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Executive Summary

A workshop was held in Sacramento on June 21-22, 2001, to develop research prob-
lem statements related to pavement preservation. The workshop was a joint effort
among the Federal Highway Administration (FHWA), American Association of State
Highway and Transportation Officials (AASHTO), and the Foundation for Pavement
Preservation (FPP). The California Department of Transportation hosted the 2-day meet-
ing. Participants at the workshop included FHWA, AASHTO members, FPP members,
and academia. Dr. Jon Epps of Granite Construction, Inc., facilitated the meeting.
The purpose of the workshop was to gather practitioners from various maint
disciplines around the United States fo discuss research need‘the P
tion arena. The outcome was to be a series of problem statemen
could promote for funding and study.
A total of 50 research problem statements ly iden
the following areas:
1. Construction practices,
2. Materials selection and design,
3. Treatment strategies and s n,
4. Performan
5. Training,
6. Policy.
zed the projects and the number of projects was then reduced to
a total of 22. Project sfatements were prepared for each of these topics.

This report was prepared documenting the findings of the workshop and the result-

ing research project statements. The report is available from FHWA or FPP.




one — introduction

Very little research has been conducted recently regarding pavement preservation
practices used in the United States and elsewhere. Most of the maintenance techniques
have evolved through the shared experience of practitioners. In conirast, a tremendbus
amount of research expenditures in the past 50 years has been spent on payement
materials characterization, construction practices, and pavement management tech-
niques. In the United States, this is due in part because f
the needs associated with the planning and execution of the
Interstate Highway System. During the Strategic Highwen
Research Program, some research funds werélexpended fo
improve techniques for patching and sealing of ‘eraigks and
joints. Recently, agencies have begurts invest research dhd
development funds into new preseryalion techniques and
practices. This has been spurred by several surveys indicat-
ing lack of customer satisfactioh,with pavement conditions,

safety, and congestion.

Commitinént to Pavement Preservation

The importance 6f maintaining the U.S. highway infrastructure was first recognized by
Congress in the 1978 Surface Transportation Act, which provided an emphasis on
maintaining the Inferstate System and permitted Federal funds to be used for such activ-
ities for the first time. More recently in the reorganization of FHWA, an Office of Asset

Management was established with the clear vision, among other goals, of prémoﬁng
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the benefits of pavement preservation to States. Since 1997, FHWA has partnered with
the FPP and AASHTO in sponsoring seminars, training courses, publications, and other
forms of outreach to emphasize the needs and benefits of a sound pavement

preservation program.

Strategic Pavement Preservation Research

Studies have indicated that the funding needed to keep the current National Highway
System in good condition amounts to nearly $50 billion annually, with current expendi:
tures standing only at $25 billion. With this shortfall and the likelihood of significaint
increases not very good, it's obvious that new and improved treatments and technigues
are required if we expect fo keep the system in an acceptable condition. By wisély
spending resources on research to improve practices and techniques fofpavement
preservation, we hopefully can close the gap iéfeen Aeeds and éenditioninterder to

better serve the traveling public.

Purpose of the Workshdp

The principal reason for the Wopkshep wasito gather pratitioners from various mainte-
nance disciplines around the Unifed States and eréie an atmosphere where research
needks could be diseussed, debated, ‘@nel challenged. The outcome was envisioned to be
a series of strategic problem sidiements that the partners could promore1

for funding and ‘siutly
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two — background

Current Situation

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 System of

National and Defense Highways—is now complete. The Federal-aid program is under-

going a significant transition from its original focus on building the Nation’s highway

network to one of preserving our investment in, and improving the quality of‘ our ififra-
structure. The demands on our highway network are greater than ever, and they will
continue to grow. With this increasing demand comes the expectation of a higher stan=
dard of performance. A 1995 National Qudlity Initiativé sbrvey fdufighthat pavement

condition was the number one concern of highway users. This @8ncern translateshinto

the general perception that highway agencies are not@8ing, o very'gded job of main-

taining the public’s highways. Although the levls find volumes Shiraffic o highways
today far exceed design expectancy, preventive maifiienance strategies may allow us

to meet the needs of the traveling public.

FPP-FHWA Partnership

FHWA, i partnership with offiér, members of the highway community, AASHTO, and
FPP, has been champiening the needifor continuous improvements to the qucﬂity, per-
formance, ‘and safehyfof the stteefand highways in the United States. Until now, the
primary goal'ef the FHWA and State highway agencies has been o complete the
Interstate highway system. With the system now complete, FHWA and many States are

redefining their goals to support continual improvements in quality—in terms of com-

fort, convenience and safety—on our Nation’s highway system. Pavement preservation

is key to accomplishing this goal.
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Need for Coordinated Effort to Identify
Research Needs

Pavement preservation is at the core of all future highway programs. It ;:alls for a con-
certed effort by indusiry and Federal, State, and local highway cgencie§ to generate
support for a program of activifies that will provide highway users with the highest level
of quality and cost effectiveness. To accomplish this, all parties must clearly identify
needed preservation acfivities, and then implement them. A key step in this effort is to

identify research needs to improve upon current practices.

Forum for the Future |

This forum, held in 1998 in Kansas City, laid out a road map'ef'ideas; stcalégies, and

techniques for pavement preservation. Key action areas included:

* Better understanding of pavement preservation, activitiesf whichyin turn Wilblead to
more broad-based support for preventive maintendnce.

* Integrated pavement performance data, including costs, benefits, and effectiveness of
preventive maintenance activities.

* Greater understanding of the negé\for ‘dedicated funds for pavement preservation
and top management suppdrifor the same.

o Performanc@pecifications, improveeh quality control/quality assurance procedures,
and readily ‘@vailable State®ahthe-practice’training materials.

Research was alse eonsiflered a key o the future. Appendix 1 of the foer proceedings

describes some of the important research issues.

Research Workshop—Sacramento

As a result of the partnership among FHWA, AASHTO, and FPP, and the issues out-
lined in the proceedings of Forum for the Future I, a workshop to identify the important

research needs was held in Sacramento in June 2001.

Federal Highway Administration and The Foundation for Pavement Preservation 4




i

three —m mission statement/gc}fals

The FPP mission statement, vision, and obijectives are given below. They were developed

as part of a continuous strategic planning effort within the organization.

Mission Statement

To continuously improve the quality and understanding of pavement preservation
technologies through outreach, education, research, public-private partnering, and

infernational exchange.

Goals

Providing the resources and support necessary to advance knowledge afdhsupport

for managing and preserving pavements.

Objectives

To support research to educate the publighgdvernment, anthindustry it the

economic, safety, and performance advantagesiof pavement preservation.

At an FPP Board of Directors meetinghin San Diega, California, in early 2001, the
Foundation and FHWA secognized the néed ford coordinated approach toi;'%c|en’rify
researchsneeds and periodicallis publish a research needs document, so as fo attract
attention and fundingite. address Hhese needs.

The reseairch néeds documentis an effort that has been assigned to the;?rjeseorch
committee of the Foundation. These reseérch needs statements will be revisi’rie;d periodi-

cally and an updéted research needs document will be issued.

| The FPP and FHWA

recognized the need

fora coordinated |

approach to identi

research needs and

periodvica_“y"éﬁb:l‘i_'sh :»

“aresearch needs

 document.
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four — research workshop

introduction

The FHWA/FPP Research Planning Workshop was held on June 21 and 22, 2001, in
Sacramento, California. The participants at the workshop are shown in Appendix A.
Representatives from the public sector, including FHWA, State highway agencies, and
local governments, as well as representatives from industry, including the FPP, materials
suppliers, consultants, and contractors, attended the meeting.

The purpose of the workshop was to identify, prioritize, and draft research problem
statements in the area of pavement preservation. An information package was pre-
pared and sent to the participants prior to the meefing. Among other things this pack-
age contained background papers and potential research prdblem statements. The key
background papers included the following:

* Moulthrop, J.S. and Hicks, R.G., Pavement Maintenance:

Preparing for the 21st Century.
e Federal Highway Administration, Pavement Preservation:
A Road Map for the Future.
¢ Transportation Research Board, Maintenance Reésearch
Master Planning Workshep.
Several research problem statements were then prépared and submitted for considera-
tion. The problem staléments included these prepared by the International Slurry
Surfacing Asseeittion, thé Universifipef California at Berkeley, and thé North Central

States Consortium.

General Considerations

The scope and purpose of the workshop were defined for the participants. The partici-
pants reconfirmed that the purpose of the workshop was to identify, prioritize, and pre-

pare draft research, development, and implementation problem statements in the

The purpose of the

 workshop was to identi- |

fy, prioritize, and draft
research problem state-

ments in the area of

pavement preservation.

Federal Highway Administration and The Foundation for Pavement Preservation 6




pavement preservation area. Both rigid or Portland cement concrete surfaced pave-
ments and flexible or asphalt bound materials surfaced pavements were to be consid-

ered. In addition, nonstructural activities (noise, safety, smoothness, aging, etc.) were to

be considered, as well as drainage considerations and thin surfacing materials.
All participants agreed that “champions” were needed if funding was to be
obtained to support the many research, development, and implementation needs. Joint
funding, such as State highway agency pooled-fund studies and joint public and pri-
vate sector projects, will be needed to fund and complete the research effort. Both
short- and long-term research, development, and implementation projects were consick
ered during the workshop.

The participants agreed that the Transportation Research Board researéhiproblem

statement format was acceptable for use.

Identification of Research, Development, and |
Implementation Topics |

Considerable effort was devotedfie identitying potential research, deve|op‘;ment,
and implementation fopics. Initially #i&\fopics were identified by each participant by

fitle. Information containedhin the informatian packiige was also considered. A list of

57 topicsawas initially identified tind then narrowed down to 50. These topics are

shown in Appendix B!

The 50\opics wére grouped info six areas as shown below:

1.0 Construction Practices

2.0 Mdlerials Selection and Mixture Design
3.0 Treatment Strategies and Selection

4.0 Performance Evaluation

5.0 Training

6.0 Policy

7 Federal Highway Administration and The Foundation for Pavement Presérélation




Additional discussion increased the original 57 topics by 15 as shown in Appendix B.

Additional topics included training programs, field validation, paints and markings,

joint sealants, and application of preventive maintenance to local roads.

Prioritized Topics

Appendix C contains a listing of the grouped and combined research topics. Shown on
the listing are the votes received from the first ballot used to prioritize the topics. The
first ballot votes together with the original topic number identification are shown in the
Appendix.

Based on the results from this first ballot, additional discussions were held relative
to the elimination of topics. Those topics that received relatively low numbers Bfvotes
were then evaluated. If champions were not identified for the low voig lepics, the topics
were eliminated from further consideration. THigiprocesé was completed for all of the

research areas and the high priority topics were icdenfified.

Draft Problem Statemerits

Each of the high priority resefifch tapies identified i the process described above
was assigned fo one or mor€ paticipants for préf@fation of the research problem state-
ment. The pfoBlem statement formal Was revised slightly at this time in the discussions
and the key quiline areas usBehio prepate the problem statements are listed below:

1. Title

2. Introdyetion/Background

3. Scope/QObjective

4. Work Plan

5. Proposed Deliverables (products)

6. User Community

High priority‘topics

for each of the
research areas -

were identified.

Federal Highway Administration and The Foundation for Pavement Preservation 8




7. Estimated Cost {range) and Duration L

8. Potential Partners

9. Implementation Statement

Report Preparation
The areas used fo group the problem statements were agreed upon as follows:
1.0 Construction
2.0 Materials Selection and Mix Design ’
3.0 Treatments and Selection Strategy
4.0 Performance
5.0 Training
6.0 Policy
7.0 Other
Jim Moulthrop, Gary Hicks, and Jo eioor’r that
resulted from the workshop. i ed and -
reviewed for inclusion in th w and

revise th
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five — strategic programs/projects

Seven research, development, and implementation areas were identified by the partici-
pants at the June 2001 conference. These program areas are:

1.0 Construction

As the demands on our national highway network continue to grow, so does the
need for construction and maintenance practices that will help extend the life of pave-
ments. State highway agencies are increasingly using o variety of pavement preventive
mainfenance treatments to keep pavements in good condition longer, including slurry
seal and microsurfacing applications. To ensure that these treatments are used to their
maximum effectiveness, however, further research is needed on s’rcmdordizing sugh
practices as field sampling methods and quality control/quality assurance procedukes,
Standardization of field sampling methods, for example, will help agencies verifjathat @

field mix is consistent with the laboratory mix design. Standard test meffiads for such

procedures as using an ignition oven in prepdting,slurrf, microsurfacing, andether
emulsion mixes, meanwhile, would be a valuable quelify control tool-Stndardization
will also help to encourage highway agenciét ta adlopt comprehensive pavement pre-
ventive mainfenance programs.

2.0 Materials Selection and Mix Design

The materials selection andimik design of a pavement preventive maintenance

treatment are erucidlie,the success of thist treatment. For example, an improperly
applied chip seal'can result in thearly failure of the pavement and costly corrective
mainfenance. In ather@ases, such as the use of asphalt emulsion treated mixes, the lack
of a standard design method can make it difficult to determine how a mix design will
perform. Determining Best practice materials selection and mix design procedures for
these and other treatments must be a high priority if we are to achieve Qltimate effec-
tiveness for pavement preventive maintenance. This information will help highway agen-

cies make informed, cost-effective decisions about preventive maintenance.

Federal Highway Administration and The Foundation for Pavement Preservation 10




3.0 Treatments and Selection Strategy
To be effective, preventive maintenance treatments must be implemented ot the

right time. Unlike routine maintenance, which is usually performed when the pavement

is failing, preventive maintenance tredf:menfs must be applied when the pavement s still
in good condition, with no structural damage. In order to minimize costs, it is% also
important that highway agencies choose the right treatment for the right road, taking
into account such variables as climate, traffic levels, and traffic delays.

In making these pavement preservation decisions, highway agencies use a bfead
spectrum of data that often exists in many disparate databases, such as ones for pave-
ment and maintenance management systems, traffic volumes, and construction énd
materials quality assurance records. Integrafing or linking these databasesiisiincreas-
ingly critical to making informed pavement preservation decisions.

4.0 Performance

As pavement preventive maintenance frealiienits become magehwidely used, it is

important fo evaluate their performane®. However, the &volutionary nature of new treat-

ments that have been introduced médns that perfagfiance measures and criteria are

often lacking. Research is neded infe developing guidelines and criteria for mainte-

nance treatment performatieeievaluations. These guidelines should include pﬁr@cedures
for collecting pavement data. Sughiprocedures and guidelines are essential to the con-
tinued suceessful implémenidiion, of pavement preservation initiatives nation\iwv;'de.

5.0 Training

A well-trained workforce is a more efficient and effective workforce. As highway
agencies place mare emphasis on using preventive maintenance rreatmenfs,% it has
become evident that fraining is needed on the design and construction of fhése treat-
ments. Training courses should be modular in nature, so that highway agenéiéas can

select the modules of interest to them. This training will provide a first infrodpéﬁon to

!
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those unfamiliar with the new preventive maintenance techniques, as well as serve as
refresher for those who would like to improve the performance of their maintenance
treatments. Ultimately, training will improve the overall construction quality of treat-
ments, helping to ensure that they perform for the length of or beyond their expected
life span. ;

6.0 Policy
For pavement preservation programs to succeed, they must be sustained efforts with
support and funding from all involved stakeholders. Loss of support or changing DO
or legislative priorities can result in the loss of the accumulated benefifs of pav
preservation. To ensure the continued support of squeholdw'eseqrch efforts m

identify and address their needs.

flexible.
7.0 Other
An odditional area of p i i search that should be considered
is the effeclive i . These have been used by many highway
agencies to ping and associated faulting in Porfland cement con-
crefe pavements. Hafwever, some questions have been raised about thé need for this

technique, as well\@sits cost effectiveness over time.

Federal Highway Administration and The Foundation for Pavement Preservation 12




These program areas represent themes for research, development, and implementa-
tion needs in the pavement preservation industry. Based on the program areas, specific

project needs were identified at the June 2001 meeting. The projects represent both

short- and long-term needs {See Table 5.1 on Page 14).

Detailed discussions of each of the seven program areas, as well as defailed project
descriptions, can be found in Appendix D. For ease of reference, each program is given
a number and each project is given a subset project number. For example, 1.1 identifi
the first project (QC/QA for Pavement Preventative Maintenance Treatments) in th
Construction Program Avrea (1.0). Each program area and project has bee

be a stand-alone document.
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Table 5.1 Program Areas and Pro/ect Summaries

Program Objective

Project
Number

Project Name

Project Objective

1.Construction :

Development of tests and 1.1
procedures to ensure quality
in all treatments.

1.2

1.3

QC/QA for Pavement
Preventative Maintenance
Treatments

Standardized Field Sampling
Methods for Slurry Seal and
Microsurfacing

Use of the Ignition Oven to

Determine Percentage of Asphallt

Concrete in Slurry,
Microsurfacing, and Other
Emulsion Mixes

Develop QC/QA methodolo-
gy for PM freciments.

Evaluate eurrent practices
and develop standards.

Devélop astandard method
faf determining the percent-
age of asphalt concrete for
PM treatments.

2.Materials Selection amnd Mhix Design

Evaluation of a variety of 2.1
PM treatments and develop-

ment of improved systems,

mix design methods, and
specifications. 2.2

Development of ‘@ ost-Effective
ChipdSeal System for RBavement
Préservation

Conerete Materials for
Mainfenance Applications

Perfarmange and Specifications
of Crack and Joint Sealants

Mix Design Procedures,
Engineering Properties, and
Performance Characteristics of

Emulsion Mixes with and
without RAP

Document best practices for
design of chip seals.

Document best practices for
use of PCC materials.

Document effectiveness of
seals and develop criteria for
evaluating seals.

Develop an improved mix
design procedure for emul-
sion mixes.

3.Treatments and Selection

Strategy

Selection of treatments and 3.1
timing based on ccst effec-

tiveness; development of
guidelines/tools to make

better decisions on appro-

priate treatments.

Timing of Preventative
Maintenance Applications fo
Effectively Extend Pavement
Service Life

Evaluate the benefits of
timely PP strategies.

Federal Highway Administration and The Foundation for Pavement Preservation
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Table 5.1 Program Areas and Project Summaries

Program Objective Project Project Objective

Number

Project Name

Strategy (cont'd)

3.Treatments and Selection

Evalugie the cost effective-
ness of PPstrategies.

Maximizing PP Strategies through
Cost Effectiveness Research

Selection of treatments and - 3.2
timing based on cost effec-

tiveness; development of
guidelines/tools to make 3.3
better decisions on appro-

priate treatments.

Identifg the mashappropriate
treatments for urban, areas.

Appropriate Maintenance
Treatments for Urban Areas

{(Window of Opportunity)

3.4 Development of PM Guidelines

Document best prfictices for
for Pavement Blow-Ups

maintenance of blow-ups.

Inventory existing database
systens for making PP
deéisions.

3.5 Development of Integrated
Databases To Make PP Decisions

4.Performance

Develop a set of guidelines
for evaluating PM treatments.

Guidelines fon Effective
Mainfenance Iréatment
Evaluation Test Sechions

Evaluation of the perform- 4.1
ance and other benefits of

preventive maintenance

treatments.

Identify performance meas-
ures for various PM treat-
ments and guide specs.

4.2 Performance Meaisures/Criteria
for Eonventional and
Wartahteed Preservation
Treatments

4.3 Ireatments and Quantification for ~ Quantify the noise reduction

4.4

Noise Reduction and Improved
Surface Characteristics

Documentation of Pavement
Performance Data Based on the
Application of PP Strategies

and improved surface char-
acteristics for PM treatments.

Develop procedures for col-
lecting and documenting
performance data.

5.Training

Provide training on design
and construction of
PM treatments.

Design and Construction of High

Development and delivery 5.1
Quality PM Treatments

of training on all aspects of
pavement preservation

5.2 Training and Certification of Improve the skill level of
Technicians technicians.
5.3 Training to Present the Results of  Early implementation of

R&D and to Facilitate

research findings.
Implementation

15 Federal Highway Administration and The Foundation for Pavement Preservation




Table 5.1 Program Areas and Project Summaries

Program Objective Project Project Name Project Objective
' Number

Development of emerging 6.1 Innovation in PM through Develop péfformance-based
issues and guidelines for PP Performance-Based Specifications  specs for alltypes of PM
programs. treatments.

6.2 Implementation Guidelines fora  Develop [guides for agehcies

PP Program ' wishing 16 develop PP pro®
grams.
7.0ther

Improvements in drainage, 7.1 Effectiveness of Retrofit Plocument current practices
equipment, and other mis- Edgedrains and deve|oF improved
cellaneous issues. guidalifies for design, con-

struction, and maintenance.

PM = Preventive Maintenance

PP = Pavement Preservation
Lo U .- ]

Federal Highway Administration and The Foundation for Pavement Preservation 1 6
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10.

11.

12.

13.

14.

15.
16.

Original Topics

Implementation strategies for R&D

Timing of pavement preservation
Pavement performance predictions using
mechanistic parameter (stand alone)
Conduct cost allocation study

Conduct cost effectiveness research activity
[benefit cost ratio]

Objective measures for warranty measures
Optimal crack sealing reservoir width [fole

low SHRP criteria]

. Winter patching material

. Data to support budget requeSits, [cost Vs,

performance]
Performance measures/critesiasfor presenva-
tion treatments for warrdnty purposes
Marketing strategys-public [external
Marketing strategy—intertial
Integrate pavement preservation into PMS
[network dnd project 1evel]
Reécord mainfcniance astivities in
PMS s¢stems
Threshold limits for preservation action
Integration of data sets [necessary elements
for effective performance prediction]

* PMS

» Design—materials/structural

* Construction quality

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

* Construction productivity [level of
detail, integration]

Future rehabilitation agthmaintenance
dependence on current treatiients selec-
tion—stand alone
PCC [hydraulic cement] slab replaceément
materials’ influenee on futhre rehab and
maintenafice alters@fives
Expérimentaldlan to detérmine mainte-
nancg effectiveniess= Guides [14-14]
Guidelinies for life-cycle construction analy-
SIS for pavement maintenance effectiveness
Implementation of QC in maintenance oper-
atiohé—organizational, materials, tech-
niqu;e‘s for measuring quality
QC)QA specs for maintenance operations,
variability, tolerance limits
Window of opportunity—climate, traffic,
lane occupancy, duration of operation [oper-
ating ;strength gain], performance trade-off
(industry input important)
Fiel:i%sampling techniques for slurry
seals/micro
Ignition oven for use in slurry/micro spec
Delamination—adhesion of layers
[tack fcoat]
Determine appropriate maintenance activi-

ties for selected climate, traffic, materials
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[guide for public agencies]

28. Treatment selection [individual operations]
vs. maintenance strategy [long term with
multiple treatments] [see no. 22]

29. Joint sealant [aging, adhesion, low temp.
performance, etc.] performance and specs
[Canada] application method

30. Traffic [high] as a criteria for selection of
maintenance alternatives

31. Integrating coordination of bridge and pave-
ment maintenance operations

32. Effectiveness of maintenance treatments on
roads in “poor” condition—hold road
together for a few years, local rodds, nond
engineefed

33. Effectiveness of roadway retrofitsdrainage
systems—stand alone

34. Effectiveness of preventive maintenance
(compare treated vganon treated pavements)

35. Use of,PG binder testing and aggregate
technigues ta speeify asphall binder for
maintenance putposecs

36. Design and construction practices for long
life chip seals [aggregate and asphalt specs]

37. Noise — reduce with maintenance treatment
(effectiveness of treatments to reduce noise)

38. Improve mix design methods for pavement

preservation materials

39.

40.
41.
42.
48

44,
45,
46.
47,

48.

49.
50.

* Slurry seal

* Micro

* Thin HMA

* Chip seals

* Pavement repair materidls
Improved procedure for seléction of bindes
for pavement preservation materials [emiul-
sions, hydrauli€ cement; asphalt rubber]
Thin surfacing matérials
Performanee speesifto foster innovation]
Construction\QC methods, tests, and criteria
Measurifig,existing pavement properties that
will allow for adjusting “mix” designs and
selegtion of techniques
Surface preparation prior to treatments
Criteria for grinding ruts—stand alone
PCC joint sealants—effectiveness
Patch materials for dowel bar
replacement/retrofit
PCC slab replacement materials—early age
cracking, durability issues—sulfate, ASR,
strength, cost, performance
Techniques for load transfer—Existing slabs
Accelerated testing for pavement testing

-* Mix design
» Materials selection

e Performance
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B. Additional Topics GROUP 7
GROUP 1 » Standardization of definitions

* Identify needed equipment
* Paint/Marker issues

improvements—SHRP idea

* Extraction procedures for asphalt properties— * Drainage

Under implementation of QC specs

* Joint sealant
* Develop Course 3—training

» Approaches for increasing production rates—

to local

integrate with MUTCD—get in, get out ‘

GROUP 2
* Field validation should be inco ated
into Topics 44, 45, 46

* Field validation of slurry/mi

pooled fund study

* Add surface char stics a

fricti

» Certification of technicians

¢ Training as a result of research,

development, and implementation
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APPENDIX C
First Round Balloting of Issues
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Highest number of ballots listed first

Group 1.0 Construction

. Implementation of QA/QC specs

. Field sampling of slurry/micro

. Field sampling of slurry and micros

. Ignition oven — slurry/micro binder

. Construction of long life preventive maintenance treatments

[surface prep, tacks, etc.], Incorporated into Topic 2.2

Group 2.0 Materials Selection/Mix Design

. Tests, mix design, and construction for asphalt-based mai
treatments—thin surfacing materials

. Binder and aggregate tests and procedures

. Chip seal mix design and adjustment for ex conditt

. Chip seal construction practices
. Field validation of all of the,above
. Treatments and quantificat

characteristics [friction and s

. Concrete [hydraulic cement] m
. Influence of future strategi
. Properties for DBR gr:

. Dowel bar load transfi
. Field validation
. Crack sealant:

vs of Opportunity

treatment vs. strategy

ic Evaluation

nents of in-situ pavement properties for improved mix
eatment design, Incorporated into Topic 2.2

30

13

fum—

12
11
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Group 4.0 Performance

. Experimental plans to determine maintenance effectiveness guide
. Objectives measures for warranties

. Data elements for performance prediction

. Performance measurements/criteria for preservation treatments

Group 5.0 Training

. NHI course 3 [design and construction of “best practic}es”]

. Training and certification of technicians

. Training—As a result of research, development, and 1mple

Group 6.0 Policy

. Develop performance related—specs for prevent1

[such as establishing a program, 1
obtaining funding and supporting b

. Integrate data sets for pa

and performance [into s
management syste

mamtenance to local roads

£

ervation

naintenance,

Votes

17

16

10

‘ ok
B
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APPENDIX D
Draft Problem Statements

1.0 Construction

2.0  Materials Selection an
Mix Design
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1.1 QC/QA for Pavement Preventative
Maintenance (PM) Treatments

1.2 Standardized Field Samplirig Methods for

‘ 1.3 Use of the Ignition Oven
Percentage of Asphalt Co
Slurry, Microsurfacing, and
Mixes

Q
\
™
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introduction and Background
Existing specifications for PM treatments are
method/recipe.

Scope and Objectives

This study will develop Quality Control/Quality
Assurance (QC/QA) testing methodology for
PM treatments. The magnitude of variability
associated with this methodology will be
defined.

Work Plan

Task 1. Define current practices through a liter-
ature search and survey of owner agen-
cies and industry groups.

Task 2. Develop lab and field methodologies.

Task 3. Develop training and certification pro‘
grams for sampling and testing techni-
cians

Proposed Deliverable

A research report will present th
lab and field studies and propose st
methodologies. Training and certifica
grams are essential for owner im

Potential Partners
Owner agencies, cities, cou

4. Other: airports, agencies, contractors.

Implementation

Technical bulletins, distribution of the standard
test methods for inclusion in owner agency spec-
ifications, and AASHTO and American Society
for Testing and Materials (ASTM) test methods.
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introduction and |
The use of slurry seal and microsurfacing appli-
cations are seeing steady growth in many States,
cities, counties, and other agencies. These mate-
rials are being tested for QC/QA compliance and
for monitoring project performance. There is an
urgent need for a standard sampling method.
This standard sampling method is crucial to ver-
ify that the field mix is consistent with the lab
mix design.

Background

Scope and Objectives

There are no existing standardized field sam-
pling methods or procedures for microsurfacing
and slurry seal aggregate, emulsion, and com-
bined mix materials. The objective of this study
is to evaluate current practices and develop a
standard practice.

Work Plan

Task 1. Develop proposed standards.

Task 2. Perform round-robin testing
proposed standards.

Task 3. Measure laboratory variation.

Task 4. Measure field variation.

rify

Proposed Deliverables
1. AASHTO Sampling Method.

$100,000.

N

User Community
1. Cities

2. Counties

3. State DOTs

4. Other: airports, agencies, and ¢

implementation

Place into owner agency QC/Q
AASHTO sampling method,
pling method.
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introduction and Background

The ignition oven is commonly used to deter-
mine the percentage of AC in the hot-mix
asphalt (HMA) industry, However, there is cur-
rently no standard procedure for the use of the
ignition oven or for solvent extraction of micro-
surfacing, slurries, and other emulsion mixes.
Initial studies involving the use of ignition ovens
for slurries and microsurfacing have been incon-
clusive. A completed lab-field study would help
define a specific procedure for slurries, micro-
surfacing, and other emulsion mixes. A standard
test method involving the use of the ignition
oven would be a valuable tool for the slurry and
microsurfacing industries.

Scope and Objectives

The objective of this study is to use the experi-
ence gained in the HMA industry to develop a
standard test method for determining percentage
of AC for microsurfacing, slurries, and othet
emulsion mixes.

Work Plan

Task 1. A literature search and survey of'agen-
cies will be conductedfo define the chr-
rent state of the prag¢iice in the use of
the ignition oven.

Task 2. A laboratory Study, followed by a field
verificatiofd study, will be Biseddo com-
pare the resulisiof the ignition oven with
solvent extractiomny

| Prop@sed Délllierable

! A research repgft will‘present the results of the
lab and field@étudies and propose a standard test
method.

ther Emulsi

enag
on Mix

e%

Potential Partners
Owner agencies, cities, counties, contractors,
ARRA, ISSA, and AEMA.

Duration and Cost
One year at an estimated cost_of $50,000.

User Community

1. Cities

2. Counties

3. State DOTs

4. Other: airpOits, agen€ics, and contractors.

impleientation

Technical bulletinsadistribiition of the standard
test method for inclusion'in owner agency
dpecifications, and AASHTO and

ASTMitest methods.
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2.1 Development of a Cost-Effective Chip Seal
System for Pavement Preservation

2.2 Concrete Materials for Mai
Applications

2.3 Performance and Specifica
and Joint Sealants

2.4 Mix Design Proce
Properties, and
of Emulsion
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ement Preservation

Introduction and Background

Chip seals are widely used for preventative
maintenance of pavements. These include emul-
sions for cold mix and cold-in-place recycling.
However, chip sealing continues to be an art and
when not properly applied can result in early
failure and costly corrective maintenance for
user agencies. Furthermore there is no accept-
able mix design procedure that predicts the engi-
neering properties of a cured emulsion mix.

Some systematic methodology is available
for chip sealing design and application.
However, in many cases it continues to be a
‘trial and error’ approach to chip sealing.
Additional technical information is needed that
defines binder selection based on climate and
integrates it with aggregate properties that allow
calculation of emulsion and aggregate applica-
tion rates during chip seal placement. Both mod-
ified and unmodified emulsion should be consid-
ered and their relative costs associated with this
particular pavement preservation Strategy.

Cold-mix design has been explored i
Europe (the OPTEL project) butsr@mained
inconclusive. Additionally, agvorkability tester
was developed to measure the cohesive stagngtiy
of the mix as a function.of ¢ute time. Further
work is needed to relate the mix cohesive
strength with its woskability and SmulsiOn
rheological properties.

Scape anthObjectives

The putpose of thisiproject 18 to consolidate and
review best prattice chip Seals design procedures
for asphalt efnulsions, including determining the
rheologic¢al properties of the binder and mix
design characteristics of the system.

Work Plan

1. Phase 1—Review current emulsion specifica-
tions for the purpose of converting these into
more fundamental engineering units. For this
purpose a correlation table shall be developed
showing current specification relationship
between Saybolt Furol and rotational viscome-

try. This would include the emulsion grade
types for rapid, medium, and slow sets.

2. Phase 2—Review and consolidate the state-
of-the-practice of mix design procedures for
emulsion mixes.

3. Phase 3—Select two emulsiontypes—a mod-
ified and unmodified—and#W0 fepresentative
aggregates to perform 4 mix design:
Determine the cohesion properties 0f the mix
(workability) and correlate these with the
rheological propesties of the,emulsiOin.

4. Phase 4—Révicw cmulsion tesidue recovery
methods.

Propdsed D&liverabies

1. A table of emulSienspecification in funda-
mental engineering units (mPa.s).

2.9A, best practice manual on chip seal design
and Genstiuction practices.

3. A mix design procedure with a workability
index correlated with mix properties and
Binder properties.

4. A standardized emulsion residue recovery
method.

Potential Partners
DOTs, binder suppliers, and contractor.

Duration and Cost

1. Phase 1 will last for 4 months at a cost of
$28,000, including the purchase of the neces-
sary equipment to determine the rheological
properties of the emulsion.

2. Phase 2 will have a duration of 3 months at a
cost of $25,000.

3. Phase 3 will run for 24 months at a cost of

$300,000.

User Community
AASHTO, FHWA, FPP, user agencies, cities,
and counties. ‘

implementation
To be implemented by AEMA, ARRA, and
AASHTO.
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introduction and Background

The repair, maintenance, and light rehabilitation
of rigid pavements includes activities such as
full-depth slab repair, partial-depth slab repair,
slab replacement, and dowel bar retrofit. In
many cases, these activities are performed in
traffic closure windows of 4 to 12 hours, and
therefore require hydraulic cement concrete
(HCC) materials that will reach high enough
strength when opened to traffic so that signifi-
cant life is not used by the first several days of
traffic. These materials must also have adequate
chemical, environmental, and mechanical dura-
bility to last 5 to 20 years, and must not present
any significant construction difficulties.

Scope and Objectives

The objectives of this project are:

1. Identify the situations in which these types of
material are applicable, and for which Type
I/IT portland cement concrete are not applica-
ble.

2. Identify the set of characteristics requised for
the types of maintenance and rehabilitation
activities that these materials would be used
for.

3. Identify current material typesdivailable for
this kind of work, and potential future matesi-
als (tie into National Science Foundation
(NSF) project on futurg éementitious materi-
als). _

4. Develop a set of propertyranges fromi labora-
tory teSting for these types of materials for
the characteristics from Objective 2.

5. Develop a set of cafepstudies f0m work per-
formedWsing these types dfimaterials (where
available), andd@élate the results from the case
studies to'Objectives 1, 2, 3, and 4.

Work Plan ,

Task 1. Identify the situations in which these
types of material are applicable. This
includes defining the types of activities
for which accelerated Type I/II materi-
als may not be applicable, or in which
other types of materials may be compet-
itive with accelerated Type I/II. These

situations should be defined in terms of
variables such as the available construc-
tion windows, locations, types of pave-
ment, construction workezone con-
straints, handling difficultiés, and
expected performance, etc.

Task 2. Identify the set of chagfieteristics
required for the types 0f maintenance
and rehabilitation activities that these
materials wouldsbe used fom, These,
characteristies will'likely melude:

* early stréngth gaifi;

* long-terin strexgth;

* sepisitivity of strength £ain to
temperature, thix design, curing, etc.;

* thermal coefficient'ot expansion;

» shrinkage;

* Workability;

* chemical stability;

* abrasion resistance;

» handling characteristics; and

* tecyclability.

Specific tests and allowable ranges of properties
should be identified for each of the characteris-
tics applicable to these maintenance and rehabil-
itation activities.

Task 3. Identify current material types that may
be applicable to this kind of work.
There are many manufacturers of mate-
rials attempting to enter this market at
this time. Many are proprietary, and do
not disclose the nature of their product,
which will make this task difficult to
perform. At least approximate material
types should be identified, such as port-
land cements, calcium sulfoaluminates,
calcium aluminates, fly ash products,
etc. This task should include considera-
tion of materials being developed as
part of the NSF study on cementitious
materials.

Task 4. (This is an optional task that may be
removed if it is found that there are too
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many potential products, as this should
not become a new product evaluation
project). Select several materials from
each material type category and subject
them to the range of tests identified in
Task 2. Compare measured properties
with the range of applicable values
identified in Task 3. Identify any prob-
lems with performing the set of tests
from Task 3 for each type of material.

Task 5. Identify case studies using these materi-
als. Where possible, check the values
obtained in these case studies with the
results of Tasks 2, 3, and 4. And where
possible, evaluate the long-term per-
formance of these projects and materials
and why they worked or didn’t work.

Proposed Deliverables

1. A set of tests and recommended allowable
ranges for results from those tests. This also
conveys to manufacturers and ‘potential man-
ufacturers what agencies are looKingyfor in
terms of pavement preservation activities.

2. A set of material types that maggbe of uséfor
pavement preservation actififies.

3. Initial set of test values typical for eachanates
rial type and information for agencies rggard-
ing difficulties with material types in achiev-
ing the required properties, as Well as(ditfi-
culties with test methods for measuring these
prdperties for certaiil materials types.

4. A set'ol ease studies identifying problems
and successiul teghniques for using these
materials, and their lohg-term performance.

Potenti@l Partners

Innovative Pavement Research Foundation
(IPRF), American Concrete Pavement
Association (ACPA), FHWA, and State DOTs.
Material manufacturers would be partners in the
evaluation process. Mix designs should be devel-
oped by manufacturers and researchers working
together to optimize properties, not by the
researchers alone.

yuration and Cost
Three years at an estimated cost of $500,000 to
$1.5 million.

User Community
Agencies, contractors, and mategials manufactur-
ers.

implementation

The set of tests and required properties should
be transmitted to agéfgies. It should befwritten
so that it can bg incorporated intospecifications.
Any changes tequireddo testsh or new tests,
needed to, measure 26quired characteristics
should B¢ writtén i1t standand format for imple-
mentation. The case §tudi€s should be made
available to the agency and contractor community.

37 Federal Highway Administration and The Foundation for Pavement Preservation




Introduction and Background

A significant preventive maintenance practice
for highway agencies is joint and crack sealing.
However, there have been many questions raised
about the quality and consistency of the materi-
als being used. Premature failure of sealants in
the field has also called into question the effec-
tiveness of these materials as a treatment for
pavements.

Joint filling and cracking are one of the most
common maintenance activities undertaken on
pavements. The purpose of sealing the pave-
ments with an asphalt-based material is to
reduce infiltration of moisture. Prevention of
moisture infiltration will help mitigate the occur-
rence of further distresses, such as the stripping
of asphalt cement from aggregate particles and
the weakening of the pavement structure, which
in turn will lead to further pavement distress.
Many methods are currently used to seal joints
and cracks, and it is not always obvious which.
method and material will be the most'¢ost-effec-
tive for a given situation.

A 1982 concluded, “there has notdbeen uni-
versal agreement among pavemenf iiaintenance
engineers regarding the effectiven€ss of the joint
and crack sealing operation, It is €onsidered ben-
eficial by some, whereas @gthers question its
value, contending that the Operatiori 18 net.edst
effective because of its short life and theresult-
ant needdos frequent renewal™ A national sur-
vey done by théiitah DOT found that most
states believed that “some form ‘of distress
would result or be aéceleratethif their crack seal-
ing program werg(discontinued” (Belangie and
Anderson 1981).

Scope and Objectives

The objectives of fhe study are twofold: 1.
Develop consistency and performance test crite-
ria for evaluating and grading sealants, and 2.
Document the effectiveness of joint and crack
sealing methods.

Work Plan

The work plan is proposed to develop in two
phases. The first phase will involve a literature
search and development of a proposed experi-
mental plan. This phase will make use of work
that has been done or is in progress, The second
phase will be to fulfill the experim@ntal plan,
conduct analyses, and propose/iést specifications
for sealants.

Proposed Deliverables

The deliverables aré expected o be an AASHTO
format test procedure and4 specification for
grading and evaluating geaiants.

Potential Partners D/

FHWA, AASHTO, State DOTs, National
Assogiatien of County Engineers (NACE), and
pavementindustries.

Dutation and Cost

Twenty-four to 30 months at an estimated cost
0h$300,000=-$400,000.

User Community
Federal agencies, State DOTs, cities, and coun-
ties.

implementation

It is expected that the implementation will be
undertaken by highway owner agencies, which
includes Federal agencies, AASHTO, State
DOTs, and cities and counties.
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introduction and Background

There is increased interest in the use of asphalt
emulsion treated mixes for a variety of reasons,
including environmental and safety. At present
there is no standard or universally accepted
design method for determining the properties of
asphalt emulsion treated mixes, whether or not
they contain recycled asphalt pavement [RAP].
Reliable information on the engineering proper-
ties of these mixes [fatigue, permanent deforma-
tion, and plastic deformation] is not available.
Without this type of information, the perform-
ance characteristics are indeterminate. The
amount of money being spent in the United
States on asphalt emulsion mixes is estimated to
be $25 million annually. There is an urgent need
to develop a rational procedure for the design of
these type mixes in order to assure that this levél
of expenditure is not wasted.

Scope and Objectives

The purpose of this study is to develop a me€ha-
nistic-based mix design procedure fofasphalit
emulsion mixes, including the establishment of
fundamental engineering properties. A study is
currently underway at the Universitypef Rhode
Island evaluating a mix designfprocess for
asphalt emulsion mixes contdining RAP.
However, this study is not comiprehensive
enough to satisfy the néeds of the,public and pri-
vate sectors for emuyd§ion mixes.

Wopl@Rlan
It is possible theonduct the Werk in several
phases; which mighteensist of the following:

aracteristics of Emulsion Mixes with and without RAP

ties, and Performa:

Phase I: Literature search, documentation of
the state-of-the-art, site visits, commu-
nication with practitioners, and Phase
II work plan develgpment.

Phase II: Sample accumulation, tésting proto-
cols, equipment deyelopment, testing
and evaluation, add data analysis.

Phase III: Final report and teéeommendations;
test methods. and prosedures il
AASHTO/ASTM formatiiiplementa-
tionplan, intefactive CD, and tutorial.

Propogld Deliverables

The propased delivénablesawill be a final report
and recommendations, test methods and proce-
diires in AASHTO/ASTM format, implementa-
tion plahyinteractive CD, and tutorial.

Chiration and Cost

It'1s éstimated that the cost of conducting the
study 1§3$750,000. The costs are broken down as
follows:

o Phase I—$75,000
e Phase II—$500,000
¢ Phase III—$175,000

User Community

This problem statement should be sent to
AASHTO States, FHWA, APWA, NACE, and
the FPP.

Implementation

As noted above, $25 million is spent annually
now in producing these mixes. A new and
improved design and analysis method would
greatly enhance the performance of these efforts.
The findings of this study could be readily
implemented in the paving industry by the
ARRA, AEMA, Al, and AASHTO States.
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3.1 Timing of Preventative Maintenance
Applications to Effectively Extend
Pavement Service Life

3.2 Maximizing Pavement Preservat
Strategies through Cost Effeg
Research

Integrated Databases To
reservation Decisions

Federal Highway Administration and The Foundation for Pavement Preservation 40




ng ' ppl
Effectively Ex&emﬁ %wem@ﬁ% gewgc@ Life

introduction and Background

A 1995 National Quality Initiative survey found
that pavement condition was the number one
concern for highway users. All transportation
agencies face the significant challenge of pre-
serving the existing highway pavement structure
within the allocated budgetary constraints.
Preventative maintenance strategies implemented
at the appropriate time are an effective way to
delay accelerated pavement deterioration and to
stretch the available limited funds.

Scope and Objectives

The objective of this research is to have all State
and local transportation agencies recognize that
the timely application of pavement preservaticil
strategies can be an integral part of an effective
pavement preservation program; to provide doc-
umented results of successful pavement preser-
vation programs and pavement preservation
treatments; and to provide implementatiofs
strategies in the form of a pavement préservation
manual to duplicate results.

Work Plan

Task 1: State-of-the-Practicé~—Evaluate thé
state-of-the-pragtice rélative to agencies
that have dendonstrated successful
implementdtion of a pavementgieserva-
tion program, ldentify both sirigle treat-
ment and multisifeatment strategies.

Task 2: “FieldhStudies—USe gurrent and past
projects ashappropriate’to evaluate tech-
niquesdhat have been successfully used
10 effectively extend pavement service
life.

Task 3: Develop Treatment Parameters—
Identify and quantify the factors that
influenced the successful implementa-
tion of a preservation technique, includ-
ing time of treatment application in the
existing pavement life cycle.

Task 4: Develop Implementation Manual—
Develop an implementation pavement
preservation manual for distribution to
State and local transportation agencies.

Proposed Deliverables

1. List of agencies that haveguccessfully imple-
mented pavement preservation programs.

2. Identification of specific successful treat-
ments and quantified resultss@chieved.

3. Implementation Treatmeht Manual,

Potential Partners
State DOTs, FHWAsNACE, anth APWAL

Duration afd Cost ,
Three years atia cost of $350.,000.

User Cammuinity
State and loeal transportation agencies.

impiemientation
Distribution of implementation manuals to user
comhmunity.
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Introduction and Background

Current preservation strategies rely on pavement
condition data collected by trained observers or
by the use of automated equipment, which is
capable of measuring a number of different
pavement characteristics. Some agencies have
not developed the ability to share pavement
management data and as a result, decisions
regarding specific treatments are without the
benefit of adequate information.

A procedure or policy is usually established
by an agency in order to choose the appropriate
treatment; this may include guidelines, goals,
and strategies. Current practice is quite variable
and ranges from choosing the treatment based
on past experience to using comprehensive com-
puter programs.

Scope and Objectives

Limited resources require the movement toward
preserving our pavements by adopting the “right
treatment, to the right road, at the right time’?
concept. This concept must be adopted if agen-
cies are going to minimize costs while meeting
customer expectations.

Work Plan

This project will use a nuniber of different pro-
cedures to evaluate the coSt effectiveness of
potential preservation strateégies. Procedures will
include cost of treatment, lifeyof treatment, cost
of traffi¢ eontr@l,user costs during application,
maintenance and tehabilitation ¢Osts over an
analysis period, and user bénefits Tor a specific
treatment.

Proposed Deliverables
Phase I: Provide eost effectiveness evaluations
for each pavement strategy.
Phase II: Provide cost effectiveness evaluations
for different regimes of pavement
strategies over a specified time, i.e., 30
years.

Potential Partners
DQTs, universities, FHWA, local agencies, and
industry.

Duration and Cost
Phase I: Three years at an estimated €ost of
$ 720,000.
Phase II: One year at an estimated cost of
$ 240,000.

User Communit§
DQOTs, local agencies, FHWA, and consultants.

Implemegtation
Publish guides and provide training.
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Window of Opportunity)

introduction and Background
Maintenance activities performed in urban areas
are often restricted to off peak hours. This can
influence the selection of the treatment and/or its
short-term and long-term performance.

Scope and Objectives

The objective of this project is to identify the
most appropriate maintenance treatment consid-
ering climate, traffic levels, traffic delays, etc. It
is also designed to identify tradeoffs between
performance and length of delay by establishing
an optimum window of opportunity for different
traffic levels.

Work Plan

Task 1. State of the practice. The first task is tg
determine current practices dealing with
selecting maintenance treatments for
different climates, traffic levels, etc.

Task 2. User delays per treatment. This task.s
to determine the traffic delays assderat-
ed with the various treatments tised in
urban areas. The details developed to
provide guidance for the engineering
and construction delaygfare a function
of the traffic volumes; the time required
to complete a unit se¢tion before open-
ing to traffic, et€.

Task 3. Windows of @pportunity, This task will
develop appropriate windows of oppor-
tunities for the Warious maintenance
tiedments to minimize user delays
and/or maximize expected performance.

Task 4. Implementation manual. An implemen-
tation manual will be developed to pro-
vide guidance to the engineering and
construction commufiity as to the most
appropriate maintenan¢eitreatments,
considering climate, tratfic level, and
user delay.

Proposed Deliverable

The proposed deliverable will be a manual that
can be used by agéncies o select theaiost
appropriate pavéient maintenance treatments
considering climate, tréffic 1¢vel, and user
delays.

Potential Partners
EHWA, Pooled fund, and FPP.

uration and Cost
Telve monthsat an estimated cost of $150,000.

User Community
State and local agencies

Implementation

The findings from this workshop will be imple-
mented through workshops that use the resulting
manual.
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Introduction and Background

The combined effect of moisture, temperature
increase, incompressible materials, and deterio-
rating jointed concrete pavements are known to
produce pavement blow-ups. In older pavements,
there can be several in a single day. At the very
least, blow-ups disrupt traffic and, at the worst,
they may produce vehicular crashes and even
cause fatalities.

Current maintenance practice regarding
blow-ups is primarily reactive. There is very lit-
tle research literature on the subject to provide
the practitioner guidance on how to address the
condition before it occurs.

Scope and Objectives

Synthesize existing research information.

Develop predictive procedures.

Investigate preventive techniques.

Develop specific research statements to

address identified deficiencies in pféventive

maintenance techniques.

5. Develop guidelines for preventive mainte-
nance procedures and timing.

e

Work Plan

Task 1. Do a literature search on jointed con-
crete pavement blgw-ups.and synthesize
the results.

Task 2. Develop procedures, to identify how and
when preventive activities should be
conducted.

Task 3. Iavestigate eRisting preventive mainte-
nanee techmgues andyidentify where
techniqued arc needed.

Task 4. Develop research statements to investi-
gate new preventive maintenance tech-
niques.

Task 5. Develop guidelines, priuf,Jand
distribute.

Proposed Deliverables

The proposed deliverables are prédictive proce-
dures and guidelines for preventive maintenance
procedures and timing.

Potential Partfiers
FHWA, APWA, NACE, AWSHTO, ACPA, and
State and local tratispesiation agencies.

Duration and Cost

Eight®en months at an estimated cost of
$300,000.

UsenCommunity
State andhlocal transportation agencies.

Implementation
Publishvand distribute guidelines.
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Introduction and Background

A broad spectrum of data is used to make
informed decisions about transportation spend-
ing. This data is available in various databases
(e.g., pavement, bridge, and maintenance man-
agement systems; traffic records; traffic vol-
umes; and construction and material quality
assurance records) that generally exist separate
and independent from one another. Integration of
these various databases is becoming more and
more critical in making informed spending allo-
cation decisions.

Scope and Objectives

To survey and inventory the existing database
systems to identify essential information neces-
sary to make pavement preservation decisionsg

Work Plan

Task 1. Do a literature search on data warehous-
ing technology.

Task 2. Survey existing databases (€. pave-
ment management systems, quality
assurance databases, highway perform-
ance monitoring system.database, main-
tenance management@ystent, traffic
management systems) to identify avail=
able data elements.

Task 3. Identify needéd data‘€léments that are
not available (0 make pavémentreser-
vation decisions,

TaskdmPilot test pavement preservation model
0 a'minimum of twe, States.

Task §. \Develop ammaining package to assist
States i implementing the decision
model.

Task 6. Conduct regional workshops for inter-
ested parties.

Task 7. Writé\a final report documenting the
research effort.

Proposed Deliverables
Pavement preservation decision model, training
materials, and final report.

Potential Partners
FHWA, NACE, APWA, AASHTO, and State
and local transportation ageficies.

Duration and Cost
Twenty-four months.at.an estithated cost of
$500,000.

User Communiiy
State and local frafisportatiol agencies, consult-
ants, and \universities:

iiplementation
Conduet tegional workshops for interested par-
ties.
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4.1 Guidelines for Effective Maintenance
Treatment Evaluation Test Sections

4.2 Performance Measures/Crit

4.3 Treatments and Quantifica

4.4 Documentatio

Conventional and Warranteed
Treatments

Reduction and Improved S
Characteristics

Federal Highway Administration and The Foundation for Pavement Preservation 46




Introduction and Background
Maintenance treatments are often difficult to
evaluate in the laboratory or with accelerated
pavement testing devices because their perform-
ance is highly dependent on long-term exposure
to the environment, which is difficult to acceler-
ate artificially. Maintenance treatments are typi-
cally evaluated by placing test sections on main-
line pavement sections and evaluating their per-
formance. Closed-circuit tracks may also be effi-
cient for the evaluation of maintenance treat-
ments and behave much the same as mainline
test sections. To obtain valid and useful conclu-
sions, it is vital that good experimental tech-
niques be used in these comparisons.

Scope and Objectives

The objective of this project is to develop a set
of guidelines in useable form for the develop-
ment of maintenance treatment comparison
experiments using mainline pavement test secy
tions or closed-circuit tracks.

Work Plan

Task 1. Identify the mechanisms by which typi-
cal maintenance treatpdents fzil (usually
a combination of enfironmental and
traffic stresses, subject to treatmént
type, design vafiables, and constriiétion
variables).

Task 2. Identify the €haracteristics 0f existing
pavement conditions and environment
18gions that would influence mainte-
nance tieatment performance in a set of
test sections, amd, specific methods for
measufing those characteristics. This
cowld include items such as deflections,
stiffnesses, thicknesses, pavement layer
condition, temperature and rainfall vari-
ables, drainage, past traffic, etc.

Task 3. Identify the properties that should be
measured for evaluation of the mainte-
nance treatment test sections after their
construction. These properties should be
related to the mechanisms by which
maintenance treatments fail (Task 1).

nt Evaluation Test Sections

Task 4. Investigate requirements for obtaining
statistically unbiased and valid experi-
ments, incorporating the results of Task
2 with statistical pgilaciples.

Task 5. Investigate requirerngnts for obtaining
statistically unbiased andwalid results
from the evaluation@f maintenance
treatment test secfions after their con-
struction.

Task 6. Incorporate the results of Tasks |
through Semtopan easy te use document
for maintenance personnel and
reseatchers. Fhis dogument should
probably alo inclugdé some examples.

Proposgd Deliverables

1. A repoif documenting the results of the proj-
ect.

2. The Guidelines document from Task 6.

Potential Partners
State DOTs, FHWA, and NACE.

Duration and Cost
One year at an estimated cost of $80,000 —
$120,000.

User Community
Transportation agencies and research organiza-
tions.

Implementation

The set of tests and required properties should
be transmitted to transportation agencies and rel-
evant organizations. It should be written so that
it is easy to use and should have detailed and
clear instructions about how to set up and run an
experiment. It should be made available through
various media.
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Introduction and Background

Many new products are being introduced to
extend the life of pavements with a minimum
amount of labor and cost. Different treatments
have their own failure mechanisms and their
own specific characteristics required to maintain
their functionality. Specifications are often lack-
ing due to the evolutionary nature of the prod-
ucts. Also lacking are means of measuring prop-
erties and obtaining statistically valid measure-
ment samples. This project will provide guide-
lines for quantifying the performance of preser-
vation treatments by establishing specific guide-
lines and criteria. The guidelines must address
both conventional construction practices and
warrantee projects. They should provide guid-
ance as to which types of measures should be
applied to different types of treatments, and
should be oriented to minimize and share risk
between the contractor and the owner.

Scope and Objectives

The objectives of this project are:

1. Identify appropriate performance measures
and specific tests for different types of
preservation treatments.

2. Develop statistically sound safipling plans
for conventional construction and for warr@n-
teed projects. For warragféed projects, the
sampling will need to include afiégquency O
sampling over the wartantee period.

3. Develgp guide specifications for the imple-
mentation'ef the results.

Work Plan

Task 1. Identify failure mechanisms and func-
tional séquirements for different classes
of préservation treatment, and the rela-
tion befween the two.

Task 2. Identify tésts methods to measure pro-
gression of distress or, preferably, func-
tional condition. The practicality of
implementing these methods should be
considered as second only to their abili-
ty to measure the required characteristic.

arranteed Preservation Treatments

Task 3. Investigate sampling and testing
requirements for obtaining unbiased,
statistically valid measurements for each
required property. '

Task 4. Incorporate the results of tasks 1
through 3 into guideline specification
language.

Task 5. Use the guideline spegifications angd
tests on several pilot projects, as a
“shadow” specification'if mecessary.
Refine specifiatiofand téstsybased on
the results©Of the pilot projects.

Task 6. Produce a final repoit and guideline
specifications.

Proposed Deliverables

1. Report documenting the results of
the project.

2. Specifications, that can be incorporated into
construction specifications for conventional
and warrantee preservation treatment proj-
ects.

Poténtial Partners

Most State DOTs, FHWA, and local government
agencies will benefit from guidelines for surfac-
ing treatments. ‘

Duration and Cost

This project is expected to last 3.5 years.
Creating and modifying the specifications will
take 1.5 years, while 2 years will be needed to
perform and evaluate the pilot projects.

Cost for Tasks 1 through 4 and Task 6 should be
about $300,000. Cost for Tasks 5 and 6 should
be about $40,000 per project evaluated.

User Community

Maintenance forces from State and local agen-
cies will benefit from specifications that provide
workable products and have guaranteed longevi-
ty requirements.

Implementation ,
State, county, and local agencies will be can-
vassed with the specifications developed.
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Introduction and Background

Many urban areas are experiencing local concern
over noise levels from pavements. Comprehen-
sive studies have been completed in Europe
resulting in significant changes in material selec-
tion, pavement design, and surface preparation.
Very little work has been done studying noise in
the United States, yet much has been done in the
area of surface characteristics. Specifically, sur-
face characteristics are skid resistance and
smoothness. However, noise and surface charac-
teristics should be studied together as the two
areas generally influence each other. Preventive
maintenance has a significant role in affecting
and improving these highway characteristics,
which in turn will improve the quality of life of
people living and working near urban highways
as well as the users. Further, the saving to high-
way agencies in potentially reducing expendi-
tures on noise barriers could be significant, as
well as the valuations on properties bordering
highways.

Scope and Objectives

The project objective will be to examine the
variables affecting noise and swface characteris,
tics. This will include quantiffing the variables,
influences, and interaction of noise and suffidce
characteristics. Both intéflor and exterior ndise
measurements will be made. Pavement type and
the effect of the mainténance treatment on noise
and surface characteristies,will be quantified.

Worlk Plan

It is expected thestudy Will progress in two
phases. The figst phase will'include a literature
review and a‘proposed experimental plan for the
project. The second phase will be fulfilling the
experimental plan and providing analysis in a
final report.

Proposed Deliverables

The proposed deliverable will be a final report
summarizing the completed research. It is
expected that the report will outline the effects
of preventive maintenance on noise and surface
characteristics. Guidelines for effects of surface

treatments on noise measurements will be pro-
vided as a deliverable.

Potential Partners
FHWA, AASHTO, State DOTS, NACE, and
pavement industries.

uration and Cost
Thirty months at an estimated cost of $400.000
to $600,000.

User Commiunity
Federal agencies, State DOTS, cities, and coun-
ties.

Impleméntation

I isexpected that the implementation will be
undertaken by highway owner agencies, which
includes Federal agencies, AASHTO, State
DOTs, and cities and counties.
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introduction and Background

In 1996, AASHTO established the Lead State
Team (LST) concept to transfer the implementa-
tion of Strategic Highway Research Program
materials and technologies to the State level.
One of the seven emphasis areas was pavement
preventive maintenance, which later became
known as pavement preservation. The primary
goals of the Pavement Preservation LST were to
support preservation program and technology
development along with research efforts evaluat-
ing the performance and cost effectiveness of
preservation strategies. Further, the LST wanted
to have all State transportation agencies recog-
nize that the timely application of pavement
preservation strategies can be an integral part of
an effective infrastructure asset management
program. Several States have successfully imple-
mented pavement preservation programs, and
research is now needed to develop procedures
for collecting and documenting pavement per-
formance data that can be integrated infOhasset
management programs. It is essential for'the
continued successful implementation of the
pavement preservation initiative that this work
be sponsored and funded. This resear@h will pro-
vide critical information as States dévelop asset
management strategies arising from the
Governmental Accounting St@hdards\Boards’s
Statement 34.

Scope and Objectives

The objedtive ofithis research would be to devel-

op procedures forcolleeting data‘and document-

ing pavement performance résulting from the
application of prevefitive mainténance tech-
niques through aétructured pavement preserva-
tion program. The study should give considera-
tion to the following elements:

1. Determination'0fithe type of data that needs
to be collected, ‘along with appropriate pave-
ment measuring standards.

2. Integration of pavement management system
data with preservation/preventive mainte-
nance data. This would include the utilization
of asset management tools such as condition
assessments and next generation maintenance

. A@gé@i@éﬁ@@
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management systems that can capture work
performed on specific sections of roadway
and provide detailed history and cost analy-
sis. :

3. Development of methodologies {ohanalyzing
data on preventive maintenance stratégies
with respect to cost and relatiy€ benefit.

Duration and Cost
The estimated cost of this research effort is
$500,000.

User Community

The principal dudience £Or this research initiative
is State and log¢al highway agengies, FHWA,
AASHTO, and'the private sector.

Implem@ntatioh

Itisenvisioned that procedures developed as
part'©bithis initiative'will be disseminated
through @series of publications, presentations,
and specifications. National Highway Institute
(NHD courses currently under development on
pavement preservation will also include this
information.
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introduction and Background

As agencies place an increasing emphasis on the
use of preventive maintenance treatments as part
of their pavement preservation practice, a need
for training on the design and construction of
those treatments has become evident. For some,
this course will provide the first exposure to the
proper design and construction of new tech-
niques; to others it will serve as a refresher and
provide tools and tips to improve the perform-
ance of preventive maintenance treatments.

It is anticipated that the course will be mod-
ular in nature, consisting of approximately 4
hours of material on each of the techniques
included in the training material. Agencies
requesting this course will select the modules of
interest to them from among those that are avail*
able, thus determining the duration of the
course.

Scope and Objectives

The objective of this course is to pro¥ide train-
ing to highway agencies on the proper deésign
and construction of preventive maintenainee tech-
niques.

Work Plan

It is expected that thegflateriahfor this traiing

course will come from 1ndustty brganizations

that have already developed extensive fraining

programs on their tréatthents. The work in this

praject therefore consists of taking the material

that industey prevides and Organizing it into a

NHI format suitableéfor presentation by the gov-

ernment,As sich, thetollowing tasks are pro-

posed:

1. Solicit information from industry organiza-
tions.

2. Outline modules to be included in course.

3. Obtain final information from industry.

4. Organize information into NHI course format.

Proposed Deliverables

The deliverables for this training course are a
series of modules for each preventive mainte-
nance treatment. The training package is likely

to include videos, material samples, a package
of reference material, and a PowerPoint presen-
tation.

Potential Partners

Partners for this training program include all of
the industry organizations that areinwolved in
promoting preventive maifitenance. These
include FPP, AEMA, ISSA. ARRA, ACPAy and
the National Asphalt Pavement Association
(NAPA).

Duration afnd Cdst

The estimated €ost'to develop this training mate-
rial is about $185,000 to $40.000 per training
module. This costis Based on industry organiza-
tions, contractors, and other agencies providing
trathing matetial that they have already devel-
oped thatiean be incorporated into the final
package. Each module will require between 1
and 3 months to develop, starting with the solici-
tation, of materials that can be used in the course
and continuing through the development of
drafts, industry and expert panel review, and
final approval. Work on multiple modules would
proceed concurrently.

User Community

The target audience for this course includes
maintenance engineers; field inspectors; and
maintenance workers responsible for the design,
construction, or inspection of the selected pre-
ventive maintenance treatments.

implementation
This course is one of a series of courses on

pavement preservation being offered to agencies
through the NHI.
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Introduction and Background
Preventive maintenance treatments are a growing
part of many agencies’ pavement preservation
practices. One complaint about such treatments,
however, is the variability of their performance.
Such variability can lead to premature failure,
which in turn leads agencies to turn away from
the use of treatments that could be very benefi-
cial.

Variability comes from many sources, some
of which are controllable and some of which are
not. One area where significant improvements
can be made to reduce variability is the skill
level of personnel involved in the monitoring
and construction of preventive maintenance
treatments. This has already been demonstrated
in both the concrete and hot-mix asphalt paving
industries, where certified technicians have
helped to raise the skill level of critical field per-
sonnel, with the result being higher quality
paving projects.

The availability of a training program for
both equipment operators and Quality
Control/Quality Assurance (QC/QA)teehnicians
involved in the inspection of prevehifive mainte-
nance treatments will help to improve the ovegall
construction quality of thosetreafiments and
thereby contribute to theirfimproved perform-
ance. Improved performé@sice will in“tiriphelp 10
ensure that the treatments pécform at or above
their expeied lives. This will become even more
important as morgyand more ageneies move
toward petformance spéeifications and war-
ranties for their preyéntive mdintenance treat-
ment applicationss

Training is'also needed for the management
level, to familiarize decisionmakers with the
types of controls'that are being promoted within
the industry.

Scope and Objectives

The objective of this training program is to
improve the skill level of all of the personnel
involved in the construction of preventive main-
tenance treatments. This is likely to be accom-

plished through the development of three distinct
training programs aimed at three different audi-
ences: equipment operators, QC/QA personnel,
and agency and contractor management. The
training programs will lead to cetlification for
equipment operators and QC/QA persannel.

Work Plan

The development of the training programs cain

mirror certification programs thathhave already

been developed by thehotmmix industry. Thé
tasks include:

1. Define training fequirem@ntis, including the
types of certification hat will bé required.

2. Solicit infOrmation from industry organiza-
tions to detérmine thevavaiddbility of existing
training materials.

3. Quitline modules to be included in the differ-

ent certifi€ation programs.

. Develop training programs.

. Develop testing programs for final certifica-

tiorn.

620btain industry and agency review of training
plegrams.

7. Finakize training materials.

b

Proposed Deliverables

The deliverables for this training course are a
series of modules for each preventive mainte-
nance treatment. The training package is likely
to include videos, material samples, a package
of reference material, and a PowerPoint presen-
tation.

Potential Partners

Partners for this training program include all of
the industry organizations that are involved in
promoting preventive maintenance. These
include FPP, AEMA, ISSA, ARRA, ACPA, and
NAPA.

Duration and Cost

The estimated cost to develop this training mate-
rial is about $200,000. Assistance will be
required from industry organizations and con-
tractors to identify needs and provide feedback
throughout the development of the material.
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User Community

The target audience for this course includes
maintenance engineers, contractors, field inspec-
tors, contractor quality control personnel, and
equipment operators responsible for the con-
struction or inspection of the selected preventive
maintenance treatments. It will benefit both
agencies and contractors directly, and the travel-
ing public indirectly.

implementation

This course could be implemented by the NHI,
individual agencies, or by other groups that are

able to award certification. !
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introduction and Background

This document introduces a very extensive and
comprehensive program of R&D in the general
pavement preservation/preventive maintenance
field. The document identifies areas of needed
research, and it is expected that in the near
future these research areas will be taken up by
the agencies that are able to move from concept
to reality. It is expected that some of these
research topics will be performed, and that the
results will be of use to the pavement mainte-
nance community. Eventually, it is expected that
additional training will be required to implement
the findings of many of these different research
efforts.

Until the research moves forward, identify-
ing future training needs is purely speculative.
However, it is important to recognize now that
training will be an integral part of any successful
research effort.

O

N
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6.1 Innovation in Preventative Maintenance
through Performance-Based Specifications

6.2 Implementation Guidelines . Pavement

Preservation Program
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Introduction and Background
Specifications for preventative maintenance
applications are traditionally written in a defini-
tive and exact manner that dictate the process
necessary to achieve a desired finished product.
Often, the contractor performing preventative
maintenance projects can offer innovative
approaches to achieve the desired finished prod-
uct in a manner that is more cost effective with
less interruption to traffic. However, rigid speci-
fications that dictate the process and sequence of
operations can stifle and discourage this type of
contractor innovation.

Work hours on pavement preventative main-
tenance activities are becoming more relegated
to evening hours when traffic volumes are at
their lowest. The window of time for these activ-
ities is very constraining and ultimately prolongs
the duration of disturbance to traffic. Therefore,
finding ways to increase productivity and mini,
mize project duration is critical.

Specifications for some pavement préventa-
tive maintenance applications need to be‘more
flexible, with more emphasis onfthe finished
product, and less process spedific. Where feasis
ble, contractor innovation should be encoutaged
by the adoption of perfafimance-based specifica-
tions.

Scope and Objetiiues

Spedificaniens for the variohs preventative main-
tenange, technigues should be earefully evaluated
to determine the specifie desired final product.
Each technique@hould e évaluated to determine
if the perforfiance-based specifications would be
feasible. Cértainly this approach will lend itself
to certain pré¥entative maintenance applications
more than othérs. Research should be conducted
to develop performance-based specifications
where feasible in order to increase productivity,
decrease costs, minimize the disruption of the
roadway for the traveling public, and improve
work zone safety for workers and the traveling
public.

Work Plan

Task 1. Perform a literature search on perform-
ance-based specifications. Develop a
questionnaire for State,and local trans-
portation agencies and €ontractors to
determine the extent and €haracteristics
of the performancedbased speeifications
that are currently peing used.

Task 2. Investigate the prajeet histories 0f dgen-
cies that have successfully used per-
formancefbasedspecificationst

Task 3. Identify the preventative niaintenance
activifies thatflend tiémselves to per-
formance-based spegifications. For suc-
cessful‘activities, déi¢rmine the measur-
able outcome Bf performance standard
that should be used.

Task, Draft model performance-based specifi-
¢dtions for various preventative mainte-
naﬂnce techniques.

Task 5. Work with a minimum of one State and
one local contracting agency to pilot test
the model specifications.

Task 6. Prepare a final report summarizing the
results of the research effort.

Pmp@ﬁed Deliverables

Model performance-based spemﬁcatlons should
be developed for distribution to various Federal,
State, and 1ocal organizations and agencies.

P@t@maﬁ Partners

FHWA, State DOTs, State asphalt and concrete
pavement associations, APWA, NACE, ARRA,
and NAPA,

juration and Cost
Thirty months at an expected cost of $500,000.

User Community

State DOTs, Local government agencies, APWA,
NACE, Consulting Engineers, American Road
and Transpprtation Builders Association, and
National and State contractors’ associations.
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implementation

Model specifications should be distributed to
DOTs and local agencies. FPP and other part-
ners, through marketing and training efforts,
should encourage these agencies to adopt per-
formance-based specifications. This information
could be incorporated into FHWA and Local
Technical Assistance Program training programs
and NACE/APWA training and technical guides.

Q
\
™
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introduction and Background
Transitioning to a Pavement Preservation
Program (P3) is a multi-year effort based on sci-
entific and engineering principles that must
include sustained support and funding from all
involved stakeholders, including the U.S. DOT,
transportation agencies’ management and staff,
legislators, the contracting industry, and the pub-
lic. Scientific research and operational practice
have confirmed and documented that “perform-
ing the right treatment at the right time on the
right roadway” can reduce reactionary mainte-
nance costs by a factor of as much as six. Many
transportation agencies have initiated the journey
to obtain the rewards of lower costs and higher
consistent levels of service, only to be delayed
by changes in DOT or legislative champions or.
priorities. The P3 principles must be integratet
into the basic fabric of the DOTs with continual
education for the ever-changing DOT staff, leg-
islators, and public. Loss of support by any of
the stakeholders, or the promotinggef “defefred
maintenance” or “worst first” stratégies qould
result in loss of the accumulated benefits of a
P3. The research must identify and addressithe
needs of all stakeholders to ensuselheir contin-
ued support.

Scope and Objectives

The objective of this 1&scarch effort is to dévelop
implementation guillelines for transpom@tion
agencies wishing to make the multi-year transi-
tion40 @P3 with all of it tewards for the stake-
holders,

WorkBlan

Task 1. ‘Conduct a literature search on the topic
and associated areas. Prepare question-
naites for stakeholder groups including
Federal, State, and local transportation
ageneies; legislatures; the contracting
industry; and public transportation
groups.

Task 2. Prepare draft implementation guidelines
with all necessary support documenta-
tion, manuals, and multi-media promo-

tions for the transition process. These
materials should identify the informa-
tional and educational needs of all
stakeholders, with afhemphasis on insti-
tutional and legal bargiérs that may

: delay or prohibit the transition.

Task 3. Pilot test the implepsEntatiomyguidelines
in a minimum of two States anéhtwo
localities.

Task 4. Modify the impleméntation guidelines
and suppestimaterials Based od the
result ¢f the pilof tests.

Task 5. Conduct workéhopsdn each of the
AASHTO s€gions for interested stake-
holders.

Task 6. Maodify the implefientation guidelines
anid support materials based on the feed-
back from the regional workshops, and
prepate a final report documenting the
researeh effort.

Prébosed Deliverables

Implementation guidelines with support docu-
mentation, manuals, and multi-media promo-
tions to assist transportation agencies and all of
the stakeholders in the transition to a P3. Post all
documents and materials on the Internet for free
downloading by all interested parties.

Potential Partners
AASHTO, FHWA, NACE, APWA, and the con-
tracting industry.

Duration and Cost
Thirty-six months at an estimated cost of
$900,000.

User Community

Federal, State, and local DOTs; AASHTO; con-
tracting industry; NACE; APWA; and transporta-
tion system users.

implementation

Implementation guidelines and support materials
will be provided free of charge to all interested
parties.
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introduction and Background

Retrofit edgedrains (both conventional and geo-
composite) have been used by many SHAs to
reduce or prevent pumping and associated fault-
ing in Portland cement concrete (PCC) pave-
ments. Some SHAs have abandoned the practice.
Questions have been raised about the long-term
effectiveness of this preventive maintenance
technique, especially considering the lack of
needed maintenance that is usually experienced.

Scope and Objectives

Document current practices in the use of PCC
pavement retrofit edgedrains. Obtain and sum-
marize information on performance, warrants for
use, design, construction, maintenance details,
and cost effectiveness. Develop guidelines for
when to use and for proper design, constructién.
and maintenance practices.

Work Plan

Task 1. Prepare survey questionnaire.
Task 2. Complete survey.

Task 3. Summarize and report results.

Proposed Deliverables

1. A state-of-the-practice repOit on the use of
retrofit edgedrains to reduee or prevent
pumping in PCC payements.

2. A document confaining recommendations for
warrants, design details, best construction
prd@tices, and mainténance requirements.

Potential Partners
ACPA, FHWA, Innovative Pavement Research
Foundation, and NCHRP.

Duration and.Cost
Nine months at an estimated cost of $75,000.

User Community
Owners of PCC pavements, industry, and thade
associations.

Implementdlion

Prepare and dissemindte a flfer summarizing the
results ofithe sutvesd and include guidelines for
use, constiuction Specifications, and mainte-
nance guidélines (if ifligidecmed to be an accept-
able, cost-effective practice).
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