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Barriers must be removed!
Technical issues must be resolved!

We must get the full value
of this resource!



We Must Do More to Control Our
Destiny!

Natural Disasters

Unnatural Disasters



http://search.myway.com/search/redirect.jhtml?qid=950A9034CECA01055FE3406905D4349F&searchfor=iranian+president&action=pick&pn=1&ptnrS=&ss=&st=site&cb=MW&pg=AJimage&ord=6&redirect=mPWsrdz9heamc8iHEhldERDfYOHal8pRIQSh4B2JmImMdyBFKkEDaWe3p46MS4BOsWmW38OuAKo8aNH+2Vng4taz2RY62O5RtiMDbIb6pmK5HzWkn5ouLawvv/qoPWRAs/9HcZl0oUtSWhYKs/2gu9pIfEB3u2pGrigGSbAyRTll9lmUQj69CKkg5Tp52fm/XD3ENz+tQ7sxgrkNW/N8tYGrJn7cS8GgwolkQMMqu+H0ujtGxpvZhirHIkKdiHrhZfxyjtyU/9RHUpZBFuqeEQ0KNd2/yZo7KDjggORp+1QP2XsmLqoU4iTqHpNVCmicuJW/yiCNJqI3Jx9KaBkuUyR0fnQKFZXv3e+ua5RSKqtmoZvmMYwKAj4X3kqvNIlYxSYSQMdc54J9rXapNmPHDg==&ct=AR�
http://search.myway.com/search/redirect.jhtml?qid=57F8B4333CE8A58D7ADD8FB583BA9D23&searchfor=hurricane&action=pick&pn=1&ptnrS=&ss=&st=site&cb=MW&pg=AJimage&ord=6&redirect=mPWsrdz9heamc8iHEhldERDfYOHal8pRIQSh4B2JmImMdyBFKkEDaWe3p46MS4BOsWmW38OuAKo8aNH+2Vng4pjjlbT0T7A79kQd07FM9X1OqZ4XWu/AHO1BhItldOmd15EGRmO4K09p9EGimUKCz9mTSyCkRncvAjxfW0Cq5u3ItnfET/7AZt0pnkPEfifz1z3pzSnhZKfdztzQbYcssRG08vVdoZCpJuzFzF0Wjqpx4B3raxosidEYxVwT3Si3tgB8kUkC0nLYiPPO/bEwJyp+7G3sb6z/dbZzVj8sY2suwKisesGoKrJuZF5sCgg+PehJmteQLS6NEXT8zhulr5yNLKeV+c7aGxOWj44/8bM=&ct=AR�

in Base
najority of our materials are for surfacing
eed to get to:

f ally 30-50% in all layers
n Allo ving up to 100% if feasible!
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Barriers to Increasing RAP
Pete Stephanos and Randy West)
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m ability of RAP
1 Establishment of Best Practices

J Documented Performance of high RAP
Pavement

| Po{nmer Modified Binders and Asphalt-Rubber
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Mixture Quality
Performance Test

urrent mix design
ocedures - a recipe
ome up with a
ipe.

need to assess the
vior of the mix
under different
conditions of traffic
and climate.

= We need performance
testing.




Use of Solvents in
Extraction/Recovery

= Use of solvents in
extraction and recovery of
aged binders are
environmentally harmful.

= Combining aged and
virgin binders - is the
same virgin binder grade
what we really want?
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= Need a new way to look at percentage of RAP
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aged binders ) LIFE OF PAVEMENTS, MOHTHS'

= Regional studies
= New in-situ test methods



' omingling of Aged
and
New Binders

A% ies N Ageregate

New Binder

RAP Binder



No Blending

- No intermingling of RAP
and new binder

. RAPis truly a black
aggregate

- Volumetrics affected by
volume of RAP binder

- No credit for properties of
RAP binder



'plete Blending

@ RAP and new binder
completely mixed

- Volume of binder = RAP +
;1

= Binder property = f(%RAP)



Partial Blending

= Most likely

= Degree of blending
- = Chemistry
New = Temperature
= Time
= Means
= Old aggregate stays coated

= New aggregate coated by
new asphalt

= Bonding occurs



Need for Changing
Binder Grade

= Is matching virgin binder grade the issue?

= We are trying to solubilize the aged binder.

@ Light or heavy virgin binder grade is not really

the issue in how well the old and new asphalt
blend.

We need to rethink how we view blending and
what we need for the mixture.



Laboratory Heating/Mixing
Procedures

= We cannot completely replicate recycling in the lab!

= Can we even replicate virgin mix production in the lab?

Laboratory
* Heat aggregates in oven
e Heat RAP in oven
 Heat binder in can
e Combine in bakery mixer
e Leave in oven 1-2 hours
e Remove

* Compact in steel mold
11 Ibs in 3-4 hours

Plant/Paving

* Heat aggregates in hot air stream
« Add RAP
e Heat binder in tank
e Combine in rotating drum
e Send up conveyor to silo
* Load truck and haul
e Put through paver
e Compact in mat

300 tons in 1 hour
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lix Design is just a
Starting point!

Always nee 1 to adjust
for field conditions.



RAP Availability

ral
resources

ransportation costs
ing on rural roads
Restore ride

Chicago




Options:
1. Separate by source

2. Blend through crushing
3. Screening and sizing



Variability of RAP

= Changing asphalt content
= Shows up in QC/QA
o Changes in AC content
= Changing gradation
= Shows up in QC/QA

o Changes in gradation after
1ignition oven

o Changes in VMA and Voids
= Changing volumetrics
= Shows up in QC/QA
o Collapse of VMA or Voids




RAP Variability
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3est Practices for RAP
-AASHTO-NAPA Publication on

RAP Processing

( Information Sevies 123

MATIOMAL ASPHALT PAVEMERT ASSOCIATION

Recycling Hot-Mix
Asphalt Pavements

Designing HMA
Mixtures with

High RAP Content
A Practical &'ulg




Aggregate Gradation

m Greater control on
aggregate sizes going
into the mix = more
consistent mix
gradation.
= Superpave
= SMA

=@ Inhigh RAP content

mixes, need same

gradation control on
RAP

= How can we preserve
RAP gradation?




Polymer Modified Binders and
Asphalt-Rubber with RAP

= Both have been successfully used with RAP

= Neither have been tried at very high RAP
contents

= High-temperature end
= Rutting not usually a problem in RAP mixes

= Need to watch mid- and low-temperatures
= Stiffening effect of RAP
= Stiffening effect of polymer

= More study need to get to high RAP contents
= Need a performance test!




Performance

overed this topic.

udies, although we know about
nd problems

o RAP processing
o RAP quality



.. ‘ities for Addl"ESSing
Barriers

| Mixture Que |Im/ Performance Test - High
0 Ust Solvents in Extraction/Recovery — Medium
0 Comin l[ C of Aged and New Binders - Medium
| Need for Changing Binder Grade - High
pEaboratory Heating/Mixing Procedures - Low
I RAP Availability - High

| Variability of RAP - Low

1 Establishment of Best Practices - Done
0 Documented Performance of high RAP Pavement — High
1 Modified Binders and Asphalt-Rubber with RAP - High




VE MUST MOVE FORWARD
' RESS ALL ISSUES
AND CONCERNS WITH HIGH
RAP CONTENT ASPHALT

“MIXES AND WE MUST
REMOVE ALL BARRIERS.



	Barriers�and�Technical issues
	Have No Doubt. . .
	We Must Do More to Control Our�Destiny!
	State-of-Recycling
	Barriers to Increasing RAP�(Pete Stephanos and Randy West)
	Mixture Quality �Performance Test
	Use of Solvents in Extraction/Recovery
	Comingling of Aged �and �New Binders
	No Blending
	Complete Blending
	Partial Blending
	Need for Changing �Binder Grade�
	Laboratory Heating/Mixing Procedures�
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Mix Design is just a�starting point!��Always need to adjust�for field conditions.
	RAP Availability�
	Variability of RAP
	Variability of RAP
	RAP Variability
	Best Practices for RAP
	Aggregate Gradation
	Polymer Modified Binders and Asphalt-Rubber with RAP�
	Performance
	Priorities for Addressing Barriers�
	We must move forward to address all issues and concerns with High Rap content asphalt mixes and we must remove all barriers.

