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Englneerlng Challenges and S e
Solutions in High RAP Mixtures: A
case-based approach i
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Scope of Work

A Design, construction, and documentationta (2)
high-RAPasphalt pavement installations placed by
three different contractors in 2020

Each project hadontrol sections2 ¥ G KS ay2NXI £ YAESE
Locations
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A Aramid fiber

A Fiber dosage:
A 1x dose = 2.1 oz aramid fiber/mix ton (65.6 g/metric tonne)
A 2x dose = 4.2 oz aramid fiber/mix ton (131.2 g/metric tonne)
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What Is Aramid Fiber?

A Aramid is a higiperformance marmade
(polymer) fibre suitable for challenging
applications:

A Uses:

Ballistic Protection
Heat & Cut Protection
Automotive Industry (Brakes, Tires & Hoses)

Ropes & Cables
Optical Fibre Cables
Conveyor Belts
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Density igfcm’)| 1.44-1.45

Tensile strength  (GPa)  24-36

Tenacity (Nftex) 1.65-25
Modulus (GPa) a0-120
Elongation
at break %) 2244
Moisture (with) 325
Glass transition tq
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Decomposition B -
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ASTM Specification D8395

by CELEBRATING 125 YEARS Al

Products & Services GetlInvolved About News

Home / Products & Services / Standards & Publications / Standards Products

@ Do you already have an ASTM Compass® Subscription? Access your content now.

‘ Go to ASTM Compass®

I LestUpdated: May 12,2023 &2 Track Document

ASTM D8395-23 ®

Standard Specification for Aramid Fiber for Asphalt
Mixtures

Scope

1.1 This standard specification covers a standardized method whereby an aromatic polyamide fiber can
be evaluated prior to modification where the finished product (formulation of aramid fiber plus some
form of treatment) is to be used in asphalt mixtures. The aromatic, polyamide fiber (shortened to

“aramid” in non-treated form) can be specified by physical and mechanical properties whereby the

@® @AMAACMX

Asaciacion Mexicana

del Asfalto, A.C,



Ll 2 R

Y
. .

Bonds to
granules

@AMAACMX

Asaciacion Mexicana
del Asfalto, A.C.




Challengeof Sustainabillity
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https://www.infrastructurereportcard.org/

Sustainabillity

APush to evaluate
sustainable options

AHappening at a time we
are trying to fix our
mixes

AUSA mixes have been

generally low in asphalt
binder

AMay need softer grades
In some of USA

@AMAACMX |




What Does Success Look Like?

A Easy to construct
A {lYS 2NJ oSG0SNI LISNF 2N
A Improved Life Cycle Assessment

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

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

A May or may not have a net cost increase
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Yes, we need to udRAP responsiblgnd increase use

Yes, there i®io olil (soy bean base)
Yesaramid fibersextend service life
Performancebased desigrior longer life

Project goals:

A Virginia DOT dEvaluate high RAP sections using bio
oil and aramid fiber

A City of Lexington &wants a greener, sustainable
solution BUT not at a cost of pavement performance
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http://www.asphaltmagazine.com/fix-your-mix/
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Virginia Department of Transportation

Project Goals
Highway 903 VA DOT in Bracey, Virgina

A Design high RAP with Balanced Mix Design (BMD) s
performancebased testing
A Evaluate high RAP sections using:

A bio oils
A aramid fiber
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Volumetric Data

All Projectsc As Constructed
Mixture Data Notes:

Lexington KY

Mix 1D Bracey VA (industrial
(rural secondary)
route)
RAP, % of n 35 45
Bio oil, % of binde 3.4 + WMA 4.2
Aramid Fiber, oz/mix ta 2.1 4.2
PC 58-28 64-22
AC, % of m 6.2 5.25
Approx. Binde
Replacerrﬁ)epnt from R/ 1.9 (32%) 2.5 (48%)
G, 2.480 2.510
G, @ N, 2.434 2.491
Density @ [y.. 98.1 99.2
Voids @ N, 1.9 0.8
VMA 15.0 11.3
) VF/ 87.3 ~93
@ @AMAACMX

A
A

Performance samples made at
7.0% voids

Compaction temperature 296

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

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

Design air voids were allowed a
range to meet BMD
requirements

Normal field density were
targeted
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Highway 903 Bracey, VA

Design As-Produced
REARM HR Rutting & Cracking Potential vs Total Colony Paving Plant Mix Control Samples Average
AC Content CTrgex
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Highway 903 Bracey, VA

Data from labReheated samples)

35% RAP

Hamburg Wheel NA 12,202
Tracker, passes to

12.5mm

IDEALCT, 25°C 91.8 117.3
Cantabro, % mass loss 5.67 3.75
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Fiber + Bio Oll: Highway 903 Bracey, VA with 35% RAP
C After 5 years

Nearly perfect
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