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• PA has the largest population 

of Amish in the U.S.

- Nearly 90,000 Amish across the 

commonwealth
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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/



AMISH BUGGY TRAFFIC 



AMISH BUGGY PAVEMENT DAMAGE

Photos courtesy of Dale Good

Source: Nazzal and Holcombe, 2017



AMISH BUGGY PAVEMENT DAMAGE

Photos courtesy of 
PennDOT Lancaster 
County 
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Repair methods in 

Lancaster County, PA
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Service life of repairs varies:

• Franklin Co.: 1.5 – 2 years

• Lancaster Co.: 2.5 – 3 years
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3 methods of repair:

1. Continuous paving repair

2. Spot patching repair

3. Chip seal in horsetracks



EFFORTS TO MITIGATE

10

3 methods of repair:

1. Continuous paving repair

2. Spot patching repair

3. Chip seal in horsetracks



EFFORTS TO MITIGATE

Two-pronged Approach:

1. Alternative horseshoes

2. Alternative mix designs
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Source: Nazzal et al., 2020

www.globalgilson.com



EFFORTS TO MITIGATE

Current Stud Design

Tungsten Carbide Coated Design

Source: Nazzal et al., 2020

New Stud Design

Composite Shoe Design
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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


EFFORTS TO MITIGATE

15

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/
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Fuel Resistant Highly Modified Asphalt - DelDOT 

Experience

• 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 

– Design air voids = 3%
Increases binder content



FUEL RESISTANT HIGHLY MODIFIED ASPHALT 

BINDER - DELDOT EXPERIENCE
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Before: 8/20/2019 After: 6/9/2023 
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FUEL RESISTANT HIGHLY MODIFIED ASPHALT 

BINDER FOR AMISH BUGGY ROUTES: NEXT STEPS

Many miles of pavement 

across PA that are in need 

of repair. 

• Evaluate performance 

and cost of material

– Benefit/cost

• Develop decision tree
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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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