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TRACK RESEARCH HISTORY

(Change Necessitates Full Scale Accelerated Performance Testing)

Bates Experimental Road (1922-1923)
Effect of Solid Rubber Tires

WASHO Road Test (1952-1954)
Effect of Post War Truck Loads

Mn/ROAD (1994-present)
Effect of Load Limits on Spring Thaw
(& Mechanistic Response)

NCAT Track (2000-present)
Effect of Truck Traffic on Both
Mix & Structural Performance

AASHO Road Test (1956-1961)
Effect of Varying Loads and Buildups

Westrack (1996-1998)
Effect of Superpave Design E
(& Performance Specifications) e Tock



National Center for
Asphalt Technology

NCAT

2F7 Technology Parkway *» Auburn, AL 356830

Established by 1986 NAPA-AU Joint Agreement

Financial Endowment “Seed” from Contractors,
Suppliers, & Equipment Manufacturers via NAPA-REF

Faclilities and Faculty from Auburn University

“Improve the Performance of HMA Pavements via
Practical Research, Education, and Information Services”

Broke Ground at Test Track in September of 1998...




NCAT TRACK

Lee County Road 151

Testing Laboratory Prepared Asphalt Plant Site

- Materials and Methods (Not Thickness) were 2000 Study Variables
+ Materials, Methods and Thickness Studied in 2003 Experiment
- Anticipate Larger Structural Experiment in 2006 Track
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2003 MIXED EXPERIMENT
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Red — Mill and Inlay New Mix Performance Sections (14) -
Blue — Excavate and Install New Structural Sections (8) \\\

Black — Extend Original Rutting Study to 20M ESALs (23)
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TRUCKING OPERATIONS
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WHEELPATH DEVELOPMENT

A
=g T T

el



INTERSTATE SIMULATION
Dual Tire Configuration ﬂ e

| Offset

and

Direction of
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Edge Stripe

Center of Lane

I Measured Data
—Theoretical Normal Distribution

Summary Statistics
Average 20.99 in.
Stdev 8.57in.

N 4990
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EFFECT OF PAVEMENT TYPE

25 Laps

GPS Velocity as a function of Track Position

Truck Velocity, m/s
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EFFECT OF PAVEMENT TYPE

A% NcaT Pavemen)
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EFFECT OF PAVEMENT TYPE
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‘Coarse Superpave Mix

b B -Stone Matrix Asphalt Mix

*Open Graded Friction Course
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EFFECT OF PAVEMENT TYPE
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EFFECT OF PAVEMENT TYPE
Roadway Wavelengths

Wavelengths Less Than 0.5 mm Are Indicative
of Aggregate Surface Texture

Wavelengths Between 0.5 and 50 mm Are
Indicative of Pavement Surface Texture

Wavelengths Between 50 mm and 60 m Are
Indicative of Roadway Surface Roughness
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SMA.gy, v OGFCiyy (SAME AGG)
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RUTTING VIA PROFILES
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RUTTING VIA PROFILES
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CHANGING TEXTURE
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TRANSVERSE JOINTS
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SURFACE FRICTION
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T/\Y NcaTt Pavement
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NcaTt Pavement
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BOTTOM-UP CRACKS IN NEW MIXES

NcaTt Pavement
Test Track
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STRUCTURAL STUDY
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STRUCTURAL STUDY OBJECTIVES

Determine Actual Layer Coefficients for '93 AASH
Design Describing New Mixes, Materials and Met

TO
nods

Provide an Initial Validation of the Upcoming Mec

2006 Track (3RP Cycle of Testing)

26

nanistic

Design Guide (Mechanistic and Performance Models)
Prepare for Comprehensive Validation Experiment on the




STRUCTURAL SECTION RUTTING
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STRUCTURAL SECTION RUTTING
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STRUCTURAL SECTION RUTTING
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RESPONSE INSTRUMENTATION
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FIELD PERFORMANCE TESTING

}< 200 ft Total Constructed Section Length ’(
Random Test Random Test Random Test
Location Location Location
Wheelpath Wheelpath Wheelpath
Densities & Densities & Densities &
Transverse Transverse X Transverse
Profiles X Profiles Profiles
Instrumentation
Array
et 1 f e
25 ft 50 ft 50 ft 50 ft 25 ft
Buffer Replicate Replicate Replicate Buffer
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STRAIN SIGNAL PROCESSING

W1: cut(w2) W3: movavg(W1,20)

T
472 474 476 478 48 4872 484 48386 488 49 4872 47 472 474 478 478 48 482 484 488 488 49 482

rinflect(W 3,60,350,4.5) W6: xy(col(W4d,1),col{(W4,2));overplot(xy(col{(W5,1),col (W 5,2)));setsymbol(1,1);setplotstyle (1,1)

1: Unknown
4B 889807 . .
Inflection Point
47 181080
47334972
47 394927
47 4284802
47 4549837493
47 523831
47 581780
A7 BE3226
47 722681
47781130
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MEASURED PAVEI\/IENT RESPONSE




Measured Strain vs. Mid-Depth Temperature
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Theoretical Strain, (WESLEA), microstrair

Measured vs. Theoretical Strain (excluding coordinates (0,0))

L 2

6"GB -

y = 0.9912x
R = 0.9033

25" GB = -Linear (25" GB)

Linear (6" GB)

-400

Measured Strain, microstrain

AT



FATIGUE CRACK DEVELOPMENT
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N1 & N2 — 10/11/04 (4.1M)




HISTORY OF N2
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FATIGUE CRACKING
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NcaTt Pavement
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PRELIMINARY FINDINGS

No Difference in Stiffness Between Modified and
Unmodified Mixes, But More Elastic Recovery in Modifieds

Strong Relationship Between Temperature, Thickness and
Strain Accommodates Blending Temperature and Traffic
Record into Cumulative, Comprehensive Damage Model

Higher Longitudinal Strains Induce Transverse Cracking
Thin Sections Falled, Lasted Longer than Predicted
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2006 TRACK RESEARCH OPTIONS

Structural Deep Remove/Replace Sections in a
Comprehensive Validation Experiment for
Mechanistic-Empirical Thickness Design
($150k per Section per Year for 3 Years)

Mill and Inlay New Mix Performance Sections
($100k per Section per Year for 3 Years)

Continue Traffic on Existing Sections and Apply
Another Design Lifetime of Trucking
($50k per Section per Year for 3 Years)
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STRUCTURAL MILLING
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APT COOPERATIVE EFFORTS

Purdue Rutting Study on 2000 Track
~lorida Rutting Study on 2003 Track
Purdue Structural Study on 2003 Track
New TRB Alliance Subcommittee
Structural Sections on 2006 Track
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a pavetrack - Microsoft Internet Explorer =) ﬂ
File  Edit gvari Help

11 www.PaveTrack.com

[ Home ] [ Sponsors ] [Information] [CDnstruc.tion] [Per‘FUrmance]

The Official NCAT Web Site Other Test Track Sites
Driving Conditons as of . ) . ] )  Track ive Mesc r Oclig CRE003 2001
Frod M COT » A ]
Fair
64°F
SE 3 MM'H

wuu meatherforyou.con

ESALs as of 2400
hours on ©ctober 10h, 2001
[44% of the 10,000,000 ESAL

goall,

now ranges from

|:xr ; r""'q"u
0.15 mm ta 5.87 mm, with an i = TR B et £ R R Lty pem ol
overall average of 2,47 .

Recent Aerial Photograph of the 309 Acre Site  Track Cam (Click to Stream!)

'} to the home page for the NCAT Pavemnent Test Track. The primary ohjective of this site is to
successfully cammunicate aur experiences to the world as we strive to assist gavernmental agencies natiamwide in
streamlining the practical application of research designed to extend the life of flexible paverments. Ve appreciate

wour feedback.
imter.com A - This cooperatively funded research project provides for 2 onsite
WISTOR™ 12557 meetings each year as a henefit of sponsorship.  The purpose of these meetings is to insure that research efforts
are meeting sponsars' expectations. During the last onsite meeting (on June 11th and 12th), sponsor
errespntatives decider] to nest meet some time in Movernber or Decembe his timeframe s intended o e
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