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Approachpp

• Alternative methods for determining the degree of 
mixing found in asphalt-RAP mixtures

• Determining compatibility of asphalt-RAP mixtures



Materials

• RAP samples and materials from 4 different sources
• Iowa: 1 sampleIowa: 1 sample
• Palm Dale, CA: 1 sample
• South Carolina:  3samples

Fi i t d• Fine, int, and coarse
• Manitoba:

• RAP
• 2 binders; 150/200 and 

200/300
• 15% RAP + 150/200
• 50% RAP + 200/300 
• 50% RAP + 150/200



RAP Mixingg

• Solvent study combined with characterization
• Toluene/EtOH vs. Cyclohexane

• Characterization 
• % Recovered
• Compositional

• SARA
• AD/WDAD/WD

• Rheological



RAP Mixingg

• Does initial mixing of RAP and virgin aggregate 
occur with any selectivity in the mix plant?

• Add RAP sample to heated/superheated virgin aggregate 
while mixing.

RAP d i i t i d diff tl• RAP and virgin aggregates sized differently

• Characterize the difference between resultant materials on 
RAP and virgin aggregates: SARA AD % recoveryRAP and virgin aggregates:  SARA, AD, % recovery



RAP Mixingg

• Add virgin binder into the mix….Do the RAP 
aggregates and the virgin aggregates end up as 
different materials at high RAP concentration?different materials at high RAP concentration?

• Using RAP and virgin aggregates of different sizeg g gg g
• Extract each with Toluene/EtOH
• Compositional analysis (AD, SARA, and % recovery) and 

rheological if possible/neededrheological if possible/needed
• What affect does this have on material 

performance?



Compatibilityp y

• Related to NCHRP 9-43

R ibl A t t d Fl l ti Tit i t• Reversible Automated Flocculation Titrimetry
• Colloidal stability ~ Rheological properties
• Heithaus Solubility Parametersy

• The mixing of RAP and Virgin binders will have profound 
affects on the colloidal stability of the virgin binder at high 
RAP concentrations.

• Automated testing for performance prediction 



Compatibility - Blendingp y g



Compatibility – Blending p y g



Compatibility and Blendingp y g

• Blending of characterized RAP and virgin asphalts 
to determine effects of mixing.

• BI0001 and BI0002 (Venezuelan and San Juaquin)

• Use of AFT as a tool for material selection in respect to 
compatibility/colloidal stability

• Compositional (AFT, AD/WD, SARA) and rheological 
analyses will be used to further characterize the changes in 
material properties as a result of blending



Plan

• Solvent extraction and material comparison studies 
underway
• Rheological AD/WD SARA and % recovery determinationsRheological, AD/WD, SARA, and % recovery determinations 

of resultant materials.

AFT t ti f i i bi d d M it b RAP• AFT testing of virgin binder and Manitoba RAP 
mixtures underway

• Physical RAP mixing study has not started


