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il A TECHNOLOGY PROGRAM FOR PORTLAND CEMENT CONCRETE PAVEMENTS

FOREWORD

The Federal Highway Administration’s Pavement Technology
Program is a managed suite of research, development, delivery,
and deployment initiatives focused on the improvement of
pavement performance. The goal of the program is to achieve
deployment of improved technologies that will lead to more
durable, user-responsive, cost-effective pavement systems. The
program’s effectiveness relies on the greatly expanded
participation of the FHWA field offices in the delivery and
deployment of pavement technology.

Key features of the program include the following:

# The program is based on the formation of working
partnerships, thus reflecting the input and buy-in of
State departments of transportation, the American
Association of State Highway and Transportation
Officials (AASHTO), academia, and the pavement
industry.

¢ Accomplishment of the program is a collaborative
effort by all FHWA headquarters and field officés.

The Pavement Technology Program has twodfiajor focus areas:
asset management and better performing pavements.

The asset management area inchides research, dévelopment
delivery, and deployment of tools and methods to torecase
conditions asehcosts, assign values 10 assets, measure refurns on
investments, measur@iesource capacity anghuser costs, quantify
benefits and Opportunity costpand evaluate vestment
tradeoffs.

Although asset management is a fundamental element of all of
FHWA’s pavement programs, it is specififally addressed in the
pavement management program and is thi§ fiot addressed in
this report.

The better performing pavements ared includes research,
development, delivery, and deployment oftechnology ape
training activities associateds@ithmew and réeycled mdienals;
the design system and gélection of design features; and
construction processes. The goalds to dexélop pavements that
will have a longer service lifef provide a\smoother, quieter ride,
and require less maintenance.

Thé fo8us,areas of better performing pavements and asset
managetient aiecompased of four technology programs:

@ Portland cement concrete (PCC) pavement
# Asphalt concrete pavement
4 Pavement management

4 Long-term pavement performance (LTPP) studies

This report focuses on the PCC pavement technology program.
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OBJECTIVES

The portland cement concrete pavement technology program is
composed of three elements:

® Materials characterization and mixture design
® Pavement evaluation and structural design
® Performance specifications and construction procedures

Those three elements comprise 13 key objectives:

& Materials Characterization and Mixture Design

1. Improved testing methods for materials
characterization and selection

2. Procedures for predicting and preventing materials-
related distress

3. Models and procedures to achieve high-performance
concrete for pavements

4. Use of advanced concrete materials

& Pavement Evaluation and Structural Design

5. Pavement response and performanced@ata for design
and analysis

6. Approaches for prevention gfistructikal distress and
deterioration

7. New design concepts for
PCC,construction and
rapid repair

8. Performance-based
rehabilitation strafégies

® Performance Specifications and Constiiletion Procedures
9. Effect of construction equipment agdprocedures

10. Nondestructive testing {NDT) and'6ther inovative
techniques for concrete paverient evaluation

11. Performance-related specifications (PRS) for rigid
pavements

12. Advanced traffi€ managemenis and constliction
strategies

13. Pavement smoothness

Fach objective is\addressed by mulfiple projects that encompass
the research, development, delivery, and deployment of the
technologyiitegether, these projects will bring the concept of
high-performance oncrete pavement {HPCP) into the state of
the practice. In many cases, projects are already underway to
accomplish these objectives; in other cases, additional effort or
new projectswill likely be needed to achieve the objective (see
Table 1).

Table 2 summarizes the funding needed by fiscal year

. 1998-2003 for these projects. Many segments of the 13 specific
objectives will be completed in the next 5 to 7 years

(see Table 3 for timeline and products).




2 A TECHNOLOGY PROGRAM FOR PORTLAND CEMENT CONCRETE PAVEMENTS

MATERIALS
CHARACTERIZATION
AND MIXTURE DESIGN

Improved testing methods for materials
characterization and selection

The ever-increasing complexity of concrete mixtures has
made recipe specifications and empirical rules of mixture
design less reliable for obtaining concretes with the
desired performance for HPCP. The use of a range of
chemical and mineral admixtures, and the potential for
compatibility problems, have added to this complexity.
Improved tests are needed that better characterize the
materials involved in terms of their impact on the
performance of the concrete produced. This is
particularly true in the case of aggregates, whose
potential influence on concrete performance has not been
sufficiently investigated or categorized. The suite of tests
developed must also be able to evaluate any waste,
byproduct, or recycled material with the potential for use
in paving concrete.

Procedures for predicting and preventing
materials-related distress

Premature materials-related distress in con@fee
pavements appears to be becoming mére widespread.
Investigation to date indicates a vari¢ty of potential
causes for this problem. Workd@currently in progress 0
develop guidelines for the evalization of materials-related
distress in existing paveffignts. Using these guidelifies, the
distresses must be evaluated'€o determine the causative
mecli@nismsiEhen, procedures for predicting and
preventing the disteeSamust be developed for inclusion in
the mix design process for HPGR, To be successful, these
evaluation ptoceduffes must beapplicable to job-specific
materials and proportions.

3.

Models and procedures io achieve high-
performance concrete for pavements

The complexity of portland cement concrete mixes, as
indicated by objectives 1 and 2, above, will make the
trial-and-error process of mix design in the laboratory
even more time consuming and labor intensive than it
already is. Means are therefore nfeded to model the
behaviors of concrete mixes without actually having to
mix all of the possible combinations anel st specimens
in the laboratory. Work has begufi on computen
simulation of concrete in order/t0 optimize propottions
and properties. This work needs t0,be continued \so that
most of the details of mix design ¢ambe worked/out
through such simudlations, withonly smallsegle
laboratory follgw-up testing needed to verify predictions,
These models must be egdpable of designing concrete
mixes idearporating@ecycled materials, as well as special
mixes fot Maintenanceor rehabiilitation activities.

Use of advanced concrete materials

Qoncrete mixes are becoming more and more complex.
Research is needed to determine the effect of admixtures,
and their interaction, on the long-term performance of
PCC. In addition, evaluation of other advanced materials,
such as fiber of various types, and a range of cementitious
and pozzolanic materials will be conducted in order to
determine their effect on performance of the concrete in
both the plastic and hardened conditions.
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PAVEMENT EVALUATION
AND STRUCTURAL DESIGN

Pavement response and performance data for
design and analysis

Most design and analysis procedures for rigid pavements
are based on assumptions as to the behavior of concrete
pavements under a range of environmental conditions
and loading. The lack of agreement, even among experts
in the area, as to the magnitude and prevalence of the
effect of these factors indicates the need for further study
and clarification. Current studies are systematically
evaluating the effects of curling and warping of jointed
pavements and these effects in combination with loads.
This information, along with performance data, needs to
be formatted so that it can be used in design, analysis,
and evaluation processes leading to HPCP. This
information would feed into the AASHTO 2002 design
guide, as well as later design guides.

Approaches for prevention of structural distress
and deterioration

The performance of in-service pavements needs € be
evaluated for possible deficiencies in the currently used
rigid pavement design procedures. Use of LTPR.data will
be an integral part of this evaluation, andl the results will
be used in support of the development of the AASHTO
2002 design guide. Design procedures for reinforcing steel
will be evaluated, and an optifnized progedure will be
developed for jonted reinflirced concrete paveinent
(JRCP} and continuously reiforted concrete pavement
(CRCP) Allso, optimized design prasedures for lean
concrete bases willbe developed based'on LTPP data and
data collected through FHWIAS test and evaluation
project 30,

New design concepts for PCC construction and
rapid repair

The three currently used new pavement types (in order of
use) are: jointed plain concrete pavement (JPCP),
continuous reinforced concrete pavement (CRCP), and
jointed reinforced concrete pavement (JRCP). They have
all been around for some time, and all can have
performance problems. Because JPCP and CRCP have the
greatest potential for HPCP, they are the fodus of future
design improvements. New design{concepts for
construction and/or rapid repair$ may also need'to be
developed to help deliver the HRCR concept. These might
include such approaches as precast/prestressed conerete
slabs or post-tensipfied pavements. The mesissof two-lift
construction, as practiced indiurope and demonstrated in
Detroit, must al§e be explored.

Performance-based rebabilitation strategies

In order t0be suceessful, an ongoing rehabilitation
program must have a series of key elements.
Rehabilitation trigger values must be defined for each
perfonmance element of concern so that rehabilitation is
scheduled and performed in a timely manner.
Performance models must be developed to predict the
performance of various rehabilitation treatments.
Guidelines for selection of the appropriate rehabilitation
options must be developed and provided in an easy-to-use
format.
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4 A TECHNOLOGY PROGRAM FOR PORTLAND CEMENT CONCRETE PAVEMENTS

PERFORMANCE
SPECIFICATIONS AND
CONSTRUCTION
PROCEDURES

Effect of construction equipment and
procedures

The size and sophistication of concrete paving equipment
has greatly increased over the past several vears. The
effect of these changes on the performance of pavements
constructed with this equipment should be carefully
evaluated so that it can be optimized, This needs to be
coordinated with the investigations of materials and mix
design to ensure that the construction equipment and the
mixes being developed are compatible with each other
and that HPCP is the result. Pavement texturing and
curing must be investigated and optimized as a part of
this effort. Close cooperation with the paving and ready-
mixed concrete industries and equipment manufacturers is
a necessity to meet this objective.

Nondestructive testing (NDT) and‘other
innovative techniques for concrete pavepient
evaluation

A number of NDT techniques and othefavailable
technologies have the potential to improve our ability to
evaluate the characteristics and propéities of concreté
mixes and concrete pavemenfS. One préssing example 1§
the need for a quality conttol procedure fondetermiing
the placement of dowel bats at joints. This problem will
be adduessed in partnership Withithe concrete paving
industey. A Woirkshop of viable WDIE techniques for
concrete will be develiped and deliveredl. This workshop
will addsess a wide sange of cofierete and concrete
pavement propeifies and characteristics, as well as the
techniques (0 measure them.

11.

12,

13.

Performance-related specifications (PRS) for
rigid pavements

FHWA has had an ongoing program of research in the
area of PRS for rigid pavements to help ensure the
construction of HPCP. States are advancing through the
continuum of cookbook specifications to quality
control/quality assurance {QCAYA), specifications to PRS-
based specifications. Determination ahd setting of limits
on performance parameters are part of the development
process. In order for this prografn to suceeedhadvanced
nondestructive tests must be developed, validagedyand
implemented as necessary to measure the performanee
parameters. This test development %l be coordinated
with nondestructiVe testing teshniques, PRS@elivery
depends on buyin to the €bncept and then cooperation
by the States and industry.

Advanced Ixaffic management and construction
strategies

Under certain §ifaations, user costs and delays can
butweigh all other considerations for pavement
conitruction, reconstruction, or rehabilitation. In these
cases, special steps must be taken to minimize lane
closures and reduced traffic access. Examples of strategies
currently used in fast-track paving are nighttime paving
and high early strength concrete, which allow pavements
to be opened earlier to traffic. These and other logistical
and construction options need further evaluation in order
to develop a set of guidelines for delivery to the States.

Pavement smoothness

Initial (as-constructed) smoothness of concrete pavements
has long been an important issue in the construction of
concrete pavements. Advances in concrete materials and
paving equipment have enabled the construction of ever-
smoother pavements. Currently there is no definitive
guideline as to what level of smoothness is appropriate
for concrete pavements. Initial smoothness will be
investigated to determine its impact on long-term
pavement performance, as well as on ride quality, as
perceived by the traveling public.




Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS
Materials Characterization and Mixture Design

To extend concrete pavement life through enhanced equipment and procedures for materials selection, distress potential prediiction, and fiixture design optimization.

Topic Areas:

(1) Improved testing methods for materials characterization and selection

{2) Procedures for predicting and preventing materials-related distress

{3} Models and procedures to achieve high-performance concrete (HPC) for pavements
(4) Use of advanced concrete materials

{1] Improved testing methods for materials characterization and selection

Project Project Project
Title Description Type
DP-75 Field Management of Demonstrate state-ofthe-art testing equipment Delivery/Deployment
Concrete Mixes using the mabile concrete laboratory Contract
TE-34 SHRP Showcase Deliver information on SHRP products; conduct equipment Delivery/Deployment
Contracts loan program; and provide tecfinieal assistance Contract -
Petrographic Reprint manual and deliver to field Delivery
Manual Staff
Petrographic " Develop and deliver workshop based o Development/Deployment
Technigues Petrographic Manual Contract
Petrographic Develop experig@ystem fog@elographic Development
Examination examination Contract -
PCC Rheology Develop a simple and workable test for the Research/Development
_and Workability determination of PCCworkability Contract -
Freeze-Thaw Invesligate modifications (0 the freeze-thaw test Research
Durability developed dnder SHIRP Staff
Thermat Coefiicient Developfest procedures and equipment to measure the Development
of Expansion thermal [Coefficient of expafision of concrele Staff
PCC Evaluate Various permeability test methods in Research
Permeability felation 10 concrete durability Staff
Shrinkage Evaluate shrinkage potefitial of PCC Research
Potential Staff
Micro-Cracking lavestigate the field occurrence and the impact of Research
micio-tracking on longterm performance Contract -
Guidelines for Optimizing Develap Synthesis of various topics refated to Development
Materials and Mix Design for HPC materials @nd mix design for HPC Contract
Effect of Cementitious Investigate effect of cementitious compounds on Research
Compounds condiete performance NCHRP
Aggregate Aggreqgate tests related to field performance Development
Characterization NCHRP
NHI Course 13119 - Partland Training course to provide introduction or refresher for Delivery
Cement Concrete Materials inspectors & engineers working in PCC canstruction Staff

¢ 3dnind IHL A04d oNIg1ing



Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS |connnuep)

Project Project Project
Title Description Type
{2] Procedures for predicting and preventing materials-related distress
Early Distress in Concrete Deliver report to field Delivery
Pavements Staff
Automated Image Analysis System Develop procedure to analyze air voids in PCC Development
for PCC Air Vioids Analysis using automated linear raverse systems and semi- Staff
automated point count systems
Materials-Related Develop guidelines for detection, analysis, and Development
Distress treatment of materialsrelated distress in PCC Contract
Mix-Specific Evaluate existing tests to determine reaction of Development
ASR Potential aggregate sources and concrete mixes Staff
Remaining ASR Develop procedure to evaluate remaining ASR Development
Distress Potential distress potential in existing concrete pavement Contract
Guidelines on PCCP Evaluation Synthesis of research/development. projects Development
and Repair/Rehabilitation/Recyling Options Contract
{3) Models and procedures to achieve HPC for pavements
DP-119 Demonstrate qéality concéte rixdesign, Development
Quiality Concrete batching, and CORSHCHON procedures Contract
Evaluation of PCC Strength and ‘Develop guidelines @n oplimized strength Development
Associated Properties concrete for pavement Contract
Statistical Approach to Investigate feasibilitg,of LsIg Statistical Development
Mix Optirnization experimental design (o optimize eoncrete mixtures Staft
o Link Materials Evaluate Jinking materials databasesom different Development
Databases sources and agencies intadniegrated system Contract
Recycled PCC Develop ‘guidelines for recycled PCCin Development
Aggregate pavements Contract
(4] Use of advanced concrete materials
Effect and Interaction Determineeffect and interaction of concrete Research
of Admixtures admixtures on longterm performance of PCC Contract
- Advanced Materials Evalllate advanced materials as part of TE-30, Research/Development
Evaluation suchas fiber reinforcing and GGBF slag Work Order
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Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS {conmuep)

Pavement Evaluation and Structurai Design

To achieve HPCP by extending the service life and minimizing the life-cycle costs of concrete pavements, through enhanced design progédiures based on a better

understanding of the refationships among pavement design, response, and performance.
Topic Areas:

(5) Pavement response and performance data for design and analysis

{6) Approaches for prevention of structural distress and deterioration

{7) New design concepts for PCC construction and rapid repair

{8) Performance-based rehabilitation strategies

{5} Pavement response and performance data for design and analysis

Project Project Project
Title Description Type
Workshop on Portland Cement Develop workshop on PCC pavement design ariel Development/Delivery
Concrete Paverment Design construction based upon recently completed reseaich Contract/Staff
Interactive CD-ROM on PCC Develop and deliver interactive CD-ROM of Development/Delivery
Pavement Design and Construction recommended practices for PCC design & €onstruction Contract ]
' Curling and Conduct research on the effect OF cyrling and Research/Development
Warping warping on thé Performafce of PCC pavernent Research/Development Contract
Deveiopment of Roughness Time sequence [oRgitudingl profile data and Research/Development
_in PCCP analysis to expiore (Mg dévelopment of ToUghness Contract
LTPP Product Development Develop/deliver LTPP praduiets from researcl ahd Development/Delivery/Deployment
and Delivery {l} analysis from dRRyfer implémentation team Contract/Staff
[TPP Product Development Develop/déliver LTPP products fiom research and Development/Delivery/Deployment
and Delivery {li} analysis from LTPP for HNGA53 Contract/Staff

{6) Approaches for prevention of structural distress and deterioration

Optimized Steel Design for Develop an optimized steel design procedure for Development/Delivery
JRCP and CRCP JRCPand CRCP ) Contract
Pavement Structural Utilize LBRP SPS-2 project to refine PCC structural design Development/Delivery
Design (SPS-Z) ~ process I support of AASHTO 2002 guide Contract/Staff
Optimized LCB Design Develop a procedure to design an optimized LCB Development/Delivery
for PCGusing results from TE-30 and SPS-2 projects Contract

/ 3¥NLNd IH1 404 DNIQT1INg



Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS (conmnuep)

Project Project Project
Title Description Type
{7] New design concepts for PCC construction and rapid repair
Accelerated Testing Test and evaluate ultra-thin whitetopping (UTW) in ALE Development
of UTW in partnership with ACPA Partnership
Guidelines for Whitetopping Develop/deliver gquidelines for whitetopping Developmenr/DeHvely
existing asphalt pavements including UTW Contract
Precast PCC Panels Investigate feasibility of using precast PCC for 7 Researel/Development/Delivery
for Pavements new pavernent and rapid repair of existing pavements Contract
Advanced Design Features from - Test and evaluate advanced design features from Development/Delivery
TE-30 Projects TE-30 projects Contract
Alternative Load Transfer Devices Develop quidance for cost-effective use of load Development/Delivery
devices based on TE-30 projects Contract
Thin-Bonded Overlay Guidelines Develop guidelines based upon ISTEA 6005 TBO Dévefopment/DeHvery
projects Contract
Guidance on Twa-Lift Construction Develop/deliver guidance on costeffectivé Use Bk Development/Delivery
twoHift construction using evaluationsdiom TE-30projests Contract/Staff
High-Performance Concrete Test and evaluate high-performance concete Development
Pavernents pavement projects features Coop Agreement

(8) Performance-based rehabilitation strategies

Unbonded PCC Overlays Deliver NCHRP report and develop guidance Development/Delivery
based upon feport ‘ Staft/Contract
NHI 13108 - Techniques for Develop updated rmaterial for'couse relative to Development
~ Pavement Rehabilitation ‘concretefehab based upop, SP-205 & other projects Staff
SP 205 - Quality Concrete Pavernent Test & ev@ltiate existing eflgctive techniques for PCC Research/Development/Delivery
Rehabilitation and Preservation refiab andl repair; develop) & deliver guidelines Staff ,
Guidance on Patch Quality Develop guidance on PCE patch quality; Development/Delivery
‘ extension of K106 Contract/Staff
Repair and Rehabilitation Materials Reésearch on cost-erfectve rehabilitation materials Research/Development
and Techniques for PCC and techniques ] ) Contract
SPS-7 Bonded Concrete Overlay, Develophguidance on design and construction of bonded Development/Delivery.
- concret€ Overlays, based on SPS7 & other projects Contract
Performance of Alternate Bvaluatiorrof data on performance of alternate Development/Delivery
Rehabilitation Treatments rehabilitation treatments (GPS/SPS-6) Contract

SINFWIAYI JLIYDNOD LNIWID ANVYILAOL 404 WYIADOUd ADOTONHDIIL V g



Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS [conmnuen)

Performance Specification and Construction Procedures

To consistently build HPCP that can be opened to traffic sooner; through enhanced equipment and procedures; performance-related specifications; advanced traffic management; and

construction planning strategies.
Topic Areas:

{9} Effect of construction equipment and procedures

{10} NDT and other innovative techniques to evaluate concrete pavement

{11} Performance-related specifications for rigid pavements

{12] Advanced traffic management and construction strategies

(13} Pavement smoacthness

{9} Effect of construction equipment and procedures

Project
Title

Project
Description

Project
Type

Guidelines for Joint Sealant Use

Develop guidelines on when and how to seal jointed

Development/Delivery

concrete pavement based on TES0 and other projects Contract
Guidance on Corrosion Develop guidance on corrosionesistant dowels Development/Delivery
Resistant Dowels based upon TE30 projects and other sources Contract
Guidelines for Joint Design Develop/deliver guidance on joint design Development/Delivery
Contract
HIPERPAV Develop/validate HIPERPAV Development/Delivery
Contract
Performance of PCCP Curing Investigate the effécliveniess of current cliiing Research/Development
Materials and Technigues materials and practices Contract
Guidelines for Develop guidelines forjoiflsawing, proper, Development/Delivery
Quality Concrete consolidation aaeheuring Widugh DPT19 projects Contract/Staff
NHI Course 13133 - Construction of Training calise to provide overview of the entire Delivery
PCC Pavements portlandiCément concrete paving Process Partnership
Managing Physical, Chemical & Mechanical Develop guidelines/work§Rop based upon Development
Development of PCC during Construction symihesis Ofsix research/devElopment projects Contract

Texturing Guidelines

Dovelop fieldhalidated teftiring guidelines based

Development/Delivery

0N TE-30 projects Contract
Friction and Collect and analyze'dala to explore/validate Research/Development
PCC Texture felationships between friction and PCC texture Contract

6 3ANind IHL 404 oNig1ling



Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS (conmnuep)

Project
Title

Project
Description

Project
Type

{10} NDT and other innovative techniques for concrete pavement evaluation

Quality Controf Procedures for

Develop QC procedure for dowel bar placement

Developmient/Delivery

Dowel Bar Placement (ACPA) Partmership
NDT Equipment Provice for national effort to showcase and Deyvédlopment/Delivery 7
Workshop promote NDT products for concrete pavements Contract
Determination of In Situ Investigate method of determining concrete Research/Development
Concrete Strength strength nondestructively during and after curing Contract
(11} Performance-related specifications for rigid pavements
Lab/Fieid Investigation of Performance-Related Establish relationships between FCC paverfient comstruction Research/Development
PCC Pavement Construction Variables quality characteristics and pavement peformance Contract
Validation of Performance Models Validate improvements to distress prediction Research/Development
for PCC Pavernent Construction models used in prototype PRS for PCC paving Contract
Evaluation of Initial PRS Develop a conference to inforfiSHAs and contractors ~ Development
Systems about PRS cone€pis, benefits, andspegifications Contract
Optimization of Acceptance Criteria and Coliect and summarizé,information o costs, and Research/Development
Establishment of Cost-Effective PRS establish measures of specification effecliveness Contract
Effectiveness of Construction Conduct an investigation onithe effectiveness of Research
Specifications quality assuraneespecifications Staff Study
Development of PRS for Overall Extend PRY@UICENNES and coneepts for pavement Research/Development -
Pavement Structure surfaces to the entire pavement Siiugture Contract
Development of PRS for PCC Extend PRS guidelines and €oncepls for new pavement Research/Development
Pavement Rehabilitation Comstruction to PCC rehabilitation Contract
PRS Training Conduct exectiive Jevel anld workingevel Development/Delivery/Deployment
Courses courses to educal&SHAS and industry on PRS Contract

concepts

Test and Evaluation Project
for PRS

Conshuct T+E projects for PRS

Development/Delivery
Contract

SLNIWIAVC FLIIONOD INTWID ANVTLIOd 04 WVYIDOAd ADOTONHIIL Y ()|



Table 1. PORTLAND CEMENT CONCRETE PAVEMENT PROJECTS (conmnuen)

Project
Title

Project
Description

Project
Type

(12] Advanced traffic management and construction strategies

High-Volume, High-Speed
Corridor Reconstruction

Develop and deliver workshop on highvolume,

Development/Defivery

high-speed corridor reconstruction using PCC Cooperative Agreement
(13) Pavement smoothness
Effect of Initial Smooihness on Determine the effect of initial smoothness on Research/Development
Long-Term Performance longterm performance of PCCP Contract
Other
Management Consultant Provide management support for the Concrete Various
) Pavement R&T program i Contract
Partnership Agreement Conduct research/developmeniZaelivery/ Various
with ACPA deployment sedvites as spécified . Partnership
International HPCP Conduct scanning dip to other cCOURIIES (o assess Delivery/Depioyment
Technology Assessment innovative technolagy for application iR US Contract
National/international Sponsorship of national ane international Delivery/Deployment
Conferences on HPCP conferences to_showcase HPEP accomplishriients Contract
Laboratory Support Services Additional slpport services, ROt included in Various

individual staff studies

Staff

JadNLNd JHL 4Od ONIaGTINg
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Table 2. FUNDING SUMMARY FOR PORTLAND CEMENT CONCRETE PAVEMENT

PROGRAM

Program Elements

Funding Need by Fiscal Year {$1000)

1998 1999 2000 2001 2002 2003
Materials Characterization and Mixture Design
(1) Improved testing methods for materials characterization and selection 496 1480 1070 1450 1350 1000
{2} Procedures for predicting and preventing materiaisrelated distress 0 50 0 0 250 250
(3) Models and procedures to achieve HPC for pavement ) 1045 | 2000 2000 1000 1000 50
(4) Use of advanced concrete materials 20 50 200 250 20 20
Subtotals 1561 | 3580 | 3270 | 2700 | 2620 | 1320
Pavement Evaluation and Structural Design
{5) Pavernent response and performance data for desigfl afid analysis 106 250 250 200 | 200 110
{6)  Approaches for prevention of structural distress and deteriggation 0] 100 100 170 150 20
{7) New design concepts for PCC construction and rapid repair 1000 | 2925 2415 | 2270 | 2250 | 2250
{8) Performance-based rehabilitation strategies 450 260 400 400 50 0
Subtotals 1556 | 3535 | 3165 | 3040 | 2650 | 2380
Performance Specifications and Construction Procedures
9 Effect of construction equipment ap@iPioeedures 560 345 265 525 | 425 75
(10) NDT and other innovative techfiigiues for concrete pavement evaiuation 2500 100 300 300 300 0
{11} Performance-related specifications for rigid pévemenrs 305 1965 1100 200 200 200
{12) Advanced traffic manag@ment anel construction Strategies 0 0 0 0 0o | 0
(13) Pavement smoothess N 0 0 0 200 200 | 0
Subtotals 3365 | 2410 | 1665 | 1225 | 1125 | 275
Other 235 890 900 | 1020 | 920 970
Totals for Portland Cement Concrete Pavement 6717 ' 10415 | 9000 | 7985 | 7315 | 4945

SINFWIAVI FLIFADINOD INIWID ANVILIOd 404 AVADOUd ADOTONHDIL V 1



Table 3. CONCRETE PAVEMENT RESEARCH AND TECHNOLOGY ACTIVITIES TIMELINE AND PRODUCTS

Technical Topics Timeline Comments
1 1998 | 1999 | 2000 ! 2001 \ 2002 | 2003
Improved methods for _ Deliver DP-75 - Field Mgt of Concrete Mixes
materials characterization Deliver TE-34 Conrete
and selection Durability Showcase 7
Deliver Petrographic | Develop workshop on Deliver 5 or mare workshops
Manual reprint petrographic techniques
for non-experts
Research on Expert System for Petrographi€ Bxamination

Kabili

it

NHE13119 Portland Ceme Concrete Materials cours
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Table 3. CONCRETE PAVEMENT RESEARCH AND TECHNOLOGY ACTIVITIES TIMELINE AND PRODUCTS (conTinueD)

Technicai Topics

2

Procedures for predicting
and preventing materials-
related distress

3

Models and procedures
to achieve HPC for
pavements

4

Use of advanced concrete
materials

Timeline

1998 § 1999

2000

2001 2002

2003

Comments

Deliver Report on
Early Distress of
Concrete Pavement

Deliver DEET9WorkShop to 10 states

Produ;t:

Guidelines f
PCCP Evaluzt

Research on Statistical Approach to Mix
Optimization

Advanced Malerials Evaj@tion [TE°30]

Develop Linking
Materials Databases

o
Guidelines

PN
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Table 3. CONCRETE PAVEMENT RESEARCH AND TECHNOLOGY ACTIVITIES TIMELINE AND PRODUCTS {(conTinuep)

Timeline Comments
Technical Topics 1998 1999 2000 i 2001 | 2002 | 2003
Develop Workshop and Guidelines on Deliver 6 or more Worksnops
5 "Rigid Pavernent Design and Construction”
Pavement response and DE'VE‘IOD Interactive CD-ROM on ngld
performance data for design | Pavernent Design and Construction
and analysis
Explgie\Developrd@nt” of Roughingss in PCCP
LTPP Product Development, Delivery and Deployment ATPP ImpleméntationJeam
LTPP Product Development, Delivery and Deployment - HNG45
6 ; Develop optimized steel design of Deliver Gaidielines to Field
Approaches for prevention ( JRCP and CRCP
of structural distress and ﬁ Research ORRavemeant structural design
deterioration ; (SPS-2)
’ Develop Optimized LCB Design
7 Research on Accelerated Testing of UTW ]
New design concepts for Develop guidelines for Whitstopping Deliver Demoyor Whitetopping/UTW
PCC construction and rapid : including UTW
repair B | Research on Design/Construction of Pre-cast PCC Paiels for Paverment
TS0 Jest and Evaluation Projects
Develop guidance on Alternative Load
Transfer Devices
Develop TBO gulidelines based on@005 projects
Advanced Design Features (TE-30)
Deliver quitlance on 7
Iift Consfiuction TE-30
8 Deliver NCHRP Report Develop/Deliver Workshop on Unbonded
Performance based on Evailugtion,of Overlays based upon NCHRP Report
rehabilitation strategies Unbonded CREgRRs ; _
Develop update 10N Course "Technigues Delivery of updated course
for Paverment Relab®

Research on SPS-7 Bonded Concrete Overlay Deliver guidelines on BCO

Research on performance of alternate
rehabilitation treatments {GPS/SPS-6)
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Table 3. CONCRETE PAVEMENT RESEARCH AND TECHNOLOGY ACTIVITIES TIMELINE AND PRODUCTS (continuep)

Technical Topics

9

Effect of construction
equipment and procedures

10

NDT and other innovative
techniques for concrete
pavement evaluation

Timeline Comments
1998 1999 2000 2001 2002 2003
Develop guidelines for | Deliver Guidelines
joint sealant use

Develop guidance on
corrosion resistant
dowels

Develop guidelines for joint sawing, proper
consolidation and curing of PCC pvt {DP119)

Deliver Guidelines

Develop Guidance on Joint Design

Déliver Guidelines

Deliver NHI course on Concrete Pavement Construction

Develop Field
Validated Textuning
Guidelines - TEQO

Deliver Guidelines

Develop Guidelines oniPCE, Friction
and Texture

Deliver Guidelines

Develop/Deliver Quality Controf Procedures for Dewélbar, placenent

IACPA]

Develop NDT
Equipment Workshop
(DP-75)

Deliver NDT Eguipment Workshop

Develop test to determine in situ strength of concrete
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Table 3. CONCRETE PAVEMENT RESEARCH AND TECHNOLOGY ACTIVITIES TIMELINE AND PRODUCTS (conTINUED)

Technical Topics

11

Performance-related
specifications for rigid
pavements

12

Advanced traffic
management and
construction strategies

13

Pavernent smoothness

Timeline Comments

" Research bn

Devebp PRS for PCC Rehabmtatlon

Develop PR

g -Pro;ect fal Finai PRS. (OTA) ‘

Develop Workshop on
High\olume, High-
Speed Corridor
Reconstruciion

Deliver Workshop

Research on Eftect of Initial Smoothness on Long-term Performance
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18 A TECHNOLOGY PROGRAM FOR PORTLAND CEMENT CONCRETE PAVEMENTS

For more information, contact the Concrete Pavement Team:

Suneel Vanikar, PE.
Office of Pavement Technology
Federal Highway Administration
400 Seventh St., S.W., HIPT
Washington, DC 20590

Te: 202-366-0120
Fax: 202-366-9981
emanz suneel.vanikar@fthwa.dot.gov

Mark Swanlund, PE.
Office of Pavement Technology
Federal Highway Administration
400 Seventh St., S.W., HIPT
Washington, DC 20590

Tew: 202-366-1323
Fax: 202-366-9981
Eman: mark.swanlund@fthwa.d v

Stephen Forster, Ph.D., PG.

6300 Georgetown
McLean, VA 22101












