Steven L. Koser, P.E.
Associate Director

PA Asphalt Pavement
Association

STIC Innovations:

1.) Cold Central Plant
Recycling (CCPR)

2.) Fuel Resistant (FR)

Highly Modified Asphalt
Binder — Amish Buggy
Routes

July 31, 2024
2024 PAPA/PennDOT/PTC Bus Tour




STIC Innovation:

Steven L. Koser, PE. Cold Central Plant Rezzélli;;zg)

Associate Director

PA Asphalt Pavement
Association

2024 PAPA/PennDOT/PTC Bus Tour




S

July 31, 2024




————————.
Sustainability

President Biden, USDOT Announce New Guidance and
$6.4 Billion to Help States Reduce Carbon Emissions
Under the Bipartisan Infrastructure Law

Thursday, April 21, 2022
Key program will fund projects that help fight climate change and save Americans money on gas

FHWA 12-22
Contact: FHWA. PressOffice@dot.gove
Tel: (202) 366-0660

WASHINGTON, D.C. - The U.S. Department of Transpaortation’s Federal Highway Administration today
announced a new pragram that unlocks $6.4 billion in farmula funding for states and localities over five
years. The new Carbon Reduction Program (CRP), created under the President’s Bipartisan Infrastructure
Law, will help states develop carbon reduction strategies and address the climate crisis facing cur nation.
States can use the funds in CRP to expand transportation options for American families that can help

them save money cn gas.
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Sustainability
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Sustainability

Low Carbon Transportation
Materials (LCTM) Grant

=>» (S2 Billion - $1.2 Billion for State DOT’s
and S800 Million for Locals)
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Sustainability

Wolf Administration Highlights Collaborative Pilot To Pave
Roadway With Recycled Plastic

10/13/2021

Harrisburg, PA — Officials from the state Departments of Transportation {(PennDOT), Conservation and Natural Resources
(DCNR), Envircnmental Protection (DEFP), and General Services [DGS) today highlighted a pilot project to pave part of 3
Ridley Creek State Park rcadway with an asphalt and recycled plastic mixture.

The project, coordinated through PennDOT's Strategic Recyceling_Program which is funded through DEP, includes two

guarter-mile roadway stretches surfaced with an asphaltfecycled-plastic mix. The material is intended to strengthen the

roadway surface without leaching plastic material into the surrounding environment.

Pollution Prevention Strategic Recycling Program Overview.pdf (pa.gov)
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https://www.penndot.pa.gov/ProjectAndPrograms/RoadDesignEnvironment/Environment/PollutionPrevention/Documents/Pollution%20Prevention%20Strategic%20Recycling%20Program%20Overview.pdf

Sustainability

Two ways to reduce carbon
emission in asphalt pavements:

1. Increase RAP
2. Reduce Temperatures
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RAP in PA (From PennDQT)
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RAP in PA

Asphalt Asphalt RAP in
Milled Placed Asphalt Difference

2,394,076 6,667,762 1,200,197 1,193,879
2,102,339 4,240,700 763,326 1,339,013
1,869,704 4,252,700 765,486 1,104,218
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RAP in PA

Largest
quantities of RAP

are in URBAN
parts of the state




Sustainability

* Be good stewards of the environment
 Utilize excess stockpile RAP (reduces the need for virgin materials)

* Low-cost alternative to plant produced asphalt mix

* Reducing the cost for rehabilitation/reconstruction means more miles can be
addressed

* Funding opportunities at the federal level (IlJA, Buy Clean, IRA, etc.) that can be
used to offset costs

July 31, 2024
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Cold Recycling

Structural rehabilitation

Existing distressed pavement Mill & fill (band-aid) with cold recycled mix

Cold recycling reuses existing pavement materials (100% RAP), asphalt emulsion or foamed
asphalt, and a small amount of cement to create a new flexible base with increased structural
capacity.

July 31, 2024




Cold Recycling

Cold recycling reuses existing
pavement materials (100%
RAP), asphalt emulsion or

foamed asphalt, and a small

amount of cement to create a

new flexible base with
increased structural capacity.
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CCPR

e Similar to traditional asphalt mix:

e Designed mix
» Considers properties and variation of RAP

» Dosage of asphalt emulsion/foamed asphalt based on
lab testing

* Hauled to site
* Paved with paver
 Compacted

* Different in that
* RAP %
* Temperatures
* Use of cement (1% or less)
* CureTime

I-81 in Virginia (Brian Diefenderfer)
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Uses of CCPR (on High Volume Roads)

* VDOT, I-81 (3.66 mile section):
23,000 vpd, 28% trucks
Existing condition:

 structural related distresses

* deep patching and AC mill and inlays
Performed well under interstate traffic
Cost savings (depending on alternative):
e S7.9 million to S70 million
Shortened construction time (depending on alternative):
* Several weeks to almost 1 year
High structural contribution
» Structural coefficient estimated at 0.37 — 0.44 I-81 in Virginia (Brian Diefenderfer)

Source: FHWA/VCTIR 15-R1, 2014
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CCPR on High Volume Routes

Virginia DOT’s Experience with CCPR on Interstates:

1-64, Williamsburg (Segments Il and lll)

- 43,000 vpd, 9% trucks

- Reconstruction of existing lanes

- Widening (additional lanes)

- Estimated $10 million cost
savings for Segment Il

- Segment Il used 180,000 tons of
stockpiled RAP

https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19078.pdf

https://i64widening.org/learn_more/pavement_recycling_methods.asp



https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19078.pdf
https://i64widening.org/learn_more/pavement_recycling_methods.asp

Uses of CCPR

* INDOT, SR 236

e Rural, state collector
e Distressed pavement
with subgrade failures

July 31, 2024



Uses of CCPR

 On top of

* Break and seat/ Crack and seat
* FDR
* Existing asphalt layer

e Overlaid with

e Surface treatment
* Thin overlay
e 2-4” asphalt layer

July 31, 2024




CCPR

Courtesy: J. Bowers, Ingevity
9.5 times more RAP usage (in this example)
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CCPR Next Steps?

* Work Group for path forward (from concept to construction)
* PennDOT, PTC, FHWA, PAPA
* National Expertise with CCPR (ECMS Business Partner & Consultant)

* CCPR Pilot Project identification

* Funding for Technical Assistance to the STIC CCPR Development Team
* STIC Innovation funding approved (not allocated) of $93,000 federal (20% state match)
e 2-year limit for the STIC Incentive funding
* Work Scope:
* Review of US Agencies & existing PennDOT CCPR design, specification & best practices
* Planning Technical Assistance
* Specifications Development
* Bid and Kick-off Support
* PennDOT Policy/Procedure Update

July 31, 2024
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Fuel Resistant Highly Modified Asphalt Binder:
Amish Buggy Routes

Steven L. Koser, P.E.
PA Asphalt Pavement Association
Associate Director

Photo from: https://www.amishviewinn.com/blog/5-
top-reasons-to-take-a-trip-to-amish-country-pa/
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\

Source: “Amish Population, 2023.” Young Center for Anabaptist and Pietist Studies,
Elizabethtown College. http://groups.etown.edu/amishstudies/statistics/population-2023/

PA has the largest population
of Amish in the U.S.

- Nearly 90,000 Amish across the
commonwealth






PAVEMENT DAMAGE

Source: Nazzal and Holcombe, 2017

Photos courtesy of Dale Good



PAVEMENT DAMAGE (CONT'D.)

Photos courtesy of
PennDOT Lancaster
County



EFFORTS TO MITIGATE

Repair methods in
Lancaster County, PA



Service life of repairs varies:
 Franklin Co.: 1.5 -2 years
 Lancaster Co.: 2.5 - 3 years
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3 methods of repailr:

1. Continuous paving repair

2. Spot patching repair

3. Chip seal in horsetracks
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3 methods of repailr:

2. Spot patching repair

3. Chip seal in horsetracks
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Two-pronged Approach:
1. Alternative horseshoes
2. Alternative mix desians




Source: Nazzal et al., 2020

www.globalgilson.com



Current Stud Design New Stud Design

Tungsten Carbide Coated Design Composite Shoe Design

Source: Nazzal et al., 2020



ELIMSPORT - “Blatant discrimination” is what an attorney for
Old Order Amish says about proposed ordinances in a rural
Lycoming County township that would require horses on public

roads to wear a device to collect feces and to have rubber

horseshoes.


https://www.pennlive.com/news/2019/07/amish-upset-by-pa-township-plan-to-require-buggy-registration-horse-poop-collectors-and-rubber-horseshoes.html
https://journals.sagepub.com/doi/10.1177/03611981231155910
https://www.pennlive.com/news/2019/07/amish-upset-by-pa-township-plan-to-require-buggy-registration-horse-poop-collectors-and-rubber-horseshoes.html

Fuel-Resistant Asphalt Binder Resists Asphalt Breakdown in
St. Augustine


https://theasphaltpro.com/articles/fuel-resistant-asphalt-binder-st-augustine/
https://theasphaltpro.com/articles/fuel-resistant-asphalt-binder-st-augustine/
http://asphaltmagazine.com/protecting-central-park-pavement-with-pma/
https://associatedasphalt.com/products/specialty-products/stellarflex-fr-fuel-resistant-asphalt/stellarflex-fr-projects-in-the-u-s-canada/

Fuel Resistant Highly Modified Asphalt - DelDOT
Experience (with StellarFlex FR)

* 1 mile stretch in Amish community

 Milled 4.5 in. and placed.:

— Intermediate course @ 2.5 In.
« Polymer modified, 19 mm Superpave mix

— Surface course @ 2 In.

* Mix design based on existing 9.5 mm polymer-modified Superpave
mix with the following exceptions:
— StellarFlex FR binder
— 50 gyrations

. . . Increases binder content
— Design air voids = 3%



DELDOT EXPERIENCE

After: 6/9/2023



NEXT STEPS

NEXT STEPS: PA HAS Many miles of pavement across PA that are in

need of repalr.

 Obtain specs from:
« DelDOT (Complete — 9.5 mm and 12.5 mm)
« Saint Augustine, FL (Complete)
« Central Park, NYC (TBD)
« Compare specs. to PennDOT specs
* Revise PennDOT specs
* Obtain performance tests from DelDOT & FDOT
« Evaluate performance and cost of material
— Benefit/cost
« |dentify pilot project
 Determine quantity of material needed (2,500 tons or less?)
« Develop decision tree




NEXT STEPS

Next Steps Cont'd.
« Seek out funding (AID [EDC-6 TOPS], AIDPT, STIC Incentive, Carbon Reduction Program [CRP])

» |dentify scope of pilot project test sections (full width):
« StellarFlex FR (PG 88-28 FR)
HIMA (PG 76E-28 HP)
Polymer with Fibers (PG 64E-22)
Polymer (PG 64E-22)
Unmodified (PG 64S-22)

« Maintenance repair sections:
— StellarFlex FR (width of roller)

 Deploy and monitor

 Update/include in PennDOT documents:
Bulletin 15 (Publication 35)
Maintenance Manual (Publication 23)
etc.




Steven L. Koser, P.E.

Associate Director

PA Asphalt Pavement Association
steve@pa-asphalt.org
717-525-1406 (M)

717-657-1881

And

Mary Robbins, Ph.D., P.E.

Director of Technical Services

PA Asphalt Pavement Association
mary@pa-asphalt.org

(717) 657-1881 ext. 2, or (419) 290-6360



mailto:steve@pa-asphalt.org
mailto:mary@pa-asphalt.org
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