


USA Today on 3/16/2011

“ND-has th|rd smallest populatlon in US

S Lowest unemployment rate
= Under 5 percent snnce 1987

g 2 —~Ha|f the growth rate of the US average X

Greatest advance |n per caplta lncome

SlB state budget surplus

T —SlB annuaI agrlcultural subSIdles

— Qil boom'in western North Dakota
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Current NCAT Research Areas

| ngh recycled content mlxes
s ’ Warm le asphalt |

'- - Pavement preservatlon

TR Optlmlzed structural deSIgn

' AIternatlve blnder materlals
'-.-‘f Dralnable qulet pavements S
« Automated QC technologies
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Test Track Layout
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Thinner Structural Test Sections
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Track Research Program

e thlmlze pavement thlckness desngn
. Identlfy |dea| mlxes materlals methods etc
~ .« Build-traffic,-forensics in-3-year research cycles
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Changes to Design Gradations

e ZOOO AII mlxes on coarse srde of l\/IDL ‘
= ngh de5|gn gyratlons Ied to very dry mlxes f &

"f . Low durabrllty resulted from poor compact|0n

| % 2003 Complete overhaulof methodology
1 — Surface mlxes reqwred on frne Slde of MDL

— Base and blnder I|fts optlonal coarse or fme
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Changes to Mix Materials

s Optlmlzed use of polymer blnders

Absorptlve gravels m dense SIVIA OGFC
Off network proof test for pollshlng
Threshold propertles for SIVIA aggregates

H|gh fnctlon surface treatments

Deicing aggregates in surface treatments
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Changes to Design Gyrations

i . 1998 139 gyratIOn de5|gns

- ' 2000 100 gyratlon de5|gns
| - 2003 80 gyratlon de5|gns

'f - 2006 60 gyratlon desugns
& o, T V|a |ock|ng pomt (2 gyratlons)
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Low QC Air VOIdSNeat AC, Ndes=60
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Pavement Preservation
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Comparable Performance
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Thin Lift Laboratory Experiment

~Two screenlngs stockplles |dent|f|ed (LIVIS &. GRV)
Blended 70/30 to match proven gradat|on |n W6 ‘
APA tests W|th bmder contents at 6. O 6. H 7 0, & T 5?'-

Control mlxes are W6 Ilke W|th both PG76 & PG67

()




Thin Lift Laboratory Experiment

- Two screenings stockplles |dent|f|ed (LMS &. GRV)
BIended 70/30 to match proven gradat|on |n W6
APA tests W|th blnder contents at 6 O 6. 5 7 0, & 7 5f‘§
Control mlxes are W6 Ilke W|th both PG76 & PGG7 :

Treatment mlxes to target PG76 Ilke performance /

| —-WooI flbers P e
e Thlopave sulfur peIIets _
— Trinidad Lake Asphalt (TLA) pellets
— iBind (in both PG67 and PG76)
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Gradation Comparison
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APA Rut Depths
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APA Rut Depths
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Average Rut Depth (mm)
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GTR-Modified PG76-22

Equivalent Single Axle Loadings (ESALSs)
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Perpetual Pavement on Soft Clay
+ 14" paverent looks good after 17 million ESAL i

. 10” pavement recently rehab|I|tated for 2”0I tlme
s In need of- 1St rehabllitatlon after 10 m|II|on ESALs
}— 57, m|II/|nIay fa|Ied _ga; after 3 1/2 m|II|on ESALs
L= 2 % m|II|on ESALs on 5 3/4” hlgh polymer |nIav
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Thin Perpetual Pavements

24 inch perpetual (orlglnal) Track foundatlon ‘

i DeSIgned Wlth ’93 Gwde for MANY cycles

Two 9 mch thlck structural sectlons |n 2003 \
| ’93 GUIde predlcted fallure near 1OIVI ESALs
. 27|VI ESALs to date (perpetual expectatlon)

15 mches of wasted (excess) thlckness?

10 inches not enough on N8 soft subgrade
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>

PG67 in 2006 High RAP Surfaces

7 sectlon hlgh RAP study (|nclud|ng control)
45% RAP Wlth PGSZ PG67 PG76 PG765

Crackmg, ravellngrn PG765 sectlon T
I\/Ilnor cracklng, ravellngrn PG76 sectlon b

Slmllar performance |n PGSZ and PGG7
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RAP Economics

* Asphalt: $500/ton -
IVI|x DeSIgn AC Content 5%
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RAP Economics

~Aggregate: SlS/ton
Asphalt SSOO/ton

RAP: SS/ton ( % AC |n RAP)

I\/le DeSign

$15 x 76

S5 x .20

S i;-"— AC Content 5% '. St el
ff = RAP content 20% (19% rock 1% AC)

= SJl 40
8500 x 04 = $20.00

=S5 1.00

Total Mix

= $32.40
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Fractionation
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2009 Group Experiment (+)

Conventional Permeable High High RAP % Foamed Additized Thiopave Thiopave Kraton TLA
Dense Surface on RAP % Warm Warm Warm Warm Warm Modified Modified
HMA Dense HMA HMA Mix Mix Mix Sulfur Sulfur Mix Mix

Control Control
5.75 inches
7 inches ¥ inches Finches 7 inches ¥ inches { inches 7 inches
9 inches
£-0 : 5 - £-0 - £-0

B in )| 5 B in
C

Private Sector Funding
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2009 Group Experiment (+)

Conventional Permeable High High RAP % Foamed Additized Thiopave Thiopave Kraton TLA
Dense Surface on RAP % Warm Warm Warm Warm Warm Modified Modified
HMA Dense HMA HMA Mix Mix Mix Sulfur Sulfur Mix Mix
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Effective Asphalt Contents
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Gradations of 50% RAP Base/Binder
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2009 Group Experiment (+)
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2009 Group Experiment (+)

Conventional Permeable High High RAP % Foamed Additized Thiopave Thiopave Kraton TLA
Dense Surface on RAP % Warm Warm Warm Warm Warm Modified Modified
HMA Dense HMA HMA Mix Mix Mix Sulfur Sulfur Mix Mix

Control Control
5.75 inches
7 inches ¥ inches Finches 7 inches ¥ inches { inches 7 inches
9 inches
£-0 : £ - £-0 - -
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WMA Technologies in the US
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Benefits of WMA

."'_ower energy cost N

_ess blnder hardenlng |n plant |
_ower blnder absorptlon |nto aggregate
Reduced emlssrons (plant and roadway)

f_ '_onger haulrng dlstance

Better compactlon on roadway
No freld performance issues |dent|f|ed
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2009 Group Experiment (+)
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“Volumetrics Plus” for WMA in 9-43

~ -

I\/llxmg/compactlon FVIa addltlve prowder <
Lab foamers recommended (technology neutral)

Compactablllty (N92comp 30F 74 N92comp < 1 25)
T283 (> 80 percent) and coatlng test for m0|sture
FN W|th crlterla as functlon of trafflc R
IVI|x °F above PG grade of recycIed matenals 2
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GE Strain Response
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GE Strain Response
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Performance Expectations
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Benefits of RAP+WMA

_ Mmlmlzes blended bmder agmg (stlffness)

Superheatmg ellmmates baghouse condensatlon

Allows plant productlon rate to mcrease

Ensures vurgm aggregates are properly drled _

Optlmlzes economlc and enVIronmentaI beneflt

RAP |mproves TSRs in WIVIA (some states requwe) l

43
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.+ Dynamic Modulus. |#

Indirect RAP Characterization

R T AL TN By LR 7 vl

. * Dynamic Shear Rheometer Jorsion Bar

"'
jta -

Indirect Tension Relaxation Modulus
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www.pavetrack.com

T R NCAT Pavormen

BN Tost. Track

- Performance
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Web Performance Reports
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