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NCAT Test Track

= 5 trucks
. =46 test sections

= 5 million ESALSs per
year

= Traffic for 2 years
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NCAT Test Track

nEffect of in-place density on rutting and cracking after 20

million ESALSs.
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NCAT Test Track

Rutting Performance After 20 million ESALs
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NCAT Test Track

High-Temperature Continuous Grade, "C

B44 g g

mTop mBottom m Production
971 85.1
B8 6 88,3 30.7
ES/EG Production ESB EGB EBA

mix - as extracted 93.6 92.0 89.7 87.8 %Gmm
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NCAT Test Track

=Participating in group study examining the effects of additives
on rutting and cracking:

—Aramid (Kevlar) fibers.

—Ground tire rubber (wet and dry processes).
—Plastics (wet and dry processes).

—Control section with no additive.
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NCAT Test Track
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Asphalt Test Road

Duval Jacks II
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=US 301 (SR 200) in Clay
County.

sApproximately 2.3 miles long.
=12 test sections, 1000 ft. long.
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. Ashalt Test Road

sSouthbound travel lanes:
—Asphalt Test Road

sNorthbound travel lanes:
—Concrete Test Road

sMiddle lanes:
—Diversion Lanes

s Traffic started Sept. 26, 2024.
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Asphalt Test Road

=Five Primary Studies
—Base Study
—Thick Lift HMA Study
—Reflective Cracking Mitigation Study
—Alternative Mix Design Protocol Study
—Open Graded Friction Course Study
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Asphalt Test Road — Base Sections

=Milled all existing asphalt pavement.
sExcavated the existing base down to the stabilized subgrade.
mReconstructed the base sections with various materials.
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Asphalt Test Road — Base Sections
1 2 3 4 5 6 7
Emulsion
Unstabilized CCPR Stabilized | Limerock/ | Limerock/ Full-Depth
Control RAP Base | RAP Base RAP Base | RAP Base | RAP Base Reclamation
Mixed in (50/50) (75/25)
Place
0.75" FC-5 | 0.75" FC-5 | 0.75" FC-5 | 0.75" FC-5 | 0.75" FC-5 | 0.75" FC-5 | 0.75" FC-5
2" Type SPM |2" Type SPM |2” Type SPM |2" Type SPM |2" Type SPM|2" Type SPM|2" Type SPM
4" Type SP | 4" Type SP | 4" Type SP | 4" Type SP | 4" Type SP | 4" Type SP | 4" Type SP
12" 12" 12" 12" 12" 12"
12" Unstabilized CCPR Emulsion | Limerock/ | Limerock/ FDR
Limerock | 100% RAP RAP Base Stabilized | RAP Base | RAP Base (Mill 6.75")
Base RAP Base (50/50) (75/25) '
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Asphalt Test Road — A

phalt Sections

S8A 8B 9 10A 10B 11 12
Reflective
Reflective . . Deep Lift FC-50nly | FC-Q (FC-7)
: Cracking | Superpave5 |Deep Lift (HP)
Cracking (Control) (76-22) (Control) Only
0.75" FC-5 0.75" FC-5 0.75" FC-5 0.75" FC-5 0.75" FC-5 1.0" FC-5 1.0" FC-Q(7)
1.5" Type SPH, |
1.75" Type SPM ) i HP Binder 1.5 Type SPM
3.0" Type SPM | 3.0% Type SP5 Existing Existing
" Saw cut|cracks " Asphalt Asphalt
2 CM 7 6.0 Type SPH, 6.0" Type SPM P P
— HP Binder
Exisltin4 AsbhaltExis.tind AsjnhaltEmstmg Asphalt

Existing Base

Existing Base

Existing Base

Existing Base

Existing Base

Existing Base

Existing Base

AGAF

TOGETHER WE SHINE




Wy " '*L-.'
e t’"r \#‘
he

A gl M u.:mr--._.

g
y
. L . A
) 2 M £y - 6T, - e oL
= i T ¥ il R
ol ™ = iy e ’ .




FDOT Heavy Vehicle Simulator
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FDOT Heavy Vehicle Simulator — RAP Base Study

mObjective: Evaluate un-stabilized RAP as a base.

sConstruction:

—Two 5-inch layers of RAP base.
—Two 2-inch layers of HMA (SP-12.5, PG 76-22 with 20% RAP).
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Resurface Two - 2inch PG 76-22 PMA 20% RAP (Ndes=100)
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FDOT Heavy Vehicle Simulator — RAP Base Study

/SN

=Top layer nuclear gauge
density: 85.5% Gmm.

sBottom layer nuclear gauge
density: 84.3% Gmm.

=Density readings were corrected
for moisture.
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FDOT Heavy Vehicle Simulator — RAP Base Study

sHigh temperature testing for rutting.
—-100,000 Passes of 9-kip Load.
—Super Single Tire.
—Uni-directional Passes.

sAmbient temperature testing for cracking.
—-500,000 Passes of 15-kip Load.

—Dual Tire.
—Bi-directional Passes.
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Pavement Wearing and Friction Determination
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Pavement Wearing and Friction Determination
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Pavement Wearing and Friction Determination
msAllows expedited evaluation.

=Previous process required a roadway test section and the
application of six million vehicle passes.

=mResults so far:
—Approved 20% RAP in limestone dense graded friction course.

—Approved Basalt, Gabbro, and Quartzite as approved friction aggregates with
up to 20% RAP.
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OGFC for Suburban Environments (NCAT)
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OGFC for Suburban Environments (NCAT)

Lab Testing

¥
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(12.5mm NMAS)

2 Aggregates 2 Binders
(GRN and LMS) (PG 76-22 and HP)
FC-5 9.5mm OGFC SMA AFC

(9.5mm NMAS)

(12.5mm NMAS)

(12.5mm NMAS)
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STA Cylinder STA & NAWS Cylinder STA Slab with Three-Wheel
(STA, 2hrs@135°C) (NAWS, 1,000 & 2,000 hrs) Polishing
[ |
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Rutting Permeability Durability Cracking Drainability Texture, Friction

(HWTT, (Permeability, (Cantabro, (Overlay, (Outflow, (CTM-E2157
1324) FMS-563) TP108) Tex-248-F) E2380) DET-E1911)
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OGFC for Suburban Environments (NCAT)
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OGFC for Suburban Environments (NCAT)
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Alternative Friction Overlays (NCAT)

sExplored asphalt-based alternatives to standard High Friction
Surface Treatment (epoxy with calcined bauxite aggregate).
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Alternative Friction Overlays (NCAT)

sStudied the addition of quartzite, slag, and calcined bauxite
vs. control.

nFC-4.75, FC-9.5, and FC-5.
mUsed 3-wheel polisher and DFT.
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Alternative Friction Overlays (NCAT)
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Alternative Friction Overlays (NCAT)
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Limestone Mixes

Crash Reduction Compared to mu = 0,25
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Alternative Friction Overlays (NCAT)

=Conclusion:
—“None of the mixes in this study produced results comparable to HFST.”
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Balanced Mix Designh Benchmarking of FL Mixtures

sWork performed by the University of Florida.

sBenchmarked 15 mixtures at mix design and 15 mixtures at
production. |

LAPA Hot IDT deal RT ) |deal CT)

|
Rutting Crac!king
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Balanced Mix Designh Benchmarking of FL Mixtures

sExamined mixtures with different binder types, NMAS, aggregate
type, Ndesign gyrations, and eleven contractors.

=A large number of conclusions.
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Balanced Mix Designh Benchmarking of FL Mixtures
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Balanced Mix Designh Benchmarking of FL Mixtures
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New Crack Relief Mixture (UF)

sUsed for prevention of reflective cracking (bottom to top
propagation). Not for top-down cracking.
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New Crack Relief Mixture (UF)
sPlaced on Asphalt Test Road.

=l ayer thickness: 1.0 to 1.25” thick. (1.25” on Test Road).
aSP-9.5 coarse graded mix.

sPG 76-22 or HP binder. No RAP. (HP used on Test Road).
sNdesign = 50.

mAir voids = 2.0%

sVMA = 17% minimum.

sTarget density = 96.5 %Gmm.
sMinimum density = 93.0 %Gmm.
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Evaluation of RAP in FC-5 and High Polymer Mixtures

= Two separate projects.
215% RAP in FC-5 mixtures.
20% RAP in High Polymer mixtures.

sWill study the impact on mixture performance (especially
cracking and raveling).
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Evaluating Asphalt in Flooded Conditions (UF)
mGoal is to assure asphalt mix durability when submerged in

- <
i e 1 4\

NCAF 1 “TOGETHER WE SHINE




Thank you.
Comments/Questions?

Greg Sholar
Asphalt Materials Engineer

gregory.sholar@dot.state.fl.us
Office: 352.955.2920

Cell: 352.317.6633
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