Overview of ARRA Resources
(Tool Box)

Stephen A (Steve) Cross, PhD, PE
S Cross & Associates, LLC
Technical Director
Asphalt Recycling & Reclaiming Association
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ARRA Disciplines

Cold Planing (CP)

Hot In-place Recycling (HIR)
Cold Recycling (CR)

Cold In-place Recycling (CIR)

Cold Central Plant Recycling (CCPR)
Full Depth Reclamation (FDR)

Soil & Base Stabilization




Why In-Place Recycling

» Reuses 90-100% of existing materials, in—-place

» Costs 20-50% less than traditional
methods

» Produces up to 90% less greenhouse
gasses

» Reduces user delays
- 20 to 40% faster construction

» Proven Performance
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Cold Planing

» Surface or grade
preparation for
other
rehabilitation
techniques

» Temporary
driving surface

» Improving ride
quality

» Fine & Micro

Milling




Hot In-place

Rﬂ—ﬁy&leisngat to soften the

existing asphalt pavement

» Scarifies the heated, softened
pavement

» Add rejuvenating agent and
additives (if desired)

» Mix and place rejuvenated
mix

» Compact pavement in one
continuous process.

» Usually requires surface

I course




Types of Cold Recycling

» Cold Central Plant
Recycling (CCPR)

» Cold In-Place
Recycling (CIR)
- Also called partial

depth cold in-place
recycling




Cold Central Plant Recycling
Clean Rap = New Pavement:

From RAP

Stockpiled and kept clean
Crushed RAP to gradation

Mixed with bituminous recycling
agent in central plant

Transported to lay down area
Paved as a recycled mix
Compacted to specified density
Readied for surface treatment to Pavement




Cold In-place Recycling

|

Recycled AC

Recycle AC to:
.- Stable Base

-Within 17 of
less Supportive
Material

6 Stable Base

Native Soil /




Full Depth Reclamation

Stabilized Base

——— v
A

 Base

Improves existing
materials in-place
to provide greater
structural support
and reduction of

imported material

Native Sub-base




ASPHALT
RECYCLING

ARRA’s BARM

Cold Planing
Hot In-place
Recycling
. Cold Recycling
 CIR & CCPR

Full Depth
Reclamation

* Detailed
Project
Analysis

* Mix Design

« Construction

* Project
Specifications
and
Inspection



HIR Applicability (Table 6-1)

Table 6-1: HIR Applicabifity

Remixing Repaving
Surface Rawesling s b (= Wees
Defacts Pot Holes sy Wi Wi
Blaading Mo Possible, saa Possible, sea
note a note b
Sked Resistance Mo Possible, see Yas
nobe &
Deformations Shoulder Drop O Mo 1% MNo
Rutting - Wear Y Wi Yas
Rutting - Mix Instability Mo Possible, sae Possible, ses
note a & c note d
Rutting - Deap Structural | No MNo Mo
Cormugations Yos Yeas Yas
Shoving Mo Possible, see | Possible, see
note a & ¢ rote o
Load Fatigue - Bottam Up Ma Mo Mo
Associated - -
Fatigue - Top Down Possible, see | Possible, see Possible, see
Cracking note note a note a
Edge Possible, see | Possible, see Possible, see
note b & f note b & f noteb & F
S|IDDEQEI Possibla, sea | Possible, sas Pessible, s
note g nobe g note g
Mon-load Block e e e
Anmocinted Longitudinal e e Ve
Cracking
Transversa fes, see note d | Yes, see note d | Yes, see note d
Reflactive Yas, see note d | Yes, see note d | Yes, sea note d
Coambined Jairit Aeflaction Possible, see | Possible, sea Possibla, sea
Cracking note b rnate B note b
Discontinuity Possible, see | Possible, sae Possible, see
note D note o note O
Base/Subgrade | Swells, Bumps, Sags Unlikely, see | Unlikely, ses Unilikely, see
Deficiencies Drapressions note b note b note b
Roughness Ricdle Oieality e Yes Yas
Other Criteria All Levels of Traffic ‘fes, see note h | Yes, see note h | Yes, see note h
Ruiral e s Yas
Urtsan Yes, see note | | Yes, see note | | Yes, see note |
Stripping Possible, see | Possible, sas Possible, see
notec & d note c & d note c & d
Paor Drainaga Mo, saa nota | | Mo, see note | | Mo, see note |

ASPHALT
RECYCLING

A

Federal Hghwoy Adrminiairation

» Link to table:
www.roadresource.org

» Treatment Toolbox/Treatment
Resource Center/HIR/Pre-
Construction/Site Selection



http://www.roadresource.org/

CR Applicability (Table 10-1)

Table 10-1: CR Applicability

Surface Defects Raveling Yes
Pot Holes Yes
Bleeding Yes
Skid Resistance Wes
Deformations Shoulder Drop Of ()
Rutting - Wear Yes
Rutting - Mix |nstability Possible, see note a
Rutting - Deaep Structural Possible, seae note b
Corrugations Yes
Shoving Poszible, see note a
Load Associated Cracking Fatigue - Bottom Up Poszible, see note ¢
Fatigue - Top Down Possible, see note
Edge Possible, see note d
Slippage Possible, seae note a
Mon-load Associated Block Wes - .
Cracking Lorgitudinal Yas LI n k tO tab I e .
Transvarse Yes
Reflective Yes d
Combined Cracking Joint Reflective Possible, see note | WW. roa re S O u rce z O rg
Discontinuity Yes
Base/Subgrade Deficiencies | Swells, Bumps, Sags Possible, see note g T re at m e nt
Depressions
Roughness Ride Quality Yes T I b /T
Other Criteria All Levels of Traffic Yes, sea note h OO OX reatm e nt
Rural Yes
rban Ves 506 rote Resource Center/CIR or
Stripping Possible, see note a
Poor Drainage Mo, see note | CC PR/ Pre_

A — Construction/Site Selection


http://www.roadresource.org/

ARRA Best Practice Guidelines

» Series 100 Construction Best
PraCt | ce G u |d e I | nes Recommended Construction Guidelines

For

- Suggested Specification Language Cold In-place Recycling (CIR)
4 200 Ser|es PrOJect Sampllng & MIX Using Bituminoé,l:ulffcyclingAgents
Design Guidelines

» 300 Series QC Guidelines
- Recommended Quality Control {>ARRA

Revised 11/02/2017

C h e C k S a n d Re m e d I at I O n Act I O n S Responsible Renewal. Reliable Results
» Available for CP, CIR, CCPR, FDR
. - NOTICE i 2 e
> All Provide User Notes for More e S S o s o o o s o
AEENCIES uld understand that all geographical areas and pavement rehabilitation preserati [ ]
Information s o iy o i of hese ey ay i ey, Cotas ARSA o
answers to questions and for a list of ARRA member Contractors and Suppliers.

Asphalt Recycling & Reclaiming Association
800 Roosevelt Road, Building C-312
Glen Ellyn, IL 60137
(630) 942-6578
wawnwLARRA.OrE




Available ARRA Best Practice Guidelines

Cold Milling X
Planing Micro Milling X
Cold CIR X X X
Recycling CCPR X X X
Full Bituminous X X X
Depth_ Cementitious X X X
Reclamation
Lime X




www.roadresource.org
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ABOUT US TREATMENT TOOLBOX NETWORK OPTIMIZATION PAVEMENT PRESERVATION RECYCLING EMULSIONS RESOURCES

" Build A Better Nétwork"

With the Optimized Approach

. IMPROVE YOUR GET THE LOWEST MAXIMIZE
I'OVERALL NETWORK BIFE CYCLE COST YOUR ECO
" CONDITION PER ROAD BENEFH:




Recycling Tab

» Why Recycling & Reclaiming
> Lower Costs
- Engineering Benefits
- Environmental Benefits
> Time Savings
» Structural Comparison
Calculator
- About
- Calculator

» ARRA Publications
» About ARRA

RECYCLING

MAXIMIZE
YOUR ECO
BENEFH

EMULSIONS

RESOURCES




Approximately Equivalent Structural Number

Total Sq. Yards To Be Treated: = 1 |

Conventional Approach Optimized: Recycling First

Export

Goefficient Unit Cost Coefficient Unit Cost
Layer Type Depth (in) Layer Type Depth (in)

Hot Mix Asphalt m m m /SY/in Hot Mix Asphalt m m m [SY/in
Cold Planing m m m /SY/in Cold In-Place Rer m m m [SY/in

pistig A | (AL B DL /SV/in pistng A (LI B B /sv/in
Existing Granular | m m /SY/in Existing Granular | m m /SY/in

ADD ROW ADD ROW

Overall Structural Number: @ 2.72 Overall Structural Number: @ 2.94

1 SY x $15.95 /SY = $16 total 1SY x $12.68 /SY = $13 total
T~ -



Network Optimization

4@PPRA

ABOUT US TREATMENT TOOLBOX NETWORK OPTIMIZATION PAVEMENT PRESERVATION RECYCLING EMULSIONS RESOURCES

""" Build A Better Nétwork:

With the Optimized Approach

7~ o\ IMPROVEYOUR GET THE LOWEST MAXIMIZE
| “ OVLRALH JETWORK BIFE CYCLE COST YOUR ECO
¥/ (ONDITION PER ROAD BENEFHF

» Optimize Your Network
> Life Cycle Cost - Remaining Service Life
- Equivalent Annualized Cost - Cost Benefit Value




Resources

» Search for Articles
» Featured Stories

» Training Resources
» Ask an Expert

» Contact Us

» Awareness Tools

» Webinar Series

> 1 hour webinars on all of the
calculators

RECYCLING

EMULSIONS RESOURCES

“.— - g %y
work:

O

MAXIMIZE
YOUR ECO

BENEF~_




Treatment Toolbox

» Which Treatment is Best
for my Road?

- Explore by Pavement
Criteria

- Explore by Pavement
Photos

» Treatment Resource
Center

» Find a
Contractor/Supplier

4@®PPRA

ABOUT US

TREATMENT TOOLBOX




Treatment Toolbox: Whi patment is right

for my road? Pc

'
s
b5

B (PCI 70-84) OXIDATION AND RAVELING - LOW (= 25% TO < 50% AGG L URBAN: MAJOR COLLEC] DENSE GRADE HMA g - e 7_ 3

FOG SEAL
RESUVENATING FOGSER
SLURRY SEAL

SCRUB SEAL

TACK COAT

PRIME COAR

COLD PLANING & MICRO MILLING

HOT IN-PLACE RECYCLING
ACE RECYCLING

JEPTH RECLAMATION



Photo Sel

gt |-

PAVEMENT CONDITION @

PRIMARY DISTRESS:
FATIGUE CRACKING - HIGH

POSSIBLE SOLUTIONS:

er treatments that address this

gavement's prima

o




Treatment Toolbox

» Which Treatment is Best
for my Road?

- Explore by Pavement
Criteria

- Explore by Pavement
Photos

» Treatment Resource
Center

» Find a
Contractor/Supplier

4@PPRA

ABOUT US TREATMENT TOOLBOX

-
/
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The PPRA Treatment Resource Center is an index of common treatments under various progressive pavement
management disciplines. For specific questions contact a in your region. . A

> . .
- e .. »

SURFACE TREATMENTS PRE-TREATMENTS RECYCLING & RECLAMATION BASE TREATMENTS

g - S
Tack Coat Cold Planing & Micro Milling Base Stabilization As P HALI
ok lcefeycing ) solsabizion o RECYCLING

Madification

Cold In-Place Recycling

A
Cold Central Plant Recycling . 'v

————— 7 / / Fedecal Highway Administration

Full Depth Reclamation




Web Pages for Each Treatment on:

» OVERVIEW » CONSTRUCTION
> About > Preparation
> Process & Variations - Weather Requirements
- Expectations > Equipment
> Cost > Calibration
- History - Traffic Control
- Best Practices - Application
» PRE-CONSTRUCTION » QUALITY ASSURANCE
- Site Selection > Inspection
- Material Selection > Testing Protocol
> Mix Design > Troubleshooting
- Specification Review > Acceptance

RESEARCH & PERFORMANCE
SUCCESS STORIES PHOTO GALLERY



Transportation Curriculum
Coordination Council (TC3)

'Web Based Inspector
Training Courses on:
°HIR - No. 2590

°CIR - No. 2509
°FDR - No. 2539

yFree at Checkout (for now)

»Consist of Modules Covering
°Introduction
°Pre-Production Activities
°Full Production
-Post Construction Activities

ltem/TrainingDetails?ID=2509

Inspection Training for
Cold In-Place Recycling

Introduction

Training support files are available as attachments from the
paperclip icon in the bottom right-hand part of the screen.

https://store.transportation.org/

26



www.ARRA.org

AboutUs Owners Consultants Contractors Suppliers Researchers Semi-Annual Meeting

F RESOURCES & @ARRA T
-]- H _|E|| “-. '-” r"-.l {j About Us Owlr‘\;r:n ; é(;n:;ll:u:: ‘C:v:u;czor;.»l ‘ Suppliers Rese|
¥  Checkout these RESOUREES
industry resources H H H
Guidelines SEining
Courses ‘ P

LEARN MORE . B .

\ Ndes ansl



Additional Presentations on In-Place Recycling

Tuesday in JW 2 from 3:30 - 5:15 pm

Ben Bowers on NCHRP 14-43 Guide Spec for CIR & CCPR

Brian Diefenderfer on NCHRP 9-62 Rapid Test and
Specification for Construction of Bituminous Cold Recycled
Pavements

Dave Jones on Optimizing Design Decisions and
Construction Procedures for Full Depth Reclamation

Megan Yount on Characterizing Cold Recycled Pavements
from Field-Sampled Cores




For More Information join us at:

¢AARRA

2023 PAVEMENT
RECYCLING SUMMIT

INDIANAPOLIS, IN | OCTOBER 2-5

Stephen A (Steve) Cross, PhD, PE

S Cross & Associates, LLC

Technical Director

Asphalt Recycling & Reclaiming Association
steve.cross@okstate.edu

AN
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