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A Short History

Caltrans evaluated RAP use in several forms 
in 1970’s and 1980’s:
• Cold In-Place Recycling
• Hot In-Place Recycling
• RAP use in Hot Mix Asphalt

But, low binder costs, etc. made the effort 
involved unattractive in late 1980’s & 1990’s
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More Recent History

Caltrans and Industry have developed 
specifications for:
• Cold In-Place Recycling
• Cold Foam – Full Depth Recycling
• Hot In-Place Recycling
• RAP use in Hot Mix Asphalt

Moderate interest in CIPR, Cold Foam, and 
HIPR
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RAP in HMA History

1996 –
• Dedicated/Blended Piles of RAP
• Binder blending and Final Binder Testing
• Performance Testing of Mix and Binder

2000 –
• Dedicated/Blended Piles of RAP
• Binder blending and Final Binder Testing

Etc., Etc.
Less than moderate interest by Caltrans or 
Industry
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RAP in HMA Since 2003

Specifications: 
• Contractor’s Option – DGAC and QC/QA projects
• Maximum 15% RAP
• Live Piles of RAP
• No final binder blend testing
• HMA meets all requirements

As a CCO during Construction 
• Misunderstandings – Producers/Engineers/Contractors

As an SSP in projects 
• Misunderstandings/Mistrust – Caltrans
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RAP Site Evaluations 2007

Stantech and Caltrans Evaluated 4 Sites for 
conditions and structural adequacy

Information available from 
T_Joe_Holland@dot.ca.gov
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RAP in HMA Since 2003

Use Statewide (from District poll)

Year 10% 15%

2004 1 1
2005 3 10
2006 5 7
2007 6 9



8 RAP in HMA 
Standard Specifications

(November 2007)
Specifications: 
• Contractor’s Option – All DGAC
• Maximum 15% RAP – No more than +/-%5 change
• Live Piles of RAP
• No binder/blend testing – no adjusting binder grades
• HMA meets all requirements

In “Amended to Read” Section 39 
• Included in all projects



9 RAP in HMA 
Standard Specifications

(November 2007)
Annual Mix Design Verification: 
• Contractor prepared mix design – JMF submittal
• Verification on plant produced HMA

 No more than +/-5% adjustment in RAP

Production Start-up for all projects
• Re-verification of all aggregate and mix qualities

 RAP aggregate not tested

Requests for use – So Far 2008 
• 10% RAP  - 2 submittals
• 15% RAP  - 8 submittals

 Some may be under old specifications and prepared by District



10 RAP in HMA 
Lab Procedure #9

(HMA Using up to 15% RAP)
Procedure Summary 
• Obtain representative samples of RAP
• Evaluate RAP

 Binder content
 Aggregate gradation & specific gravity
 Rice specific gravity

• Prepare Mix Design
 Determine combined gradation  - Virgin aggregate + RAP
 Determine approximate bitumen ratio
 Calculate quantity of new binder
 Determine batch weights
 Prepare test specimens using Hveem Compactor
 Determine OBC

• Conduct QC testing during production



11 RAP in HMA 
Lab Procedure #9

(HMA Using up to 15% RAP)
Procedure Summary 
• Obtain representative samples of RAP

 From piles in Mix Design
 From feed system during production 

• Obtain representative samples of Aggregate/RAP 
blend
 Virgin aggregate from feed system
 Blend determined as a mathematical equation

○ % Virgin + % RAP from daily sampling

• Obtain representative samples of HMA
 Behind the paver
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Lab Procedure #9

Extract Binder
Specific Gravity of RAP

Extraction Gradation
Ignition Oven Gradation

Determine Correlation Factor
Extraction vs. Ignition Oven
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Lab Procedure #9

Calculate Combined Gradation

Determine ABR
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Lab Procedure #9

Virgin Aggregate Blending
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Lab Procedure #9

Detrmine VMA
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Lab Procedure #9

Calculate Batch Weights (ABR–5%, ABR, ABR+5%, ABR+10%)
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Lab Procedure #9

Adjust Combined Gradation
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Lab Procedure #9

Production Testing

Daily Ignition Results for RAP aggregate gradation

Mathematically combined gradations
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& Also

Pilot Project with RAS 
• Post Product – Pre-Consumer Waste
• In Partnership with Industry
• Grant from CIWMB
• Searching for Pilot in Southern California or 

Bakersfield
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Thank You for Your Attention

Any Questions?
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