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In The BeginningIn The BeginningIn The Beginning

••• Approached by Pace Construction and Approached by Pace Construction and Approached by Pace Construction and 
Peerless LandfillPeerless LandfillPeerless Landfill
–––
–––
–––

MoDOT Not Using RAP in MixturesMoDOT Not Using RAP in MixturesMoDOT Not Using RAP in Mixtures
Deleterious MaterialDeleterious MaterialDeleterious Material
Stiffness of Asphalt in ShinglesStiffness of Asphalt in ShinglesStiffness of Asphalt in Shingles



First LookFirst LookFirst Look

•••
•••

•••
•••

Literature SearchLiterature SearchLiterature Search
Other SpecificationsOther SpecificationsOther Specifications
–––

–––

Exclusion of TearExclusion of TearExclusion of Tear---Offs in States Allowing Offs in States Allowing Offs in States Allowing 
Manufacturing WasteManufacturing WasteManufacturing Waste
Contained Little Deleterious MatterContained Little Deleterious MatterContained Little Deleterious Matter

Stiff Asphalt Extracted from ShinglesStiff Asphalt Extracted from ShinglesStiff Asphalt Extracted from Shingles
Only One Manufacturer in StateOnly One Manufacturer in StateOnly One Manufacturer in State



Reclaimed Asphalt ShinglesReclaimed Asphalt ShinglesReclaimed Asphalt Shingles

•••

•••

•••

Asphalt  Asphalt  Asphalt  20%20%20%---40%40%40%
––– Stiffen Roadway AsphaltStiffen Roadway AsphaltStiffen Roadway Asphalt

Aggregate Aggregate Aggregate ≈≈≈30%30%30%
––– Good StuffGood StuffGood Stuff

Fiberglass or Paper Mat Fiberglass or Paper Mat Fiberglass or Paper Mat ≈≈≈30%30%30%
––– No Harm if Well DispersedNo Harm if Well DispersedNo Harm if Well Dispersed



MoDOT GoalsMoDOT GoalsMoDOT Goals

•••
•••

•••
•••

Not Focused on Environmental EffectsNot Focused on Environmental EffectsNot Focused on Environmental Effects
Engineering Properties FirstEngineering Properties FirstEngineering Properties First
–––
–––

Harmful Effects of Deleterious MaterialHarmful Effects of Deleterious MaterialHarmful Effects of Deleterious Material
Asphalt Binder PropertiesAsphalt Binder PropertiesAsphalt Binder Properties

Safety Safety Safety ––– Asbestos, Nails, etc.Asbestos, Nails, etc.Asbestos, Nails, etc.
If Everything Else Works Out, If Everything Else Works Out, If Everything Else Works Out, LandfillingLandfillingLandfilling is is is 
ReducedReducedReduced



Why Should We Pursue 
Shingles?

Why Should We Pursue Why Should We Pursue 
Shingles?Shingles?

•••
•••

•••

High Asphalt ContentHigh Asphalt ContentHigh Asphalt Content
Granules Are Hard and DurableGranules Are Hard and DurableGranules Are Hard and Durable

RecyclingRecyclingRecycling CO$T



ConcernsConcernsConcerns

•••

•••

How Will Deleterious Material Affect the How Will Deleterious Material Affect the How Will Deleterious Material Affect the 
MixtureMixtureMixture
Can the Low Temperature Grading be Can the Low Temperature Grading be Can the Low Temperature Grading be 
Maintained  at Various Blending RatiosMaintained  at Various Blending RatiosMaintained  at Various Blending Ratios



Asphalt GradesAsphalt GradesAsphalt Grades

•••
•••

High Temperature for Rut ResistanceHigh Temperature for Rut ResistanceHigh Temperature for Rut Resistance
Low Temperature for Fatigue and Cold Low Temperature for Fatigue and Cold Low Temperature for Fatigue and Cold 
Weather PerformanceWeather PerformanceWeather Performance

Performance Graded = PGPerformance Graded = PGPerformance Graded = PG
PG 64PG 64PG 64---22 (PG Sixty22 (PG Sixty22 (PG Sixty---four Minus Twentyfour Minus Twentyfour Minus Twenty---two)two)two)

High Temp 64°C (147°F)High Temp 64°C (147°F)High Temp 64°C (147°F)
Low Temp Low Temp Low Temp –––22°C (22°C (22°C (---8°F)8°F)8°F)



Asphalt Modifications
Require PG 64-22

Asphalt ModificationsAsphalt Modifications
Require PG 64Require PG 64--2222

•••
•••

Stiffer at High Temperature Stiffer at High Temperature Stiffer at High Temperature ––– OKOKOK
More Brittle at Low TemperatureMore Brittle at Low TemperatureMore Brittle at Low Temperature
–––
–––

Use Lower Percentage of ShinglesUse Lower Percentage of ShinglesUse Lower Percentage of Shingles
Use Softer Roadway AsphaltUse Softer Roadway AsphaltUse Softer Roadway Asphalt



Binder BlendingBinder BlendingBinder Blending
Critical Low Temp.
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Asphalt After Blending with 
Shingle Asphalt

Asphalt After Blending with Asphalt After Blending with 
Shingle AsphaltShingle Asphalt

••• Resist RuttingResist RuttingResist Rutting

••• Resist Fatigue CrackingResist Fatigue CrackingResist Fatigue Cracking

••• Resist ColdResist ColdResist Cold---Weather CrackingWeather CrackingWeather Cracking



Deleterious EvaluationDeleterious EvaluationDeleterious Evaluation

•••

•••

Specification for AggregateSpecification for AggregateSpecification for Aggregate
––– 0.5% “Other Foreign Material”0.5% “Other Foreign Material”0.5% “Other Foreign Material”

••• Sticks, mud balls, deer fur, etc.Sticks, mud balls, deer fur, etc.Sticks, mud balls, deer fur, etc.

Shingle “OFM”Shingle “OFM”Shingle “OFM”
––– Approximately 3% TotalApproximately 3% TotalApproximately 3% Total



Deleterious MaterialDeleterious MaterialDeleterious Material

•••
•••
•••
•••
•••
•••

NailsNailsNails
WoodWoodWood
PlasticPlasticPlastic
CellophaneCellophaneCellophane
PaperPaperPaper
Fiber BoardFiber BoardFiber Board



SafetySafetySafety

•••

•••

AsbestosAsbestosAsbestos
–––
–––

No Asbestos or Trace in SamplesNo Asbestos or Trace in SamplesNo Asbestos or Trace in Samples
St. Louis Co. RequirementSt. Louis Co. RequirementSt. Louis Co. Requirement

Nails Nails Nails 
–––
–––

Most  Remove by One Magnetic PulleyMost  Remove by One Magnetic PulleyMost  Remove by One Magnetic Pulley
Lay Flat After RollingLay Flat After RollingLay Flat After Rolling
(Caution Pneumatic Rollers)(Caution Pneumatic Rollers)(Caution Pneumatic Rollers)



Trial by FireTrial by FireTrial by Fire



No DifferenceNo DifferenceNo Difference

•••

•••

•••

VisuallyVisuallyVisually

Standard Mixture Standard Mixture Standard Mixture 
TestsTestsTests

PlacementPlacementPlacement



Big DifferenceBig DifferenceBig Difference

••• Rut ResistanceRut ResistanceRut Resistance

••• Cold Temperature Cold Temperature Cold Temperature 
TestsTestsTests

••• OFM in MixtureOFM in MixtureOFM in Mixture



Can Tear-Off Shingles be 
Used?

Can TearCan Tear--Off Shingles be Off Shingles be 
Used?Used?

•••

•••

Allowance in OFM Due to Small Allowance in OFM Due to Small Allowance in OFM Due to Small 
Percentage of Shingles and Trial MixturePercentage of Shingles and Trial MixturePercentage of Shingles and Trial Mixture
Start with Softer Roadway AsphaltStart with Softer Roadway AsphaltStart with Softer Roadway Asphalt



Rte. 61/67, St. Louis Co.Rte. 61/67, St. Louis Co.Rte. 61/67, St. Louis Co.
19 mm PG 70-22 Binder Course19 mm PG 7019 mm PG 70--22 Binder Course22 Binder Course

1.1.1. PG 58PG 58PG 58---282828
2.2.2. PG 58PG 58PG 58---28 / 28 / 28 / 

5% RAS5% RAS5% RAS
3.3.3. PG 64PG 64PG 64---22 / 22 / 22 / 

5% RAS5% RAS5% RAS
4.4.4. PG 64PG 64PG 64---222222



No Reflective Cracking or Rutting No Reflective Cracking or Rutting No Reflective Cracking or Rutting 
to Date...to Date...to Date...





3 Years Old3 Years Old3 Years Old

PG 58-28 w/ 

5% RAS, 15% RAP

PG 64-22 w/ 

5% RAS, 15% RAP



Problems with RAS MixturesProblems with RAS MixturesProblems with RAS Mixtures

•••

•••

Sporadic Mixing Problems Confined to Sporadic Mixing Problems Confined to Sporadic Mixing Problems Confined to 
Plants not MixturePlants not MixturePlants not Mixture
Harder to Place in Cool WeatherHarder to Place in Cool WeatherHarder to Place in Cool Weather



Short Term SuccessShort Term SuccessShort Term Success





Where Are We?Where Are We?Where Are We?

•••

•••

•••

2008 2008 2008 --- 39 of 360 Mixtures Issued Contain 39 of 360 Mixtures Issued Contain 39 of 360 Mixtures Issued Contain 
RASRASRAS
Known Processors and HMA ProducersKnown Processors and HMA ProducersKnown Processors and HMA Producers
––– 9 Processors9 Processors9 Processors
––– 11 HMA Producers (+2)11 HMA Producers (+2)11 HMA Producers (+2)

Pooled Fund StudyPooled Fund StudyPooled Fund Study
––– Properties of total mixtureProperties of total mixtureProperties of total mixture
––– Set reasonable limitsSet reasonable limitsSet reasonable limits
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