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CP Road Map E-News January 2011

The CP Road Map E-Mews is the newsletter of the Long-Term Flan for Concrete Pavement Research and
Technology (CF Road Map), a national research plan developed and jointly implamented by the concrete
pavement stakeholder community. To find cut more about the CP Road Map, or to get involved, contact Dale
Harrington, dharrington@snyder-associates.com, 515-964-2020.

New Moving Advancements into Practice (MAP) Brief
Mowing Advancements into Practice (MAF) Briefs describe promising research and
technologies that can be used now to enhance concrete paving practices.

recently been published under CF Boad Map Track 3: High-Speed Nondestructive Testing
and Intelligent Construction, This MAP Brief provides the results of research on different
deicing solutions and their effects on concrete pavements.

Download MAP Brief 3-1 (849 kb pdf).

News from the Road
News from the Road highlights research around the country (and, in this issue, around the world) that is
helping the concrete pavement community meet the research objectives outlined in the CP Road Map.

ACPA publishes mechanistic-empirical tie bar design approach for concrete
pavements

The American Concrete Pavement Association (ACPA) recently published &
regort by Applied Research Associates that guides readers through a
mechanistic-empirical (M-E) design process for tie bars at longitudinal joints.
The method applies to pavemnents in which two, three, and four 12-ft wide lanes
are tied together and considers the effects of various subbase materials.

Click here to download the full repor.

This preject is meeting nesds identified in : -
Based Design Guide for New and Rehabilitated Concrete Pavements,

Texas conducts evaluation of M-EPDG with TxDOT rigid pavement database
Efforts in Texas lead to the initiation of a pavement performance database. A Texas Departrment of
Transpartation research report documents efforts to assimilate performance information on 27 sections of
pavement located throughout the state. The purpose of this work was to calibrate the M-E PDG punchout
model, The results of this work suggest that Texas' existing pavement management information system
(PMIS) data may be reparting the cause of punchouts incorrectly. This theory, as discussed by the report, is.
based on the discrepancy betwesn M-E PDG predicted punchouts and actual punchouts per the PMIS.

Click here to access the repart.

This work is meeting research needs identified inCP Road Map Track 2: Performance-Based Design Guide for
Hew and Behabilftated Concrete Pavements.

Wisconsin research evaluates open-graded base course with doweled and
non-dowled transverse joints
Recent research in Wisconsin evaluated the p-en‘nlmance of doweled versus non-doweled pavemant sections

CP Road Map E-News February 2011

The CP Road Map E-News is the newsletter of the Long-Tersm Flan for Concrete Pavement Research and
Technology (CF Road Map), a national research plan developed and jointly implementad by the concrete
pavement stakeholder community. To find cut more about the CP Road Map, or to get involved, contact Dale
Harrington, dharrington@snyder-associates.com, 515-964-2020.

New Moving Advancements into Practice (MAP) Brief
Mowing Advancements into Practice (MAF) Briefs describe promising research and
technologies that can be used now bo enhance concrete pawving practices.

nt Bases and phases has
crete Pavement Equipment

aljine . -
recently been published under CP Road Map Track 5: Con
Automation and Advancements,

Download MAP Brief 5-2 (1.1 mb pdf).

News from the Road
News from the Road highlights research around the country that is helping the concrete pavement
community meet the research objectives outlined in the CP Road Map.

There's an app for that...

The American Concrete Pavement Association continues ta add to its online
applications library. An application for the design of a bonded concrete averlay over
asphalt (BODA) is now available,

To access this application, dick here,

This work i contributing to research objectives outlined in CP Road Map Track 2:

Perforima Design OF NEW Sk 3 o 2 PaveTen

Louisiana Transportation Research Center evaluates

performance of polyeurethane foam as a rehabilitation option

A recent Transportation Research Board (TRB) report titled Mitigating Transverse Joinl Fawling in Jointad
Concrete Pavement with Polyurethane Foam documents research by the Louisiana Transportation Research
Center that investigated an economical alternative for rehabilitation of severely faulted jointed concrete
pavement. The report concludes that polyurethane foam injected under the slab can be a successful solution
for the immediate treatment of faulting. The report warms, however, that load transfer at the joints is
reduced because of the process reguired to install the foam.

Click here for more information and bo obl the report from TRB,

This project is contributing te research objectives outlined in CF Road Map Track 7: High-5peed Construction
and RehabilRation.

FHWA publishes state-of-the-technology report on high-performance
materials for highway applications

The Federal Highway Administration {FHWA) recently published Advanced High-Performance Materials for
Highway Applications: A Report on the State of the Technology, & summary of non-traditional construction
materials that have potential for use in both new construction and rehabilitation of highways. The report is
not concrete specific; however, it does include informatien on the use of iNnovative cements, aggregates,
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MAP Briefs

TOPIC

TRACK ASSIGNMENT

Completed COMPASS Mix Design and Analysis Tool Track 1 — Mix Design
Completed Durability PCC Pavements Subject to Ch Deicers Track 1 — Mix Design
Completed Two-Lift Concrete Paving Tracks 8 — Long Life Pavements;
5 — Equipment Adv
Completed Stringless Paving Track 5 — Equipment Auto
Completed Roller Compacted Concrete Tracks 8 — Long Life; 5 — Equipment Adv
Completed Diamond Grinding Track 4 — Surface Characteristics
Completed Effective Use of Nonwoven Geotextiles as Interlayers Track 7 — Rehab & Const
in Concrete Pavement
Completed Smart Pavements (Smart Cure) Track 10 — Pvmt Performance
Completed Intelligent Compaction Tracks 2 — Design; 3 — Non Destructive;
5 — Equipment Auto
Mar 2011 Effective Use of Fly Ash & Slag Cements Track 7 — Rehab & Const
Apr 2011 Joint Deterioration Tracks 6 — Joint Innovation; 8 — Long Life
May 2011 Pavement Preservation — New Partial Depth Patching Track 7 — Rehab & Const
Jun 2011 Identifying and Avoiding Incompatible Combination of Track 1 — Mix Design

Concrete Materials
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into Practice™

MAP Brief 2-1:

Describing promising technologies that can be used now to enhance concrete paving practices

SmartCure: An Integral Part of an Intelligent
Construction System

Introduction

The SmartCure System is a new technol-
oy, developed by the Federal Highway
Administration, that uses various measuring
devices and computer software to provide
continuous, real-time, and site-specific
recommendations for concrete pavement
curing, Thesz recommendations are based
on immediate ambient conditions {in-
cluding wind speed, relative humidity, air
temperature, and concrete surface tempera-
ture), job-specific concrete materials, and
user-defined thresholds (figure 1).

How SmartCure works

SmartCure measuring devices collect ambi-
ent weather conditions and concrete surface
Ttemperatires at set time intervals (e.g.,
every two minutes) for as long as the soft-
ware is set to run. This data is transferred to
a laptop and stored in a computer software
program. The software organizes the data

Humidity

and calculates evaporation rate, bleed rate,
and set times. Measured and calculated data
are orpanized and displayed by the software
for easy viewing by any user.

Threshold values for evaporation rate,
temperature of the concrete, and air tem-
perature are inputs to the software. The
thresholds indicate critical conditions at
which the risk for damage to the pave-
ment is higher if proper curing methods are
not followed. When any of the dam (ie.,
mieasured or caleulated) are dose o or above
threshold values, the software alerts the user
and generates recommendations for how to

handle that risk.

Background on curing

Curing concrete is a vital step in the pave-
ment construction process. Proper curing
minimizes moisture loss from the surface of
the pavement caused by evapomation and re-
duces thermal pradients, thus decreasing the

Figure 1. Schematic of SmartCure measuring devices in the field
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MAP Brief 5-2:

Describing promising technologies that can be used now to enhance concrete paving practices

Intelligent Compaction for Concrete
Pavement Bases and Subbases

Introduction

Unfortunately, many concrete pavement
failures in the United States are related to
inadequate foundation layers—the soils
and apprepates in the natural subprade and
in the subbase. One factor in foundation-
related pavement failures is poor compac-
tion practices. The use of conventional
compaction machines, even when skillfully
operated, cannot ensure uniform pavement
foundation layer support conditions.

A relatively new “smart” technology—in-
telligent compaction (IC)—has the poten-
tial to significantly improve compaction
processes with a near continuoos record of
compaction dara thar can aid in controlling
uniformiry of support conditions.

This MAP Brief provides a brief overview of
IC technology, research, and implementa-
tion issues.

What is IC?

Intellipent compaction (IC) technolopies
consist of machine-integrated sensors and

control systems that provide a record of
machine-ground interaction on an on-
board display unit in real-time using global
positioning systems (GPS). With feedback
control and automatic adjustment of vibra-
tion amplitude, frequency and/or speed dur-
ing the compaction process, the technology
is referred o as “intellipent” compaction.
Withour the vibration feedback control sys-
tem the technology is commonly referred to
a5 continuous compaction control (CCC).

Benefits of IC

The major potential benefits of IC can be

categorized as follows:

* Improved uniformity through optimized
compaction control

* Increased productivity (each pass is opti-
mized; unnecessary passes are eliminated )

* Identification of non-compactable and
unstable areas

= Continuous record of material-related
stiffness parameter values

* Ultimately, reduced pavement failure and
repair costs

Figure 1. Smooth-drum roller equipped with onboard display unit




National Training — 10 Subjects
Integrated Pavement Solutions

« Cohesive training on cement-bound materials
- New Concrete Pavements
- Concrete Overlays
- Pervious Concrete
- Roller-Compacted Concrete
- Cement-Treated Base
— Full-Depth Reclamation
— Cement—Modified Solls
- Recycled Concrete Aggregate
— Repair and Restoration




Concrete Overlays

Project selection/scoping

Cost and performance history

Design and plan development
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Construction practices

Traffic management

- au -
3 it i I sl iy i ey g e vk e ket i




Surface Characteristics

*Training and Communication

1. Technical Workshops (1 day)

Fundamentals (Noise/Texture 101)
How-to Guide

Model Specifications

Selecting the Right Texture

2. Webinars (3 x 90 min)
3. Upper Management Presentation (30 min)
4. Website (SurfaceCharacteristics.com)
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Concrete Pavement
Preservation

e Pavement evaluation
e Slab stabilization

o Partial depth repairs
 Full depth repairs
 Edge drains

e Load transfer

« Diamond grinding
 Joint resealing

e A L T Lrr———ry 4 o




Pervious Concrete

« Site selection and design
e Mixture proportioning
o Specifications

. QC/QA

 Maintenance




Integrated Materials and
Construction Practices

e Basics of concrete pavement design

 Fundamentals of materials pateorined Matarials and

Construction Practices for

* Hydration of concrete e e

Ea{e-o0-1he- Praceice Manual

e Critical properties

o Concrete mixtures

« Concrete placement and construction
considerations

e QC/QA

* Troubleshooting




Roller Compacted Concrete

RCC applications
RCC properties and materials

MiXx proportions |
DeSIgn Of RCC pavements GUIDE FOR mqﬂ
RCC P roduction ROLLER-COMPACTED CONCRETE PAVEMENTS
Construction e

Troubleshooting

11



Early Age Cracking of
Pavements

 Why concrete cracks
e Design considerations
e Material selection

e Construction practices ¥
* How to treat cracked pavemerf_f'z_‘
« Use of Hiperpav o




Concrete Mix Design Using
COMPASS

e Mix Performance Criteria
— Available materials, climate,
spec limits E3 Fredopege

* Optimized Gradation

{-" \ Violumelric (%)

B3 Water
3 Cement

[ Coarse Apgregate

- Combining stockpiles for durable,
workable, economical mixes
e Mix Proportioning
- Going beyond ACI 211, water adjustm
e Mix Optimization
- Multiple criteria including strength, cost

,,,,,,,
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Tech Center
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Recent Publications

* Properties of Ternary Mixtures

- How supplementary (SCMs) can be
used to improve the performance of

Development of Performance

I Properties of Ternary Mixtures:

Concrete mIXtureS Lab?)ra::ory Study orr‘: Con::rete
- Summarizes the findings of the m’mc“
Laboratory Study on Concrete

March 2011

— This phase of the research used an
experimental matrix of 48 different
mortar and concrete mixtures

- Report contains test results from
durability testing on mortar and

concrete containing SCMs

14



Upcoming Publications
Surface Characteristics
*Flagship Products

1. How to Reduce Tire-Pavement Noise: Better
Practices for Constructing and Texturing Concrete
Pavement Surfaces

15



Surface Characteristics

2. Model Specifications for Texture and
Noise
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Surface Characteristics

Tech Briefs
1.

2.
3.
4.
S.
6.
7.

Diamond Grinding to Reduce Tire-Pavement
Noise in Concrete Pavements
What Makes a Quieter Concrete Pavement?
The Language of Noise and Quieter Pavements
Measuring and Analyzing Pavement Texture
Tire-Pavement Noise Test Protocols
Variability of Pavements and Noise
Advanced Pavement Texture and
Noise Specifications

18



Upcoming Publications
2011 FHWA Quality Control

 Workshop Material
— Participant’s
Workbook

— Instructor Guide

— Quality Guide
(Inspector Guide)

=N munmnmnn ____ QUALIIYCHALLENGE ]

P

Tech Center
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Upcoming Publications
Integrated Pavement Solutions

« Cohesive training on cement-bound materials
- New Concrete Pavements
- Concrete Overlays
- Pervious Concrete
- Roller-Compacted Concrete
- Cement-Treated Base
— Full-Depth Reclamation
- Cement—Modified Solls
- Recycled Concrete Aggregate
— Repair and Restoration

20
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Upcoming Publications

Sustainability Manual of Practice

“Best Practices” manual to
enhance concrete pavement
sustainability

Focus on practitioners

— Decision makers, engineers,
and contractors

Manual will be part of an
Implementation package to

expedite technology transfer
- Workshop and web-based
Instruction

21
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Upcoming Publications

Concrete Overlay Design Guide

 Develop Guide for Existing
Concrete Overlay Design
Methodology

— To be completed in 2011

- Evaluate 4 to 5 software programs,
choose one to two for each type of
Overlays carry forward and
develop a number of examples.

— Guide will be 40+ pages

— Tech brief summarizing software
programs completed

Tech Center

22



Upcoming Publications

Partial Depth Repairs

15 Committee Members
- b5 State DOTs

- ACPA Chapters/National

- FHWA

- CP Tech Center

- IGGA

- Contractor

Techniques & Sample

Specifications on deep partial depth
repairs

To be ready in Summer of 2011

National Concrete Pavement
Technology Center gl
( »

e

PARTIAL-DEPTH REPAIR OF
CONCRETE PAVEMENTS

DRAFT March 2011

i y .__"_'.:;. - — ¢ - F -:.;._-\,.. m
G TSt - A ;
= 5 e
-~ e S S
3 o ko s 0T

JOWA STATE UNIVERSITY
Institute for Transportation
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