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A Road Map for the Future

Introduction

As the Nation’s transportation infrastructure carries us
into the 21st century, highway officials are faced with
the challenges of an ever-expanding, still-evolving, yet
aging highway network. The Nation’s largest public
works project—the Interstate Systém bf National and
Defense Highways—is now complete. The Federal-aid
highway program is undergoing a significanftransition
from its original focus on building the Nations high-
way network to one of preserving our investment if,
and improving the quality of, the infrastructure.

The demands on our highway netwgfk are gieater thamhevers@nd they
will continue to grow into the next piillennium¢ With this increasing
demand comes the expectation of a higher séindard ©f performance. A
1995 National Quality Initiati¥e surveyfound that pavement condition
was the number-one concern of highway users, and the seemingly ever-
present work zones were a close §é¢ond. This dissatisfaction translates
into a genérabpercegtiomthat highway agencies are not doing a very
good job of maistaining the pliblics foadways. The levels and volumes
of traffic on highways today far exceed design expectancy, but preventive
maintenange strategies ¢an allow us to satisfy the general public.

The Federal Highway Administration (FHWA), in partnership with
théother members 6f the transportation community, must champion
contintied improvemesits to the quality, performance, and safety of the
4 millignimiles of streets and highways in the United States. Until now,
the primary goal of FHWA has been to oversee the development and
constiction of the Interstate highway system. With that system now
completed, FHWA is redefining its goals to support continual improve-
ment ity quality—in terms of comfort, convenience, and safety—on our
Nation’s highway system and its intermodal connections.

Pavement preservation is at the core of all future highway programs.
It calls for a concerted effort by industry and Federal, State, and local
highway agencies to generate support for a program of activities that will
provide highway users—our customers—with a higher level of quality
and cost-effectiveness. To accomplish this, highway agencies will first
have to clearly identify needed preservation activities, and then imple-
ment those activities. State and local governments will have to increase
the amount of funding available for pavement preservation. A key step in
creating support for pavement preservation will be to increase the
awareness of both elected officials and the highway community as to its
value and benefits. Highway agencies must be able to communicate a
new philosophy—one that focuses on preserving our investment in, rather
than expanding, our existing highway system.




The Growing Need for Pavement Preservation

The vastness of our transportation system sets our
Nation apart from others. Early in our history, commer-
cial activities flourished as trails, roads, canals, and then
railroads enabled goods and people to readily move about
the country. In fact, the history of American transporta-
tion has been one continuous push for new

or improved modes and technologies of movement. The
condition of those modes—particularly our roads—has
in large part determined the vitality of the U.S. economy. In
that regard, today is no different from any other period
of our history. The replacement of outdated modes with
newer ones—trails to mud roads to gravel roads to paved
roads to airplanes—has allowed us the freedom of being
able to build new rather than rebuild. But now we have
nothing to replace the Interstate system. By improving ride
quality, extending pavement life, and ensuring safety
(without increasing user delays), pavement preservation
programs allow people and goods to continue to move
safely and efficiently throughout the Nation.

Pavement preservation is a program of agtivities ajsfied
at preserving our investment in the Nations highway
system, enhancing pavement performance, extending
pavement life, and meeting our customers’ needs. It is the
sum of all activities undertaken to proyid€ andymaintain
serviceable roadways; this includes corféctive maintenance
and preventive maintenance, as well 45 tinor and mdjox
rehabilitation. It excludes capagify improvements and new
or reconstructed pavements,

An effective pavement presérvation program encom-
passes adull fange of maintenange strategies, as well as
rehabilitation treatmeénts, with the goal of enhancing
pavement petformance (ride'quality, safety, service life,
etc.) in a cost-effective and efficient manner. This
concept, as siraplé as it seems, has not been fully accepted
by the transportation community; the traditional intent of
maintenance has'béén to react to problems after they occur,
rather than to prevent them from occurring. This reactive
approach to maintenance not only may be more costly and
time consuming than a preventive one, but could also
jeopardize the structural capacity of the pavement.

Prior to the 1970s, few States devoted much artention to
preventive maintenance, focusing on reactive mainte-
nance and meeting Federal regulations. Federal-aid
funding was only available for new construction. Since

then, numerous legislative acts have recognized the need
for Federal involvement in the post-construction phases.
With the passage of the Intermodal Surface Transportation
Efficiency Act 1(ISTEA) of 1991, theNational Highway
System Act of 1995, and the new Transpottation Equity
Act for the 21st Century (TEA-21), pavement preserva-
tion activities are now eligible for Fefleral funding.
ISTEA allowed Federal funds to b€ used for pavement
preservation activities on Interstate highways. The
National Highway System Act expanded that eligibility
to all Federal-aid highwiys. TEAR1 emphasizes the
need for transportation systemdpreseryation and for
properly funded pavement giteservation programs. The
stage has beenfset, and itis now up 10 us to get the most
out of our premier highwapsystesfi.

Warkshop Purpose

Pavement preservarion.is often linked to the philosophy
of “applying the right'treatment to the right road at the
right time.” Selecting the road, determining the cause of
the problemiand the appropriate treatment, and identi-
fying the right time to apply the treatment requires more
than just having the right information. It also requires
overcoming several roadblocks that currently impede the
effective implementation of pavement preservation
activities and policies. Ways must be found to address and
overcome these challenging roadblocks. That is exactly
what more than 200 champions, practitioners, and
stakeholders in pavement preservation did at the “Forum for
the Future” held October 26-28, 1998, in Kansas City:
namely, develop a road map for the future of pavement
preservation activities and needs.

FHWA served as the catalyst and leader to develop
and conduct this joint industry/agency workshop. The
workshop provided an opportunity for academia,
research, industry, and highway agencies at the Federal,
State, and local levels to

+ Identify existing roadblocks to implementing
pavement preservation;

o Identify and evaluate research needs and other
solutions to these roadblocks;

¢ Develop consensus for a course of action; and

o Suggest other issues that must be addressed in the
near future.

Pavement Preservation




The workshop provided an opportunity to examine
and discuss where the Nation stands on pavement
preservation and where we want to be by the year 2005
with regard to roadway safety, higher customer satisfac-
tion, and effective agency pavement strategies. The
recommendations, desired outcomes, and actions

presented in this report have been guided by goals aimed at

attend two of the six breakout sessions noted above.
Facilitators conducted the brainstorming sessions, and a
note taker documented the essence of the discussions.

The breakout sessions often yielded similar recommen-
dations and desired outcomes, indicating consensus on key
issues and actions. This report present$ia summary of the
key challenges, recommendations, and @ction items

identified during the workshop. The repost ijintended to
bring about a positive change in the yfaywe pussue
pavement preservation.

improving pavement condition, reducing work zone
accident rates, and implementing effective life-cycle cost
analysis (LCCA) for pavement decision processes.

Workshop Approach

The workshop was designed by a steering
committee representing State and local
highway agencies, the American Associa-
tion of State Highway and Transportation
Officials (AASHTO), the Preventive
Maintenance Expert Task Group, the
AASHTO Lead States Teams for Pave-
ment Preservation and Innovative Pave-
ment Maintenance Materials, and FHWA.
Participants in the workshop came from
32 States and represented industry,
research, academia, and Federal, State, and
local governments. They exchanged ideas
on how to meet challenges in the areas of

avement: as the
f a dynamic load, and
ration of the pavement.
Gary Hoffman, “We
nt preservation was going

tment, and the right
quires that you have
d that means you need

ame operational in
e miles of roadway,
sections, each a half-
about 700 individual
overall pavement

local government,

management,

data management;

My in having the
assets, but also

-

.

¢ training,
.

o research, and
.

marketing/public relations.

In each breakout session;
participants discugéed a straw list of
background issfies and challenges
developed by the steering committee.
Participants weréiasked to identify
roadblocks and'dévelop consensus
on a strategy for achieving the desired
outcome. Breakout groups were also
encouraged to explore different topics
and to come up with their own lists
of challenges. Participants represented a
broad cross section of technical disci-
plines within the highway community.
Each was given the opportunity to
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Key Areas for Action

The recommendations from the workshop participants
can be categorized into four key areas of need:

o Better understanding of pavement preservation
activities, which in turn will lead to more broad-
based support for preventive maintenance.

o Integrated pavement performance data, including
costs, benefits, and effectiveness of preventive
maintenance strategies.

# Greater understanding of the need for dedicated
funds for pavement preservation and top manage-
ment support for pavement preservation.

 Performance specifications, improved quality control/
quality assurance procedures, and readily available,
state-of-the-practice training materials.

“You can't talk about pavement maintenance

without talking about pavernent management

systems.”

Mike Lackey

Better Understanding of
Pavement Preservation

In many localities, preventive maintenafice has been given
short shrift. Potholes and other probléms that demand
immediate attention place a strain on lifhited maintenance
budgets. The public’s expectations to “fix the worst fifst’
often cause preventive maintenance work to bémgglected,
which hastens the deterioration of the roadway network.

Some of the public’s lack of support for preventive
maintenanes is based on@misunderstanding of what
pavement preservationlis and why inis important. Within
the highway comsiunity itself, there is some confusion
about the purpose of and need for pavement preserva-
tion activities, compounded by the inconsistent use of
the terms preventive maintenance and pavement preserva-
tion. Although the'terms are often used interchangeably,
they may have two distinct meanings.

Pavement preservation is the sum of all activities
undertaken to provide and maintain serviceable road-
ways; this includes corrective maintenance and preven-
tive maintenance, as well as minor rehabilitation
projects. It excludes new or reconstructed pavements
and pavements requiring major rehabilitation or

reconstruction. Pavement preservation is a program of
activities aimed at preserving our investment in the
Nation’s highway system, extending pavement life,
enhancing pavement performance, €nsuring cost-
effectiveness, and reducing user delays<—in short,
meeting our customers’ needs. This is allpareof the
bigger picture of transportation sysfém preseryation.

Preventive maintenance, as defined by AASHTO),
is a planned strategy of cost-effective freatments tg an
existing roadway systemd@nd itSlappurtenancesshat
preserves the system/etards futuse deterioration, and
maintains or improyes the fiffictiondl ¢ondition of the
system (withogit substansially increasing structural
capacity). It is @ tool for pavement{preservation.

Pavement preventive maintenance narrows that focus
to the application'of one or more treatments, generally

toythe surface of @structurally sound roadway.

This report focuses on pavement preservation and
pavementipreventive maintenance strategies (doing the
right thing abthe right time).

The general tendency to resist change, coupled with
a reluctance to consider alternatives “not invented here,”
can also impede acceptance of various pavement preser-
vation alternatives. The fact that there is more “glory” in
building new roads than in improving the performance
of existing ones poses another challenge to meeting
pavement Apreveintive maintenance needs.

An uninformed public can also contribute to the
reluctance to adppt pavement preservation strategies. For
example, motorists often misunderstand the purpose of
preventive maintenance and thus complain when they sec a
work crew “fixing something that isn’t broken.” In order

to effectively implement a pavement preservation pro-
gram, elected officials, top management, and the
general public must possess a basic understanding of
what pavement preservation is, why it is needed, and
why pavement preventive maintenance must be a priority.

If we are to engender support for pavement preserva-
tion, we must clearly explain the purpose and benefits of
preventive maintenance treatments. After all, as one
workshop participant said, “If you don't get the support,
you don’t get the bucks.” And you won’t get the support
without an understanding of the benefits.

Pavement Preservation




Strategies/Recommendations

The highway community needs to do a better job of
differentiating between pavement preservation and
preventive maintenance. More consistent use of these
terms will promote nationwide acceptance and imple-
mentation of pavement preservation programs and
preventive maintenance techniques and could make

it easier to obtain dedicated funding for preventive
maintenance projects.

By showcasing various success stories from agencies
nationwide, executive-level seminars or workshops could
make elected officials and upper management more
aware of pavement preservation and pavement preven-
tive maintenance treatments. Presentations and hand-
outs at industry association meetings attended by elected
officials could be effective channels of communication.
Industry associations and resources such as the Local
Technical Assistance Program (LTAP), AASHTO,
National Association of County Engineers (NACE), and
American Public Works Association (APWA) can be
effective in reaching both professional staff and elected
officials. One-on-one discussions betwefh, profesdional
staff and elected officials are strongly encouraged.

*“The quality of preservation work pérforiied on

roads directly determines surfece life, future

maintenance costs, ride guality, and user

costs. ... Our primary rasponsibility is to ensure

that thedtaxpayver gets his monsy worth.”

Dusne Blank

Many agenciés and their constituents do not have a
clear vision of how pavement preservation is at the heart of
improving the roadway’s level of service. A public aware-
ness campaign highlighting the value of the road system, as
well as the costs and benefits (for both the agency and the
taxpayers) of keeping it in safe condition, should be aimed
at elected officials, top management, and technical staff.
Public hearings, seminars, forums, and user surveys can
then be used to set level-of-service targets; pavement
preservation strategies and techniques could then be
implemented to meet those targets.

The pavement preservation concept needs to be
marketed to the public. A flexible marketing package for
local and State agency use could be facilitated nationally
through FHWA. This would reduce duplicative efforts and
cut costs. AASHTO and FHWA, including LTAR should
develop and distribute public servigé announcements for
radio and television, brochures to be disttibuted at neigh-
borhood meetings, press releases, and commiunication
strategies for local and State agenciés. A better-iaformed
public would help agencies
obtain support for referen-
dums on pavement preses,
vation programs. Universi-
ties should be encoliraged
to incorporate the basics of
pavement pieservation ino
undergraduatg ourses.

With the cugrent
empliasis Within
AASHTO onsystem
ptesérvation and asset
manageiment, top manag-
ers are beginning to focus
on available pavement
preservation information.
Similar emphasis at the
local level should be
encouraged and pursued through national associations
like NACE and APWA. By providing technical infor-
mation and recommendations, agencies can help

generate support for pavement preservation at this level.

Without public awareness and management support,
budgetary decisions will be based on political pressures
and misperceptions, rather than factual data. Informa-
tion supporting asset management concepts should also
be conveyed to technical staff by LTAP and the National
Highway Institute (NHI).

A Road Map for the Future



Desired Outcome Integrating Pavement

A clear, broad-based understanding of the rationale for Performance Data
pavement preservation and the benefits of timely

! . i A lack of comprehensive field data on the timing, perfor-
pavement preventive maintenance applications.

mance, and cost-effectiveness of pavement preventive
maintenance treatments makes it difficult to develop
guidelines for best practices. It is not engugh to collect

. . “success stories” about preventive maintenanc techniques.
promoting the proper understanding and use of the D od perf histord 5 collbered and
terms pavement preservation, preventive mainte- ocumented pertormance histories MusEbECOiSeted an

nance, and pavement preventive maintenance, par- disseminated to help agencies reach domsensus on best
ticularly regarding procedures, techniques, field practices and to evaluate the effectivénéss of various
operations, and funding eligibility. treatments for their pavements.

Actions
¢ AASHTO and FHWA should take the lead in

¢ Develop a series of seminars to expand managements
awareness of, and support for, pavement preven-
tive maintenance techniques and strategies.

o FHWA and its partners should sponsor a national
seminar on pavement preservation, with a focus on
developing effective strategies and programs. The
outcome of the seminar could be used to develdp
technology transfer materials.

¢ The AASHTO Subcommittee on Maintenance
should team with FHWA to develop a public out=

rmchbmmfgalgl} extolling the safety, r}de qualitfs and Data on timing, performance, and cost-effectiveness
cost benetits of pavement preservatiog, willalso add'credibility to maintenance programs, as

o AASHTO and industry should establish'a public well'as éncourage agencies to select the most effective
awareness campaign to increase suppeoct forpave-  treatment or strategy. The data can serve to eliminate any

ment preservation and gilcly “pavemefify unintentional bias toward a particular process or product
preventive maintenance treatiients. line, which could hamper selection of the best treatment

Or process.

Much of the data that is available today is not being
, properly collected, reported, or analyzed because high-
tates Team for way agencies see little value in doing so. Agencies that do
see the value tend to differ in the type of information and

manner of collection; thus, there is little consistency

nationally in the information used to develop, implement,
and manage pavement preservation programs.

Agencies should be encouraged to document their
pavement preservation experiences in their pavement
management systems. Without such documentation,
agencies cannot ¢ffectively develop maintenance sched-
ules or pavement life-cycle costs. Documentation of

always get asked,” says team
ulden, from Georgia DOT, “is

pavement preservation activities will not only buttress
future budget rediuests, but will also ensure

that funds are distributed to areas where they will do the
most good overall. The documentation can also

be used as a basis for determining the remaining life

of a pavement and the health of the road network.

6 Pavement Preservation




Asset management concepts should be used to -
determine the true cost of our highway system and to
assess the value of that system and the need to protect
our investment through pavement preservation.

Strategies/Recommendations

An AASHTO/FHWA task force should be created to
collect, analyze, and report performance and effective-
ness data on a variety of pavement preventive mainte-
nance applications, techniques, and treatments. This
information should then be broadly disseminated within
the highway community to encourage adoption of -
pavement preservation. The information should be
presented at regional conferences so that agencies
everywhere can learn about the variety of pavement
preservation practices being implemented across the
country; those presentations would also serve to encour-
age agencies to document and share information. about
their own experiences. The data should be in a format
consistent with the long-term pavement performance
(LTPP) database so that State and local agencies, as well
as industry, can use this information to provide a higher
level of safety at a lower cost.

Desired Outcome

Better understanding and use of pavement preservation
data, which in turn will improve the quality and effective-

ness of pavement preventive maintenan€e treatments.

Actions

o  Establish a pooled-fund, National Cooperative
Highway Research Program (NCHRP), or FHWA
test and evaluation'project to collect, analyze, and
report the construction and performance data
necessary o, support an efféctive pavement preser-
vation program.

¢ Highway agen€ies need to allocate resources for
documentdtion of pavement preservation activities.

¢ Combine pavement management systems data with
pavement préservation data.

&  Expand the use of asset management tools.

¢ AASHTO/FHWA should form a national task
force to formulate and define data management and
analysis and to identify the type of data that needs
to be collected and the pavement measuring

standards, including surface friction, that need to
be used.

o Establish a Web page that could allow highway agen-
cies to access information on current data collec-
tion activities and analysis procedures.

¢ NHI/industry should develop a pavement
preservation short course to address the need for
information on pavement @éservation and data
management activities. This coutséshould build on
existing short courses.

o Create public/private working groupstoiidentify
and define research methodelogy for performance
studies.

Need for Dedicated Funding

In many agencies, pavemert preservation needs are
considered ogly after all@ther programs are planned and
funded; pavement preservation gefs whatever funds are
left. An effective pavement preservation program can be
effeéfive only if agencies commit funds for it up front,
during the planning process. Inadequate funding hinders
the success of pavément preservation programs by not
providing funds that will allow the right treatment to be
applied ax the right time. This challenge is not unique to
State governiments; it is also an issue for local govern-
ments. Nationwide, there is a 8- to 10-year backlog of
mainténance and repair work; without adequate, dedi-
cated funding, agencies will never catch up, and the
backlog will continue to grow.

Top management support for pavement preservation
and preventive maintenance strategies is often low
because of a lack of understanding of the effectiveness of
these programs and their impact on system performance.
This lack of understanding is at the root of the funding
problem. There is a limited amount of money in each
agency, whether State or local, and there is a large
number of needs. The funds go where the support is.
Thus it is very important that upper management be
aware of the growing need to preserve the Nation’s
highway infrastructure and direct funds to this area. As
agencies become more decentralized, upper management
support becomes even more important, in order to
provide uniformity and direction in the implementation
of pavement preservation programs.

The lack of legislative support is often the result
of a lack of understanding of the value and impacts of
pavement preservation programs.

A Road Map for the Future




Strategies/Recommendations

Pavement preservation programs have to be marketed
to legislators and other decision makers who have the
authority to establish funding priorities for highway
agencies. They need to be presented with information
on long-term strategies that outline the program or
sequence of activities that compose an effective pave-
ment preservation program. A well-designed, long-term
plan, together with a life-cycle cost analysis, will
strengthen support for dedicated funding and effective
pavement preservation programs.

Proposals for pavement preservation programs should
address problems and obstacles, as well as realistic
solutions. Proposals should also identify potential
“champions.” For example, a champion might be an
agency that has successfully responded to the need for a
sound pavement preservation program.

Identifying and teaming up with a champion is a
good way of gathering success stories and data. It not
only fosters relationships with partners inside and
outside the industry, but also provides opportunities 16
find solutions to many of the common challengesfhat
currently impede preventive maintenance efforts, /A
champion’s involvement in pavement preservation
activities should be more than a collateralidugy and
should be strongly linked with technical support from
FHWA and industry.

To cost-effectively and efficiently extend the service
life of the total system, agencies need access
to the entire range of databases and information on
system cdhidition, performance, and safety. Agencies
should partner withyFederal, State, and local agencies, as
well as industry, to share féseurces and to take advantage
of economigs of scalefwhen explofing new technologies,
treatments, of maferials. Agencies should also be encour-
aged to take advantage of new opportunities afforded by
the funding flexibility in TEA-21 when secking grants
and establishing dédicated funding at Federal and State
levels.

An active demonstration package program could
be an effective means of exchanging information on
program improvements and successful technologies
among State and local agencies. Compiling actual case
studies will certainly help agencies improve their cred-
ibility, as field data are more effective than anecdotal

reports of past practices when garn€ring support among
decision makers. Project data from actual case studies
could Becompared with and tailored to conditions in
other States; Demonstration program information

shotild be sharedwith the AASHTO Subcommittees on

Maingenance and Materials to solicit more support for
pavement preservation at a national level.

AASHTO and FHWA technology sharing programs,
including LTPP, should be used to facilitate dissemina-
tion of project (?utcomes and success stories from the
various entities.

Desired Duitcome

Managers and legislators will become more aware and
supportive of pavement preservation and thus will be
more likely to dedicate funds for preservation activities.

Actions

o AASHTO's Subcommittee on Maintenance
(through tthe Standing Committee on
Highways)i, NCHRP, and FHWA should
sponsor a 2-day seminar to increase aware-
ness of the effectiveness of pavement
preservatioh programs among top-level State

and local nflanagers.

¢ NHIand AASHTO should develop a short
course to idtroduce the concept of asset man-
agement to‘i the academic community and
others. The concepts can be further dissemi-
nated through university curricula.

Pavement Preservation




Performance Specifications, Thete is a need to increase field awareness of pave-
|mp|-oved Quaﬁtv contrnuﬂualitv ment preventive maintenance expertise and training

Assurance, and Training Materials s°ucs available in industry and agencies. Industry
’ should be encouraged to sponsor and support the

As agencies downs'ize, senior staff members retire, and development of training courses, especially those de-
the pool of potential employees becomes smaller, agen- signed to “train the trainer.” Industf§sponsored pro-
cies are frequently faced with insufficient in-house grams should be held where they are mot needed and

technical knowledge and experience. As the numk?e.r of  inbe most effective.
senior employees drops, there are fewer opportunities for
new employees to “learn from the masters.”

Although an outside expert can be brought in to lead
a project or program, once the contract is up, the
project often dies from lack of technical continuity and
management support.

The highway community needs to develop an
improved methodology for training delivery. Training is
the basis for successful implementation of any new
practice. Training allows us to exploit new opportunitigs
presented by technological advancements. But training
programs are not always properly designed, nor are they
equally accessible across State boundaries. There is a wide
range of pavement preservation techniqués, strategies,
and practices for which training courses needhto be
developed. Many of these need to be tailored t0 meet the
specific needs of the target audience, be it work créws, Improved knowledge among State and local government

project planners/designers, or managgffient, staff about pavement selection and timing and applica-
tion of pavement preventive maintenance treatments.

Desired OQutcome

Strategies/Recommendations

First, we must identify the#asious groups for whom Actions

training courses should be developed anid the different | g, through LTAP, should improve the
channels through whichéiéy; can be delivered. Given technical assistance program in the area of
the divefSity of the training programs needed, funding pavement preservation.

should bé soughiifrem a variety of surces. Potential

funding Sotirces need t0 Bepresented with packaged training ¢ ~ FHWA and its State and industry partners
programs tha best sifft their neediyThe more funding should develop and market short courses

sources, the morepeople a training program can reach. and training workshops through NHI,
LTAP, and industry.

The various training programs already in existence
need to be evaluated for effectiveness. Effective programs &  FHWA, in concert with State and local

can then be used a9 models for new programs, and highway agencies, should help publicize the
ineffective programs can be phased out. The evaluations availability of knowledgeable people willing
must take into account the likelihood of variations in the to share their expertise with others.

trainers’ technical knowledge and suitability of the course
to the audience. Because of limitations on travel funds,
those courses rated highly effective should be made
available across State lines. Alternatives to classroom
instruction, such as videoconferencing, interactive CD-
ROM, and project site visits, should be explored.

A Road Map for the Future 9




“Our Interstate was in horrible condition, and
we deciqed we needed something to get out of
this crisis mode,” says Mike Lackey of Kansas
DOoT. "We came up with the idea for a pavement
preservation program. But management said,
‘We don 't have money.’ So the operations people
said, hene s an idea: ‘We’ll cdt maintenance
matena(s cost by one-third, reduce salaries
[througﬁ attrition] by one-third, and manage-
ment will come up with one-third out of State
funds. Then we’ll then do a maintenance Subface
program§ by contract.’”

Lackey qays it was tough cuttingmaterials and
needed. “"We started with a small program, but we
edona pavemer?t: management&ystem in the late
ther, hired a consultant, and held a'Series of meetings

of the engineers that were in the room, until we reached consensus.”

i
i

1) entnﬂes lts highway syst:em once a year in the sprpng, evaluating all of its roughly 10,000

hav,e this system that tells us.

ions that could be done for X
if we could have everything we

down to how much money
thing you want them talking
percent in Level 3),”

yst;em guppqrted by top
them it works, and
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Appendix |

Research: A Key to the Future

With the evolution of the pavement preservation philoso-
phy, the need for accurate and reliable information escalates
rapidly. This information, combined with life-cycle cost
analysis, is needed to make informed decisions, demon-
strate the effectiveness and economics of preventive
maintenance programs, and educate the travelling public.
Pavement preservation has not been fully researched or
defined. The Strategic Highway Research Program (SHRP)
commenced a coordinated effort to do so and thus accelerated
the move from a reactive approach to maintenance to one that
is proactive and preventive in nature. The SHRP projects
focused primarily on the effective use of surface treatments to
extend the life of a pavement. Although the SHRP preventive
maintenance initiatives were a step in the right direction,
additional research needs to be pursued if we are to complete
our journey to successful pavement preservation.

The role of the research breakout session was to identify
challenges or weaknesses associated with research activities in
pavement preservation and to recommend strategies and
action items for overcoming any deficiencies. Figure 1 depicts
the suggested pavement preservation research process, a
consensus of the two individual breakout groups.

Performance Standards :

The group believed the best way to accomplish this was
to create public/private working groups to identify and
define research methodology. Defined research can be
conducted through the use of pooled fund studies, which
will look at the performance of various types of treatments
and material variability and monitor{thie performance of
experimental field sections. These studies éan be con-
ducted in several regions, which will emphasize different
environmental conditions. The data génerated by the
LTPP Specific Pavement Studies (SPS) and General
Pavement Studies (GPS) can be extended to focus on
PP/PM treatments. The information gathered from
performance studies can b@iisgd,to generate accus@te cost
data, material/treatmghit performange data and design
procedures, and implémentatién documentation.

Branching gut from thé'eentral element, the individual
groups emphasized different aspects6f the diagram. One
group focused on the importaiiee of performance models
and life-cycle cost analysis (LCCA) while the other empha-
sizéd the'eanduct of research.

The proper conduct of research when developing
reseaich studies entails using the right concepts and
philosophies, establishing test and control sections, and
keeping @ focus on the issues: “How does it affect pavement
petformance?” and “How does it affect the customer?” These
questions should be answered in terms of safety, ride quality,
longevity, and cost-effectiveness. The importance of using
control sections cannot be overstated.

An experiment or study must answer the following
questions to ensure that research is conducted properly:

= Performance -
Conduct of Studies to Determine
Research Treatment

' Performafice | .
Models | |
impiodientation of Pavement Preservation KN Lite-Cycle [
Treatment Procedures & Standards  SSSEESSER Cost Analysis [

Figure 1: Suggested Reseurch Processifor Pavemiént Preservation

The breakout gioups agreed that the most important
element of Figute I was “Performance Studies to Determine
Treatment Applications.” There is a lack of data and informa-
tion dealing with pavement preservation treatments that can
be used to produce specifications. Compelling arguments can
only be made to upper management and decision makers if
we can show examples of successful pavement preservation/
preventive maintenance (PP/PM) techniques and their
effectiveness in reducing the life-cycle cost of a pavement.
Performance studies involve conducting experiments and
studies in the laboratory using performance tests, accelerated
testing, and field studies. The key element is developing the
performance studies and documenting the results.

1. Does the treatment enhance performance in any way?
2. Is the treatment cost effective?

3. What is the correct timing of the treatment?

4. What is the best treatment/material to use?

The general consensus is that most research that has been
done in the area of PP/PM began and ended with question 4.
This is a major weakness that has hindered the highway
community from collecting necessary data and information.
Research studies need to address the remaining questions as
well if they are to provide us with the information we need to
sell PP/PM. There has traditionally been a lack of funding
and associated lack of long-term commitment in relation to
PP/PM-related research. Champions and stakeholders need to
sell the cost effectiveness of PP/PM research and market the
need for commitment in both the policy and funding of the
research. Success stories from other agencies need to be
promoted. Issues need to be defined and conduct of research
protocols need to be established through the partnership
between industry and public agencies.
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Once the conduct of research has been established the
process can then move on to performance standards. A
weakness is that there is no uniformity or standardization
in terms of a defined level of performance for different
types of treatments. The development of performance
standards and measurements are key to ensuring that the
customer’s needs and expectations are meet. Performance
levels need to be defined along with measuring and
equipment standards used to determine the level of
performance of various treatments. These standards need
to be developed based on state-of-the-art measuring
techniques, equipment, and criteria. Public and private
working groups need to be formed to define, promote and
implement performance standards. Most importantly, the key
for success is to listen to the customer and monitor customer
feedback. Performance standards, performance studies, and
conduct of research form a cyclic process by which potential
treatments and methodologies are developed.

After performance data has been collected it can be
imported into performance models that need to be devel-
oped for each of the various treatments. These models
must predict treatment performance based on various
types of distress and pavement conditions. Currently
experienced-based models do not exist and underlying
assumptions of model characteristics are@nproven. Ex-
pert decision models need to be generated. The model de-
velopment must have the long-term support of manage-
ment so models can be updated and upgraded as more
performance data become available. Mgflel"development
should use data provided by acceleratéd pavement tech-
niques and test section performance, and must be multidi-
mensional. The group recompiends that an expert panel be
created to define the models and foster theibdevelopment.

State and local agencies ¢an use the results'generated by
the model§ias inputs for LCCA, The LCCA will then
determing which PR/PM treatment 8 the most cost-
effective oven the entite lifeof the paventent. The
problem with current BOCAIS thelack of uniform
cost data and the exlusion of user costs as inputs.
When user costs are employed there tends to be
confusion over actuial versus perceived costs and the
overall user benefit associated with PP/PM. To
overcome this confusion, a specified methodology
based on the use of probabilistic LCCA needs to be
promoted.

Accurate material and cost data need to be
generated through industry involvement. User costs
need to be defined through the input of others in the
traffic and planning areas. The uniform cost data and
findings need to be simplified and documented so

that they can be implemented nationwide through training
programs and seminars.

Supplied with the data and information from the
LCCA, pavement preservation champions can then develop
support, a philosophy, and a program for implementation
of PP/PM within the State and local agencies’ maintenance
allocations. These champions then néed to promote their
success stories to others and to publish theiffindings and
experiences. In summary, Figure 1 serves.asa tdadmap for
the proper implémentation of PP/PM research andhrelating

the outcomes to %LCCA and program development.

The research breakout groups alsg developed an
example performance studywork plan thas includes the
following six steps:

1. Create public/pfivate worlding grotips to define
research methodelogy (6r conduct of research) and
baselines

2. Use existing and install e¥pefimental sections in field
and developaccompanying quality control/quality

assufance technigues.

Evaluate se¢tion performance.

3

4. Obtain cost information.

5. Develop material design procedures.
G, Create implementation documents.

The groups strongly recommend looking at the ability of
some laboratory test or a quality control/quality assurance test
to predict performance of a treatment in the field.

Figure 2 is a suggested research timetable for complet-
ing the work necessary to use the roadmap outlined in
Figure 1. Regarding the conduct of research, efforts have
already been made in that the Pavement Preservation Lead
State Team has already developed the initial protocols for
the conduct of research.

Figure 2: Suggested Research Timetable
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