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( DIRECTION OF TRAVEL ]

HEATER - SCARIFIER ROLLER DISTRIBUTOR TRUCK PAVER ROLLER

a. PROCEDURE UTILIZING ROLLING PRIOR TO DISTRIBUTION OF ASPHALT AND/OR MODIFIER

HEATER-SCARIFIER DISTRIBUTOR TRUCK PAVER ROLLER

b PROCEDURE WITHOUT ROLLING PRIOR TO DISTRIBUTION OF ASPHALT AND/OR MODIFIER

SINGLE PASS UNIT ROLLER

c. PROCEDURE UTILIZING SINGLE UNIT TO HEAT, SCARIFY, ADD ADDITIONAL ASPHALT AND/OR
MODIFIER AND NEW ASPHALT CONCRETE.
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Scarify Spray
Surface Modifier Overlay Compact
Plane Remove
("‘ Surface Material Overlay Compact
Add Windrow
Modifier 13 Relay
Prepare Add NHew Mix Conpact
Surface by
Remoring Compact
Debris, .
[ pebris, etc {Compact]_[overtay]
Screed Compact Slurry Seal or
Heat 1 Surface : Chip Seal
Surface
Sprinkle Compact
Treatment
Overlay
Compact
Sprinkle Compact
Treatment
,—-{Dverlay} Compact
Spfay Compact
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Surface Treatsent
|
Compact
Compact | *
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Modifier [
Conpact Slurry Seal or
Chip Seal
Sprinkle Compact
Treatment
Overtay Compact
Sprinkle —| Conpacl.l
Treatment

UM 2-7 unugfineviSnisiilolunis Heater planer uar Heater scarifier

(6) 4

Hot Milling 58nnsfl luAs pisyloluanyse wwinn {fiavanuuau
ol - e . ar a 3 - o - N !j . -
AvsuaviAlaviiadivay tonaliin sunvlsfisiy  YeussavAuag LAZavTailaz iduiu A

fuMaznaialudauwey Cold milling 1uﬁ 2-8 udnviiviAa3oviiovsy Hot milling

. - o L L - - & o
Cold Planing 38n1sillinammhizavggsou  uuszavAuavIBnsiLie
- J - ot . - - " J - e
uﬁnaaqntnnsauuansﬂquazTuLaﬂgﬁnﬂw AR IIUIUBDISENTDEN LARIINRD VBV IAYIU

(Rutting) uwazymaanta1ianfiAinvnansyiiv (Chip seals or slurry seals) a1n



#lu Hot milling

nl

tASaviiah

4
-8

iﬂﬁ 2



25

nsRRnuULLaznDas el lutmunzay  naslaisnstie luawe 1Jo 1 fisufy Heater
. L] -
planer 4ﬁéaoﬂauau Cold planing azduduovn1sSuuuassay (Grader)
- . - . [ - g ¥ o », .
FodurunIoludnfinharnmsnfiuionn  nsufianae irdaelaff lalunnsden usuuas

ynann 1o 3w lavuuSuaainui Tyl deulng

Cold Milling ia3avfialudSntsflatunsalafuRa9s1asnvuaaian

L L) L - - N .
ArrdunIauasRi95135Ua5AuaunT LuRADUNSA  YUssavAEYIBA1S Cold milling
HauM e TagRa93195M iinm i Junsasn  Sagfiynasnainfiastasiaedddaunse
uhlylg i duduiunte  n3avhun 1 dufufinaeladn  wazetaun luly (Hussnsudy

- [
snmlusuunIamsvfuaainaslulsvewlaigufiu - A @emspasRassiesiauise
16 Cold milling Tlmua Rutting, raveling, flushing uaz corrugations #l
- -l ’-- - e
tAinlufinastasuoananfinraunda n1slr38nsdelue gy ¥apazuazauinunvalnu e
- » W o », L] b
safvifa¥sdu q aas  mMsUETATasl 1380392 10 lunsgeuuguySuyge Az AInaLAY
Tunisiind  asududgenalnuAuniunisau loaueviaasnasuaz tASsunisnaunsyiiunae
Fanlny (Overlay) ns1u38yn 191sRaes1asausaududgofauaveuy (Surface texture)
wasuaflneavisdquiasiy  nsududgefauavauy (Macrotexture) uaznisuafinuavisdguaa
sy (Microtexture) azasteuseiduaniulaasy wsnanll  ansymisnzazastvuazydy
- . . [ ] L] | ] el N

Uguusvin inmmSanifouseiaussnaiviaasiesinuazYag Inulaateliu  qUfl 2-9 uane

- J - -
fviAdnvialuisnqst

n13yaRa95133 (Surface Milling and Grinding) iA%puiiofly
snunsaszynanniagiidaanudnuannan 1 fala  Fesrwnsautwn lrlumsuFuanm lusuay
uazarsUFuannlulseeay  adeviaffawisoynladnde s 2 uazaunielefe 12 oa
Tu Hot milling srfidrusavmwioulnunfinestasnauniinisyeann  Ra93193i 1058003
fiuzem¥y (1) ymaanenTagi luiausamesn  (2) unluifguizevnisBulaslaun
Bleeding cross slopes uar macrotexture (3) ﬂnﬂﬂﬂﬂ%ﬁ1ﬁﬂﬁﬂuldﬂﬁﬂﬁﬂﬂﬂ%ﬂﬂﬁ

#FrupvAulafnasiesuaznisuivinowlugguuia  (4)  yeaandapRaesnesin faudy

oo i v, & ", », .
seavlunqs iniuJaguaaNanfinraunialnufiunavs sunsuhinazAarsvavasny (5) Uiuiqe



SUfl 2-9  amuanviviASaudaf 1ol Cold milling



27

o . . - .
USVEA LNTZS M 9R295195 LATURE 2351395 Tny

o - v o1 v -
tAsavliauazisnshilananauiuas  lunasu¥uaain tanizRauy
. - . r - o - g -
aﬁaazuﬂLﬂuvﬁnﬁ1avunuun§alﬁLﬁ1aonaLnanﬁiun11ﬂ%baﬂ1n1uauﬁunsan11qnaan
- - - -~ . - . »
Fania s luvfvanmlulsovwfils  38msuSuanmianiziaoy  araus Inaudnwus

vawn1slaia3aeie msWu¥an  (grasen 2-1)(6) Tnwona 1ol

Heater Planer Without Additional Aggregates (Al) a9
- aram ad b > » o Voo -
Ui tapavevfivn1sloAlwsauuazn1sdnfnasiaT e Int3susaufiemsauaguansasnas
. . & ] as L] - -
MINIUARZATIILAARIIS19s Inanifise 3/4 fia  AeuR957195U719UMYB199ABY NS 21

& o > d »
naiy q Ay (e lnauulassRvaunAnenis

Heater Planer with Additional Aggregates (A2) nsuRiiR
- 4 v » > - v * 4 | S—
1u1ﬁn11ﬂh1amzLnuauavﬁbn111ﬁﬁ1ﬁu1autﬁnﬁnn1a11a51nL%uunaunﬂ=Unqaaﬁqn1a11u
L ] - L] 'U’
finununurenstulaa  Jaquaasauimanidazynszateuulaasassniedasndssuna
- ar . & A a
1 YUIANMATINBVTARUIRTIVAD 2650 ATSTMAWDIRLNRL99195  nlvanyTanguaasau
- L] o L4 [ L - L] e
uan ﬂ1uﬂnoLn1auﬂh1naﬂ1nn1ﬂusaua=1nn1101auuﬂaaquqasquua:ﬂ1a11aﬁLnuﬂﬂqﬂu
o o L . ] » > " e
aniiionanazIndaguiasuawanlufaesias  assindwpesnisInaAnusauszAan e n1s

Safav519%7uR i afla sanfiuIn wiussiivRafignasiusou

Heater Scarify (A3) asufiiRnae38n1s8iisataviivnislagmny
» L 3 -~ - - - Ld
SDULATMISYARIS IS UaENan  3En19193zsufens iRuuesaNan uaz m3a dns7 loysy
anmuaaNan a1 JULULATY 7 lauanvioguil 2-7 n1syaRa931939 ey Luaflaany

- - L
an 3/4 fa v 1 falunsnssniwaazady

Heater Scarify Plus Thin Overlay or Aggregate (A4) nns
UiitiAnu38n1stliAuanaeiunisyaRaesnesuesian uaza a3 Ly Tanuaasawiinny
aunuaantsfulnanSaatunasnsyiunas unsianannounSaune q (Slurry seal,
chip seal) man138n13flon3 AurtpefiunsnauTaguaaanfnraun3a tnfugee Ing
paz/mIafivTannasiy uaz/mIofius1suduanin guuuuAy 4 w3815t Inuan wiv gy

4
n 2-7



28

Heater Scarify Plus Thick Overlay (A5) asufjiifinquis
- » L - ﬁ L *
nﬂaﬁLnu1ﬂaoﬁunﬁ1unﬁaaﬁ1asuaﬂﬁanua:nwun1unwsL udIURFNTD YU N anAAADU
» - L/ L ] - .
n3n  n1analuisnnstiansfateefuntsuauianuaaianfinrounda tnfivsaving uaz/
- a = L - - -
n3afiudanuiasiu uas /mIsfivasyududaaan guuuuaie 9 ﬂa015n11ﬁ1nuﬂnenn1ﬂﬁ

2=7

Surface Milling (26) n15dﬁﬂi§1ﬂﬁﬂnﬂsﬂ:ﬂu1ﬁéoﬁunﬂ1uaaan
YagR29519300n1Au58 Hot milling, cold milling n%s Cold planing Aa7w@n

. - e - L &£ - o
ypYAISYARRNUANAIY AuBan luazelvtinty 4 fia TunrsnssnhuAazade JFegyn

- - [ ] »
aana:uﬂnanaﬁnusquﬂﬂﬂﬂiﬂe

Surface Milling Plus Thin Overlay (A7) msufifinnsnav38
nﬁﬁﬁtﬁunﬂnuﬁunq1nnaanta1€dqﬂ1q{1ﬁ1man;quﬁﬁ Hot milling, cold milling
w38 Cold planing ua::ﬁnnﬂﬁﬂﬁhﬁvnéauuaunnuunaﬂhiﬁﬁnaun%nuﬂc 1 (Slurry
seal n¥a chip seal) Yapfilolunnsyituaisa:ifunsaNanfinraunialny  wiadsu

v " >
naula LA sy N sy AaannSanin1sUudaInua

Surface Milling Plus Thick Overlay (A8) n1sufiifinau38n1s
fl\Avtoviun1synaanRa9319908nA2855 Hot milling, cold milling w3s Cold
planing waziNunisyiuniudunsuyayusaiandrroundanun SannloatmIunnsyin
oz dusdunsyuaaianfinrounialv nIod unsuil ln trSsuann1synannmm3aninas

Yuannuan
2.3.2 mst¥uanmluduiy (In-place Recycling)

S8nsufuanmIagfassnesunananfinrsundalusuty lalinnsnszny
Ld - . > L] 7
v Taenislgiageeiionisneasieia q Ty 1 soyn 1nunnuu( ) \Woflazin

- . >, . - ] z »
n3ann 1nR2937193 tnTwAnea NI nou LADuasuhu Ny Ind 1fa ¥ 1y fuTAsvas e Raasas



29

,
o8 ' P
o

' », » ‘x'___...-’/ v 8 . -
ulny  Sapiloluntssay ileasomauafissninlaun Yusia (Lime) yud e
- - [ L] . 6 A - &
woaian wazEs ATy 9 1ﬁ41uau1uuu1unﬂstna1§( ) A27uUANATY Tu3Bn1sau
L L] > L ]
agfuilauae 1(8) Tnun

- ¥
1.  AWMUNEEYRISI9TAR YRS LSUL§ILaAIuMUNLE VR

- 8
3795 LAUNINUAN
v . E X . v ]
2. AMuARYNSUSulITayLTuTIUNUgWsuRIunSa L
L ] »,

3. wiaveviauszauInaitlolunqsnay

- Lt
a. a5 RuTaquaasauIny lunisasy

ar L »

5.  9zAuAIABY NS luntsddudgeTAseasaofiaesias

6. nsazlafagiininsnay e idufullane  Nunqen3adu

1\1#‘"1‘1'1\1

& ' 6
unIvNug WY AsUSuEaInRa9319s luduulay 2 uﬂ?hﬂﬂ( )
& » - ¥ - F -]
ﬂunumqﬁhna1uﬂuﬂuauﬂ1a51a1naaenﬂsa:ﬂ1uﬂ1oua:nqﬁuauﬂnauﬁ1a11a1noﬂun
» » -
TrufiorA2umunvavRaes13s  Uszuaa 5 6a (125 wu.) wiauesnan  1A3pvie
J », - » - '“- .. Ld -
niﬁlun11unﬂ1Q11ﬁ1snu1“unna1u119n1=n11nnun1nulua1Lﬂunmoqpn1nqunaa11qs
» J L] aw L .
TnuaniSuusnney  winRles19susaianAnrpuniaiinanunununnnan s fia (125 uy.)
& > v » L] E - v
uly  azapeldiafouinsfiifuynfinestasInumnsaniFuusnidoney  nivaniduiely
o ar o g £
tasavlioniinifulunisuaRaesiasivuansen Uil 2-10 uanvBivuuaniefugiune 2

TunsSuanniagRa9s193 Tusuny

e, ] r
UszTuﬁuﬁﬁ1ﬁmﬂaunﬂﬁuibanﬂuqﬂqﬂ7a1ﬂQﬁ1uau1u LELERHERHEED]
1unwsﬂ%ﬁu1eﬂﬁ1€hﬁ%nﬁnnaun11911Q1Tnuﬂ1nﬁﬂ1nn11sﬂﬁuuuﬂaunaﬂzﬂL1ﬂﬂnﬁﬂﬁuuu1
sIuuRzuuIAY (Horizontal and vertical geometry) weveuu uszTsmusu 1 laun

L] >
AwEsalunsfulqerauusu AL L Rensyaviaasiasianifiauyn q olin aanmsuan



30

Add and mix
stabilizing agent
lime, cement, asphalt,
or other chemicals
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and base material Fine grade Tack or prime
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Binder may include a modifier; new
aggregate may be used as required to
correct mix design and control air
quality problems.
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Super- Blend hot aggregate
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| | Direct aggregate; mix with
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with additives
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'MAJOR ADVANTAGES AND DISADVANTAGES OF RECYCLING TECHNIQUES

Recycling Techniques Advantages Disadvantages
Surface ¢ Reduces frequency of reflection cracking

o Promotes bond between old pavement ¢ Limited structural improvement
and thin overlay ¢ Heater-scarification and heater-

e Provides a transition between new planing has limited effectiveness
overlay and existing gutter, bridge, on rough pavement without multiple
pavement, etc. that is resistant to passes of equipment
raveling (eliminates feathering) e Limited repair of severely flushed

® Reduces localized roughness due to or unstable pavements
compaction o Some air quality problems

o Treats a variety of types of pavement ¢ Vegetation close to roadway may be
distress (raveling, flushing, damaged
corrugations, rutting, oxidized pavement, ® Mixtures with maximum size aggregates
fwlt?ngl at a reasonable initial cost greater than 1-inch cannot be

o Improved skid resistance treated with some equipment

i
In-Place e Significant structural improvements ¢ Quality control not as good as

o Treats all types and degrees of central plant |
pavement distress o Traffic disruption |

& Reflection cracking can be eliminated e Pulverization equipment in need of

o Frost susceptibility may be improved frequent repair

o Improve skid resistance ¢ Pavements cannot be rejected in place

Central o Significant structural improvements ¢ Increased disruption

o Improved quality control ¢ Potential air quality problems at |

o Treats all types and degrees of plant site
pavement distress . o Traffic disruption

¢ Reflection cracking can be eliminated

s Improve skid resistance

o Frost susceptibility may be improved

¢ Geometrics can be more easily altered

o Improved quality control if addition
binder and/or aggregates must be used

e Improve ride quality
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FEATURE VALUE ,CWENT

Location

Size of Project (lane-miles)

Class of Roadway

Existing Pavement Cross Section
(Include date, thickness and
type of original pavement
layers; date, thickness and
type” of subsequent rehabili-
tation and maintenance
activities)

|Geometrics

(Mumber of lanes, width,
vertical clearance, other |
constraints) |

Traffic Characteristics
ADT
Average daily eq. 18 kip
axle loads

[Subgrade Characteristics

Surface Condition
(Pavement Rating Score, PRS)

Structural Condition
(Deflection, 0.001 inch
overlay required)

H@HTHMS‘
Serviceability Index)

Skid Resistance
Ma0
[Other Factors
(Distance to agyreqate ang
hinder source, available

equipment and contractor
experience)

2.4.1 HnapuzupwAaniy (Surface Condition)
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SELECTION OF RECYCLING TECHNIQUES BASED ON ROADWAY CONDITIONS

A favey ime PLvsmmg ‘l.-.‘l'l.::" °'I l:,l.i‘l'“ J (oagarne - PavC ming
ong s Y ang 8 Dll_ £ AR . % .lll. l-' 1] .ﬂl Ma/Le -~ -0 "(I LAL) lh
ANNA ST T O ¥ § TR IR LRCRT e | J§
SHERE R s Rl Rl el HpEEE I R R R E AR s el s i
RECYCLING METHODS . CEHBELHEEHHEEHEEH R HIEREEREE B HHEHHEEHBHEABHHEHE EHHBENEH 2
CONDITION OF EXISTING PAVEMENT ——————

RCATER PLANCR wITHOUT ADOITIONAL AGCACGATE Al |

WEATER MAnCR wiTw ADOITIONAL ACCACGATE ‘z | | - n

nEATER SCAmIPY A3 un N ] s | R
w |REATER caary o Tmim ovemay A4 ] (]
Q | weaTER scamirY o Tuick ovemay AS
2 [Twarace “LInG A6
g SURFACE MILLING o Twi OVERLAY A7
D | warace waiime o Twcs ovemar A8

Toum ASPWALY CONCATTE ~MNOR STAUCT URAL SIPROVEMENT WITHOUT MCW BINOCR [:X] N

Yo ASPHALY CONCAETE-MINOR STAUCTURAL MPROVENENT WiTH mew ) B2

THIm A3PHALT CONCRETE - MAJOR STAUCTLRAL JMPROVEMINT wITHOUT MW BINDER B 3
W I ASMALT COMCAITE-MADR STMXTURAL IMPROVEMENT WITH mew omoga 84
Q- | THCH ASPMALT CONCACTE - MiNOR STAUCTURAL MePROVEMENT wmhout swimotn BS
3 THICK ASPHALT CONCATTC- MiNOR STRUCTURAL WP ROVEMENT wiTw n{w BmOLR B6
a THICE aSPwALT CONCACTE - WAJDR STRUCTURAL MPROVE MENT WITHOUT NCW MINOER B'[ l
Z e LI7NALT COMCACTE - MAJOR STALCTURAL WPROVEMINT wiTw WEw Biwotn BB
- COLD PAOCESS- MINOA STALCTURAL IMPROVEMENT WTNOUT NCw BI1NOCR Ci
2 COLO PROCESS- MMOR STRUCTURAL RPROVEMENT wiTs NEW B1NOCA C2
T [Lcovo raoctss - masom sTacTonm wraovemcaT WITHOUT mEw BiNOER Cc3 |
& COLD PROCESS- MAJOA STAUCTURAL INPROVIMENT WITH MLW BINOEA [ |
:“ NOT PAOCESS - MNOR STAUCTURAL IMPROVE MCNT WITHOUT NEW BINOCR [of.]
& | =0T PROCESS - MinOA STRUCTURAL INPROVEMENT WiTw stw om0t Cé6
5 HOT PROCESS - MAJOR STRUCTURAL WPROVEMCNT WITHOUT NEw BINOER c7
O | HOT PA0CESS - MALOR STAUCTURAL WPROVEWENT wiTw wEw 8INDEA c8 l l l ] l l

TS
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SELECTION OF RECYCLING TECHNIQUES TO IMPROVE STRUCTURAL
STRENGTH BASED ON PAVEMENT DEFLECTION

Recycling Methods

Thickness -of -Required

Overlay
None | Less Than| Greater
2 inches | Than
. 7 2 inches

Heater Planer Al | Hithout additional aggregate

A2 | With additional aggregate
Heater scarify | A3 |Heater scarify only

A4 | Heater scarify plus thin overlay or aggregate

AS |Heater scarify plus thick overlay
Surface milling| A6 |Surface milling only
or grinding A7 {Surface milling plus thin overlay

A8 |Surface milling plus thick overlay
Asphalt 81 |Minor structural improvement without new binder
concrete B2 |Minor structural improvement with new binder
surface less B3 |Major structural improvement without new binder
than 5 inches B4 [Major structural improvement with new binder
Asphalt 85 |Minor structural improvement without new binder
concrete B6 [Minor structural improvement with new binder
surface greater| B7 |Major structural improvement without rew binder
than 5 inches B8 |Major structural improvement with new binder
Cold mix Cl |Minor structural improvement without new binder
process C2 |Minor structural improvement with new binder

C3 |Major structural imorovement withoyt new giﬁdgr

L4 |HMajor structural improvement with new binder
Hot mix C5 |Minor structural improvement without new binder
process C6 |Minor structural improvement with new binder

C7 [Major structural improvement without new binder

C8 |Major structural improvement with new binder
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Minor structural Surface recycling
improvement
Surface recycling with
thin overlay
Pavement Fimited structural ‘In-place recycling
Recyciing improvement without stabilizer
Central-plant Recycling
without stabilization
In-place recycling
with stabilizer
Striciura) } Central-plant recycling
improvements with stabilizer

Surface recycling with
thick overlay

Uf 2-25 n131lE8ansuSuaam Ininpnzauualturaens Tun1suudge Taseasie

R23513%
2.4.3 A705W 1580 (Roughness)

-t - UJ
AU L 3uuavRastsinaneauazaanduislunisiind  Feans
o ] d il »

azuduifefslunisfnAulaflazauurufiaesies  nnsunluRa9s1asi lusu3ouenaly
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A WS WL SeudEwnsadalnannssollva wnnsu3nas (Serviceability index, SI)
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#ouulumstauugyieiiarsanfivanssalivavnisuinis  A1s19f 2-6 usnviivaAly
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SELECTION OF SURFACE RECYCLING TECHNIQUES BASED ON ROAD ROUGHNESS

Type of Interstate Primary Secondar
Y Urban Str
Facllity Urban freeway el
ﬂ: -. ol o |- o I
od Jea o e P s es
SRR [Z121R | 2122l | gf<fel2
Serviceabllity | * ™ |~ | " Al B B + oo ] v e e |5

Index

Recycling
Hethods

Heater Planer Without Additlonal Aggregate Al

Heater Planer With Additlonal Aggreqate A2,

Heater Scarlly ' Al

Healer Scarify and Thin Overlay Ad
Heater Scarify and Thick Overlay AS
Surface Milling AS
Surface MIl)Ing and Thin Overlay A7
Surface Milling and Thick Overlay A8

2.4.4 pawaumunsaulas (Skid Resistance)
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uaaanfnmoundalnufuuie q (Seal coat) Asnwrsaunludgnail lauazie uunis
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