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TEST TRACKIOVERVIEW

Lee County Road 151
Prepared Asphalt Plant Site
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Materials and Methods (Not Thickness) were 2000 Study Variables
Materials, Methods and Thickness Studied in 2003 Experiment
Anticipate Larger Structural Experiment in 2006 Track



OUTSIDE RESEARCH LANE
(inside lane has same buildup)

4 inch EXPERIMENTAL PAVEMENT

6 inch UPPER BASE (1 inch NMA, PG76-22)
9 inch LOWER BASE (1 inch NMA, PG67-22)
5 inch PERMEABLE BLACK BASE

6 inch DENSE CRUSHED AGG BASE
SEPARATIVE GEOTEXTILE

AGGREGATE FILLED TRENCH

4 inch PERFORATED PVC EDGEDRAIN

12 inch A-2 IMPROVED ROADBED

: // ~ UNCLASSIFIED EXCAVATION
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21" HMA, 5" AC Treated Drainable Base, 6" Aggregate



Trucking Operations




Effect O Age & Temperature
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2000 Tangent Rutting after 10 million' ESAL
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The two sections that rutted most
(N3 and N5) had additional 0.5%
AC and were not modified



North fangent: Slag/limestone

Rutting, mm
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Effect o1 0.5% Increase in
Asphalt Content

» 5490 INCrease In rutting When mix USes
non-modified asphalt

* NO significant iIncrease when mix USes
modified asphalt

Note: The Superpave rule of thumbs states 1% air
voids = 0.4% AC and a change in 25 gyrations
results in a 1% change in air voids



RUtting Vs Gradation Type
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2003 Mixed Experiment
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Red — Mill and Inlay New Rutting Sections (14)
Blue — Excavate and Install New Structural Sections (8)
Black — Extend Original Rutting Study to 20M ESALSs (23)
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Structural Stuay,
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Concept of Rich Bottom Layer (Harvey et al)
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Response Instrumentation




Interstate-like Wheelpaths

Dual Tire Configuration

Axle Rod
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C Measured Data
——=Theoretical Normal Distribution

Summary Statistics
Average 20.99 in,
Stdev 857 In.

N 4990

Direction of

Center of Lane
Relative Frequenc
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Track Section
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Structurall Section Rutting

Neat Binder
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Theoretical Strain, (WESLEA), microstrai

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

L 2

6" GB

= 25" GB = -Linear (25" GB) Linear (6" GB)

200

-3

200

Measured Strain, microstrain




Summary; ObSservations for
2003 Experiment

5 Inch layers failed about as predicted
Some cracking In 7 inch layers

Modified section failed first but not by
much

Less rutting in modified sections
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Endurance Limit off Hot IViX

Asphalt: Mixtures te Prevent

Fatigue Cracking in Elexiple
Pavements

NCHRP 9-38
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FIEXIBIE (ASphalt) Pavement Fatigue

Top Down Eatigue

Bottom Up Fatigue
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Definition of Endurance Limit for PCC (Huang)
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Concept of Endurance Limit for HMA
(Monismith and Mclean)
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Long Life Pavement (Nunn)
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Defining the Endurance Limit




BEAM FATIGUE APPARATUS




Idealized Endurance Limit
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Experiment 25.0 mm NMAS
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70 micro strain = 1,220,832,905
cycles to failure (no shift factor)

=
©
=
0p]
o
-
O
&
b
()]
o)
-
@©
I_

7, % \%7,

QO
@) QO
O 00

Number of Cycles to 50% Stiffness

+ Actual Data =— Predicted Data » Extrapolated Test Result x Predicted Test Result




Samples Tested at 100 micro Strain
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fiest rack 9.0 mm PG 67-22

Beam
ID

18
3
7

10

15

46

21

Air Voids, %

6.6
6.8
7.4
6.8
7.71
7.0
7.0
6.6
7.2
7.4

6.7

Micro-Strain

800
800
800
Z10]0
Z10]0
Z10]0
Z10]0
200
200
200

(0[0)

Cycles to
50% Initial
Stiffness

6,000
7,130
6,000
246,220
79,840
267,8082
242,380
26,029,000
12,930,0003
20,771,580

50,000,0004

Avg. Cycles to
Failure

6,377

PASYRC]S

23,400,290

167 trillion



Summary: offLeng-Lasting
Pavement: Research

» 2000 Test Track indicates we can
produce rut resistant mixtures with a
variety of materials
— Modified binders reduced rutting by 66%
— Good QC/QA Important

» Strong evidence of long-life pavements
at less than 150 micro-strain



WhyWarmiAsphalt?
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Research by Stroup-Gardiner and Lange at AU
Indicates increased emissions with increased temp.



We Can Reduce Tlemperatures

Teday with Nor AddItiVES

Pre-Superpave — typical compaction
temperature 275 °F

Place Thicker Lifts — NCHRP 9-27
— 3 X NMAS for fine graded
— 4 x NMAS for coarse graded

Tarp Trucks
Drier Aggregate — pave under stockpiles



Time Available for Compaction

Based on MultiCool
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What are WarmAsphait
MIXES?

Several process have been developed to
Improve mixture workability allowing
lower production and laydown
temperatures
— WAM Foam — Shell/Kolo Veidekke
— Zeolite — Eurovia/Hubbard Construction
— Sasobit — Sasol Int./Moore and Munger
— New processes
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Nature off fighway NeISe

Tire/pavement

—  Generally the primary
source at highway speeds
(greater than 35 mph)

 Level is dependent on
vehicle type, vehicle
speed and tire type

— Other sources include
« Vehicle — engine,
exhaust, etc.
« Aerodynamic sources




Meets |ISO 11819-2
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NCAT Close Proximity
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Pavements tested

| ocations

— NCAT test track, Michigan, Alabama, New
Jersey, Maryland, Colorado, Nevada, California,
Arizona, Texas, Florida, Virginia, Minnesota and
Colorado

 Numbers of surfaces tested
— Total — 244 surfaces
— HMA — 201 surfaces

— PCCP - 43 surfaces



PCCP — NCAT Tlesting

(44 SUTrfaces)

Transverse Tined

— Average - 103.6 dB(A)

— Range - 100.5 to 106.5 dB(A)
Longitudinally Ground

— Average - 99.6 dB(A)

— Range - 08.1 to 103.6 dB(A)
Diamond Ground

— Average - 98.9 dB(A)

— Range - 97.7 to 101.0 dB(A)
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Average 97.6 dB(A)
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OGEC GRADATIONS

Gradation | Arizonal Nevadal @ Colorado?z | AL 1 = 7=

Y4 1nch - - 110]0 110]0
2 1nch - 110]0 98 89
3/8 Inch 100 95 64 56
No. 4 38 45 11 14
No. 200 1.2 2 3.3 3.2
SEEES 5.42 5.00 6.00 6.14
Modulus
Air Voids - - 21 % 17 %
Noise 91.5 03.8 95.1 08.6

| evel
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