appropriate remedial action. Pavement 
sections with friction values below 
the intervention level would require 
immediate remedial action which 
may consist of selecting a pavement 
preservation strategy such as diamond 
grinding, a thin overlay, or erecting 
warning signs.

An example agency that has 
successfully implemented a friction 
management program is New York 
State DOT, where locations with low 
skid resistance are identified, and 
thin maintenance overlays are used to 
address the friction deficiencies.

Projects are selected based on 
a two-year wet accident rate. A 
candidate project is selected if the rate 
is 50 percent higher than the average 
wet crash rate for roads in the same 
county. This program has resulted in 
significant reductions in accident rates.

RECOMMENDATIONS  
FOR AGENCIES

TA T5040.38 recommends to 
public agencies the establishment 
of threshold friction levels for 

Pavement Preservation Specialistppp
Micro-Surfacing, Crack & Joint Sealing, Slurry Seal, and Cape Seals

With Offi ces in Illinois and Missouri

800-747-3686

596861_Illinois.indd   1 22/08/12   8:52 PM

It’s recommended that highway 
agencies conduct annual or bi-annual 
survey of friction assessment for 
pavement sections on their network. 
Lower risk locations may require less 
frequent friction monitoring. 
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Table 1: Friction relationship with crash rate (Wallman and Astrom, 2001)
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The National Pavement Preservation Conference—
held Aug. 27-30 in Nashville—gave new 
momentum to the pavement preservation 
movement, while it informed pavement 

managers of the options that are available to them.
There, attendance exceeded expectations, exhibit 

space sold out, and an exciting field demonstration 
of multiple pavement preservation treatments raised 
awareness of the potential for expansion of preservation 
activities into every part of North America and in 
foreign countries.

National Conference 
Gives New Momentum 
to Preservation Movement
By Tom Kuennen

At the National Pavement Preservation Conference, 48 
exhibitors and over 500 delegates from across the continent 
and around the world came together for this year’s No. 1 
event in the growing field of pavement preservation.

“For two years, your leadership at FP2 Inc. has been 
engaged with the staff of the National Center for Pavement 
Preservation to plan and develop this most important 
event in 2012 in pavement preservation,” said FP2 president 
Mike Buckingham. “As it unfolded we all became aware 
that something special was happening, and the conference 
invigorated the movement and all who participated.”

On Tuesday, Aug. 28, over 500 NPPC delegates gather for ribbon-cutting to outdoor pavement 
preservation treatment demonstration on the grounds of the Old State Prison in Nashville
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SORENSON AWARD LUNCHEON
A special highlight was an awards luncheon, where 

Bexar County, Tex., and the Tennessee Department 
of Transportation were honored for their pavement 
preservation programs with FP2 Inc.’s James B. Sorenson 
Award for Excellence in Pavement Preservation.

The Bexar County Public Works Department was 
honored with the Sorenson Award for 2012, and 
Tennessee DOT for 2011.

Also recognized at the awards ceremony for his 
leadership and long service to the pavement preservation 
community was FP2 executive director James Moulthrop, 
as he was inducted into the FP2 Pavement Preservation Hall 
of Fame.

Receiving the award for Bexar County was Tony 
Vasquez, public works operations manager, for his work 
instituting asset management of county roads beginning 
in 2004, and subsequent pro-active pavement preservation 
practices to economically prolong the life of county roads.

Bexar County applies a fundamental tenet of 
pavement preservation, that is, for the lowest-cost, long-
term performance, treat roads before they show distress. 
Bexar (pronounced “bear”) County includes urban as 
well as rural pavements, as the City of San Antonio is 
located there.

Accepting the award for the state of Tennessee 
was Tennessee DOT Commissioner John Schroer. 
The DOT was honored for its outstanding advocacy 
for, and implementation of, its statewide pavement 
preservation program. In only four years—between 2007 
and 2011—Tennessee DOT transitioned from an almost 
exclusively hot mix asphalt resurfacing program to one 
that incorporates pavement preservation principles. The 
result has been a significant improvement in pavement 
condition.

The department provided detailed pavement 
management systems data to prove the case for future 
network condition, and worked with the local hot mix 
industry to develop new specifications for thin hot mix 
overlays to gain its buy-in to the program. These thin hot-
mix overlays now have become another routine pavement 
preservation treatment used in Tennessee.

Intended to recognize agency pavement preservation, 
the Sorenson award is usually, but not always, presented 
to city and county agencies. 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  
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(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.

PARTNERSHIPS PRECEDE CONFERENCE
To begin the event, regional issues were addressed as 

major pavement preservation partnerships uniting state 
and provincial road agencies held concurrent meetings. 
These included the Midwestern, Northeast, Rocky Mountain 
West, and Southeast Pavement Preservation Partnerships.

Plenary sessions set the stage for the conference to 
come. Then, seven topical “tracks” relevant to pavement 
preservation, asset management and pavement 
management featured 24 sessions spread over four days, 
to give delegates maximum flexibility to attend themes of 
greatest interest.

The sessions were managed by a conference Technical 
Committee, which included 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 the Federal Highway Administration, 
NCPP, American Concrete Pavement Association, 
Applied Pavement Technology and the four preservation 
partnerships. NPPC presentations now are available on 
the conference web site, http://nationalpavement2012.org/
presentation-multimedia/. Video of the presentations will 
be posted there later this year.

FIELD DEMONSTRATIONS
A busy field demonstration held on the grounds of the 

Old Tennessee State Prison outside Nashville featured 
asphalt and concrete pavement preservation techniques 
such as chip seals, micro surfacing, scrub seals, surface 
re-texturizing, pavement rejuvenation, dowel bar load 
transfer retrofits, diamond grinding, and other innovative 
treatments.

Registrants were treated to a unique opportunity to 
see many different pavement preservation applications 
placed side-by-side in a traffic-free, secure location. Buses 
transported attendees between the conference hotel and 
the demonstration site. Demos took place in the morning, 
followed by a Tennessee-style catered barbeque; then an 
afternoon plenary session discussed each of the treatments 
and what was executed.

SOLD-OUT EXHIBITION
A sold-out display of exhibitors complemented the 

conference and demonstration. See the special section on 
these pages for a listing of these exhibitors, a paragraph 
describing their products in their own words, and a website 
or phone number for more information. 

FP2 president Mike Buckingham presents Bexar County public works 
operations manager Tony Vasquez with 2012 James B. Sorenson Award 
for Excellence in Pavement Preservation

Accepting the 2011 James B. Sorenson Award for Excellence in Pavement 
Preservation on behalf of the Tennessee DOT from past FP2 president 
Baxter Burns II (right) is DOT commissioner John Schroer

FP2 executive director James Moulthrop is flanked by FP2 director Peter 
Grass, P.E., president of The Asphalt Institute, and FP2 president Mike 
Buckingham, as he is inducted into the FP2 Pavement Preservation Hall 
of Fame



Winter 2012    

 

pavement preservation journal    25

AgileAssets. AgileAssets delivers the premier Asset 
Management Solution to help public agencies more effectively 
and effi ciently invest money in infrastructure assets. With our 
comprehensive software suite, agencies worldwide gain the tools 
they need to maximize asset condition, maintenance dollars and 
long-term lifecycle. With more than 28 years of transportation, 
research and education expertise, AgileAssets is a recognized 
leader in helping overcome ever-present budget constraints to 
make you more effective and your agency more successful. 
www.agileassets.com

All States Asphalt, Inc. was founded in 1957 in Sunderland, 
Mass. From 1957 until 1978, ASA was a local business specializing 
in the application and transportation of liquid asphalt products. 
Now a diversifi ed provider of construction services, asphalt and 
aggregates, ASA’s operations have expanded from the application 
and transportation business into the production of asphalt 
emulsions and the operation of asphalt distribution terminals. 
www.allstatesasphalt.com

Asphalt Emulsion Manufacturers Association. 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. 
A founding member of FP2, AEMA promotes the increased and 
more effi cient use of asphalt emulsions. Since 1973, AEMA has 
served as a forum for discussion, a clearinghouse of information, 
and a platform of action for the asphalt emulsion industry. 
www.aema.org

Asphalt Recycling & Reclaiming Association. ARRA’s 
activities promoting the recycling of asphalt pavement have 
many accomplishments of note, including the annual FHWA/
ARRA In-Place Recycling Workshop, the publication of the Basic 
Asphalt Recycling Manual, the FHWA’s adoption of an offi cial 
policy on recycling, the National Highway Institute’s asphalt 
recycling and reclaiming training course, special features in the 
trade press, and industry workshops and meetings. A founding 
member of FP2, ARRA is leveraging its knowledge and putting 
its tools to work to promote asphalt recycling throughout the 
highway community. www.arra.org

Asphalt Systems, Inc. For more than 40 years, ASI 
has specialized in one business: preserving pavement. It 
researches, develops, and manufactures top-of-the-line asphalt 
preservation products. Its most unique and environmentally 
safe formulation to date, GSB-88, combines Gilsonite, a pure and 
natural asphalt ore, with specially selected plasticizers and oils 
that penetrate and rejuvenate asphalt pavements. 
www.asphaltsystemsinc.com

Ballou Pavement Solutions, Inc. Ballou Pavement 
Solutions, Inc., a Colas Solutions provider, has been serving 
the mid-continent states since 1961. Now an integral part of 
the Colas family of companies, Ballou is as committed as 
ever to providing innovative, solution based answers to its 
customers’ most demanding pavement preservation needs. 
www.ballousolutions.com

BASF Corp. Butonal anionic styrene butadiene (SBR) latex 
polymers have been improving the strength and durability 
of structural and ultra-thin-lift hot mix asphalt pavements. 
Butonal SBR latex polymer dispersions increase the durability 
of asphalt roads at high, intermediate and low temperatures. 
Butonal cationic styrene butadiene polymers are specifi cally 
designed to provide high performance in preservation surface 
treatments including chip seals, micro surfacing and slurry 
seals. www2.basf.us/AcrylicsDispersions/asphalt/index.htm

Bergkamp, Inc. has been manufacturing pavement 
maintenance equipment since 1980. It offers a full line of 
truck-mounted, trailer-mounted and continuous slurry seal 
and micro surfacing pavers and equipment, as well as pothole 
patching equipment. Its new InPave system is an option on its 
proven Flameless Pothole Patcher to help government agencies 
and contractors better monitor and manage pothole patching 
performance. www.bergkampinc.com

Blacklidge Emulsions, Inc. Among its other products, 
UltraFuse Bond Coat from Blacklidge Emulsions, Inc. eliminates 
the need for a “spray paver” in bonded thin overlays. It’s 
applied with conventional distributors, and within seconds the 
tack coat stabilizes and becomes non-tracking. But when paved 
over with a conventional paver after placement, heat from 
the fresh hot mix or warm mix asphalt (HMA or WMA) layer 
liquefi es the polymer-modifi ed tack coat to form an exceptional 
bond as is achieved with hot-applied spray paving. 
www.blacklidgeemulsions.com

Blastrac. In the early 80’s Blastrac was the inventor of the 
fi rst mobile shot blast cleaning machine. Since then, Blastrac 
has developed machines specially designed for highway and 
airport application, including shot blasting machines for 
retexturing, line and rubber removal; scarifying machines for 
line removal and profi ling surfaces; and grinding machines for 
retexturing and profi ling surfaces. www.blastrac-h-a.com

Colas Solutions. Colas Solutions and the family of 
Colas companies, such as Western Pavement Solutions, are 
dedicated to developing and providing innovative solutions for 
building, maintaining, and preserving today’s transportation 
infrastructure and the environment in which we live. Colas 
Solutions provides an innovative line of products for road 
distresses. www.colassolutions.com

At ribbon-cutting for outdoor demonstration are John A. Barton, deputy 
executive director/chief engineer, Texas DOT; Paul Degges, chief engineer, 
Tennessee DOT; FP2 president and Colas Inc. director of pavement 
preservation Mike Buckingham; FP2 past president and Ergon Asphalt & 
Emulsions president Baxter Burns II; and National Center for Pavement 
Preservation director Larry Galehouse



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

Convergent Concrete Technologies. Convergent 
Concrete Technologies markets a variety of concrete 
protective products, including Transil Protect concrete wear 
resistant surface hardener, Transil Plus concrete wear resistant 
surface hardener with anti-scale protection (chloride deicing 
protection formula), and Transil safety and line marking 
paint. www.convergentconcrete.com

Corrective Asphalt Materials. CAM serves Alabama, 
Arkansas, Illinois, Iowa, Mississippi, Missouri and Wisconsin 
with a suite of pavement preservation products and services. 
It’s a full-service leader in pavement preservation and asphalt 
maintenance, furnishing and applying pavement rejuvenators, 
pavement restoration, crack-fi lling and dust control products 
to our customers for over two decades. CAM is dedicated 
to preserving and extending the life cycle of your asphalt 
pavements, no matter the size, including highways, parking 
lots, airfi eld pavements and more. www.cammidwest.com

Crafco, Inc. Since 1976 Crafco, Inc. has supplied the 
pavement preservation industry with quality products 
including crack sealant, joint sealant, patching product, and 
geocomposite materials, and related application equipment. 
For all your pavement preservation needs, Crafco, Inc. is the 
source, with facilities strategically located around the United 
States and distributed worldwide. www.crafco.com

CTS Cement Manufacturing Corp. CTS is the largest 
manufacturer of specialty fast setting hydraulic cement and 
shrinkage compensating cement (Type-K). Achieve superior 
performance with both concrete repairs and new construction 
by choosing from the full line of Rapid Set professional-grade 
cement products. Choose CTS shrinkage-compensating 
cement products to construct industrial size fl oors and other 
concrete structures with no curling, no cracking, and no 
control joints. www.ctscement.com

Deighton Associates Inc. Deighton Solutions provides 
an open, customizable enterprise architecture that serves as 
a foundation for asset management systems. All Deighton 
Solutions are built around a robust and established core 
platform that permit users to seamlessly leverage and 
integrate with existing IT infrastructures. dTIMS (Deighton 
Total Infrastructure Asset Management System) provides a 
means to manage the entire lifecycle of infrastructure assets. 
www.deighton.com

Dustrol, Inc. Founded in 1973, Dustrol is an independent 
provider of asphalt recycling and related highway services 
for most of the western United States. By 1980, Dustrol served 
Texas, Oklahoma and Missouri, and in the early 1990s opened 
a facility in Colorado Springs and developed footprints in 
New Mexico and Nebraska. Recently, the company has been 
building its presence in additional markets with strong 
revenue and profi t potential including Missouri, Iowa, 
Arizona and Utah. www.dustrol.com

Ergon Asphalt & Emulsions, Inc. As highway 
construction and maintenance projects increase worldwide, 
Ergon Asphalt & Emulsions is uniquely positioned to 
respond to market demand. Ergon Asphalt & Emulsions 
Inc., is an asphalt and emulsion producer and marketer, 

including preservation products such as emulsions for seals, 
base stabilization, micro surfacings and rejuvenators, and 
liquid asphalt binders, including PG graded products. 
www.ergonasphalt.com

FP2  Inc. is a non-profi t trade association supported by 
the pavement preservation industry, contractors, material 
suppliers and equipment manufacturers. It promotes pavement 
preservation and works closely with FHWA, the National 
Center for Pavement Preservation (NCPP), and regional 
pavement preservation partnerships and state-based pavement 
preservation centers. www.FP2.org

Fugro Roadware Inc. Fugro Roadware provides the critical 
services needed for gathering, analyzing and reporting accurate, 
concise information to measure the attributes, conditions 
and safety of network roads. Fugro Roadware’s Automatic Road 
Analyzer (ARAN) is the most advanced platform available for 
pavement data collection and road asset data collection. 
www.fugroroadware.com

Holbrook Asphalt. Founded in 1999, Holbrook Asphalt is 
recognized for driving advancements in pavement preservation. 
Most notable is its introduction of HA5, a high density mineral 
bond surface treatment that extends asphalt serviceability, 
preserving the native asphalt binder before oxidative damage 
takes place, recognized as the most cost-effective strategy for 
managing asphalt pavement. www.holbrookasphalt.com

International Cybernetics Corp. Since 1975, ICC has 
been manufacturing non-destructive test equipment for the 
governmental and consultancy industry. ICC supplies its 
customers with high quality hardware and software to meet 
their data collection needs. ICC produces accurate, dependable 
data collection equipment for a reasonable price. ICC plans to 
grow by developing new equipment as technology changes. 
www.intlcybernetics.com

International Grooving & Grinding Association. IGGA 
is a non-profi t trade association committed to the development 
of the diamond grinding and grooving process for surfaces 
constructed with portland cement concrete and asphalt. In 1995, 
IGGA joined in affi liation with the American Concrete Pavement 
Association (ACPA) to represent its newly formed Concrete 

All sessions were videotaped and video will be available for download soon 
from the web site of NCPP
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Crack sealing techniques were on display at NPPC demo 

Pavement Restoration Division. The IGGA/ACPA CPR Division 
now serves as the technical resource and industry representative 
in the marketing of optimized pavement surfaces, concrete 
pavement restoration and pavement preservation around the 
world. www.igga.net

International Pavement Management Association.
The mission of IPMA is to make expert pavement management, 
in-place asphalt recycling and pavement preservation knowledge 
and accreditation available to everyone in this world. It does 
this through online video training, coaching call sessions and 
instructor-led fi eld training sessions. Participants receive 50 hours 
of comprehensive, online learning in the form on time-released, 
downloadable, high-defi nition video. www.ipma.co

International Slurry Surfacing Association. ISSA is 
composed of contractors, equipment manufacturers, public 
offi cials, research personnel, consulting engineers and other 
industry professionals, working together to promote the concept 
of pavement preservation. ISSA promotes the highest standards of 
ethics and quality while providing its members with information, 
technical assistance and ongoing opportunities for networking 
and professional development. It promotes slurry and micro 
surfacing, chip sealing and crack treatment. www.slurry.org

Keystone Engineering and Manufacturing. Keystone 
Engineering was founded in 1980 after successfully designing 
the fi rst quick-change cutter drum system for the asphalt milling 
industry. Since its inception Keystone Engineering has been the 
leader in the construction industry for outstanding innovation in 
drum design and has a long standing reputation in excellent quality 
and customer service. www.keystonecutter.com

Kraton Performance Polymers. Kraton D0243, a new 
SBS product from Kraton Performance Polymers Inc., is an 
asphalt modifi er which makes a highly modifi ed asphalt (HiMA) 
pavement. This HiMA polymer modifi er allows dosing at levels 
more than twice as much as conventional polymer modifi ers, 
which are generally limited to 3 percent. The result is a stronger, 
more durable asphalt lift, often with thinner sections than 
conventional polymer modifi ed asphalt. 
www.kraton.com/products/hima.php

Metropolitan Transportation 
Commission. Since 2005, the MTC has 
been a leader in providing pavement 
management software, StreetSaver Online, 
that is available anytime and anywhere 
through an Internet browser. Based on 
pavement preservation principles, it’s 
designed to help local cities and counties 
better maintain their pavements, predict 
the future condition of their pavements 
at different levels of funding, and 
demonstrate the impacts of underfunded 
road programs. 
www.streetsaveronline.com

Midland Asphalt Materials, 
Inc. Midland is a leading company in 
road resurfacing technology, as well as 
pavement preservation. With an extensive 

range of products and services, Midland can meet your 
surface maintenance requirements for rural and urban roads, 
airport runways and any other areas in need of asphalt surface 
treatment. www.midlandasphalt.com

Miller Group. The Miller Group has served the U.S. 
Southeast and Canada for over two decades with innovative 
solutions for pavement rehabilitation, including cold planing 
(road profi ling, widening, curb reveal, crown and slope 
correction, and ground in-place rumble strips), and full depth 
reclamation and stabilization, for increased load capacity, 
corrected drainage, and faster reconstruction. www.millergroup.ca

MWV Asphalt Innovations. MWV Asphalt Innovations’ 
complete line of asphalt emulsifi ers and additives provides 
superior performance with a wide variety of aggregates 
and asphalt cements. Its ability to respond to customers 
with innovative solutions has enabled MWV to become the 
world’s leading producer of asphalt emulsifi ers. Because of the 
complexity of these systems, MWV provides technical assistance 
in the use of our asphalt emulsifi ers and additives. 
www.meadwestvaco.com/SpecialtyChemicals/AsphaltAdditives/index.htm

National Asphalt Pavement Association represents the 
interests of the asphalt producer/contractor on the national level 
with Congress, government agencies, and other national trade 
and business organizations. NAPA supports an active research 
program designed to improve the quality of asphalt pavements. 
The association provides technical, educational, and marketing 
materials and information to its members; supplies product 
information to users and specifi ers of paving materials; and 
conducts training courses. www.asphaltpavement.org

Pathway Services Inc. From Tulsa, Okla., Pathway 
Services Inc. has been developing full-service PathRunner data 
collection vehicles and providing data collection services to 
transportation agencies for nearly two decades. More than two 
million centerline miles have been collected in the United States 
alone using Pathway Services Inc. equipment, and close to half 
of U.S. state transportation agencies certify Pathway as their 
contractor of record for services and equipment of this type. 
www.pathwayservices.com
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Pavement Preservation & Recycling Alliance. After 
more than a decade of working together, the boards of the 
Asphalt Emulsion Manufacturers Association, the Asphalt 
Recycling & Reclaiming Association, and the International 
Slurry Surfacing Association have launched the Pavement 
Preservation & Recycling Alliance (PPRA), which cooperatively 
represents and promotes the technologies, processes, and 
applications represented and promoted individually by AEMA, 
ARRA and ISSA, using economies of scale to save money in 
getting the word out. www.ppralliance.org

Pavement Technology Inc. Pavement Technology 
represents a new and innovative addition to conventional 
and Superpave hot-mix design protocols. PTI manufactures a 
broad line of laboratory sampling and testing equipment for 
the hot-mix asphalt and aggregate industry. This equipment 
includes analyzers, compactors, mixers, laboratories, gradation 
units and sampling devices. www.pavementtechnology.com

Phoscrete Corp. Phoscrete concretes chemically bond 
both to themselves and to existing substrates. During the 
exothermic reaction between the dry aggregate (technical 
grade magnesium-alumina) and the mono aluminum liquid 
phosphate (MALP liquid activator), ionic-bonding occurs to 
form alkali earth metal-oxide phosphates. A family of value-
added concrete products based on this technology is available. 
www.phoscrete.com

PolyCon USA LLC. PolyCon USA is a leading producer 
of durable, environmentally safe pavement preservation 
products. Its fl agship product, E-Krete, an ultra-thin polymer 
composite micro-overlay product, restores and extends 
the service lives of asphalt and concrete pavements. The 
fi rm markets durable, environmentally safe pavement 
preservation products, petroleum resistant primary colored 
multi-surface marking systems, and non-skid micro-overlay 
polymers. www.polyconusa.com

Roadtec. The SP-200 from Roadtec sprays tack and 
applies hot mix asphalt seconds later, producing a high-

NPPC outdoor demo also included static equipment displays

quality mat with a strong bond between layers. A spray bar 
just in front of the paver’s auger distributes the liquid through 
computer-controlled, self-cleaning valves. An onboard 
microprocessor precisely controls the rate of fl ow. To cut down 
on refi ll stops, the SP-200 is equipped with a 2,100-gal. tack 
tank, the largest tank available on the market today. 
www.roadtec.com

Roadware Inc. Roadware manufactures and markets 
high performance concrete repair materials. It uses the latest 
developments in polymer technology to engineer products 
that are both easy to use and exceed the highest performance 
standards. Roadware concrete repair products are used 
by thousands of customers to repair cracks and spalls. 
Also known as Concrete Mender, or Road Mender, Roadware 
concrete repair products are ready to solve diffi cult concrete 
restoration problems. www.concretemender.com

SealMaster Industries, Inc. For decades, quality-driven 
contractors have relied on SealMaster for all of their sealcoat 
materials, pavement maintenance products and equipment 
needs. Innovative products and equipment with unparalleled 
service have made SealMaster a global leader in the pavement 
maintenance industry and a sought-after brand for franchise 
opportunity seekers. www.sealmaster.com

• Micro-Surfacing • Capeseal • Slurry Seal • Crackseal

States • Counties • Cities

Of ces: Illinois & Missouri
Ph: 800-747-3686

www.Micro-surfacing.com

Pavement Preservation is What We Do
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Skidabrader LLC. Skidabrader is 
a high production pavement texturing 
service for the transportation industry. 
This large fl eet of 1,000-hp surface 
modifi cation vehicles can quickly 
and inexpensively transform slick 
pavement into one that resists skidding 
and hydroplaning. A Skidabraded 
surface not only looks like new, but is 
also the perfect surface preparation for 
sealers and overlays. 
www.skidabrader.com

Southeast Emulsions. Southeast 
Emulsions is a vertically integrated 
pavement preservation solution 
provider supplying pavement 
preservation products and the services 
to apply them. These products 
and services are used to maintain 
interstates, state highways, city streets, 
county roads, airports, airstrips, and 
all other road surfaces. Southeast is a 
subsidiary of Barrett Industries. 
www.barrettindustriescorp.com

Star-Seal. S.T.A.R., Inc. is a 
recognized leader in the pavement 
maintenance industry. It provides 
professionals in this business with the 
best products and technology, and its 
fl agship seal coating products are well 
known for their excellent durability 
and consistency. S.T.A.R. also 
manufactures other well-established 
lines of pavement maintenance 
products such as rubber additives, 
specialty primers and coatings, traffi c 
paints, crack fi llers and patching 
compounds. www.starseal.com

Strawser Construction Inc. 
Based in Columbus, Ohio, Strawser 
Construction, Inc., is dedicated 
to providing long-lasting, cost-
effective solutions to today’s road 
and highway problems. Through 
the implementation of a number of 
technologically advanced asphalt 
and emulsion products, Strawser 
Construction specializes in providing 
cost effective turn-key pavement 
preservation solutions to help extend 
the life of asphalt and concrete 
pavements. Strawser Construction, Inc. 
is a subsidiary of Barrett Industries. 
www.strawserconstruction.com

ThorWorks Industries in 
Sandusky, Ohio, is a trusted name in 
pavement coatings and equipment. 
Its products have been formulated 
specifi cally for performance and 
durability. The dedication, research, 
and development has made its 
pavement maintenance equipment 
an industry leader. Product lines 
include pavement sealer, patch, crack 
fi ller and crack sealant materials, and 
maintenance equipment. 
www.thorworks.com

URETEK USA Inc. is committed to 
extending the life of highways, roads, 
bridge approach and departure ramps 
and underground infrastructure 
assets with non-invasive, cost effective 
pavement lifting and soil stabilization 
solutions. The fi rm repairs unstable 
soil, both immediately below and at 
depth, beneath pavement surfaces and 
restores them to their original profi le, 
all with only minimal disruption 
of traffi c fl ow and daily business 
activities. www.uretekusa.com

Western Emulsions Inc. For 35 
years, Western Emulsions has been 
focused on expanding maintenance 
options, lowering the cost of owning 
roads, and keeping constituents 
happy. Its PASS emulsion formulations 
expand options for extending roadway 
service life and preventing potholes, 
paired with treatments that can be 
used in concert with a traditional 
maintenance approach or combined 
into “least-cost alternative” strategies 
when funding is most scarce. 
www.westernemulsions.com

Wright Asphalt Products
specializes in providing asphalt 
products processed from 
environmentally-friendly, 100 percent 
recyclable tire rubber. Its tire rubber 
modifi ed asphalt cement technology 
delivers smooth, homogeneous asphalt 
products made from recycled tire-
rubber and modifi ed into asphalt 
cement, making it compatible with 
the latest technology and materials 
for pavement maintenance and 
construction applications. 
www.wrightasphalt.com
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The new Moving Ahead for 
Progress in the 21st Century 
Act (MAP-21) surface 
transportation legislation 

enacted July 6, 2012 contains language 
both specifically, and more generally, 
helpful to pavement preservation.

Thanks to the strong support 
of members of the U.S. House 
Transportation and Infrastructure 
Committee, pavement preservation in 
the final bill was stronger than it was 
in either the House or Senate versions. 
The concepts of asset management and 
preservation are widely used in  
MAP-21, which will bring great benefits 
to state and local government agencies, 
the preservation industry, and road 
users.

The term asset management is 
included in the language and is 
defined to include “a structured 
sequence of maintenance, 
preservation, repair, rehabilitation, 
and replacement actions that will 
achieve and sustain a desired state of 
good repair over the lifecycle of the 
assets at minimum practicable cost.”

The Maintenance Section of the law 
has been expanded to specifically 
define pavement preservation 
programs and activities. The final 
bill explicitly states that preservation 
activities are eligible for projects 
under the national highway and 
surface transportation programs. We’ll 
explore this new legislation in our 
next issue.

We at FP2 Inc. are proud of the role 
that we and Williams & Jensen, our 

Language Affecting Pavement 
Preservation in MAP-21 
Will Benefit Preservation 
Community, Road Users

“Inside-the-Beltway” partner, played 
in making sure pavement preservation 
and asset management were explicitly 
included in MAP-21. A special “thanks” 
to all our members who traveled to 
D.C. for Capitol Hill visits, and who 
funded our efforts, and to Tracy Taylor 
of Williams & Jensen, who spearheaded 
our efforts.

Here is an outline of language 
in MAP-21 pertaining to pavement 
preservation:
•	SEC.	1507.	MAINTENANCE
 Section 116 of title 23, United States 

Code, is amended—
 (1) By inserting before subsection (b) 

(as so redesignated) the following:
 “(a) DEFINITIONS. —In this section, 

the following definitions apply:
 “(1) PREVENTIVE 

MAINTENANCE.—The term 
‘preventive maintenance’ includes 
pavement preservation programs and 
activities.

 “(2) PAVEMENT PRESERVATION 
PROGRAMS AND ACTIVITIES.—
The term ‘pavement preservation 
programs and activities’ means 
programs and activities employing a 
network level, long term strategy that 
enhances pavement performance by 
using an integrated, cost-effective set 
of practices that extend pavement life, 
improve safety, and meet road user 
expectations.”

•	 SEC.	1103.	DEFINITIONS
 (a) DEFINITIONS.—Section 101(a) 

of title 23, United States Code is 
amended . . . by inserting . . . the 
following:

 (3) By inserting after paragraph (1) 
the following:

 “(2) ASSET MANAGEMENT.—The 
term ‘asset management’ means 
a strategic and systematic process 
of operating, maintaining, and 
improving physical assets, with 
a focus on both engineering and 
economic analysis based upon 
quality information, repair, 
rehabilitation, and replacement 
actions that will achieve and sustain 
a desired state of good repair 
over the lifecyle of the assets at 
minimum practicable cost.”

 (4)(C)(ii) By striking “and 
rehabilitation” and inserting 
“rehabilitation, and preservation.”

•	 SEC.	1106.	NATIONAL	HIGHWAY	
PERFORMANCE PROGRAM

 IN GENERAL.—Section 119 of title 
23, United States Code, is amended 
to read as follows:

 Sec. 119. National highway 
performance program
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 “(a) ESTABLISHMENT.—The 
Secretary shall establish and 
implement a national highway 
performance program under this 
section.

 (d) Eligible Projects.—Funds 
apportioned to a State to carry out 
the national highway performance 
program may be obligated only for a 
project on an eligible facility that is—

 “(2) for 1 or more of the following 
purposes:

 “(A) Construction, reconstruction, 
resurfacing, restoration, 
rehabilitation, preservation or 
operational improved of segments 
of the National Highway System.”

•	 SEC.	1108.	SURFACE	
TRANSPORTATION PROGRAM

 (a) ELIGIBLE PROJECTS. –Section 
133(b) of title 23, United States Code 
is amended—

 “(1) Construction, reconstruction, 
rehabilitation, resurfacing, 
restoration, preservation, or 
operational improvements for 
highways . . .

 Subtitle B. Performance 
Management

 Section 1201. Metropolitan 
Transportation Planning. Several 
areas of Section 134 of Title 23 
have been amended to increase 
the emphasis on preservation and 
most efficient use of the existing 
transportation system.”

•	 SEC.	20005.	METROPOLITAN	
TRANSPORTATION PLANNING

 AMENDMENT.—Section 5303 
of title 49, United States Code, is 
amended to read as follows:

 “Metropolitan transportation 
planning . . . “(H) emphasize 
the preservation of the existing 
transportation system.

•	 SEC.	52003.	RESEARCH	AND	
TECHNOLOGY	DEVELOPMENT	
AND	DEPLOYMENT

 Section 503 of title 23, United States 
Code, is amended to read as follows:

 503. Research and technology 
development and deployment.

 (b) HIGHWAY RESEARCH AND 
DEVELOPMENT PROGRAM—

 (3) Improving infrastructure 
integrity.—

 “(A) In GENERAL.—The Secretary 
shall carry out and facilitate highway 
and bridge infrastructure research 
and development activities—

 “(i) to maintain infrastructure 
integrity;

 “(ii) to meet user needs; and
 “(iii) to link Federal transportation 

investments to improvements in 
system performance.

 “(B) OBJECTIVES.—In carrying out 
this paragraph, the Secretary shall 

carry out research and development 
activities—

 “(vi) to improve highway condition 
and performance through 
increased use of design, materials, 
construction and maintenance 
innovations;

 “(vii) to reduce the environmental 
impacts of highway infrastructure 
through innovations in design, 
construction, operation, preservation 
and maintenance.” 

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...
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(800) 343-9620                                   ASMG.com
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Materials Group®
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What do you do with a road that is badly 
deteriorated, but funds for repairs are scarce?

The City of Lebanon—located 20 miles 
northeast of Cincinnati—was recently faced 

with this dilemma and decided to do something news, and 
take a look at full-depth reclamation (FDR) as a possible 
solution.

Darren Owens, Lebanon city engineer, says that like 
a lot of other Ohio governments, the Lebanon is “low on 
funds but high on street repairs.” Because of this problem, 
his department has had to concentrate strictly on high 
volume roads, to the detriment of his lower volume roads. 

Lebanon, Ohio Uses FDR 
to Quell Reflective Cracks

Markey Road in Lebanon, Ohio is full-depth 
reclaimed by Base Construction using asphalt 
emulsion and Wirtgen WR 2500 reclaimer/
recycler

For that reason, he wanted to explore 
other rehabilitation treatment options 
besides the usual “mill and fill.”

One such relatively low volume 
road in Lebanon is Markey Road, 
located in a growing suburban area 
with moderate level of traffic. As a 
result of being constructed many years 
ago, it was showing alarming signs 
of fatigue and was in danger of rapid 
deterioration.

Major block and fatigue cracking 
was evident, and portions needed to 
have the cross slope restored. The city 
had already bid and let a contract for 
a number of roads in the town to be 
milled, and then overlaid with hot mix 
asphalt (HMA).

City engineer Owens was 
considering doing the same to Markey 
Road. But Ryan Terry of Terry Asphalt 
Materials, Inc.—a leading supplier of 
asphalt and asphalt emulsion products 
in the Cincinnati area, and part of the 
Pavement Preservation unit of Colas—
suggested that Markey Road was a 
good candidate for FDR.

Terry observed that on Markey 
Road a lot of good material existed 

in place, but it needed to be reinforced and improved. 
Core samples had shown that there were 6 in. (150mm) 
of hot mix asphalt (HMA) over an aggregate base of 9 
in. (225mm).

Recently the vicinity had seen strong growth, with 
new, expensive homes, and Markey Road is expected 
to carry not only an ever-growing volume of traffic, but 
also must stand up to the beating from a large amount 
of heavy construction trucks as the area grows. To add 
to those stresses, Markey Road is also the location of the 
Warren County Highway Department garage, and is a 
shortcut between two major highways.
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FDR EXPLAINED
Ryan Terry explained the FDR 

process to the city. It’s a rehabilitation 
technique in which the full flexible 
pavement section and a pre-
determined portion of the underlying 
materials are uniformly crushed, 
pulverized or blended in-place, 
resulting in a stabilized base course.

This process is widely recognized 
as a cost-effective, environmentally 
friendly pavement rehabilitation 
alternative to traditional methods 

FDR process typically 
costs about one-half 
that of conventional 
reconstruction, and offers 
tremendous environmental 
benefits in terms of 
reduced truck trips and 
fuel usage
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of reconstruction. FDR offers 
road owners the ability to recycle 
the asphalt layer as well as a 
predetermined portion of the base, 
and with the introduction of asphalt 
emulsion and/or portland cement 
during the recycling/reclamation 
process, road owners are able to 
significantly increase the structural 
coefficient of the existing materials.

After the FDR is completed, 
conventional asphalt is often used 
to cap the stabilized base material, 

but other surface treatments can also 
be utilized. The process is typically 
about one-half the cost of conventional 
reconstruction, and offers tremendous 
environmental benefits in terms of 
reduced truck trips and fuel usage, 
conservation of virgin materials through 
100 percent recycle of existing materials 
in-place, and less impact to existing 
infrastructure.

It also results in stronger and longer 
lasting pavements, and it allows owners 
to return roads to service in one-third 
of the time as compared to conventional 
reconstruction.

“Markey Road had the classic 
symptoms of a pavement that 
needed a major treatment, and FDR 
offered just that,” said Todd Thomas, 
technical services engineer with Colas 
Solutions, Inc. “The road was cored, 
the underlying base and subgrade were 
evaluated for support, and materials 
were processed in the laboratory for a 
mix design. The engineered mix design, 
along with an emulsion designed for the 
process, determined the material would 
have sufficient ability to carry traffic 
before the overlay and have long-term 
durability.”

After considering all the benefits 
of FDR and the cost, Lebanon’s Owen 
decided to try FDR on Markey Road. 
The work was performed by Base 
Construction of Columbus, a subsidiary 
of Barrett Industries Corp., and a long-
time leader in this type of work. Base 
performs work over most of the eastern 
part of the United States, and like Terry 
Asphalt and Colas Solutions, is part 
of the Colas Pavement Preservation 
network of companies.
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Terry Asphalt used this project 
to demonstrate the process to other 
transportation agencies in the area. 
In addition, Colas brought a visiting 
delegation of contractors from Mexico 
to view the Markey Road project. The 
delegation wanted to learn more about 
the FDR process and to see it in action.

Arturo Valdez, president of Precova, 
a leading Mexican construction and 
materials company, said that the 
FDR process is virtually unknown 
in Mexico, but there are hundreds of 

roads for which it would be perfect. He 
indicated that his company intends to 
look into the possibility of doing FDR 
in Mexico after seeing the process on 
Markey Road.

FDR LIFE CYCLE COSTS
Should Markey Road have been 

reconstructed or recycled in-place? 
Life cycle costing often is the best way 
to evaluate which sort of process will 
be most cost-effective in the long run.

In this case, with the 3-in. mill and 
fill with HMA option would have 
provided an expected life of 10 years 
at cost of $16,250 per year. The FDR 
option of 6 in. of FDR with emulsion 
stabilization, and 2.75 in. of HMA 
resulted in an expected life of over 20 
years at cost of $9,749 per year.

The longer life is enabled because 
FDR destroys all pavement cracks and 
creates a like-new, stabilized base, 
while a “mill and fill” results in a 
surface lift that eventually will suffer 
reflective cracking from existing 
cracks in the pavement structure. 
FDR, on the other hand, obliterates 

all the cracks while creating a 
fresh base. The cost savings were 
significant, but more important, the 
end result was a long-lasting “fix.”

Owens was very satisfied with 
the entire Markey Road project and 
said that any time in the future that 
the city is faced with base repairs on 
a street in the 25 to 30 percent range, 
it will consider FDR as an option. 
Owens expects to get 15 to 20 years 
of additional service life from an 
FDR-treated road, and that result 
will take some of the pressure off his 
budget, while at the same time giving 
citizens of Lebanon the good roads 
they expect.

There’s a lot to like about FDR’s 
combination of providing improved 
structural integrity, extended service 
life and the eco-friendly attributes 
of the process. It turned out to be 
the ideal solution to the problems of 
Markey Road. 

Edited by Pavement Preservation 
Journal from material contributed by 
Colas Solutions, Inc.
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Pavement cracking inevitably develops in virtually 
all pavement surfaces, and is the primary mode of 
deterioration for asphalt pavements.

Cracking is observed in a variety of forms: 
transverse, longitudinal, block and alligator. All types of 
cracks should be treated promptly as they contribute to 
accelerated pavement service life reduction. Cracks allow 
moisture to penetrate to a road’s base, which can cause 
serious damage. Neglecting pavement cracks typically 
leads to far more serious conditions, such as potholes, 
crack growth, spalls, secondary cracks and base failure.

The main causes of cracking are thermal variations and 
excessive loading, which are expected and unavoidable. 
Because of this, it is important that road maintenance 
personnel are able to apply crack sealant efficiently, 
effectively and in a timely manner.

In pursuit of this goal, the Center for Transportation 
Research at the University of Texas has developed a field 
manual for the Texas Department of Transportation 
(TxDOT) to provide a quick reference guide for cracks and 
crack sealing procedures.

CHOOSE RIGHT ROAD
First, for crack sealing to be effective, the right road 

must be chosen for the maintenance procedure. Crack 
sealing will not be able to repair serious structural failures, 
so the road in question must remain in good to fair 
condition in order to be a viable candidate for crack sealing. 
Additionally, roads that are scheduled to receive full-width 
seal coating or asphalt overlays will require crack sealing 
for cracks wider than 1/16 in. before subsequent operations. 
It also is important for maintenance personnel to identify 
which cracks are not suitable for crack sealing. For example, 
alligator or fatigue cracking is indicative of more serious 
structural conditions that will not be improved with the 
sealing of surface cracks.

Once a proper candidate has been identified for crack 
sealing, further considerations must be taken into account 
before initiating the procedure. First, ambient temperature 
and the current weather conditions are important factors 
in the execution of crack seal applications.

Crack sealing generally should be completed during 
cold months, when cracks are at their widest (ambient 
temperature around 45 to 65 deg F). During these times 
the sealant can more easily penetrate the cracks. Second, 
maintenance personnel must remain mindful of safety 
concerns. Materials that are used in crack sealing can be 
hazardous to both workers and commuters. Hot-pour 
sealants are applied at approximately 350 deg F, so caution 
must be taken in sealant application.

Texas DOT Develops  
Crack Sealing Field Manual
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Additionally, traffic control must be taken into account in 
planning and execution of crack seal applications. The traffic 
control plan should take into account expected traffic volume, 
sealant curing time, and planned time between sealant 
application and removal of traffic control devices.

METHOD OF APPLICATION
With these concerns in mind, maintenance personnel 

next must select the method of sealant application. This 
selection will depend on the movement and physical 
characteristics of the crack. Appropriate candidates for 
typical crack sealing are cracks which have horizontal or 
vertical movement of less than 1/10 in. Typical crack sealing 
should also be used for cracks that have moderate or no 
edge deterioration.

For cracks with movement greater than 1/10 in., routing 
procedures are required. Crack routing involves cutting 
along the crack to provide a uniform, rectangular reservoir in 
which the sealant is placed. This procedure creates uniform, 
smooth edges, which result in improved adhesion of the 
sealant material.

Finally, once all of these preliminary concerns have been 
taken into account, execution of the sealant procedure can 
begin.

First, the crack in question must be cleaned and dried. This 
cleaning will optimize adhesion between the sealant material 
and the pavement surface. Most crack seals that fail do so as a 
result of loss of adhesion, so cleaning is of utmost importance 
to the longevity of the sealant.

Cleaning of the crack is achieved with high-pressure air 
blasting (away from traffic), and drying is completed using 
a hot air lance. When sealing large cracks, it is important 
that the sealant does not drain to the bottom of the crack. To 
prevent this, backer rods may be placed in the cracks before 
application of the sealant.

When sealing wide areas, aggregate should be placed on top 
of the fresh sealant in order to maintain safe surface friction. 
Traffic should not be reopened to the construction area until 
the sealant has fully cured. If, however, traffic must be allowed 
on the area before curing finalizes, then blotting should be 
used, the application of fine aggregate or sand to the uncured 
sealant in order to prevent tracking from vehicle tires.

Following these guidelines for crack seal project selection 
and construction procedure will greatly improve the 
efficiency of effectiveness of pavement maintenance practices. 
The crack sealing field manual developed by the Center for 
Transportation Research can be accessed in its entirety at 
www.utexas.edu/research/ctr/pdf_reports/0_4061_P3.pdf 

Yildirim is director, Texas Pavement Preservation Center.

By Dr. Yetkin Yildirim, P.E.
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Road Management Systems 
(RMS) in developing 
countries are in varying 
stages of development. The 

construction and preservation road 
management concepts are known but 
not fully implemented in these RMS.

In order to assess the state of the 
art of international RMS, a survey 
was conducted by the Road Asset 
Management Task Force of the 
International Road Federation (IRF). 
This paper documents the results of 
the survey based on responses from 17 
agencies across the world.

It was found that most of the 
countries are in a road expansion 
mode, and are eager to assimilate 
lessons learned by other agencies in 
order to implement an effective road 
management program. It’s hoped 
this paper will fostering an ongoing 
discussion about RMS, with focus 
on the implementation of effective 
maintenance and rehabilitation 
programs.

ROADS DOMINANT MODE
In most countries, roads provide 

the dominant mode of land transport. 
Roads carry more than 80 percent of 
passenger-km and over 50 percent 
of freight ton-km in a country. 

Implementation of International 
Road Management Systems
By Dr. Carlos M Chang Albitres, Ph.D., P.E., Dr. Delmar Salomon, Ph.D., and Iraki Ibarra, M.S.C.E., E.I.T.

Consequently, roads 
and highways form the 
backbone of the economy 
and provide critical links to 
the overall road networks.

As countries plan 
their groundwork 
for development and 
expansion of their highway 
infrastructure, it’s critical 
to have useful tools to 
make strategic decisions 
on maintenance and 
rehabilitation, as well as 
budget needs.

There are differences in 
road types, traffic speed, 
and condition for the roads 
managed by agencies, but 
challenges faced by the 
managers regarding limited 
funding and technology required 
for the implementation of RMS are 
similar. Because most of the agencies 
are expanding road networks it’s 
important for them to have a coherent 
implementation approach to integrate 
best practices in their RMS.

A survey was developed to 
assess the state of the art on how 
agencies manage their road networks 
using RMS. The survey included 
questions to investigate the level of 

implementation of road management 
programs and associated systems 
used by agencies to make decisions.

The survey revealed bout 80 
percent of the agencies maintains 
an electronic database to store their 
network information. Other agencies 
were planning to implement it in the 
near future. Eighty-five percent of 
the agencies also reported to have 
a geographical information system 
(GIS), and 95 percent to have access 
to geographical base maps in their 
jurisdictions.

MAINTENANCE HISTORIES 
NOT COMPLETE

Almost all the agencies have 
inventory information such as 
dimensions, lengths and surfacings 
available. Unfortunately, maintenance 
history is not always complete in 
their records, making difficult to keep 
track of performance and treatment 
effectiveness. Road condition data can 
be collected by in-house staff  Uses of RMS by surveyed agencies 

Road networks and RMS types of participating agencies
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(36 percent), a third party contractor 
(43 percent), or by a combination of 
both resources (21 percent).

Twelve agencies have a road 
management program with software 
assistance for decision making. The 
World Bank Highway Development 
and Management Model (HDM) is the 
software most commonly used by 
the agencies. The HDM-4 model, like 
earlier versions (HDM III, HMS-2), is 
suited for the economic evaluation 
of maintenance and rehabilitation 
interventions. Agencies not using any 
particular software indicated that 
they prefer to integrate an in-house 
RMS that fi ts their management style, 
rather than commercial software that 
requires modifi cations.

Agencies which are not currently 
using RMS to manage their networks 
plan to implement a system in the 
near future. The two main reasons 
mentioned for not having a RMS 
in place include limited budget to 
collect and keep data updated, and 
lack of knowledge on how to use the 
information provided by the system.

It was concluded from the survey 
that RMS are critical to implement 
best road management practices. 
Challenges faced by agencies to 
implement RMS are common no 
matter the size of the road network 
managed by the agency. The 
challenges are related to the capability 
of the models used in RMS software to 
represent local construction practices, 
climate, materials, and traffi c when 
predicting performance.

To calibrate the models used by 
RMS to local conditions, there is a 
need for reliable historical records 
of condition, maintenance and 
rehabilitation treatments, and traffi c 
loads. The fi nal benefi ts due to the 
implementation of RMS depend on 
how well the models used by the 
system refl ect local conditions. 

Chang Albitres is assistant professor, 
and Ibarra is graduate research assistant, 
Department of Civil Engineering, 
University of Texas at El Paso, and 
Salomon is president, Pavement 
Preservation Systems LLC, Boise, Idaho.
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