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Å Design, construction, and documentation of two (2) 
high-RAP asphalt pavement installations placed by 
three different contractors in 2020

Å Each project had control sections ƻŦ ǘƘŜ άƴƻǊƳŀƭ ƳƛȄέ

Å Locations

Å Bracey, VA -  Aug. 26, 2020. Rural secondary highway

Å Lexington, KY -  Sept. 15, 2020. Heavy industrial route

Å Amazon, GP, UPS, Fed Ex, etc. near airport
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Scope of Work
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Å IƛƎƘ w!tΥ άIƛƎƘŜǊ ǘƘŀƴ ƴƻǊƳŀƭέ ŀǘ ор҈ Ҍ

Å Aramid fiber

Å Fiber dosage:

Å 1x dose = 2.1 oz aramid fiber/mix ton (65.6 g/metric tonne)

Å 2x dose = 4.2 oz aramid fiber/mix ton (131.2 g/metric tonne)
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Terms
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Å Aramid is a high-performance man-made 
(polymer) fibre suitable for challenging 
applications:

Å Uses:

Å Ballistic Protection

Å Heat & Cut Protection

Å Automotive Industry (Brakes, Tires & Hoses)

Å Ropes & Cables 

Å Optical Fibre Cables

Å Conveyor Belts

What Is Aramid Fiber?

In Asphalt 

Å19 mm & 38 mm long fibre

Å65.6 g/tonne of mix

ÅAdded at RAP collar to mix

Å10 to 20 M fibres/ton of asphalt mix

ÅNo change to design

ÅNo extra liquid binder 
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= 400,000 psi

    (5 x steel)

HMA = 400 F

High Strength at Low Strain

Aramid

PET & Cellulose
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ASTM Specification D8395
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Hair -like 

fibrils

òRootsó into 

Binder

Bonds to 

granules
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Challengeof Sustainability
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2025 ASCE Infrastructure Report Card

Å 2017 by ASCE

Source: https://www.infrastructurereportcard.org/  

https://www.infrastructurereportcard.org/
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Sustainability

ÅHaga clic para modificar los estilos de texto del patrón
ÅSegundo nivel
ÅTercer nivel

ÅCuarto nivel

ÅQuinto nivel

ÅPush to evaluate 
sustainable options
ÅHappening at a time we 
are trying to fix our 
mixes
ÅUSA mixes have been 

generally low in asphalt 
binder
ÅMay need softer grades 

in some of USA
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Å Easy to construct

Å {ŀƳŜ ƻǊ ōŜǘǘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ ŀǎ άƭƻǿ w!tέ ǇǊƻƧŜŎǘǎ

Å Improved Life Cycle Assessment

Å Cradle to Gate- Lower net CO2 (use of RAP) 

Å Cradle to Grave: Ideally last longer than low RAP 
extending construction cycle

Å May or may not have a net cost increase

What Does Success Look Like?
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Project Construction and Performance
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Å Yes, we need to use RAP responsibly and increase use

Å www.asphaltmagazine.com/fix -your-mix/  

Å Yes, there is bio oil (soy bean base)

Å Yes, aramid fibers extend service life

Å Performance-based design for longer life

Å Project goals:

Å Virginia DOT ð Evaluate high RAP sections using bio 
oil and aramid fiber

Å City of Lexington ð wants a greener, sustainable 
solution BUT not at a cost of pavement performance
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²Ƙȅ !ǊŜ ¢ƘŜǎŜ нлнл IƛƎƘ w!t tǊƻƧŜŎǘǎ ά{ǳǎǘŀƛƴŀōƭŜέΚ

http://www.asphaltmagazine.com/fix-your-mix/
http://www.asphaltmagazine.com/fix-your-mix/
http://www.asphaltmagazine.com/fix-your-mix/
http://www.asphaltmagazine.com/fix-your-mix/
http://www.asphaltmagazine.com/fix-your-mix/
http://www.asphaltmagazine.com/fix-your-mix/
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Project location
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Å Design high RAP with Balanced Mix Design (BMD) 
performance-based testing

Å Evaluate high RAP sections using:

Å bio oils

Å aramid fiber
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Project Goals
Highway 903 - VA DOT in Bracey, Virgina
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Notes:

Å Performance samples made at 
7.0% voids

Å Compaction temperature 290°F

Å Focuses on consistent time in oven 
while reheat compaction 
temperature may vary 20 °F

Å Total reheat time from start to 
finish was around 4 to 5 hours

Å Design air voids were allowed a 
range to meet BMD 
requirements

Å Normal field density were 
targeted
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Volumetric Data
All Projects ς As Constructed

Mixture Data 

Mix ID
Bracey VA

(rural secondary)

Lexington KY
(industrial 

route)
RAP, % of mix 35 45

Bio oil, % of binder 3.4 + WMA 4.2

Aramid Fiber, oz/mix ton 2.1 4.2
PG 58-28 64-22

AC, % of mix 6.2 5.25
Approx. Binder 

Replacement from RAP
1.9 (32%) 2.5 (48%)

Gmm 2.480 2.510

Gmb @ Ndes 2.434 2.491

Density @ Ndes 98.1 99.2

Voids @ Ndes 1.9 0.8

VMA 15.0 11.3

VFA 87.3 ~93
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Highway 903 - Bracey, VA

Design As-Produced
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Highway 903 - Bracey, VA

Data from lab (Re-heated samples)

19

Test Control 35% RAP

Hamburg Wheel 

Tracker, passes to 

12.5mm

NA 12,202

IDEAL-CT, 25°C 91.8 117.3

Cantabro, % mass loss 5.67 3.75
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Highway 903 - Bracey, VA with 35% RAP ς 
2020 Construction
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Used contractor-controlled mix 
modification. Combo of bio oil & 

aramid fiber 
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CONTROL: Highway 903 Bracey, VA with 35% RAP ς 
2025 (After 5 Years)
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Some cracking

Some cracking
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Fiber + Bio Oil: Highway 903 Bracey, VA with 35% RAP 
ς After 5 years
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Nearly perfect Nearly perfect


