GROUND TIRE RUBBER (GTR)
IN PAVEMENTS



Ground Tire Rubber



Ground lire Rubber —
MassDOT Usage (in
Pavements)



Asphalt Rubber



How is AR made”?
ASTM D6114
Type Il (aka “Wet Process”)










Why Asphalt Rubber?



“Green” Process
Reuses Scrap Tires












MassDOT GTR
Background

“Generation 1 AR HMA”



“Generation 2" GTR

Terminal Blend

Asphalt Rubber  Terminal Blend Demonstration
Project



Asphalt Rubber HMA —
“2’'nd Generation”
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Tolerances

Sieve Designation Pepcent by Mass Passing

19.0 mm (3/4") +0
12.5 mm (1/2") +6
9.5 mm (3/8”) +6
4.75 mm (#4) +6
2.36 mm (#8) +4
1.18 mm (#16) -
0.075 mm (#200) +1
Property Criteria
Air Voids 3-6%
Voids in Mineral Aggregates (VMA) 18 - 23 %
Draindown 0.3 % maxi

%o Binder content* 7.6 % minimum

+0.4%

PGB Content — Specification limits**

PGB Content — Engineering limits** +0.6%



warm MixX Asphall &
Recycled Asphalt
Pavement (RAP)






Testing in Accordance with

AASHTO T321 .
Strain Level




AASHTO T321 Beam Fatigue Nf to 50% Reduction in Initial Stiffness
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Mixtures




Flow Number - AASHTO TP79 - 50°C 600 kPa Deviator Stress
MassDOT Control vs ARGG vs BRIDGE
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Average Rut Depth (mm)

AASHTO T324 Hamburg Results
MassDOT Control vs ARGG vs BRIDGE

12.5mm CONTROL
—ARGG
-—=BRIDGE
MassDOT 12.5mm Control | |MassDOT ARGG | |MassDOT BRIDGE |
Test Temperature: 50°::C Test Temperature: 50°:C Test Temperature: 50°:C
Stripping Inflection Point: NONE Stripping Inflection Point: NONE Stripping Inflection Point: NONE
Rut Depth at 10,000: 1.63 mm —|Rut Depth at 10,000: 3.04 mm —|Rut Depth at 10,000: 2.11 mm ]
Rut Depth at 20,000: 2.21 mm Rut Depth at 20,000: 4.70 mm Rut Depth at 20,000: 3.43 mm
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000

Number of Passes

20,000



Superpave gyratory specimens
utilized.

Cooling Rate of -10°C/hour.

Testing in accordance with
AASHTO TP10-93.
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TSRST Low Cracking Temperature, C

-24.9

TSRST Results - AASHTO TP10
MassDOT Control vs ARGG vs BRIDGE
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Overlay Test Results - Tex-248-F - 15°C
MassDOT Control vs. ARGG vs BRIDGE
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10 Hz, 1Hz, 0.1Hz

10 Hz, 1Hz, 0.1Hz

10 Hz, 1Hz, 0.1Hz, 0.01Hz







Number of Cycles to 50% Initial Stiffness, N,

Strain Level,
LLE

Control

Control +
25% RAP

Control +
40% RAP

300

6,025,590

3,724,655

2,390,822

500

614,053

677,983

289,898

700

544,687

197,625

46,895

900

25,567

24,984

16,255

Number of Cycles to 50% Initial Stiffness, N,

Strain Level,
LLE

Control + WMA

Control + 25%
RAP + WMA

Control + 40%
RAP + WMA

300

2,946,065

1,759,123

1,526,473

500

705,290

775,690

306,746

700

196,372

99,901

51,134

900

21,616

27,026

4,697
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Average OT Cycles

Mixture to Failure
Control 351
25% RAP 43
40% RAP 54
Control + 1% WMA 275
25% RAP + 1% WMA 64
40% RAP + 1% WMA 21







Rut Depth (mm)

i Stripping
Inflection
_ Point
(SIP)
Number of Number of
. Passesto Passes
Stripping Failure, N;
_ Inflection Point
(SIP)
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Average Rut Average Rut

: Strippin Depth at Depth at
Mixture Inflection Point 10,000 20,000
Passes (mm) Passes (mm)
Control NONE 0.88 1.09
25% RAP NONE 0.41 0.51
40% RAP NONE 0.23 0.28
Control + 1% WMA NONE 0.45 0.65
25% RAP + 1% WMA NONE 0.14 0.23

40% RAP + 1% WMA NONE 0.85 0.96
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Hot Mix Asphalt- ARGG
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Kernwood Drawbridge
Salem, MA



Kernwood Drawbridge
Salem, MA



Ride Statistics

ROUTE FROM TO LIRI RIRI  AVGIRI COMMENTS COLLECTION YEAR PROJECT #

0495N 50.55 61.67 37.89 52.86 45.37 After 2009 54488







Overall OBSI Level, dB(A)
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Overview of Tested Materials in MA

M 1-295 Novachip 2008

m -295 Novachip w/AR 2008

MRt 2 19mm Superpave

m1-290 OGFC 2006

W -495 OFGC 2009

W 1-95 8 Year Old OGFC

M 1-295 North AR-GG w/Advera WM 2008

m1-495 OGFC 2008

m [-95 Lynch AR-GG 2009

1-95 7 Year Old OGFC

M 1-295 North AR-GG 2008
1-495 North AR-GG 2010
1-95 Aggregate Industries AR-GG 2009

[11-495 Superpave 9.5mm+2% Latex













Thank You!!

Questions??
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