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Key'Staff...
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Flexible Pavement
Matthew W. Witczak

CO-PI ( Marketing Training
Implementation)
Kenneth McGhee

Rigid Pavement
Michael |. Darter
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PEVEIop and deliver a guide for de5|gn of
eV and rehabilitated pavement
St uctures
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== - Based on mechanistic-empirical principles

- Accompanied by the necessary
computational software

- For adoption and distribution by
AASHTO
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SECI(EY: Verification el Gyration™
Cevels in the Ngesign Table...

= 40w well does
Sdensification at the
- Ndes. , In PP28 match
— the fleld under traffic? §

NCAT (August 2003)

—
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ORO(EY: Verification efiGyration™
fevels in the Ngesigh Table...

Independent Variables:
B Gyration level
= Aggregate gradation, fine & coarse

-—
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e —

S binder grade “bump”
® | Ift thickness to NMAS ratio
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ORO(EY: Verification efiGyration™
ICevels 1n the Ngesign Table.

3 ;Z'erage as-constructed air voids of
0 projects is 8.4 + 1.9%

—

— .

,_;_-‘:"At 1 year, average for 14 projects
- decreased from 8.5+ 2.29% to 5.8 +
1.99%6

* No relationships yet apparent
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IFA6(1): Validation,of*9=16""
Eindings for HMA OC...

> 'Iidate the use of N-SR .,
5% Ol gyrations at max stress ratio

:_,__—'::'j easured with the SGC as a tool

—— — 5 —-‘
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~ — for field QC of HMA productlon
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"SR max ot a standard capability
elatively insensitive to AC stiffness
__“Searchers have developed a new approach

—
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Compacted to Nmax

y N-SRmax

10 69,0 1000
Gyrations




» Dynamic Evaluation of
Specification Compliance

- » Determination of N-SR___.

Test Quip 7/ Gilson
Pressure Response Indicator

‘ (PRI)




S N
2119: Superpave Support.and. ..

. Performiance Models
anagementsiaskeCon

_"‘hdidate simple performance tests:
S Dynamic modulus: E*/sinF (PD/FC)

® Static creep: flow time (PD)

®* Triaxial repeated load permanent
deformation: flow number (PD)
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=195 Superpave supportandl s

L Performance Models
anagementiiasks C:

S \/alidation: Correlate test results

I fielc

nerformance of selected

= fileld sections - IN SPS-9, NV 1-80, AZ
~|-10, NCAT Track (10), MnRoad,
FHWA ALF, WesTrack

SPT Criteria: Develop with aid of

performance models in the 2002
pavement design guide (1-37A)




OE29: Simple Performanee Tester™
fior Superpave Mix Design...

SEist-article simple performance
rtesters from Interlaken and
ShedWorks/IPC under

‘evaluation by AAT and FHWA.

Advanced Asphalt Technologies
(April 2003)




o _
pSimple Performance Jiest' s
= First Articles (9-29)...

Shedworks Interlaken
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9=25: Environmental Effectsiin..

PAVvement Mix'& Structural Design

SWalidate the latest version of
Integrated Climatic Model (ICM)
& developed in NCHRP Project 1-37A
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=
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-Verify the estimated period or rate of
INn-service aging simulated by
AASHTO PP1 and PP2
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Arizona State University (August 2003)




9=25: Environmental Effectsiin..

PAVvement Mix'& Structural Design
> I field work for 1ICM validation

‘completed at 27 LTPP sites,
= VinRoad, and WesTrack

~ e Field samples obtained for
verification of AASHTO PP1 &
Pp2
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2 Beta- lestinggand =
alidation off HMA PRS...

h 2001, beta tested HMA SPEC v. 1.0
(done) and tested PRS as “shadow
§spec” on five field projects

Fugro BRE, Inc. (December 2003)
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oe22: Beta- lestinggand =
Validation of HMA PRS.

ASpec V. 2.0: Incorporate
qU|S|te PRS elements and
& original WesTrack performance
== models into the 2002 Pavement

k=

_‘;—‘:—' Design Guide software program

®* Preliminary LCC/PRS analysis of
field projects complete.
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922 Beta- llestinggand ==
Validation of HMA PRS...

P ‘oject Lots Pay Factor
4 74 1.35£0.26

- 1.17 +0.15

—
_—
—_
—

0.85+0.18

A
B
C 1.16 £+ 0.21
D
= 0.22 +0.20

LCCA based on Level | WesTraclk"
models =




25" el equirements for Veids,_

A MineraltAggregate for
StiperpavesVindures: =

Which volumetric design
B Criterion best ensures
. adequate durability and
—  performance: VMA, VFA, or
calculated binder film
thickness?

Advanced Asphalt Technologies
(October 2003)
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oESHE Alr VVoid Reguirements™
G Superpave Mix Design...

"ould the design air void
feontent vary with traffic loading
and climatic conditions?

Advanced Asphalt Technologies
(October 2003)

Advanced Asphalt Technologies, LLC

“Engineering Services for the Asphalt Industry”
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_ O-25/9-31. ...
LRreliminary Findings.

- ifining optimum binder content at 4%0
glif Volds appears reasonable and
INefifective in producing stable, durable

—

= HMA mixes

e —

— & Rut resistance increases with
decreasing VMA, Iincreasing compaction,
Increasing aggregate surface area

® Fatigue resistance iIs strongly correlated
with binder content only




e N
B0 Plan for Calibration ands=

Validation of HMA Moedels

VWhat dees the validation
beifthe HMA performance
& models in the 2002 Guide

i

=

= Wwith laboratory-measured

| —
T ———
—

properties entail in time,
money, and materials?

Fugro-BRE, Inc. (April 2003)
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858 A Mix Design.Mantal=
for Hot Mix Asphalt

Ldate the 1993 method and manual:
i'mple performance test(s).
JAs-delivered 2002 design guide

performance models and software.

CSpreadsheets for volumetric design,
performance testing, and design
optimization.

(REP Issue: April 2003 or later)




—34':"'ITnproved Conditioning
Srocedure forPredicting HVIA™
Vieisture Susceptibility.

Slmproved conditioning procedure
B yased on the environmental
= conditioning system (ECS) for use
with the validated SPT.

Pennsylvania Transportation Institute
(March 2004)
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SESSE Aggregate Properties s&aileln
Relatienshiprterthe Perfor’mance
AcCriincalsReview.

_dentify CONSEeNsUs, SOUrce,
B and other aggregate

= propertles that significantly
Impact HMA performance.

NCAT (June 2003)




4-30" Improved Testing
ViEthods forGritical Agoregate
Shiape/iiextiire=actons::

'_ﬂentify or develop methods for
& measuring shape, texture, and

= angularity characteristics of
-~ = aggregates used in hot-mix
asphalt and hydraulic cement
concrete

Washington State University (July 2004)
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OL36 mproved RProcedure fior

ZlPeraten/,Aging elsAsphalt™"
L Binders in Pavemenits

PDEVElop and validate a recommended
procedure for short-term laboratory
aging of asphalt binders usable In a

= | urchase specification such as AASHTO

—

_—

—
_.,—--

—I\/|320 (1) neat and modified binders; (2)
~ guantifies binder volatility; (3)

extendible to long-term aging; (4)
mimics PP2 mix aging

Agency Selection, December 2002




SUPEYpave® Binder Spegification™
= Shoert-Term Aging

Issue: Within procedure " TU~_ TX DOT is adopting
post-aging handling practices == this technology




“The Puzzle”

0-19
Adv.
Models

9-30
Models
Calib.

9-25
0-31
Voids
(PRS)

9-33
Design
Manual

9-36
Aging
Binder




A Eew More Pieces
To The Puzzle

NCHRP 90-series
Conducted by
FHWA




J0=01: Mobile-AsphaIt‘L’éfs

> Prg:\' “Hands-on” of Superpave System
dlumetric Mix Design
= |eId QC/QA Procedures NCHRP 9-7

— Simple Performance Test 9-29

® /4 to 6 week visits
e Data used to support ETG’s
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00-02=Binder 1ab™

SContinuous support to the States:
_f'_'r_aining / Ruggedness / Development / Validation

rouble shooting of binder problems

* Farther Development of the DT
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~ 90-03 Mix-Tenderness.
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Producing r With High
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S
J( 05 Fine Aggregate,Specificr ==
+ Gravii Test

I

A:AI
‘.‘)‘4

\A A Fleld QC




Understanaing the
Performance of Modified
Asphalts in Mixtures

NCHRP 90-07, TPF 5-(019)

Asphalt Pavement Team, R&D




SEFINEMENT =
SuperpaveTM 2
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PUIENTE with Products®
19 State DOT’s & 11 Industry Sponsors
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NCHRP 90-07, TPF 5-(019)"

A cceleatéd Load Facility




Historical Perspective
v’86 Initial Trials

I v’89 WASHTO Field Tests
5 v"'90 Super Single Tire

~ . V'93 SHRP binder validation
i \/ 98 Ultra-Thin Whltetoppmg

i
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VWA ALE '3 - Key Rindingss

Tested at 58°C

PG 59

4 PG 65
PG 70
PG 77, PE
PG 88, SBR

5 10
G* / Sin(delta), RTFO Residue
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~ Analysis Goal

————

) 10

L aboratory Performance Measure

15

Modifier A
¢ Modifier B
A Modifier C

Modifier D

Modifier E
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SUPERPAVE 2005




WHEN

WHAT

HOW

WHERE

=== Construction

Safety
Pumpability
Rutting

Flash Point
Rot Visc

G /sin

230 min

3 Pa-s max
T(high)

Early
GUES)

Rutting

G /sin

T(high)

L ate
(+ PAV)

Fatigue
Low Temp

G sin

BBR/D

T(inter)
Tcr




Stiperpave®.BinderSpec. 11

PG basedion Degree Days:

WHAT HOW WHERE

Saf ety Flash Point 230 min

== Construction | Pumpability RQtViSC 3 Pars max
e Rutting |f(G DYZSV | T(high)

Early . ) .
T« Device Rutting [f (G DYZSV | T(high)

Late Fatigue |’ (G MIDT
(+MW) |[Low Temp| DT/ABC




“SoWhat?™

y TQ.Q etter handle neat asphalts
IC @ address modifiers

=2 =10 do it faster,

== = better, and
“more economical!

G EASY TO ANALYZE |







