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1.Poor Interlayer Bonding 
2.Low-quality RAP Binder in New Roads 
3.OGFC Aging Rate (High Voids) 
4.Poor Maintenance of Road Surfaces
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Consider Two AC Pavement Structures

?



Tack Coat
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A light application of asphalt or asphalt emulsion
Used to promote the bond between pavement layers
Essential to overall pavement performance



Interface Failures
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AI/FHWA Tack Coat Best Practices 2015 – Dave Johnson, P.E.



Forensics Case – IH-35 San Antonio 
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Performance and Cost Effectiveness of Permeable Friction Course Pavements – FHWA/TX-12/0-5836-2, TTI, 2013



Adhesive Removal (Tracking)

8

Gierhart D (2015).
AI - Tack Coat Best Practices.



Adhesive Removal (Tracking)
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Tashman L, Nam K, Papagiannakis T (2006).
Evaluation of the Influence of Tack Coat Construction Factors on the Bond Strength Between Pavement Layers, WA-RD 645.1.



What Causes Tracking?

10

Gorsuch, C (2014).
Emulsions of High Softening Point Bitumens and Their Potential Uses in Road Construction and Maintenance.

Tracking: Adhesion to Tire >> Adhesion to Road

Tracking: Adhesion to Tire >> Cohesion of Binder

Trackless: Adhesion to Tire << Adhesion and Cohesion



How Important is Tack Coat Coverage/Removal?

11

100%
50%

In
te

rf
ac

ia
l S

he
ar

 S
tr

en
gt

h 
(p

si
)

Residual Application Rate (gsy)0.062 0.155

50% 
bond 
loss

75% 
bond 
loss

% lane
width
Covered

Mohammed LN, Elseifi MA, Bae A, Patel N, Button J, Scherocman (2012). 
NCHRP Report 712 Optimization of Tack Coat for HMA Placement.5



Cost of Tack Compared to Cost of Bond Loss
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AI/FHWA Tack Coat Best Practices 2015 – Dave Johnson, P.E.
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Cost of tack is insignificant to the project. Why not use a proven, high-quality solution? 



Designing Pavements Like Its 1958
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Monolithic Structure
Valid assumption for 
pavement design?

The 1958 AASHTO design methodology—
*Still used to this day by almost 80% of agencies and engineers…

Method assumes a very conservative (low) strength value.

NCAT studies in 2009 and 2014 calibrated the strength values.
 Findings: 

• Lack of bond requires thickness overdesign
• Ensuring bond reduces thickness requirement by roughly 20%

https://eng.auburn.edu/research/centers/ncat/files/reports/2009/rep09-03.pdf
https://eng.auburn.edu/research/centers/ncat/files/reports/2014/rep14-08.pdf
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Starting with Aged Binder (20% average RAP)

Multi-source RAP pile (RAP Best Practices. NCAT 2010.)

QIP-129 (NAPA 2015)
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Re-using Aged Asphalt

New 
Pavement

Aged 
Pavement

New 
Pavement?
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RAP + ReGen®RAP

Regenerate Aged Asphalt Binder

Currently approved in most states to 
replace up to 20% of required binder in mix.



18

Superior Mix Fatigue Resistance 
(Fatigue-Resistant Bottom AC Layer)

25X



19

Sustained Age-Resistance
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OGFC Aging vs Dense Mixture Aging

D’Angelo et al. (2019)

Decreased Expected Life
(similar cost of construction)

OGFC: 8 years
Dense: 13 years

Arambula et al. (2013). Performance and Cost 
Effectiveness of Porous Friction Courses
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Enter ΔTc



PAV Aging
• IGNORES long-term aging-resistance of binder

• Allows for binders with very different aging susceptibility to seem equal
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1Smith B et al. (2018). Comparing 
Pressure Aging Vessel Time to Field 
Aging of Binder as a Function of 
Pavement Depth and Time. 
Transportation Research Board 97th

Annual Meeting, Washington, D.C.



Look Beyond the PG “Blind Spot”
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Effect of Conventional Modifiers against Aging (ΔTc)

Planche. AMAP 2019.



Extended Aging (40-HR PAV) G-R Values
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Effects of PAV Aging on Binder Ductility
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All Specimens: TRIPLE PAV-AGED (60-hr) before testing






Effects of PAV aging on Binder Ductility
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All Specimens: TRIPLE PAV-AGED (60-hr) before testing

Comparison
1. PG 67-22 + 3% SBS 

(FDOT “Gold Standard” PG 
76-22)

2. PG 67-22
3. PG 67-22 (UltraBinderTM)
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UltraBinder – OGFC Aging Defense
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Routine Maintenance

Pavements also require maintenance to delay major rehabilitation or replacement.
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Delay Surface Deterioration

Treated

Non-Treated Treated

Non-Treated
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ΔTc and Complex Modulus – ReGenX Surface Treatment
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Delay Surface Deterioration with ReGenX

Mixtures contained 20% RAP + antistripVirgin Mixtures



Quality Construction

High-Quality Materials
(Bond/Age-Resistance)

Proper Maintenance
(Delay Deterioration)

38

Huber, AMAP 2019



Thank You!
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