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ISSUES TO CONSIDER

•Environmental Issues

•Cost Issues (Initial and LCCA)

•Compatibility Issues 

•Recycling of the New Pavement

•Public Perceptions

•Acceptance by Governmental Agencies



U.S. INFRASTRUCTURE

• Over 5.9M Km of paved roads 

• 94%: asphalt pvts

• 550 million tons of HMA used 

annually

• Spending billions in asphalt paving 

annually 



MATERIALS ESTIMATED TO BE IN USE IN 
THE NATIONAL HIGHWAY SYSTEM
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CONCRETE

❑Concrete is used more than any other man-made material in 

the world.

❑ 8 cubic km of concrete made / year

❑ More than one cubic meter / person on Earth



WHY PICK ON CONCRETE?

• My oldest son, the main reason

• 5% of global emission is due to production of cement

• 20% use of fly ash: 0.7% reduction in CO2

• What about 80% replacement??



RECYCLED MATERIALS

• Use of recycled materials in pavements can:

• Improve pavement performance

• Reduce initial costs

• Reduce lifecycle costs

• Provide useful disposal of waste without diminishing pavement 

performance

• Any combination of these



TYPES OF RECYCLED MATERIALS

• Reclaimed asphalt pavement (RAP)

• Scrap tires (crumb rubber)

• Many others



RECLAIMED ASPHALT PAVEMENT
(RAP)



RECLAIMED ASPHALT PAVEMENT



U.S. RAP PRODUCTION

• ~100 million metric tons of RAP are produced in 
the U.S. each year

20 Million Metric 
Tons

Not Recycled
(20%)

80 Million Metric 
Tons

Recycled



RECLAIMED ASPHALT PAVEMENT

• Most recycled product in U.S. in both percentage (80%) and tonnage 

(76 million)

• Used so frequently in highway construction, it’s not considered a 

waste product

• saved nearly 38 million cubic meters of landfill space during 2017

• All 50 states regularly utilize RAP in flexible pavements

• 10 states only use RAP in base and intermediate course mixtures 

(not surface course)



STATES USING RAP IN ALL TYPES 
OF MIXTURES



TYPES OF PAVEMENT RECYCLING

• Surface recycling

• In-place recycling to a depth of < 25 mm

• In-place surface and base recycling

• In-place recycling to a depth of >25 mm

• Central plant recycling

• Most common form of pavement recycling

• Only form to remove material from roadway before reuse



MATERIAL CONSIDERATIONS

• Physical Aspects

• Chemical Compatibility

• Present & Future Environmental Issues

• Views of Public, Engineers, & Decision Makers

• Life-Cycle-Cost Issues

• NEED information to make the “right call”



RAP STOCKPILE MANAGEMENT IS EVERYTHING!!



MILLED RAP



FRACTIONATED RAP



CONTROLLING MOISTURE IN RAP



ADVANTAGES OF RAP

• Saves landfill space

• Conserves virgin materials

• Lower cost without compromising performance

• The use of RAP and RAS: cost savings of more than $2.2 billion 

• Decreased rate of aging

• Increased resistance to water damage



HOW CONTRACTORS LOOK AT WMA

•Less time is needed for production

•Compaction is easier and faster

•The mix can be hauled longer distances



USE OF RAP IN USA



STATES PERMITTING >25% RAP



CONCERNS OVER USING >20% RAP



WHAT DO CONTRACTORS/DOTS SAY?



WHAT ABOUT CRACKING?



WHAT ABOUT VARIABILITY?



CONTRACTOR’S POINT OF VIEW



DIFFERENCES IN VARIOUS STATES



A DIFFERENT APPROACH



GRADE OF THE VIRGIN BINDER?



RUTTING ISSUES?



OTHER ISSUES



OTHER OBSERVATIONS



CONCLUSIONS/RECOMMENDATIONS



CONCLUSIONS



THANK YOU


