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= e Inter-modal link to sea—air —rail

® Permits our high quality of life &
economic growth



nited States

National Highway System

SNSHS Ve 160,000 miles off pavement

= most over 35 years old
=450 billion shortfall to maintain condition
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— _';'; Customer/User expectations

— Safer pavements
— Smoother ride

— Quieter pavements

— Reduced delay & congestion
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Annual HMA IR VM’

» $15 Billion
¢ 500 M tons of HMA

® 30 M tons of binder
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i Up 6%
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007 Report on Conditions and

Herrorf_e of the NHS

JJ@ ) Withracceptable ride quality

_-___,: from 82.5% in 1993

~ — Atrend reversal

"~ — Most of the Improvement on higher order
highways

—\What we are doing — we are doing better!
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= Goal Right materials
provide the best
performance!
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RTFO - aging

PAV - aging
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WHEN | WHAT HOW | WHERE
Safety Flash P.oint 230 min
Construction | Pumpability R*Ot VisC | 3 Pa-s max
Rutting | G /sin O | T(high)
Early . . .
(RTFO) Rutting | G /sin® | T(high)
Late Fatigue | G sin® | T(inter)
(+PAV) |Low Temp| BBR/DTT Ter
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In Progress
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As is Modified
PG Grade Specifications
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ENAGUsting Model for Perferance™
e “Degree Days:

Frequency and Damage vs. Temperature
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Pavement Temperature, C
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Strain




Little Research
Using
Microwave Technology
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WHEN WHAT HOW WHERE
S afety Flash P(.)int 230 min
Construction | Pumpability | Rot YISC 3 Pa-s max
= Rutting | /7(G O) | T(high)
Early - ) .
~ (GRF.TX) Rutting | /(G ©O) | T(high)
- Late Fatigue | /(G®)DT | T(inter)
(PAV) |Low Temp| DT ABCD Tcr




TRB Superpave Committee TPF 5(019) / SPR 2(174)
-Binder ETG Technical Working Group
-Mix/Aggregate ETG TWG
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' Collaborative “Laboratory “ALF Loading ' I

. Researchers Y7 Study 90-07 Y7 Response Data

—

Output — Validation/Calibration Data, Specification Recommendations
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¥ Technical Working Group (TWG) Meeting December 5-6, 2002
(17 States, 29 Industry Partners/Collaborative Researchers)
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FHWA 0.45 Power Chart
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ALF Testing Status

Lane
1 2 3 4 5 6 7 8 9 10 11 12

-

Rutting
Test

|
4

Fatigue
Test

1

I Completed Test P Shakedown Test

*Initial Strain Measurements: 100% Complete
*Rutting Tests: Shakedown Tests Complete (5, 9)
*Rutting Tests: 5 of 12 Lanes Complete
*Fatigue Tests: Shakedown Test Complete (1)



ALF - LLaboratory

Preliminary Results




FHWA ALF -5-TBCR 79-28
= —-5BS 64-40/71-38

—+—SBS 64-40/71-38
Air Blown 74-28
—%-Ter-Polymer 74-31
- Control 72-23
—+AZ CRM

- —X

10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
ALF Passes, 45kN (10kip) at 64C
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iminary ALF Results

Prel

E-T TBCR PG 70-22  Air Blown SBS 64-40

AZ CR

Asphalt Binder



FHWA ALF

TBCR
SBS 64-40
SBS 64-40

TBCR: y=0.1529x- 1.1525, R* = 0.98

SBS 64-40:y=0.3037x-1.513, R=0.98

0.200 [ SBS 64-40: y = 0.2927x- 14978, R*=0.98
Air Blown: y = 0.2366x - 1.3018, R*= 0.99

Air Blown

1
1
0300  T-Polymer:y=0.157x-1.0456, R = 1.00 x T-Polymer
Control: y= 0.1794x - 1.0318, R? = 0.99 * Control
AZ CR:y=0.1695x - 1.0816, R = 0.99 + AZCR
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Linear (SBS 64-40)
—Linear (TBCR)
—Linear (T-Polymer)
—Linear (AZ CR)
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LO G (Ruttin

—Linear (Control)
— Linear (SBS 64-40)
— Linear (Air Blown)

LOG (ALF Passess - 45kN(10 kips) at 64°C)



FHWA ALF

TBCR  SBS 64-40 SBS 64-40  Air Blown  T-Polymer  Control AZ CR
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Preliminary ALF Data
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Preliminary ALF Data

R?=0.23 ¢ AB
¢ TBCR
T AZCR
OET TS~
# PG 70-22
6 10-224 585 64-40
0.0 5.0 10.0 15.0 20.0 25.0

ALF Rut Depth at 40,000 Passes, 64°C
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Preliminary ALF Results
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L| I)A pave Shear Tester

EPeEdled Shear at Constant Height to
/ Cumulatlve Permanent Shear Strain
acks ALF Rutting Performance

Preliminary ALF Results
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Binder Specification
Parameters

Preliminary Results




Hign. L emperatuie

~alFdMELENS

® |G*|/sin 6 @10 radians (Superpave)
e |G*|/(1-(1/tand sind)) @0.25 radians (Shenoy) |
® % Y. Repeated Creep @ 300 Pa (Bahia) |
¢ n’' @ 0.01 radians/s, LSV (Dongre/DAngelo)

~ | ® ny @ ~0 radians/s, ZSV (Rowe) |
- | MVR, 1.225kg load, cc/10min (Shenoy) |
s = o



® |G*|/sin & = 2200 Pa (Superpave)
¢ |G*|/(1-(1/tand sind)) = 50 Pa (Shenoy)
® % Y, No Criterion (Bahia)
® n’' = 250 Pa-s, LSV (Dongre/DAngelo)
, ® n, = 250 Pa-s, ZSV (Rowe) |
g (Shenoy)

o MRV = 50 cc/10min



HiGli-Tlemperature: Performance s
1-80), Névada

IMErgracation’ = aiffierent binaers:

BE 63.22 modified B PG 6722 bemeditied
No rutting 15mm of rutting
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YEpeated Creep Test Resullis
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o B 6281 (PG74-28)
= B 6289 (PG74-31)

Limited Recovery, AB
ALF, 15.7mm, s=0.24
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Higher recovery, T-P
ALF, 8.8mm, s=0.15

Time (s)




epeated Creepriiest Results
IWBIINAErS offBiiferent PGEGrades
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ALF, 8.8mm, s=0.15
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e A wide range of high specification
temperature parameters are being
evaluated
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“® Additional Sections o | ow-Temp Study
— TBD — ABCD/ DTI TCR
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WHEN | WHAT HOW WHERE

Safety Flash Point | 530 min

Construction | Pumpability Rot YiSC 3 Pa-s max
Rutting | /(G O) | T(high)

Early

~ (GRE, TX)
Late Fatigue | /(G®)DT | T(inter)
(PAV) |Low Temp| DT ABCD Tcr

A

1

Rutting | /(G &) | T(high)

1
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Direction

- faster, e
better, and TRV,
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= ~more economical! ws TESTS NEED TO BE:

f &> EASY TO SET UP
DEASY TO PERFORM

>EASY TO ANALYZE |










