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Field Project Goals

e Documentation

* Mix design process, production, and
construction

e Performance testing

e Develop iInformation for future mix design



Presenter
Presentation Notes
Mix Design
Handling of RAP
Limitations
Construction
RAP processing
Production Temperature
Issues
Pavement Performance
Cracking
Rutting
Raveling
Evaluate the effect on laboratory compaction and volumetric properties to develop information for future mix design and quality control procedures.
Rutting –aging of the RAP binder decreases rutting potential,
Moisture susceptibility – RAP aggregate may retain more moisture and incomplete drying of the RAP aggregate could increase moisture susceptibility,
Low temperature cracking – the use of high amounts of RAP may increase the potential for low temperature cracking since the binder is aged,
Mixture stiffness – aging of the RAP binder may increase mixture stiffness,
Fatigue life – aging of the RAP binder may decrease the mixtures fatigue capacity.



Data Collection

1) Project Summary

2) Material Properties

3)

Production
nformation
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Presenter
Presentation Notes
EXPECTATIONS
FHWA/NCAT
Performance Testing
Dynamic modulus
Fatigue
Low temperature cracking
Data analysis
Report writing

State DOT
Standard QA testing
Construction Inspection
Pavement evaluation



FHWA Mobile Asphalt Laboratory

Material
Characterization
Mix Design Replication

Mix Production Sampling
Volumetric Property Measurements

U.S. Department of Transportation
Federal Highway Administration
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Presentation Notes
Binder tests
Direct tension
Creep and recovery

Performance Tests
Dynamic modulus
Flow number
Beam fatigue



Laboratory Activities At NCAT

 Extraction and « Dynamic Modulus

Recovery « IDT Creep
e PG Classification Compliance and

 Moisture Strength
Susceptibility « Beam Fatigue




Field Projects

State

RAP
Percentage

Date

North Carolina

40%

September
2007

South Carolina

30% and 50%

October 2007

Wisconsin

25%

November
2007

Florida

45%

December
2007




North Carolina Summary

Plant lot and driveway
40% RAP

Astec Double Barrel

Green
Material sent to NCAT N
for extractions
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Presentation Notes
Private job


Florida Summary

Two lane road

RAP milled from top )
2" of existing road.

Superpave -12.5 fine mix
— RA-800

— 45% fractionated RAP Flagler County
— 1.5” structural layer

SR-11

_ o Dec-07
9.6 miles of warm mix/high

RAP: 4.9 miles of control.



Presenter
Presentation Notes
Two lane road
45% RAP
Two virgin binders
Astec Double Barrel Green
Material sent to NCAT and FHWA
Audrey Copeland and Andrea Kvasnak on site




Fractionated
RAP




Double Barrel Green Process |
- Water injection B


Presenter
Presentation Notes
Allows mixing at lower temperatures
Reclaiming/recycling up to 50%
Does not require additives



e \Water added at
2% by weight of .'. by 2
PINCGET.

12


Presenter
Presentation Notes
Only contractor trying water injection method instead of chemicals to get warm mix.
Contractor spent $100,000 installing water injection system.




Temperature Targets

Plant (° F) Field (° F)
310 300

'x.gﬁ“"g}o 260



Presenter
Presentation Notes
Workers reported that it handled just like normal mix




Presenter
Presentation Notes
Project profiled in Daytona News Journal
Reportes reported that workability was similar to normal mix.


Florida Project Performance

e State Materials Office Results:

— All volumetric properties very good for
control mix.

— Low AV (1.8%) for warm mix due to high
AC content (0.5% high, target was 5.6%).

— Lab rut depths for both mixes were good,
but warm mix was better (2.7 vs. 4.1 mm).

R 570 IeSS 10r warm



Presenter
Presentation Notes
APA limit is 4.5% but it is not an acceptance criteria yet spec.
TSR values are low…lower than mix design…must monitor.  Another layer over, fine graded mixes, not permeable.
TSR at mix design was 77% for control.  Warm mix not tested due to difficulty in duplicating astec process.



Florida Project Performance

e State Materials Office Results:

— Recovered viscosity (Poises):
« Specification range: 4,000 to 12,000
e PG 64-22 (warm mix) — 15,300
 RA-800 (warm mix) — 9,900
 RA-800 (control mix) — 10,700




Florida QC Test Results

Average for project
Gradation good for both mixtures.

AC slightly high (0.2%) for warm mix and
slightly low (0.3%) for control mix.

Air voids: 3.0 for warm mix f,#,,;f L 1|
3.9 for control mi! ———

- Density: 93.7% for warm
Ao contrel mixes

12/05/2007

17


Presenter
Presentation Notes
Contractor information
Air void target is 4%
AC is 5.6


South Carolina Summary

e Two lane road

e Four mixes

— Two Intermediate layers
« 30% and 50% RAP

— Two surface layers
e 30% and 50% RAP




Wisconsin Summary

r—

Business park streets
25% RAP

Advera® WMA
Material sent to NCAT

for testing

Jack Welgel and
Andrea Kvasnak on




Future Projects

e lllinois

e Minnesota

e Delaware

20



lllinolis

e Maximum allowable RAP
10-50%

e Overlay, shoulders, and
temporary pavement

e 14 miles on Northwest
Tollway 1-90




Minnesota

« MNROAD
 30% RAP
* Vary binder

* Vary processing
(fractionated and non-
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DelDOT High RAP Project \&

 [-95 [ane widening project - $58 million
 DelDOT specs Iimit RAP to 20%

e Contractor requested and approved up to
35% RAP

« 80,000 tons to be placed in 2008
— Base, binder, surface



http://www.visitdelaware.com/�
http://www.visitdelaware.com/�

Contractor Experience

» Using RAP for 7 * Acquired screens and
years crushing process

e Successful projectat e« Fractionate into 3
Port of Wilmington sizes
with 35% RAP + 15, Y - Yo and Y4

 Mill off roadway and e 3 cold feed bins




ot
Delaware 1-95 il

Mainline

SMA (No RAP) M@@—@@O VehiCleS/day
0
PG76-22 59 @.&‘A@SS 4 lanes

PG64-2

S“‘?@?\\’E%%‘%nhon

Mainline right lane in @ 3 years

Bit clre ourse

De@ﬂ%ﬁ@urface 50 mm
: ﬂcm&g SR R 30% RAP

SufefganSre@nirom Citgo
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Initial Performance Test

heing first:
State Materials Office Results

« Asphalt Pavement Analyzer (APA)
— Temperature 65° C (149° F) dry

e 19 mm base mix

— Average Air Voids — 7.3 %
— Average Rut Depth — 4.9 mm

e 9.5 mm shoulder mix



Presenter
Presentation Notes
APA  tests dry
Base grade 64-22

http://www.visitdelaware.com/�
http://www.visitdelaware.com/�

Best Practices Learned

Stockpile management
Fractionation?

Sample RAP sources regularly
Plant processing

Warm-mix technologies may facilitate high RAP



Presenter
Presentation Notes
maintain temp. above 212o F to avoid condensation


National Center for
U.S. Department of Transportation {\sphalt Technology

Federal Highway Administration NCAT

at Auburn University

Thank you! Questions?
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