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Today we will discuss:

Myths about tack
Importance of Tack

Dos and Don’ts



…and we will discuss:

ADOT’s Test Section
ADOT Trackless Tack
Specification

Resources



Fact or Fiction?

• It is ok to pave on tack coat that has not yet broken.
• Application rate is not important as long as there is 

complete and even coverage.
• Don’t need to sweep before applying tack
• Not needed if paving on new pavement surface.
• Ok to put construction traffic on tacked surface.
• Streaks and puddles are ok.
• Old pavement needs more than new pavement.
• All that matters is pavement thickness.



Paving on Unbroken Tack

• No!
• No!
• No!
• Yes???

Dense Graded AC
(No!)

Bonded Wearing Course
(Yes)



Tack Application Rate

Source:  FHWA Tech Brief:  https://www.fhwa.dot.gov/pavement/asphalt/pubs/hif16017.pdf

https://www.fhwa.dot.gov/pavement/asphalt/pubs/hif16017.pdf


Paving on New Pavement
( perhaps even hot lapping)

Tack Coat Necessary?

Yes!!!



Pavement Surface Characteristics

• Oxidized/Cracked Surface
• Raveled Surface
• Milled Surface
• Relatively New Surface
• Newly Paved Surface
• Flushed Surface
• Portland Cement Concrete Surface



Pavement Surface Characteristics

Surface Texture Scanner
(milled AC surface)



Pavement Surface Characteristics

Surface Texture Scanner
(new AC surface)

New Pavements Need 
Tack Coat Too!!



Pavement Thickness

• Pavement Design Methodologies

– AASHTO Guide for Design of Pavement 
Structures (1993)

– MEPDG/PaveME

All consider the AC to behave as a “single 
monolithic pavement layer,” not individual 
layers.

Pavement Structure



Pavement Structure

• Structural Analysis (kind of)

– Section Modulus
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Pavement Structure

• Resistance to Bending

𝑆 =
𝑏ℎ2
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Pavement Structure

• Resistance to Bending

𝑆 =
𝑏ℎ2
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Pavement Structure

• Resistance to Bending



Pavement Structure

• Resistance to Bending



Pavement Structure

• Resistance to Bending



Pavement Structure

• Resistance to Bending



Pavement Structure

• Resistance to Bending • Assumptions of the 
design have been 
violated

• Fatigue life of the 
pavement has 
been significantly 
reduced



Fatigue Resistance

• 8 in. AC Section; four 2 in. lifts

S = 10-2/3 in3

(per inch
S = 2-2/3 in3

per inch)

25% 

Direction of Traffic



Fatigue Resistance

• 8 in. AC Section; two 4 in. lifts

S = 10-2/3 in3

(per inch)
S = 5-1/3 in3

(per inch)

Direction of Traffic

50% 



Tack Coat

Theoretical
Real World



Tack Coat

• Minimum Bond Strength 

40 psi (LTRC)

NCHRP Report 878

100 psi (NCAT)

NCAT Report 05-08

0 psi in wheel tracking paths

https://www.trb.org/NCHRP/Blurbs/177925.aspx
https://www.eng.auburn.edu/research/centers/ncat/files/technical-reports/rep05-08.pdf


Trackless Tack

• ADOT Test Sections:
• Wickenburg, AZ (US89/SR74)

• Unsuccessful; significant tracking

• US 160 Longhouse Valley to Kayenta, AZ
• Very successful; zero tracking
• Minimal Break time
• Achieved very good bond strength



US 160: Long House Valley to Kayenta
• 17 Miles of single-

lane rural highway.
• Approximately 

60,000 tons of 
Asphaltic Concrete

• MP 380-381



US 160: Long House Valley to Kayenta

• Pavement Preservation
• Mill and fill
• Chip Seal
• 163 Tons of Bituminous 

Tack Coat



US 160: Longhouse Valley to Kayenta

• Conventional Tack



US 160: Longhouse Valley to Kayenta

• Trackless Tack (eTac; Ergon Asphalt & Emulsions)10:10AM

10:16AM

Videos



Testing (Bond Strength)

AASHTO TP 114 or Tex-249-F



Testing (Bond Strength)

• AASHTO TP 114 or Tex-249-F
• Oven dried to constant weight at 100 degrees F (+/- 5 degrees F), not 

to exceed 24 hrs, or use Core Dry apparatus.
• Condition at 77 degrees F (+/- 2 degrees F) for a minimum of 2 hrs

prior to testing.
• Constant Displacement of 0.1 inches per minute
• No Normal Force applied.



Bond Strength Results



Trackless Tack

• Emulsified Asphalt
• Harder Base Binder
• Achieves “non-tacky” state in short period of time 
• Project-specific chemistry
• Formulated to project conditions

• Variety of products from several suppliers.

Why go Trackless?



Trackless Tack

• Owner / Agency
• Ensures Adequate Bond between Pavement Layers
• Improves Pavement Performance
• Achieve/exceed Pavement Design Life
• Reduces unsightly tracking.



Trackless Tack

• Contractor
• Reduces wait time for conventional tack to break
• Increase daily paving production by 20-25%
• Extends Paving Season
• Happy inspectors, project supervisors, and engineers



ADOT Specification (404Bitum)
• 404-2.01 Emulsified Trackless Tack added to table of bituminous materials
• 404-2.03 Bituminous Material Types and Application Rates (404-4.02)
• 404-3.01(E) Seasonal and Weather Limitations

• Formulated by supplier for project conditions
• Shall not be applied to surfaces greater than 140 deg. F
• Use within manufacture recommended conditions unless approved by Engineer
• Range of conditions need to be provided in product literature

• 404-3.02(A) Equipment (Distributor Truck)
• Thoroughly cleaned by circulating warm water (consult with supplier)
• Heating flues covered while slowly heating (circulating) trackless tack



ADOT Specification (404Bitum)
• 404-3.03 Bituminous Material Storage (Trackless Tack)

• Minimize exposure to air
• Storage container must be completely emptied/flushed prior to loading
• Avoid using storage containers used for solvent based materials
• Store within manufacturer recommended temperature range (50 to 170 deg. F)
• No contact with anything at/above 212 deg. F
• Use prior to dropping below 50 deg. F
• Do not return unused material to storage container.

• 404-3.04 Preparation of the Surface
• Must remove all debris, dust, coatings (pressure spray if necessary)



ADOT Specification (404Bitum)
• 404-3.05 Application of Bituminous Material

• Apply at 140 to 170 deg. F
• 404-4.02 Tack Coat

• Contractor shall choose the product
• Trackless tack must be formulated for the project
• Dilution may only be performed by the manufacturer
• COA for each batch / COC for each delivery
• Subject to approval by the Engineer



ADOT Specification (404Bitum)
• 404-4.02 Tack Coat (continued)



ADOT Specification (404Bitum)
• 404-4.02 Tack Coat (continued)



ADOT Specification (404Bitum)
• 404-4.02 Tack Coat (continued)



ADOT Specification (404Bitum)
• 404-4.02 Tack Coat (continued)



ADOT Specification (404Bitum)
• 404-4.02 Tack Coat (Note 2 from Application Rate table)

• Apply in accordance with manufacturer recommendations based on residual 
asphalt content

• Existing Asphaltic Concrete Surfaces:  0.05 gal/sy
• New Asphaltic Concrete  Surfaces:  0.03 gal/sy
• Milled Surfaces: 0.06 gal/sy
• Portland Cement Concrete Surfaces:  0.04 gal/sy
• Application rates are always subject to adjustment as appropriate

• Refer to supplier’s estimated time to achieve a “non-tacky” condition.
• Test it out before opening to all construction traffic



Resources
• NCAT Power Point Slides:  Bond Strength of Tack Coat Materials
• NCAT Report 05-08:  Evaluation of Bond Strength Between Pavement Layers
• FHWA TechBrief:  Tack Coat Best Practices
• FHWA Checklist:  Asphalt Emulsion-Based Tack Coat
• NCHRP Synthesis 516:  Tack Coat Specifications, Materials, and Construction Practices
• NCHRP Report 878:  Validation of the Louisiana Interlayer Shear Strength Test for Tack Coat
• Asphalt Institute:  Construction Quality Asphalt Pavements (workshop)

https://www.rmaces.org/docs/tackcoat-randywest.pdf
https://www.eng.auburn.edu/research/centers/ncat/files/technical-reports/rep05-08.pdf
https://www.fhwa.dot.gov/pavement/asphalt/pubs/hif16017.pdf
https://www.fhwa.dot.gov/pavement/preservation/2019checklists/hif19039.pdf
https://www.trb.org/NCHRP/Blurbs/177622.aspx
https://www.trb.org/Publications/Blurbs/177925.aspx
https://www.asphaltinstitute.org/training/seminars/constructing-quality-asphalt-pavements/


Additional Innovations
• Increased Density – I40, I17, I10, I19
• Polymer Modified Asphalt – I40, SR64 (HiMA; EDC-6 TOPS)
• Trackless Tack – US160

• Longitudinal Joint Compaction – I40, I10
• Fiber Reinforced Asphaltic Concrete – SR89A, SR64



QUESTIONS?
Thank you!

nmccarty@azdot.gov

928 779 7522

mailto:nmccarty@azdot.gov

