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PENNDOT RESEARCH AND INNOVATIONS

STIC Innovation on Fuel Resistant (FR) Highly Modified Asphalt Binder for Amish Buggy Routes

STIC Innovation on Cold Central Plant Recycling (CCPR)

Recycled Plastics in Asphalt Research Project and Laid Pilot Projects

SMA with Highly Modified Asphalt (HiMA) Efforts and Research

Binder Rich Intermediate Course (BRIC), Stress Absorbing Membrane Interlayer (SAMI) Potential Research. 

Existing Products Utilized in Projects from Previous Research 



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

Nearly 90,000 Amish across the 
commonwealth

FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER
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FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER



FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER

Image: Jim Halverson

Initially developed for 
airports

Proven technology for 
repairs in other DOTs for 
Amish Horse and Buggy 
Routes

Pennsylvania State 
Transportation Innovation 
Council (STIC) Initiative



FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER

Left: Both are new, one has a hard overlay welded on the 

toe and caulk for less wear on paved roads.

       Right: Damage from horse and buggy traffic.
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Requiring Alternate Horseshoes not 
perceived well in all Amish communities

Mill and Pave Repair

Spot Patching Repair

Chip Seal in Horse Tracks

Service Life of Repairs 
Varies

Franklin Co.: 1.5 – 2 years

Lancaster Co.: 2.5 – 3 years

FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER

Image: PennDOT Lancaster County



FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER



Non-proprietary specification developed 
internally and with assistance of industry.

Currently coordinating with Districts for a 
pilot project in Pennsylvania.

Ideally compare side by side with other 
material(s) to provide future insight to cost 
versus benefit claims.

Specification will be again critiqued during 
and after construction, then revised as 
necessary.

FUEL RESISTANT HIGH POLYMER MODIFIED ASPHALT BINDER
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Cold Central Plant 
Recycling (CCPR) is the 
process in which the 
asphalt recycling takes 
place at a central location 
using a mobile cold mix 
plant (stationary, not part 
of a train).

PennDOT currently allows 
this process for base 
courses between 3 and 5 
inches.

COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS

Image: roadresource.org



COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS

Cold Recycling can be considered an 
option when roadway distresses 
extend beyond surface treatments, 
but it still requires a stable base to be 
effective.



Publication 408 contains 
standard specifications for 
both practices. 

The CCPR specification 
refers back to the CIP 
specification.

COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS



Publication 242 contains 
current project selection 
criteria for the usage of Cold-
In-Place and Cold Central 
Plant Recycled Base Courses.

This STIC initiative is an effort 
to extend the usability of this 
technology beyond 15,000 
ADT and expand it’s potential.

RAP is in abundance in urban 
areas, where traffic volumes 
are the highest.

COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS



Virginia DOT I-64 utilized 
full depth reclamation 
(FDR) and cold central 
plant recycling (CCPR) to 
complete the 
reconstruction of the 
existing pavement as well 
as the roadway widening 
work.  

Claiming over $10 million 

in savings.

COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS
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COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS

Aggregate Gradation

Addition of Aggregate

Stabilizing Agents (emulsified or 
foamed)

Temperature Restrictions

Performance Criteria

Effective Design Structural Coefficient

Image: clipart.com



COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS

Uses excess RAP being stockpiled in 
urban areas.

Cost-effective solution to structural 
distresses.

No heat at the plant results in a 
lower carbon footprint.

Image: hrcurator.com



Specification developed and currently in 
industry review.

Seeking a pilot project, with selection 
criteria sent to Districts.

Ideally large project quantity to increase 
cost effectiveness of mobilization. 

Specification will be again critiqued during 
and after construction, then revised as 
necessary.

COLD CENTRAL PLANT RECYCLING (CCPR) ON HIGH VOLUME ROADS
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PennDOT Strategic 
Recycling Program (SRP) 
Research and Ridley 
Creek Pilot Project.

Penn State University 
Research and Testing

Additional Pilot Projects

RECYCLED PLASTICS IN ASPHALT

Image: asphaltpavement.org



Ridley Creek State Park 
Roadway Reconstruction

Full depth reclamation

No. 2A Stone

Base Course

1 mile Wearing Course (30% RAP)

½ mile Wearing Course (Recycled 
Plastic & 30% RAP)

New Shoulders

Drainage Repairs

Culverts & Pipe Crossings

Ditches

Channel Stabilization

RECYCLED PLASTICS IN ASPHALT
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PILOT PROJECTS OVER APPROX. PAST 5 YEARS

• Sandy Flash Drive South, Ridley Creek State Park, District 6, 
Delaware County, PA (almost 16 miles north of Philadelphia)

• SR 2037, District 6, Delaware County, PA

• SR 3017, District 8, Lancaster County, PA

• SR 0051, District 11, Allegheny County, PA

RECYCLED PLASTICS IN ASPHALT



• Collect Video Log Van Data from 
Pilot Projects

• Penn State University Research 
Project anticipated Publishing in 
2026

RECYCLED PLASTICS IN ASPHALT



SMA WITH HIGHLY MODIFIED ASPHALT (HiMA)

Image: fhwa.dot.gov/innovation/grants/



SMA WITH HIGHLY MODIFIED ASPHALT (HiMA)

Increase Cracking Resistance

Reduce Rutting Potential

Increase Resilient Modulus

Utilize in SMA Mixture



FHWA SPONSORED RESEARCH PROJECTS

• ECMS #88579 – Interstate 80, Section B42, Clearfield County, Engineering District 2-0

• ECMS #23478 – SR 219, Section 047, Somerset County, Engineering District 9-0 

• ECMS #74454 – Interstate 376, Section A79, Allegheny County, Engineering District 11-0 

• ECMS #72807 – Interstate 78, Section 22M, Berks County, Engineering District 5-0 

ADDITIONAL PILOT PROJECTS

• ECMS #112298 – Interstate 476, Section IMP, Delaware County, Engineering District 6-0

• ECMS #112299 – Interstate 76 Section IMP, Philadelphia County, Engineering District 6-0

SMA WITH HIGHLY MODIFIED ASPHALT (HiMA)



Preliminary PG 76E-28 Storage and Handling 
Recommendations:

• To minimize further viscosity drift on 
storage, the binder should be stored at 
315-325F max or less with continuous 
agitation recommended.

• Material must be used within 72 hours of 
shipping date to avoid gelling in the tank 
due to high polymer content.

• A mixing and compaction temperature of 
+5-10F from what is recommended for a 
PG 64E-22/PG 76-22 binder should be 
sufficient.

SMA WITH HIGHLY MODIFIED ASPHALT (HiMA)

Image: admasphaltplants.com



SMA WITH HIGHLY MODIFIED ASPHALT (HiMA)

Image: rootedinrights.org

MAIN CONCERN 
WITH INITIAL HIMA 

RESEARCH WAS 
COST/BENEFIT RATIO.

DOCUMENT AND 
SHARE BEST 

CONSTRUCTION 
PRACTICES.

MONITOR PROJECT 
CONSTRUCTION 

COMPLETION AND 
SUBSEQUENT 

PERFORMANCE.

EXAMINE POTENTIAL 
FOR APPLICATIONS IN 
OTHER MIX DESIGNS. 



INTERLAYERS

• Binder Rich Intermediate Course 
(BRIC)

• Stress Absorbing Membrane 
Interlayer (SAMI) 

• Reflective Crack Relief Interlayer 
(RCRI)

• Similar but slightly different.

• Concept in use in other states, 
such as our neighbor, New 
Jersey.

EXISTING PRODUCTS UTILIZED IN 
PROJECTS FROM PREVIOUS 
RESEARCH

• Match new staff with “old” 
research.

• Crumb Rubber.

• Thin layers when the application 
is right.

• Fiber reinforced asphalt.

• And others…

POTENTIAL FUTURE FOCUS TOPICS



FOLLOW PENNDOT

www.pa.gov/penndot www.pa.gov/dmv

PennsylvaniaDepartmentofTransportation

PennDOTNews PennsylvaniaDOT

PennDOTSec

PennDOTSec

/company/PennDOT

PennsylvaniaDOT
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