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The second edition
of the Basic Asphalt
Recycling Manual
(BARM Il) was sent
to the printer this
month




Basic Asphalt Recycling Manual

1st Edition
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Published in 2001. Recognized around
the world as “the book” on in-place
recycling.

Served industry well over past 13 years

Numerous innovations and
Improvements in:
 Equipment

e Materials

e Methods

Time for a complete rewrite of the
original document



ASPH
RECYCLING

FHWA —HIF-14-001

BARM 11

True to the original
concept of 15t edition

Completely rewritten
Same basic format
Chapters reorganized

All photos (117)
updated (in color)
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BARM li

e Part 1: 3 Chapters
M‘l’ RECYCLING AND RECLAIMING ¢ I nt rOd u Ct i o n

STRATEGIES IN PAVEMENT MANAGEMENT .
D e e Asphalt Recycling and
T R Reclaiming Strategies in

== A Pavement Management
* Project Evaluation
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pmme—ee— | ¢ Part 6 — Appendix
==  Glossary Terms
e List Acronyms
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BARM II » Part 2: Cold Planing

CHAPTER 4

PART Z: COLD PLANING (CP)

CHAPTE

- » 2 Chapters
COLD PI.ANING CONSTRUCTION i .
e e * Cold Planing Construction
 Cold Planing Specifications

CP can be usad for a wide vanaty of appications incuding:
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i a= uze of ond result spocfcations tha call

for par L ncr a
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* Az a szufsco proparation or grado proparation for othor mantonanco/refabiitation
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of the following d

of » | Pped or agad asphak
* Poor ndo quality causad by awcils. bumps. sags and dopresmions
e curd rovaal haagl

Tha product of a CP oparation in asphall layars = a pulerzaed mataral 4 to as recks
asphalt pavomarn (RAP). RAP can be usad in a numbar of 17 inciuding hot i
‘cold racycling or as a granular aggragata.

Chagpter 4 - Cold Planing Comtnscton 89




BARM 11

» Parts 3-5

 Hot In-place Recycling
e Cold Recycling

e Full Depth Reclamation

e Four Chapters for Each
Part (Discipline)
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BARM li

For Each Part - Chapters on:

“ * Detailed Project Analysis
 Mix Design

e Construction

* Project Specifications and
Inspection
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Part 3: Hot In-place Recycling - Chapters 6-9

CHAPTER 6
PART 3: HOT IN-PLACE RECYCLING (HIR)
CHAPTER 6:
HOT IN-PLACE RECYCLING DETAILED
PROJECT ANALYSIS
Hmhphcafhcpigﬂﬂsmmm : " whech
3. bying. rizing, placing and compacting the exi
wm,ﬂ ing od, roy L #on or ¥ a soft b and
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recyciad pavement. Thare are threo sub-dmscs of HIR; S B Ramiung and
th-rg.l"he:o-:;n-ny 4_, within the b deci cllHIRh-cﬂonhn-anguu:l
thres HIR sub-deciplines:
Surface Recyciing = the HIR or
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m;ﬂnﬁﬂ Oversil can bo i in tha
HIR R L The thick of tha asphal overiry can ba koss than a conventonal then
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Craxpter & - Hot In-place fecycing Dessied Propct fobes 79
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Table 6-1: HIR Applicability

— T HIR Applicability

Surface Ravealing Yas Yas Yas
Defacts Pot Holes Yas Yes Yes
Bleading Mo Possible, ses Possible, ses
note a note b
Skid Resistance Mo Fossible. see | Yes
note a
Deformations Shoulder Drop Off Mo Mo Mo
Rutting - Wear Yeas Yes Yas
Rutting - Mix Instability MNo Possible, ses Possible, see
notea & c note d . L4
o T e B * Table 6- escripes wnic
Commugations Yes Yes Yas
Shoving Mo Possible, see | Possible, see
notea & c note d ° ° .
Load Fatigus - Bottom Up MNo No Mo
-
Associated Fatigus - Top Down Possible, see | Possible, see Possible, ses
Cracking note e note e note e
Edge Possible, see | Possible, see Paossible, ses
note b & f noteb & f note b & L] .
Shppage Possible, see | Possibla, sea Possible, sea
note g note g note g
Non-load Block Yes Yes Wes
“_m"“"' Longitudinal Yes Yes Yes
= Transverss Yes, seo note d | Yes, see note d | Yes, sec note d
Reflactive vos, sec note d | Yes, see note d | Yes, sec note d ° °
‘Combined Joint Reflaction FPossible, see | Possible. see | Possible. see .
(o a note b note b note b
Discontinuity Possible, see | Possible, see Possible, see
note b note b note b
g . Bumps, Sags Unlikely, see Unlikely, sea Unlikely, see . L
Deficiencies Deprassions note b note b note b
Ride Quality Yas Yas as
Other Criteria All Levels of Traffic es, see note h | Yes, see note h | Yes, see note h ’
Fural Yes Yes Yes . .
Urban s, seenotai | Yes, see nota i Yas, seanote i
Stripping Possible, see | Possible, see Paossible, see a ' I O I l S re l l l re
note c & d note c & d note c & d
Poor Drainage Mo, ses note | | Mo, see note j | No, see note j

Motes: a) Can be cormacted with additives such as admit«turs or new aggregate. b) May not comect but will mitigate.
‘C) Meeds to be veriled by a mix design. oy Determine severlty and depth of axisting layers that are affected. May not
commect but will mitigate. o) Emsure that structural requirements can be met. An asphait overay may be noodad. 1) Nead
to provide shoulder confinement after HIR. Q) Treatment depth should excaed sliippage planse. h) As long as propar
pavemant structural design Is undertaken as part of the process to ensure that the effects of futura frafic are taken
Into account. ) Geometric constraints may Influence the type of recyciing units used. [) Poor dralnage must be Improved
Tor HIR, or any otnar pavemeant traatmant, 1o ensure adequate perfonMmanca.

Chapter 6 - Hot In-place Recycling Detailed Project Analysis 83
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Part 4: Cold Recycling - Chapters 10-13

Cold Central Plant (CCPR)

CHAPTER 12:

COLD RECYCLING — CONSTRUCTION

Cold recycling |CR) = a masr bt xt h JMMt—nusdbymgnas

iumFaﬁnp-ﬂﬁay-samCRuM-zoﬁmalndm bean

practiced using vanous comstruction Thaso havwe o usng Nppars,
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Erulsiiod asphalt, cuthack aspial and othar recyding .

plants. The CR rratenal was biade ked and cor with s kb
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= fasiac mom economcal. less doruptve and ernaronmantaily
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dapths are ganarally from 3 1o 4 indhes (75 %10 1mmmh¢pﬂ'nnstmaszm(bom

recyciod. . amphak pavamam

In-place recycing that jo matarals with all of the asphal pavemam
wawuamwwm-)dswnMMim@17
Through tha i of ) rrasarial =, CWNGr agaor and
CRcor e ch h-nbﬂnrr-hnctl‘ﬂhhﬂmwb—'lg
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e CR Applicability

Surface Dﬁfm | Rawveling Yoo

(= — = e Table 10-1 describes

EITED — — which CR discipline
e e meees addresses which
e pavement distresses
[Eohama ves o
I — e — * Notes clarify if
i e i address, mitigates
I — T — other actions

Stripping Possible, seo note a .

i o, ses o | required

Hotes: 5} Can ba comacted with additives such as cemant, ime and mew aggregate. Mesads 1o e weriflliad by a mix
oesign. D Mot with CGIR but can be addressad with CCPR and - oomection of the undasnying materials. ) Ensurs that
structural requiiremant= can be met. CR In conjunciion with an asphalt overlay may be neaded. d) Nead to provida
shouidar confinement arter CR. &) As long 2s reatment depin cocecds the siippage plana. T May not cormact but will
mitigate. g} Can be addmssad with CCPR and comaction of the underying matanats. CIR may not comact but may
mitigata. N} As long as proper pavement structural cesign 1s undertakan as part of e procaess 1o ensure that the
affects of futura traffic are taken into account and IT the CR mibdure 1= designed o have suMclant aary and kong term
strengtn. Additives (cemeant or IMa) may b necessary to improve eany strength gain. ) Geomeinc constraints may
Imfluence the type of eoycling unis u=ed or whather CIR or CCPR s usad. [) Poor dralnage must be Improved for SR,
or any other pavermeant treatmeant, to ensure adeqguate perdomance.
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Part 5: Full Depth Reclamation Chapters 14-17

CHAPTER 17

CHAPTER 17:
FULL DEPTH RECLAMATION PROJECT
SPECIFICATIONS AND INSPECTION
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Crapter 17 - Full Depth Reclamaton Propect Speciications and spection 268
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FDR Stabilizing Agent Selection Guide

Table 15-1: Stabilizing Agent’ Selection Guide for FDR Mixtures Including RAP

Material Type -
Including RAP

Graded
Gravel

s
Grawl

Gravel

Well
Graded
Sand

Graded

Sily
Sand

Gnd

Silt,
Silt with
Sand

Lean
Clay

=

Fat Clay,
Fat oy

uscs?

CL

oL

CH

AASHTO?

A-1-a

A-1-a

A-1-b

A-1-b
A-2-6

A-1-b

A-3or
A-1-b

A-2-40r
A-2-5

A-2-6 or
A-2-T7

A-4or
A-5

A-6

A-4

A-50r
A-7-5

A-T-6

Emulsified Asphalt
SE>300or Pl <6 and
Pao 5to 20%,

X

Foamed Asphalt
Pl<10and
Pax 510 20%

Cement, CKD or

Pl<20
S0, <3000 ppm

Pl > 20 and Pon > 2%
S0, <3000 ppm
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» BARM Il is currently
available through ARRA

mem
your
or Su

oers only. Check with
ocal ARRA Contractor

oplier Member or

stop by the ARRA/PPRA
Booth for more
information on how to
receive a copy.



k PARIS FEBRUARY 292-25 PAVEMENT PRESERVATION & RECYCLING SUMMIT

ARRA developing Best Practice Guidelines to
complement BARM I

e 100 Series - Recommended Construction Guidelines
e 200 Series - Recommended Mix Design Guidelines

e 300 Series - Recommended Quality Control Sampling and
Testing Guidelines

* 400 Series — Recommended Project Selection Guidelines




PARIS FEBRUARY 22-25 PAVEMENT PRESERVATION & RECYCLING SUMMIT

Status of ARRA Guidelines

100 Series 200 Series 300 Series 400 Series
Construction Mix Design Quality Control Project Selection
X

Milling
Cold Planing Micro Milling X
Cold Cold Central Plant X X X X
Recycling 614 In-Place X X X X
Full Bituminous X X X X
Depth ) Cementitious X X X X
Reclamation

Lime X X X X

X Available at www.ARRA.org X Under Development
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Transportation Curriculum
Coordination Council (TC3)
FHWA-NHI-134114
Inspection Training for
Cold In-Place Recycling

| nt ro e Training Introduction

MOd u |e 1 e Introduction to Cold In-Place Recycling (CIR)

e Cold In-Place Recycling Full Production

|V| Od u |e 4 * Cold In-Place Recycling Post Production Activities



TC3 Training Resources

TCCC Inspector Training for Cold In-Place Recycling (CIR) Web
Based FHWA-NHI-134114 — www.tccc.gov

e http://www.nhi.fhwa.dot.gov/training/course search.aspx?ta
0=0&key=cold&typ=3&sf=0&course no=134114

e HIR Class: 3-4 months out.
 FDRclass: just started work.




Thank You
Stephen A Cross, PhD, PE

Technical Director
ARRA
WWW.ARRA.org

steve.cross@okstate.edu

405-744-7200




