Trackless Tack
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Today we will discuss:

o ACFC
(Speclal with PG 70-22 TR+)

2* AC (¥%*) EP (Special Mix
with PG 70-28 SBS)

36" AC (3% ") EP (Speclal Mix
with PG 64-28)

3" AC (3 %) EP (Special Mix
with PG 64-28)

3o AC (") EP (Speclal Mix
with PG 64-28)

12" Cement Treated
Subgrade

Existing Pymt
Surface

Myths about tack

| t f Tack
mportance of fac Dos and Don’ts

LS



ARIZONA DEPARTMENT OF TRANSPORTATION

...and we will discuss:

Special Specification 3019
Trackless Under:

oEscRRTON
I USE ON ALL PROJECTS INVOLVING PRIME COAT, TACK COAT, FOG COAT, OR
CHIP SEAL COAT
“ USE IN CONJUNCTION WITH SPECIAL PROVISION 103BITUMADY **

“ USE IN COMJUNCTION WITH STORED SPECIFICATION 1008PG™

*= USE IN CONJUNCTION WITH STORED SPECIFICATION 1001MATL IF ANY
AGGREGATE S BEING USED™

“* FILL IN INFORMATION FROM THE MATERIALS REF
SUBSECTIONS (SHOWN IN RED Tt

ORT INTHE FOLLOWING

Tack Coat Best Practices

s Technical e prow

** 404-2.03BITUMINOUS TREATMENT MATERIAL TYPES AND APPLICATION RATES ** i overvew of tak costs
a0 thei ita ole boncing mstile 3sphal layers into

T THAT DOES NOT

“CHANGE TO BLACK TEXT IF IT APFLIES, DELETE Al
APPLY™

(404BITUM, 08118122} NCAT Report 05.98

SECTION 404  BITUMINOUS TREATMENTS:
4041 Description: of the Stsndsrd Specficstions is revised to resd: EVALUATIONOMBOND,
STRENGTH BETWEEN
PAVEMENT LAYERS

The werk under this section shall consist of fumisning all matenais and construzting or
sppiying plsns and in scoardance

ith the requirements of the specfications and in conformiy ta the fines shown on the
project plans or estabiishad by the Enginasr.

The bituminous trestments include one or s combinstion of prime coat, tack cost, snd fog
cost. The biluminous tresiments aka include emuisified asphalt chip Saal and hot appied
chip seal both athar wih of wihout fog coat.

»
Randy €. West

Singna Zhan
Savin Mosee

Whnen = ot spplied” chip s2sl s called foron ine plans and specifieations, fi refers fo = chip
s28l using & perommance grade ssphat cament or 3 cumd rubber asphait sz tne
btuminous matersl.

204202 Aggregate Materials:

aaregs Decmber 1098

) General: the s2cond snd third paragraphs of the Standsrd Spacicstons
are revsed to resd

With the exception of precoated cover material, ggregate materisl shall be sampied for
gradstion sccepiance from the finalstockpiie prorto being incorparated intathe work. The
aggregate for the precoated material shall be sampled prior to pracoating.

Nationai Centor for
alt Technology
® Blotter Material: of the Standsrd Specfications is revised to resd ph

ADOT Trackless Tac |
ADOT’s Test Section Specification Resources
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Fact or Fiction?

* Itis ok to pave on tack coat that has not yet broken.

e 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.

e Streaks and puddles are ok.

* Old pavement needs more than new pavement.

e All that matters is pavement thickness.
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aving on Unbroken Tack

e No!
* Yes?

)
~J

Dense Graded AC Bonded Wearing Course
(No!) (Yes)
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Tack Application Rate

Table 1. Recommended Tack Coat Application Rates

Residual Rate

Approximate Bar Rate

Approximate Bar Rate

Srtacs Type (gsy) Undiluted’ (gsy) Diluted 1:1" (gsy)
New Asphalt 0.02 - 0.05 0.03 -0.07 0.06 -0.14
Existing Asphalt | 0.04 - 0.07 0.06 - 0.11 0.12-0.22
Milled Surface 0.04 - 0.08 0.06 - 0.12 0.12-0.24
POrtiand Coment | , 03— 0.05 0.05 - 0.08 0.10-0.16

Concrete

*Assume emulsion is 33% water and 67% asphalt.

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

aill


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

Paving on New Pavement
( perhaps even hot lapping)

Yes!!!




Pavement Surface Characteristics

Oxidized/Cracked Surface

Raveled Surface

Milled Surface

Relatively New Surface

Newly Paved Surface

Flushed Surface

Portland Cement Concrete Surface
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Pavement Surface Characteristics

Surface Texture Scanner
(milled AC surface)




Pavement Surface Characteristics

Surface Texture Scanner
(new AC surface)

New Pavements Need
Tack Coat Too!!
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ave Pavement Structure

Pavement Design Methodologies

Yo" ACFC
(Speclal with PG 70-22 TR+)

2% AC (3*) EP (Special Mix
with PG 70-28 SBS)

3" AC (3 ") EP (Speclal Mix
with PG 64-28)

3l AC (3*) EP (Special Mix
with PG 64-28)

3l AC (") EP (Special Mix
with PG 64-28)

— AASHTO Guide for Design of Pavement
Structures (1993) Exising P

— MEPDG/PaveME

12" Cement Treated
Subgrade

All consider the AC to behave as a “single

monolithic pavement layer,” not individual
layers.




Pavement Structure

e Structural Analysis (kind of)
— Section Modulus

Direction of Traffic

_ bh?

S
6
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Pavement Structure

* Resistance to Bending

Cross Section 2x4d example

4 in.
2 in. s =(ax29)/6 = 267 in

W

4 in. " Neutral Axis

i
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Pavement Structure

* Resistance to Bending

th M b 2 in.

- _ 2y 1 _ . 3
S . ] 4in. h 4 in. S =(2x4%)/6 = 533 in

~Meutral Axis

Increase of 100%

2 in.
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Pavement Structure

* Resistance to Bending

Cross Section

i
'Y

two 2xds example

21in

21in

b
h

4 in.
2 in. S =2x(4x2%)/6 = 5.33 in

2x4s are not fastened together
both bend independently (2 neutral axes)

-
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Pavement Structure

* Resistance to Bending

= in.
_ h = 4 in. s =2x(2x4%)/6 = 10.67 in°
----------------------- 4in
\ 2x4s are not fastened together
. Se 5 both bend independently (1 neutral axis)
2in 21in

Increase of 100%
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Pavement Structure

Cross Section

two 2x4s example

* Resistance to Bending .

| 2r
P = 4 in. Tan
Lin = 4 in. 5 = (4x4%)/6 = 10.67 in’
A 2xds are fastened together
bend as a single object (1 neutral axis)
4in

Increase of 100%

b 4 in.
h 2

in. S=2x(4x2%)/6 = 533 in°

2x4s are not fastened together
both bend independently (2 neutral axes)

-
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Pavement Structure

* Resistance to Bending

Cross Section Asphaltic Concrete Example

4 in.
4 in. s = [4x4%)/6 = 10.67 in’

* Properly / adequately applied tack coat
4in Layers remain bonded (1 neutral axis)
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Pavement Structure

* Resistance to Bending

b = 4 in.
h = 2 in. S =2x(4x2%)/6 = 533 in’

~ Poorly applied / inadequate tack coat
Layers eventually debond (2 neutral axes)

Decrease of 50%

Assumptions of the
design have been
violated

Fatigue life of the
pavement has
been significantly

reduced
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Fatigue Resistance

e 8in. AC Section; four 2 in. lifts l

/ection{: Traffic ‘ /
/

S=10-2/3in3 S=2-2/3in3
- (per inch per inch)
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Fatigue Resistance

e 8in. AC Section; two 4 in. lifts l

/ection{: Traffic ‘ /
/

S=10-2/3in3 S=5-1/3in3
- (per inch) (per inch)
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Tack Coat |

“ e T

Rt

Theoretical

Real World

LS
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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
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Trackless Tack

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

e Unsuccessful; significant tracking

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




US 160: Long House VaIIey to Kayenta

* 17 Miles of single- ]
lane rural highway. 1 P %
* Approximately ; Nz
60,000 tons of ’ H,:‘%;\ »5/
Asphaltic Concrete ([ ELT N wn
 MP 380-381 ar”
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US 160: Long House Valley to Kayenta

Chip Seal
S 2l AC (%) EP
2 AC (%) EP
f Exst Pemf Surface

Tack Coat

Mlil Varles
(Yo" fo 5)") &

* Pavement Preservation e —

Existlng Pymt Exst Friction Course
Taotal Thickness = 5"

+ Mill and fil =3
M| an I \ / /M PAVEMENT STRUCTURAL
C . S e A SECTION NO. 5
» Chip Seal = o
Ip ea Chip Seal

L
T . i “AC (%) EP
Tack Cost / f—t—i W\ N2" AC (3°) E /2 A% EP

* 163 Tons of Bituminous  cumx \Zst co . fe e

Tatal Thickness = 4°

Ta C k C Oqd t o VEQAEEJ;‘HTl osr‘uﬁr\LLJC T]UF< o e

Exst AC f Mo

Tatal Thickness = 4°
PAVEMENT STRUCTURAL
SECTION NO. 9

LS
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US 160: Longhouse Valley to Kayenta

e Conventional Tack
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Videos
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Testing (Bond Strength)

S e

AASHTO TP 114 or Tex-249-F
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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.

e Constant Displacement of 0.1 inches per minute

e No Normal Force applied.
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Bond Strength Results

Core (Station) | Direction Offset (ft) (gallsq.yd) | Strength (psi) | Strength (psi)

1A 95.3

1B 336+00 EB 7Rof CL 0.08 169.5 133.63
1C 136.0

2A 183.9

2B 350+00 EB 5.5Rof CL 0.10 Error 182.20
2C 180.5

3A 239.6

3B 370+00 EB 6 R of CL 0.12 205.9 210.78
3C 186.9

4A 236.1

4B 324+00 WB 7Lof CL 0.10 196.6 203.56
4C 178.0

5A 268.4

5B 320+00 WB 7Lof CL 0.12 254.6 261.50
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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?
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Trackless Tack

 Owner / Agency
 Ensures Adequate Bond between Pavement Layers
* Improves Pavement Performance
* Achieve/exceed Pavement Design Life
* Reduces unsightly tracking.
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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
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ADOT Specification (404Bitum)

e 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
e Shall not be applied to surfaces greater than 140 deg. F
e 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

-y
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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
e Store within manufacturer recommended temperature range (50 to 170 deg. F)
* No contact with anything at/above 212 deg. F
e Use prior to dropping below 50 deg. F
* Do not return unused material to storage container.
e 404-3.04 Preparation of the Surface
* Must remove all debris, dust, coatings (pressure spray if necessary)

-y
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ADOT Specification (404Bitum)

e 404-3.05 Application of Bituminous Material
e Applyat140to 170 deg. F
e 404-4.02 Tack Coat

e Contractor shall choose the product

* Trackless tack must be formulated for the project

e Dilution may only be performed by the manufacturer
* COA for each batch / COC for each delivery

e Subject to approval by the Engineer
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ADOT Specification (404Bitum)

e 404-4.02 Tack Coat (continued)

Test Property Test Method Requirement
Viscosity:
Saybolt Furol, seconds, AASHTO T 39 10-150
@77°F
Settlement: 24hrs,
% maximum

AASHTO T 59 1.0

Sieve:
Retained on No. 20, AASHTO T 59 0.3]
% maximum
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ADOT Specification (404Bitum)

404-4.02

Tack Coat (continued)
Qil Distillate to 176.7° C
(350° F), Volume of AASHTO T59 1.0
Emulsion, % maximum
Solubility in
Trichloroethylene, ASTM D 2042 7.5
% minimum
Softening Point,
@ 65° C, minimum AASHTO T 53 65
Dynamic Shear of Original
S AASHTO T 315 1.00

G*/Siné @ 76° C
(10 rad/sec), kPa minimum
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ADOT Specification (404Bitum)

404-4.02

Tack Coat (continued)

Particle Charge AASHTO T59 Report Only
Residue from Distillation to

.1?6?0 C (3500 F}.. .:H} AASHTO Tﬁ'g Repﬂrt On|‘:,|’

Shear Bond Strength, psi Tex-249-F Report Only
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ADOT Specification (404Bitum)

404-4.02

Tack Coat (continued)
Approximate Tack Coat
Application Rates:
~ Typeof Gallons / Square Yard Payment
Bituminous Material Prior to Placing All Other Tack Factor
ACFC or AR-ACFC Coats
Emulsified Asphalt
(Special Type) — See Note Not Allowed 0.12 0.7
(1) Below.
Emulsified Asphalt
(Trackless Tack) - See Note 1.0
(2) Below
Emulsified Asphalt (Other
than Special Type) 0.08 0.08 1.0
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ADOT Specification (404Bitum)

e 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
e Application rates are always subject to adjustment as appropriate

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

e
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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
e Asphalt Institute: Construction Quality Asphalt Pavements (workshop)

'Tr


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/
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Additional Innovations

* |Increased Density — 140, 117, 110, 119
* Polymer Modified Asphalt — 140, SR64 (HiIMA; EDC-6 TOPS)
* Trackless Tack — US160

ADOT
MATERIALS GROUP

FRAC & SBS
SR64 TEST SECTION 6

MP 212.47

EB
PG64-28 PG64-28
SBS FRAC + SBS

* Longitudinal Joint Compaction — 140, 110 P -
* Fiber Reinforced Asphaltic Concrete — SR89A, SR64 —— =
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QUESTIONS?

nmccarty@azdot.gov

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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