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Implementation

 Performance Engineered Mixes
- Integrating advancements in testing technology,
materials and proportioning into new specifications

- ETG formed to guide spec development and adoption

- Seven Champion States, plus lllinois Tollway and

Manitoba
- Evaluating tests in the field
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Implementation

 Real-time Smoothness

- To continue the efforts to construct smoother concrete

pavements that last longer, stay smoother longer, are safer,
and save money

- Measurements of smoothness on Portland Cement Concrete
Pavements During Construction — 11 equip loan sites, 8
workshops available, 6 -30 min briefings.

Tech Center




Implementation

* Recycling Technologies

- As part of the sustainability objectives need to have
recycled materials be considered in material
selections

- Must identify barriers, identify best practices, share
project experience and lessons learned and support
iImplementation

- Need to develop model specifications and QC plans

- Nine champion states will help identify opportunities
and expand applications
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Implementation

Tech Transfer Products
- Four topics:

» Materials related distress

» Aggregate gradation

» Supplementary cementitious materials
» Accelerated construction

- Three transfer methods
» Tech briefs (3 complete)
»Webinars (2 in planning
»\Workshops (later

JUNE 2015 FHWAHI

Tech Brief

MATERIALS-RELATED DISTRESS:
HARDENED CEMENT PASTE

Best Practices for Jointed Concrete Pavements

INTRODUCTION

Goncrete is bound
together by a cementiious matrix, or hardened cement paste (HCP). Both
the aggregates and HCP need ta be considered when discussing concrete
durability or materials-related distress (MRD).

The purpose of this tech brief is to provide pavement engineers with information
0 help them specify and choose materials inat will st for the desired Ifstime
of the pavement. This tech brief focuses on considerations for the cementitious
matrix with respect to paste-elated distress mechanisms. Aggregate-related
mechanisms are discussed in a separate parallel tech brief (Taylor and Wang

HARDENED CEMENT PASTE

There currently is no definition for hardened cement paste (HCP) within ASTM
Committee C09 on Concrete and Concrete Aggregates or the American
Oonuete Instiute (ACI). For the purposes of this tech bref, HCP is considered

hvdmhon products, any admixtures, and entrained air

Hardened cement paste fors primarily from the hydration reactions between
portiand cement and water. Calcium silicate phases in the portland csment
hyarate and form the hydration products calcium siicate hydrate (CSH) and
caleium hydroxide (CH).

The CSH component provides strength and is desirable. The CH provides litle
strength and plays a role in most MRD mechanisms because CH s soluble in
water and Its solubility increases with decreasing temperature. S0 exposure 1o
water, particuiarly at low temperatures, resulls in CH leaching from the concrete
thereby increasing the permeability and allowing increased water ingress.

In addition, CH s a reactant in some of the deleterious chemical reactions
associated with MRDs,

In general, pozzoians (e g., iy ash, siica fume) are added to conerete mixtures
o react with CH and form additional CSH, thereby consuming this undesirable
component and decreasing the permeability of concrete. Entrained i is
provided to protect the HCP from cyciical freeze-haw (FT) damage.

Since the discovery of air entrainment, research has been conducted to
understand how air voids provide the FT protection observed in practice.
Although much has been determined, the exact mechanisms are stll not

e completely undersiood
itis known that f an airvoid istriouton fs achieved where the voids are spaced
near enougn, and the concrete does not become citically saturated (e, ~57%
US Department ofthe available pore space filled with water), the paste wil be protected from
ol Transporlation cycic FT damage (Fagerlund 2004). To achieve the required air void spacing,
Federal Highway typically an air content of 2 to 8% by volume of concrete is required (Mindness

Administration etal 2002).
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CP Tech Center
January - August 2015 Technology
Presentations & Workshops
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Subject Matters Covered

Concrete Overlays

Concrete Pavement Preservation
Performance Engineer Mixes

3D Engineered Models

Inspectors Training

Joint Performance

Pavement Foundation Support Layers
CP Tech Center Activities

11 Presentations [
19 Workshops [
5 Webinars
_2 Terra Member Web-based Training
37 Total (average 6 events per month)



Planned Concrete Overlay & Preservation
Workshops

New Hampshire

Yermont

New Jersey
). Delaware

7 Maryland

istrict of
Columbia

[ Overlay Workshops
B Preservation Workshops



Technical Documents
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@lOWA IMPLEMENTATION MANUAL

DOT 3D Engineered Models for Highway Construction: The lowa Experience

IMPLEMENTATION MANUAL

3D ENGINEERED MODELS FOR
HIGHWAY CONSTRUCTION:
THE IOWA EXPERIENCE

Chapter 1: Introduction

Chapter 2: Surveying and 3D

Engineered Models

Chapter 3: Designing With 3D

Engineered Models

Chapter 4: Application of 3D
s« Engineered Models in Highway

< » | Construction

Tech Center

PROPOSED UTILITIES / STRUCTURES
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Presenter
Presentation Notes
3D engineered modeling is a relatively new and developing technology that can provide numerous benefits to owners, engineers, contractors, and the general public.  Supported by the Federal Highway Administration’s Everyday Counts Initiative, the Iowa Department of Transportation and the National Concrete Pavement Technology Center at Iowa State University have developed an implementation manual for the use of 3D technology in the phases of survey, design, and construction of roadway infrastructure projects.  The implementation manual is titled “3D Engineered Models For Highway Construction: The Iowa Experience”.  The implementation manual describes how the state of Iowa uses 3D engineered models for construction of highway projects, from planning and surveying through design and construction. The manual is not intended to cover all eventualities regarding the deployment of 3D engineered models for highway construction.  Rather, it describes one state’s - Iowa’s – approach.



Plans and Specifications for PCC Overlays
* Develop typical concrete overlay plan set

* Developed concrete overlay guide specification
— Easily modified for use with local PCC specs

— Encourages use of PCC overlays by more state and
local governments
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CP Road Map

E-News CProswwar

Search

Home | About | People Involved | Research
Get Involved | Publications | Contact

¢ Bi-month Iy neWSIetter CP Road Map E-News March 2014

[ ] ] [ The CP Road Map E-News is the newsletter of the Long-Term Plan for Concrete Pavement Research and
' l I ' l I I t ‘tl r ] reS e a rCt ] Technology (CP Road Map), a national research plan developed and jointly implemented by the concrete
pavement stakeholder community. To find out more about the CP Road Map, or to get involved, contact

Steve Klocke, 515-964-2020.

I n the PCC paVI ng New Moving Advancements into Practice (MAP) Brief

Moving Advancements Into Practice (MAP) Briefs describe promising research and

technologies that can be used now to enhance concrete paving practices.

L ]
I I l d | l St ry The March 2014 MAP Brief, "Mixture Design and Proportioning for Concrete Pavements”

describes the roles and responsibilities of the owner/engineer and contractor throughout
the concrete mixture specification and development process.

« Each newsletter now

News from the Road

L ]
u 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.
L]
— Re S eE i rC h S l l m m E i rl e S A report completed under the Federal Highway Administration (FHWA) Pooled Fund Study
TPF-5(165) looked at the failure mechanisms of In-service whitetopping overlays across the

country. It was traditionally assumed that for thin whitetopping (TWT) (4 in. to 6 in.
thickness), the failure mode was transverse cracking and for ultra-thin whitetopping (UTW)
- a I I e d N eWS ro I I l th e (2 In. to 4 in. thickness), the fallure mode was corner cracking. The results of the study
determined that actual fallure modes are a function of slab size, not overlay thickness as
previously assumed. The study resulted in revisions to the Portland Cement Association
RO a d and Colorado DOT's design procedures for TWT and UTW.

The project, "Redefining the Failure Mode for Thin and Ultra-thin Whitetopping with a 6-x6-ft Joint Spacing,”

ﬁ M P B n f was completed at the University of Pittsburgh by Zichang LI and Julie M. vandenbossche, Ph.D, P.E. Click here
—_— ‘N rle to read the full report

. This project is contributing to research objectives identified in CP Road Map Track 8: Concrete Pavement
I Construction, Reconst tion, and Overlays

Tech Center

Current unbonded concrete overlay (UBCO) design procedures are based on empirical equations or highly
simplified mechanistic models. To overcome these limitations, Minnesota utilized a finite element methodology
to determine how reflective cracking occurs. The information gathered was utilized to develop a new design
procedure. Preliminary comparisons of the results with field observations suggest that the new procedure
offers promise for improved design of UBCOs.




CP Road Map Briefs

* Moving Advancements into Practice (MAP)
— August 2015: Spirit of St. Louis Airport Concrete Overlay

— June 2015: Concrete Pavement Joint Deterioration: Recent Findings to
Reduce the Potential for Damage

— April 2015: Concrete Pavement Curling and Warping: Observations and
Mitigation

— January 2015: Producing Freeze-Thaw Durable Concrete

— December 2014: Relating Transport Properties to Performance in
Concrete Pavements

— October 2014: Aggregate Gradations for Concrete Pavement Mixtures
— August 2014: Deicing Salts and Concrete Pavements
<\ — June 2014: Constructing Concrete Pavements with Durable Joints

B
‘ J — March 2014: Mixture Design and Proportioning for Concrete Pavements



Concrete Pavement Assessments &
Solutions

Provide State DOT with reference document to identify
concrete pavement distress and the causes of the

distress. Include technical solutions.

 |dentifications methods and
techniques already established by
FHWA- Distress Identification
Manual — (June 2003 last Updated)

* Needs to Identify Causes and
Solution Options

)
N4/ - (Wil require TAC to accomplish)
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Future Technical Documents

 Full Depth Reclamation of Asphalt
Pavements with Cement

 PEM Guide Specifications

* Investigation of Deterioration of Joints in
Concrete Pavements

* Impacts of Internally Cured Contraction on
Joint Spacing

* Implementation of Thin Bonded Concrete
Overlays of Asphalt (BCOA)



	CP Tech Center �Technology Transfer Products/Deployment
	Implementation
	Implementation
	Implementation
	Implementation
	Implementation
	Training & Technical Assistance
	Slide Number 8
	Slide Number 9
	Technical Documents
	Slide Number 12
	�Plans and Specifications for PCC Overlays
	CP Road Map
	CP Road Map Briefs
	�Concrete Pavement Assessments & Solutions
	Future Technical Documents


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



