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 Reflective cracking of asphalt overlays from rubblized concrete are 
reflecting through the new overlays in only two years or less
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ARDOT CURRENT CHALLENGE

Courtesy: ARDOT



ARDOT N11 TEST SECTION



ARDOT N11 TEST SECTION



 Evaluate an alternative asphalt overlay to mitigate reflective 
cracking from rubblized concrete
 Proposed overlay is a gap-graded mix with dry GTR

 Previous test track experience with asphalt rubber gap-graded mix 
suggests excellent cracking resistance
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RESEARCH OBJECTIVE
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RESEARCH OBJECTIVE



 Mill 2.0 inch of existing 7.5 in AC layer (thick lift with HiMA)
 To simulate concrete joints, deep cuts 5/32 inch wide
 Transverse cuts at 15-foot spacing
 String placed before tack coat to prevent joint healing

EXPERIMENT PREPARATION
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432 feet of saw cuts!



 2-in asphalt overlay
 12.5 mm NMAS-75 blow Marshall Design

– Similar to the 2015 CG S13 mix

 AR aggregates (sandstone 5/8” chips and 
screenings)

 PG 70-22 binder
 20% GTR (by weight of the binder) added 

dry
– SmartMix selected because it meets the 

gradation requirement for asphalt rubber 

MIX DESIGN INFORMATION
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MILLING

OKLAHOMA



SAW CUTTING

11

Joint Marking Joint Sawing

15’

12’



SANDING JOINTS
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Sweep sand off surfaceSand to fill joints

Not actual 
Section N11



FILLING JOINTS WITH STRING
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Push string down into crack
String placement before tack coat



TACK AND REMOVE STRING
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Non-tracking tack 
coat application

Blacklidge NT-HAP “Ultrafuse 
0.17 gal/sy



LIBERTY TIRE – “SMART MIX”
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Smart Mix is a pre-swelled rubber with extender oil

Added at 20% by weight of virgin binder



N11 MIX DESIGN AND QC DATA
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N11 QCN11 DesignSieve Size

10010019 mm (3/4”)

929212.5 mm (1/2")

72719.5 mm (3/8”)

35354.75 mm (#4)

21222.36 mm (#8)

12140.60 mm (#30)

880.15 mm (#100)

5.15.60.075 mm (#200)

5.95.9AC (%)

4.83.3*Va (%)

16.916.9VMA (%)

7280VFA (%)

• UTBWC Gradation (Gap-graded)

• PG 70-22 Binder

• Virgin Mix

• 1.2% SmartMix by total blend

• Designed similar to previous S13 
mix (volumetrics not exact)



N11 CONSTRUCTION 09-09-2024

17



N11 PLACEMENT AND DENSITY
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• As built thickness: 1.8”

• In-place density:  93.8% Gmm

• Production mix (RH):
• HWTT-3.2 mm at 20,000 passes
• IDEAL-CT-CTIndex 277



 Hairline cracks at saw cuts

 First cracks, of very low 
severity, were observed at the 
joint in early April

 No rutting & excellent friction

 Slowly rising IRI, but…
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FIELD PERFORMANCE AT ~4 MESALS
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FIELD PERFORMANCE AT ~4 MESALS
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WHAT’S A CRACK?

Reflective 
Cracking 15 Feet 15 Feet 15 Feet

10.5 Feet 10.5 Feet 10.5 Feet
Crack 

“Echoing”

Tire Circumference  
10.5 Feet
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FIELD PERFORMANCE AT ~4 MESALS
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FIELD PERFORMANCE AT ~4 MESALS

Sawcut BMD sections 
with 58-28 binder

ARDOT Gap-Graded 
Dry Rubber Mix



 Alternative ARGG mix produced and placed with no issues
 Very healthy mix (BMD & volumetrics)
 Cracks more severe at beginning of section but are less severe in 

the last ~125 feet
 IRI is rising, but mix is holding together extremely well compared to 

the other mix on a saw cut surface
 Mix has performed well in an extremely harsh environment (No load 

transfer between joints)
 We will continue monitoring. 
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SUMMARY



Nathan Moore, P.E.
nathanmoore@auburn.edu

THANK YOU!

2025 Arkansas Transportation Summit
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