Best Practices for
In-Place Recycling

Stephen A (Steve) Cross, PhD,
PE

Technical Director

Asphalt Recycling &
Reclaiming Association



Asphalt Recycling & Reclaiming Association
www.ARRA.0rg

Industry Segments
Cold Planing
Hot In-place Recycling

Cold Recycling
Cold In-place Recycling
Cold Central Plant Recycling

Full Depth Reclamation



http://www.arra.org/

Recycling & Reclaiming Strategies

M&R Strategy Method CP HIR CR FDR
Construction New
Reconstruction X X
Rehabilitation Major X X* X
Structural Overlay X X* X* X*
Minor B X X X
Maintenance Preventative — PP X X X
Routine o X
Corrective X X X
Catastrophic X

*With HMA Overlay
PP = Pavement Preservation



Pavement Management
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Cold Planing

A Surface or grade
preparation for other
rehabilitation technigues

A Temporary driving surface
A Improving ride quality
A Micro Milling

I Permanent driving surface
I Improving ride




Hot In-place Recycling

HIR uses heat to soften
the existing asphalt
cement, mills or scarifies
the pavement, adds
rejuvenating agent and
additives (if desired),
relays and compacts the
pavement in one

continuous Process.




Surface Recycling

Heating, reworking and rejuvenating top 1-2 inches of
existing asphalt pavement in preparation of wearing
surface.




Surface Remixing

Heating, reworking, and rejuvenating the top 1 to 2 inches
of an existing asphalt pavement, adding new aggregate
and/or admix and mixing the newly recycled mix material in
a pugmill or mixing drum prior to laying, either as a binder
or surface course.




Surface Repaving

Heating, reworking and rejuvenating the top 1-2 inches of
an existing asphalt pavement and simultaneously applying
an overlay resulting in a single, thermally bonded layer
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Types of Cold Recycling

A Cold Central
Plant Recycling
(CCPR)

A Cold In-Place
Recycling (CIR)




Cold Central Plant Recycling

A viable alternative when stockpiles of high
guality RAP are available or when it is not

possible to in-place recycle the pavement. May
be used |mmed|ately or stockplled




Cold In-Place Recycling

Recycle AC to:
AStable Base

AVi t hin 10 o
Supportive Material® +




Types CIR Trains
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CR 1 Placement & Compaction

Traditional
Asphalt Pavers

Heavy (22-25 ton)
pneumatic roller(s)
and 10-12 ton
A e Vvibratory steel

F | wheel roller(s)
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Full Depth Reclamation

Improves existing 2 ’ yBase
materials iaplace to [
provide greater
structural support and
reduction of imported
material.

,f &tive Subbase




4 Types of FDR

Pulverization

Mechanical Stabilization

A Addition of RAP or Aggregate
Bituminous Stabilization

A Foamed or Emulsified Asphalt
- Chemical Stabilization
A Cement

A Lime
A Type C Fly Ash
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Recent Performance Studies

A NCHRP 9-51 Material Properties of Cold In-
Place Recycled and Full-Depth Reclamation
Asphalt Concrete for Pavement Design 1
Nearing Completion.

A Virginia DOT 1-81 In-Place Pavement Recycling
Project, FHWA/VCTIR 15-R1

A VDOT Test Sections at NCAT Test Track,
Sections N3,N4, S12



Keys to a Successful/Quality In-place
Recycling Project?
A Proper Site Selection i Right Method, Right Road,
Right Time
A Good Communication and Educatlon
A Good Specifications R




Specification Issues ARRA Faces

I Most Specifications In Use Were Generated By:
I Contractors, Material Suppliers and Equipment Manufacturers

I Geared to Their Own Specific Equipment, Materials or
Techniques

I Unlimited Number of Environmental Conditions,
Existing Materials and Traffic Levels Throughout North
America

I There are Few Tests or Performance Parameters on
ARRA Techniques

I Engineers Like Measures and Metrics. Notn J u s t
Me O

T



Specification Issues ARRA Faces

A Few issues with the hot processes such as hot in-place
recycling

A Maijority of issues are with the cold processes

A All must address issue of working with in-place materials

A Cold processes are time dependent (emulsions, foamed
asphalt, cementitious materials) affects compacting field
samples and coring

A Cold processes use water making field density
measurements difficult



Compaction Monitoring

A HIR uses conventional HMA procedures

A With CIR and CCPR, ARRA recommends using a target
density based on a rolling pattern and specifying heavy
compaction equipment. (Intelligent Compaction)

A It can take weeks to months to recover an intact core

A FDR tends to use a field compacted Proctor to measure
percent compaction along with a field moisture content.



Verification of Field Mix Properties

A Same as HMA for HIR

A For CR & FDR, sample age and temperature can have
pronounced affect on measured mix properties

A Sealing uncompacted samples in containers does not
appreciably help

A Must specify maximum compaction delay and sample
temperature

A Usually requires compaction on-site



Results QA Testing on CIR

Test No Delay Delay
Lab Molded Voids 13.3% 20.6%
Dry Tensile 74.5 psi 72.1 psi
Strength

Wet Tensile 55.9 psi 64.9 psi
Strength

TSR 0.75 0.90
E*20C, 1 Hz 456,000 psi 355,000 psi




NCHRP Project 9-62: Quality Assurance and
Specifications for In-Place Recycled Pavements
Constructed Using Asphalt Based Recycling Agents -

Anticipated

A Main objective of this research is to develop a rapid

fleld-based test(s) for recycled asphalt pavement
materi als to guide contract

the transportation agency a basis for acceptance and
time to trafficking/surfacing.

A Also develop guide specifications.



ARRA Best Practice Guidelines

A Series 100 Construction Best Practice Guidelines
A Suggested Specification Language

A Series 200 Project Sampling & Mix Design
Guidelines
A Series 300 QC Guidelines

A Recommended Quality Control Checks and Remediation
Actions

A Series 400 Project Selection Guidelines
A New FHWA Tech Brief

A All Provide User Notes for More Information



Status of ARRA Guidelines
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AASHTO CR Emulsion Mix Designs
Working Through Approval Process

Standard Specification  for

Materials for  Cold Recycled

Mixture s with Emulsified Asphalt

AASHTO Designation: MP xxx-17*
Technical Section: 2a

X1.1.1.

ReleaseGroup3 (Monthyyyy)

Standard Practice for

Emulsified Asphalt Content
Cold Recycled Mixture Design

AASHTO Designation: PP xxx-17"
Technical Section: 2a

X1.1.1. ReleaseGroup3 (Monthyyyy)



4229 \www.ARRA.Org
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THE ARRA SEMINAR
KIT

INDUSTRY ARTICLES —
ONLINE

INDUSTRY MAGAZINE R — A o

ARTICLES

INDUSTRY SEGMENTS

INDUSTRY TRAINING
COURSES

Asphalt Recycling & Reclaiming Association’ has been to promote the
recycling of existing roadway materials throug EINKS ethodologies, to preserve
limited natural resources and reduce cosis. ith politics, social issues,
anti-terrorism policies and procedures, or the NSV S RS gi=2is Ertain — America needs its
highways. Everyone acknowledges that soo to be maintained, preserved,
and rehabilitated, and that the methods reprojiiietilissdnia least expensive, longest

lasting alternatives for stretching available do
GUIDELINES

PRESS RELEASES

SAVE THE DATE N ESSEX 2015-2016 PRESIDENT
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