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Disclaimer

* The views and opinions expressed in this
presentation are not those of the author and
do not necessarily reflect the official policy or

position of ...
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Full Repair (Slab Replacement) &=

Transverse joint




Material

90-3 Rapid Strength Concrete
1. Type lll portland cement.

2. Comply with:
Property Test Requirement
Contraction in air CTM 527, 0.053 percent max
WI/C ratio =
0.390 £ 0.010
Mortar expansion in water | ASTM C 1038 0.04 percent max
Soluble chloride CTM 422 0.05 percent max
Soluble sulfate CTM 417 0.30 percent max
Thermal stability CTM 553 90 percent min
Compressive strengthat3 | ASTM C 109 2,500 psi
days




Research

-I"umln

Fugro Consultants, Inc.

Field Performance Evaluation of Slabs Replaced
with Rapid Strength Concrete

Prepared for:
Mr. Doran Glauz, P.E.

Office of Concrete Pavement and Foundations
California Department of Transportation

Contract 56A0315
Task Order 7

Revised November 24, 2014




Locations
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Results

Cracked Slabs
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Results (cont.)
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Results (cont.)

——CSA ——Type lll

Days

Shrinkage Trends




Conclusions Etars

* Cracking can occur in significant quantities in
RSC slabs and are likely to appear within a few
years, even with limited traffic loading.

* No significant difference between CSA and
Type Il material types in terms of cracking,
faulting, and spalling performance indicators.



Partial Repair (Spall Repair) &=

* No authorized list
* Spec per Section 41
* Certificate of Compliance, or Test Properties




Material 1

41-1.02B Fast-Setting Concrete
Magnesium phosphate concrete
Modified high-alumina based concrete
Portland cement based concrete

Property Test method Value

Compressive strength (psi, min) at 3 hrs CTM 551 3,000

at 24 hrs 5,000

Flexural strength (psi, min, at 24 hrs) CTM 551 500

Bond strength (psi, min, at 24 hrs)

Saturated surface dry concrete CTM 551 300
Dry concrete 400
Water absorption (%, max) CTM 551 10
Abrasion resistance (g, max, at 24 hrs) CTM 550 25
Drying shrinkage (%, max, at 4 days) ASTM C596 0.13
Water soluble chlorides (%, max, by w.) CTM 422 0.05
Water soluble sulfates (%, max, by w.) CTM 417 0.25
Thermal stability (%, min) CTM553 90




Material 2 (altrans
41-1.02C Polyester Concrete
Property Test method Value
Viscosity (Pa-s) ASTM D2196 0.075-
RVT, No. 1 spindle, 20 RPM at 77 °F 0.200
Specific gravity (77 °F) ASTM D1475 | 1.05-1.10
Elongation (%, min) ASTM D638 35

Type | specimen, 0.25 = 0.03 inch thick
Speed of testing = 0.45 inch/minute
Condition 18/25/50+5/70: T—23/50 ASTM D618
Tensile strength (psi, min) ASTM D638 2,500
Type | specimen, 0.25 £ 0.03 inch thick

Speed of testing = 0.45 inch/minute

Condition 18/25/50+5/70: T—23/50 ASTM D618

Styrene content (%, by weight) ASTM D2369 40-50
Silane coupler (%, min, by weight of polyester resin binder) -- 1.0
PCC saturated surface-dry bond strength at 24 hours and 70 £ 2 °F CTM 551 500
(psi, min)

Static volatile emissions (g/sq m, max) SCAQMD 60

Method 309-91

Polyester concrete must have a minimum compressive strength of 1250 psi at 3 hours and 30 minutes
under CTM 551 or ASTM C1009.



Guidance

Approximate | Approximate :
: : Working Time To Repair : .
Spall Repair Material . Surface Repair Surface Condition
Time* Traffic* Temperature
(minutes) (hours) P
o high-molecular-weight
Polyester concrete 20 2 40 - 130 °F methacrylate bonding agent
Magnesium o

%D o | phosphate cement 15 : 40-90°F dry
£ - oh-
2 g MOd.lﬁed high 15 1 > 40 °F bonding agent or damp
+ 5| alumina cement
S 2| Portland cement :
e o

(with accelerator) 120 4 > 40 °F bonding agent or damp

*At 72 °F. Refer to manufacturer’s recommendations for more information.

Spall Repair Material Properties



Experience faltrans

e Cementitious
— Easy to use
— Performance issues

* Polymeric
— Good quality
— Workability issue

Workmanship is the key.



Precast Concrete Repair

90-4.02 MATERIALS

PC portland cement based repair material must be on the Authorized
Material List.
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stem to enhance California’s economy and livability.

Caltrans = Division of Engineering Semvices = Pre-Qualified Products List{Authorized Materials List)

_Authorized Materials List

Disclaimer: The materials included on this list are authorized for use on

California Department of Transportation projects. Authorization does not constitute
an endorsement by the California Department of Transportation. Field performance of
these materials will continue to be monitored.

New Material Guidelines
Innocucus Aggregates for Concrete

% Authorization requirements for Innocuous Agagregates for Concrete)

“# |nnocuous Aggregates for Concrete

Strip Joint Seal Assemblies with max MR 4 inches

Anaerobic Threadlocking Compounds

Precast Portland Cement Based Repair Material
-# Authorization requirements for Precast Portland Cement Based Repair Material

-# Precast Portland Cement Based Repair Material




Criteria B

CALIFORNIA DEPARTMENT OF TRANSPORTATION

PREQUALIFICATION PROCEDURES AND ACCEPTANCE CRITERIA FOR PRECAST PORTLAND
CEMENT BASED REPAIR MATERIAL

Material Data Sheet that at a minimum contains compliance requirements for:

i. Minimum7-day compressive strength of 4000 psi (ASTM C39 or ASTM C109)
ii. Minimum 28-day bond strength of 1500 psi (ASTM C882)
iii. Maximum 28-day length change of -0.15% (ASTM C157)
OR
Submit a material data sheet stating conformance with ASTM C928.



Thanks.



	California Experience with Rapid Setting Patching Materials
	Disclaimer
	Full Repair (Slab Replacement)
	Material
	Research
	Locations
	Results
	Results (cont.)
	Results (cont.)
	Conclusions
	Partial Repair (Spall Repair)
	Material 1
	Material 2
	Guidance
	Experience
	Precast Concrete Repair
	Criteria
	�Thanks.��


<<

  /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



