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PRACTICE FOR SMA MIX DESIGN 
 
 
1. SCOPE 

1.1 This document outlines the mix design procedures for Stone Mastic Asphalt. 

1.2 This procedure may be used for mix designed with a content of Roof Shingle Tabs. 

 

2. REFERENCES 
2.1 MTO Test Methods 

LS-287 Percent Compaction of compacted Bituminous Paving Mixture (MRD Method) 

LS-307 Recycled Hot Mix Asphalt 

LS-310 Draindown Characteristics in Uncompacted Asphalt Mixtures 

LS-313 Density of Hot Mix Asphalt (HMA) Specimens by Means of the Superpave 

Gyratory Compactor 

LS-604 Relative Density and Absorption of Coarse Aggregate 

LS-605 Relative Density and Absorption of Fine Aggregate 

2.2 AASHTO Standards 

M 320-10 Performance-Graded Asphalt Binder 

M325-08 Standard Specification for Designing Stone Matrix Asphalt (SMA) 

R46-08 Standard Practice for Designing Stone Matrix Asphalt (SMA) 

T 84-10 Specific Gravity and Absorption of Fine Aggregate 

T 85-10 Specific Gravity and Absorption of Coarse Aggregate 

T 209-12 Theoretical Maximum Specific Gravity and Density of Hot-Mix Paving 

Mixtures 

T 283-07 Resistance of Compacted Asphalt Mixtures to Moisture-Induced Damage 

T 305-09 Determination of Draindown Characteristics in Uncompacted Asphalt 

Mixtures 

T 312-12 Preparing and Determining the Density of Hot-Mix Asphalt (HMA) 

Specimens by Means of the Superpave Gyratory Compactor 

2.3 NAPA IS-127 Evaluation of Baghouse Fines for HMA 

 

3. TERMINOLOGY 
Filler:  Material passing the 75 μm sieve. 

SMA:  Stone mastic asphalt. 
SMA Mortar:   A mixture of asphalt cement, filler, and stabilizing additive. 

Stabilizing Additive:  Either cellulose or mineral fibre. 
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Job Mix Formula (JMF):  The percentage passing on each designated sieve of the total mass of 

aggregate and the amount of asphalt cement as a percentage by mass of the mixture that are based 

on specified mix design procedures. 

Performance Graded Asphalt Cement (PGAC): An asphalt binder that is produced from petroleum 

residue, either with or without the addition of non-particulate modifiers, according to AASHTO M 320. 

Roof Shingle Tabs (RST):  Ground roof shingle scrap generated when new shingles are trimmed 

during production. 

 

4. PROCEDURE 
Mix design procedures and tests shall be in accordance with AASHTO R46 except as noted below 

under Exceptions and Additional Requirements. 

 

5. EXCEPTIONS 
5.1 References to AASHTO T 312 are deleted and replaced with LS-313. 

5.2 References to AASHTO T 305 are deleted and replaced with LS-310. 

5.3 References to AASHTO T 209 are deleted and replaced with LS-287. 

5.4 References to AASHTO M325 are deleted and replaced by “the owner’s specifications”. 

5.4 References to AASHTO T 84 and AASHTO T 85 are deleted and replaced with LS-605 and 

LS-604, respectively. 

5.5 SMA designed with a content of RST shall be designed in conjunction with LS-307. 

 

6.0 ADDITIONAL REQUIREMENTS 
6.1 Determine bulk specific gravity of the blended coarse aggregate and the blended fine 

aggregate using LS-604 and LS-605, respectively. When SMA is designed with RST, the coarse and 

fine aggregates extracted from the RST shall be included in the blended coarse aggregate and the 

blended fine aggregate. 

6.2 The owner’s SMA mortar testing requirements shall be carried out and shall meet the 

requirements of Table 1.  

6.3 The mix design shall incorporate as a minimum, the greater of the amount of hydrated lime 

determined as required through testing or the amount specified by the owner. 

6.4 Draindown sensitivity shall also be determined for 15oC above the anticipated plant 

production temperature. 

 

7. REPORTING 
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7.1 Information shall be provided in a legible manner.  The documentation required with the mix 

design submission is covered by AASHTO R46.  The documents shall include, but are not limited to, 

the following information: 

7.1.1 Mix design and JMF documents that are signed, dated, and certified correct by the person 

accountable for the engineering and management responsibility for the laboratory that conducted the 

work shall be provided. 

7.1.2 Contract number, item number, and mix type for which the mix design and JMF were 

completed and a description of the usage of the mix on the contract shall be provided. 

7.1.3 All material proportions and sources for aggregates, including the owner’s Mineral Aggregate 

Inventory for the aggregate sources, asphalt cement, mineral fillers, fibres, and any other additives 

used, the name of each product, its manufacturer and the manufacturer’s data sheet shall be 

included.  Information provided for fibres shall include test results for all the owner’s fibre 

requirements.  The amount of RST in per cent by mass and volumetric data shall also be included. 

7.1.4 PGAC and source and per cent by mass of the required new asphalt cement.  Information on 

asphalt cement modifiers, hydrated lime, and any other additive including name, source, type, 

manufacturer, its manufacturer’s data sheet, and per cent by mass of asphalt cement shall be 

provided. 

A graph of the temperature-viscosity relationship for the PGAC that is to be used in the mix. The 

graph will show the viscosity over a temperature range of at least 135-165oC, and will indicate the 

recommended mixing and compaction temperatures.  Mixing and compaction temperature used in 

the mix design and the compaction temperature of the reheated mixture to be employed in the 

testing of the production mix shall also be included. 

7.1.5 AASHTO T 283 test results and AASHTO T 283’s completed Moisture Damage Laboratory 

Data Sheet.  All visual observations made during the design process with particular attention and 

comments regarding stripping and coating for both the coarse and fine aggregates shall be provided. 

7.1.6 Information regarding fines that are returned to the mix, aggregate breakdown during 

production, and the resultant change in the aggregate gradations shall be included. 

7.1.7 Complete gradations for all coarse and fine aggregates, aggregate absorptions, bulk specific 

gravity and saturated surface dry density for each aggregate, the blended coarse aggregate, the 

blended fine aggregate and the combined aggregate density along with information on the test 

method used shall be included. 

7.1.8 Target values for per cent passing each designated sieve for the design aggregate structure 

shall be shown against the SMA control points. 

7.1.9 The volumetric properties for the mixture selected.  The per cent air voids, voids in mineral 

aggregate, voids in coarse aggregate of the selected mix design compared with the requirements for 

air voids, voids in mineral aggregate and voids in coarse aggregate in the dry rodded condition shall 
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be included.  Graphs shall be provided for the air voids, voids in mineral aggregate, bulk relative 

density (Gmb), maximum relative density (Gmm) and the gyratory curves of the mixture plotted against 

asphalt cement content. 

Mix bulk specific gravity and percentage by volume and the method used to determine it shall be 

clearly identified.  Theoretical maximum specific gravity shall be provided. 

7.1.10 Extracted bulk relative density, percentage asphalt cement, and gradation for the RST if 

included in the mix shall be provided. 

7.1.11 Typical mix weight to produce a gyratory specimen with a height of 115 ± 5 mm shall be 

included. 

7.1.12 Results of the SMA mortar testing are to be reported in comparison with the values stated in 

Table 1. 

7.1.13 Draindown sensitivity test results shall be included. 

 
 
 

Table 1 
Properties of SMA Mortar 

 
Test 

 
Requirement 

 
Unaged Dynamic Shear Rheometer, G*/Sinδ 

 
5 (kPa) minimum 

 
RTFO Aged Dynamic Shear Rheometer, G*/Sinδ 

 
11 (kPa) minimum 

 
PAV Aged Bending Beam Rheometer, Stiffness 

 
1500 (MPa) maximum 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


