ARIZZNA  PRACTICE AND PROCEDURE DIRECTIVE

TRANSPORTATION

PPD No. 20b EFFECTIVE DATE: January 29, 2026

SUBJECT: Guidance on the use of Reclaimed Asphalt Pavement
(RAP) in Asphaltic Concrete

1. GENERAL

1.1. Reclaimed asphalt pavement (RAP) may be used in asphaltic concrete
provided it is allowed per Specification.

1.2. This Practice and Procedure Directive was developed to provide guidance
to those involved in the production of asphaltic concrete containing RAP. It assumes
the reader has a general understanding of the requirements for mixtures which do not
contain RAP.

2. TERMS

2.1. Asphaltic concrete with RAP consists of a mixture of virgin aggregate,
virgin binder, RAP, and mineral admixture.

2.1.1. Virgin aggregate consists of mineral aggregate not previously used.
2.1.2. Virgin binder consists of asphalt cement not previously used.

2.1.3. RAP consists of salvaged, milled, pulverized, broken, or crushed asphalt
pavement. For purposes of the Specifications, RAP is made up of two main
components: RAP aggregate and RAP binder.

(@) RAP aggregate consists of the aggregate portion of the reclaimed
asphalt pavement.

(b) RAP binder consists of the binder, or asphalt cement, portion of the
reclaimed asphalt pavement.



2.2. When the term “aggregate” is used without being further described as
“‘RAP” or “Virgin”, the intended meaning is the total aggregate used in the mixture.
Also note that the term “aggregate” is used interchangeably with “mineral aggregate”.

2.3. When the term “binder” is used without being further described as “RAP”
or “Virgin”, the intended meaning is the total binder used in the mixture. Also note that

the term “binder” is used interchangeably with “bituminous material”, “asphalt cement”,
and “asphalt”.

2.4, The Specifications are very deliberate in their use of the terms “RAP” and
“Virgin” when describing aggregate or binder. Therefore, it is important that the user be
familiar with these definitions and read the specifications carefully.

3. LIMITS OF RAP USAGE

3.1. The amount of RAP material allowed in asphaltic concrete is limited by
both a maximum RAP aggregate contribution and a maximum RAP binder contribution
to the mixture. In addition, production and testing requirements vary depending on the
amount of RAP aggregate and RAP binder in the mixture.

3.1.1. A maximum of 25% RAP aggregate, by weight of total aggregate in the
mix, may be used in mixes placed in a lower lift (minimum 2” below finished surface).
A maximum of 20% RAP aggregate, by weight of total aggregate in the mix, may be
used at all other locations.

3.1.2. A maximum of 25% RAP binder, by weight of total binder in the mix, may
be used in mixes placed in a lower lift (minimum 2” below finished surface). A
maximum of 20% RAP binder, by weight of total binder in the mix, may be used at all
other locations.

3.2. When less than or equal to 15% RAP aggregate is used, by weight of the
total aggregate in the mix, all RAP material must pass the 1 7 inch sieve.

3.3. When more than 15% RAP aggregate is used, by weight of the total
aggregate in the mix, the RAP must be processed into uniform coarse and fine
stockpiles meeting the gradation requirements of the specifications, and such that
there will be a minimum amount of fines.



3.4. When less than or equal to 15% RAP binder is used, by weight of the total
binder in the mix, no testing is required on the RAP binder properties during the mix
design process.

3.5. When more than 15% RAP binder is used, by weight of the total | binder in
the mix, the RAP binder must be extracted, recovered, and tested during the mix
design process. Depending on the results of these tests, the grade of virgin binder
supplied to the project may need to be different than the grade specified in the bid
documents. A different virgin binder grade may be required to ensure the blend of
virgin and RAP binder meets the grade specified in the bid documents. The virgin
binder grade delivered to the project shall be as specified in the approved mix design.

3.6. There are no specific restrictions on the source of RAP material for a
project. However, the contractor is responsible to determine the suitability of the RAP
proposed for use regardless of the source.

4. IGNITION FURNACE BINDER AND AGGREGATES CORRECTION FACTORS

Ignition furnace binder content and aggregate correction factors must be determined as
contained in the Appendix per FLH Addendum to AASHTO T 308 Standard Method of
Test for Correction Factors for Hot Mix Asphalt (HMA) Containing Recycled Asphalt
Pavement (RAP) by the Ignition Method.

5. OTHER CONSIDERATIONS

During production, the percent RAP aggregate shall be maintained to within plus 2
percent and minus 5 percent of the mix design values, not to exceed the maximum
allowed by specification. When more than one RAP stockpile is used, this tolerance
shall apply to the total percent RAP aggregate in the mixture, as well as the percent
RAP aggregate from each stockpile.

The contractor shall provide daily documentation of the weight, determined by a belt
scale, and proportion of material from each individual RAP stockpile incorporated into
the mix. The percent moisture content of the RAP material from each stockpile shall
also be determined and provided daily by the contractor.

A pre-activity meeting shall be held approximately two weeks prior to the start of paving.
The agenda should include discussion items dealing with the production of asphaltic
concrete containing RAP.
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FLH Addendum to AASHTO T 308 Standard Method of Test for
C orrection Factors for Hot Mix Asphalt (HMA)
G ontaining Recycled Asphalt Pavement (RAP)
by the Ignition Method

FLH Designation: Addendum T 308
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ASPHALT BINDER AND AGGREGATE

Lephak bivder covderd re sabe mmaybe affe cted e the type of vrgm aggre Zate and BOAP material
the mivhwe and the ignitionfimace . Therefore  asphalt binder and agere gate corme ction £ acbors
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cotriplete d ad repeated e achtine a change mthe mer design ocomrs . S change s greater than 5
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worally high comrection factors (zre ster than 10 percend). Juch wixe s should be comected and
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is o mique asphatt bivder commection factor deterrive d imthe location where testivgg wrillhe
perforzed.
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CORRECTION FACTOR PROCEDURE

Obtain savples of wirgk agere gate and BAP roaccordace with T 2.

Ohtain savples of asphalt bhinder v ac cordance with, T 40.

Mot e A1 —Irnchade other add it ¢ that may e required by fhe TWIF.

Mote A2 —If live ic Dwebided as o comtporierd of the mivbme ad it has not et presdo sk added
o the wirgin g gre gate s, add the sppropriste ayronrd of 1ive per the mix design proportion. Hdd
fhe Hrme to the virgin sgeregates by rabing 4 lme chory (lirme ad wrater mixhms ) and thoroughly
rrir writh the wgin ageregates prior to the ower-dny process,

Crrer-dry the wirgd ageregate ata tenperanme of 230°F (110707 and FAP ot & tewperabme of
L4FF(60% LY to 4 constatt mhace,

Freparte am nitial , or “Inster i at the design asphalt binder cordert . Wi and discard the arter
i priorto preparing avge of the corre chior, spec Brens to eneame acomate asphalt binder content.

Frepare a0 comectioh specimens at the JTRIF de sign asphalt hinder ¢ oxderd and wirgin agzge gate
ard BAP sradations . Wirgih azeregate atd BOP uged for comection spe cinens chall be canpled
frommthe ctockpiles decizrate df or vee i produetion.
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Frepare o “blard™ (wirgin agere gate o) spe cimer, at the TWE sradatiorn., Detentine the wirgi
aggregate gradation moaccordarce with T 30 on e “blab® cpeciven, Prowide an additional
gradation amabysi or 4 Tepre sertative satrple of mmed AP a zzye gate .

Dulathe riuatics Iy corvpnate the “T alcubited blank™ gradation for the virgh agare gate and the nmned
EAP agzare gate b conbiihg the mdmddual gradation shabrses ot fhe cpecfied batch percerdaze s
for eachimaterial as deteryrmed @ the JRIF. Adpact fhe percertaze s of wirgi aggre gate and B4 T
aggregate a0 cordinghy to ac oot for bivder present inthe FLOTP cpec iren.

Place the fechily miwed specimens dire cthye oo the specomenbasket accermbly. K specitiens are
llcnare dto cool priorto placenent i the cpec iren backet accambly the spe cimens moict be dried
to Cohstard Trace ot 3 temmperahme of 110 + 5°C (230 £ 9°F). Do rwt prehe st the cpec ineh badiet
accetrhly

Tect the spec irens inoacc ordarce with Mlethod & or hethod B of the proce dure

O e both of the comection spe cimens have been nmne d, deterrrine the asphalt hinder covitert for
each spec e b calenlation or o the privte d owen tickets | if atrailable.

I the diff ererc e bebareen the acphalt bivder corderds of the Ao gpec rehe e xceeds 0,15 percent.,
repeat Subsection £33 throagh 42 7 with baro more spec inene ad, fromthe for resalte | dise ard
the high and lovarresalt. Detersnine fhe corre ction factor from the baro oriziva ]l or Tana g e nilte,
a¢ gppropriate. Calonlate the differenc e betareer the achial and rreaamed asphaltbind er ¢ ovderits
for each specimen, The asphalt binder Comection factor , O, is the awverage of the diferences
expressed as percerdaze b mmacs of the HRO,

I the asphatt hinder come ction factor exceeds 10 percent the ted taupershme shoald be Tomered
to 433 £ 5*C (900 £ 8°F) for copmrection type fimnace | I there is no fmprovetnert o the corme ction
factor, ¥ ispenniced ke to use the higher temperahme.

Mot e A43—The temperabre for determiing the agphalt hivder conterd of HRLS spec vt e this
procedime shall be the sare tenp eranme detentined for the ©omectioh spe climets.

For the direct IF mmadistion-tepe fimmac e the DEFATL T ooy profile shonald be use dfor most
mmteriale. The operator i select Tnmy-prof ik OPTIOH 1or OPTION 2 to optionize the oo
oy le. Option 1 is decigped for agzre gate thatrequire 3 brge aggregate corme chionfactor (Freater
that 1 percert]—oypically wery soft aggrezate (suchoas dokanite’). Optioh 2 & desizpe d for
samiples that Mg ruot b cortplete brusings the DEFATL T non profile. The b, profile for

te ctigz HRLS corples chall Be the camve b poof e e lected for comection sanp les.

Perfomm a gradation shabesic on the reddnual agzrezate #accordatwe it T 30, ff re quire d. The
rea1ks wrillbe itiline d i developing b ageregate gradation comection factor avd dwmldbe
calmalate d avd reporte d to the nearest 0.1 percent

Romthe gradatiohresabs cubtract the percerd passingfor each siewme fTomm the percert paseing
each ciemre onthe ‘Taloulate A blank gradationremtte froon Sibse ction 427,

Detennine the aweryze differerce for fhe browahes . ¥ the difference for avg sihgle siewe excesds
the alloarable differerce for that sieve ac listed o Table 81, then azsregate gradation come ction
factors (& qual to the reaabavt averaze differerces)for all deves chall e spplied to 41l a0 ceptace
gradation te stremalts detersnived by T 30, prior to finel ronmding, andreporting. B the 0007 5-aom
(Mo 2007 siegre ic fhe onbrsiewe oatside the lmite 3 Table &1, apphethe agarezate corre ction
factor to ordythe 0.075-1xn (Mo, 2000 siewe
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T=ble A1—Penmited Skvmg Diferenc e

Slere Allenarable Differerce
xw Lagrthon oxequale 2 56 mmiHae . 3) +i 0 pemant
fw larmrthen 0075 mm (Ho . 200} 40d smaller then
230 mamiHa. 5) 0 ot
fxe 0 0TS mam (Ho . 200 Jand emalkr H) § pexent
APPENDIX
CALCULATION OF CORRECTION FACTORS FOR HMA CONTAINING
RAP
(Exatrple caloalatiores folloer data erdrie s neis forrm FHWS 16487
1. ASPHALT BINDER CORRECTION FACTOR
Detennine quartity of wirgin agphalt binder re quire d to achiews tatzet acphal cordert by mace of
THiz.
Table AZ—Nlix Dresign PaTameters
Targetb huder corderd by rmace of miw, 6.20
Eivder coxdert of FOAP by mass of mi, % 515
Dlix corbpostion, by macs of mi, %
Wirgin ageregate bland 200
ELPBlend a0n
Total carvple yrw cs (wirgin aggregate + FATY, £ 20012
Ly wirgin aggregate macs g 16010
Mlacs of EAP, g 400.2
1.1. Detennire the amomt of aggre zate and binder present i the FO4P portion:
1.1.4 Dindetpe = MeEe p K40 0
Eivder thace fromm BOP = 4002 2 x 5.15%
Binder thacs from RAP =M 6 g Foron FHYWA 1648 (F)
1.1.2 Agatregatipee = MEsEp, e — Bitd oty e
Dzaregate Mace froon FAP = 4002z 2006 g
Dzaregste wace from FOP = 3706 Foroa FHWWA 1648 (E)
1.2. Detennire the total snomd of aZzregate preserd betaeer the virgm agzre gate and the FOAT

corhine d:
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1.2.1.

Aggreg Eteraray = MEESpar,, — Bindety e
Total aggregate Tcammple = 20012 g- 2062

Total aggregate mosammpl = 1980 6 &

1.3 Detennire the total ve izht of binder require d to achiewre the tatget binder cortert by mace of mize:
1.2.1. Dindetrarq, = [(m) “Agaregetargra, | — Aggregete rora
Total binder = [ —"> | x1980.6] - 19806
Total binder = 21115 g - 193065 =130 ¢ Form FHYWA 1648 (T)
1.4 Dretermmire the anomt of virgm binder required for the i
1.4.1. Bindety poaw = Sd8trary — SHdetoge
Virgih bitder = 1309z 206 g
Wirgin bitder = 110.3 g Form FHWA 1648 (H)
Mot e A4 —Folloer procedures mdicated on Formn FEOWA 1648 for Hot Dlix & sphalt Coris ining
EAPto detenmine fhe acphal hinder corme ction factor for the propose dmiz.
2. AGGREGATE GRADATION CORRECTION FACTOR

Detennire the calonbited "blarik" zradatiom for the wirgm agzregate and BAP hlend neing the
hd £ridual srad atinne.

Table AZ—Dlix Dresign Pararneter s

Erder cordert of FOP by mhass of mi, % 5.15
Dlix cobposition, by thacs of mis, %
WIgin azgregate bland 200
E4Phland wn

T=ble Ad—hdividoal Gradations

_ Bumed RAF
Seve Sire ‘ri-g[:_“’f Fel' gate Aggresate
Gradation
1" (25 Mhron) 1000 100.0
47 (19 Orran) 1000 100.0
142" (12 Srrom)) a7 3 100.0
389 Srram) 63 5 eI
4 (4 Timan) i1l 656
H#3 (2 36man) IiTs 558
HE0 (G001 323 432
HA0 (42510 167 251
HA0 (3001 15 4 194
H2A00 (7 5P 6.5 oA
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2.1 Dretennire the miy compostion by mass of aggrezate | Y.

MOTE AS—The percertages of virgih aggregate avd FOP azgregate nowct be adpasted to acommt
for the biwder i the FAT cpec ivenh.

211, Aparegetep .. W = Mess, 0 B — I:ME.S.EM,,'}E :{E[ndarmpl'}ﬁ:l
Azmregatepar, % =200 - 200 0.0515)
Azaregate pap, % =19 0%
2.1.2. Agareg ety ot = 100 — Agategateg o %
AzFregate ypgee, % = 10000 - 1200
Agaregate v, T = 10 %

2.2, Letennire the caloabted "blank" gradation using the adpsted percertages of WIgh Agare zate
and AP agzre gate and the ndrddaal gradations for each speciten.

2.2, Celrelered "Blonk fp = (4201888 000, x, % X WP CEEMI noin mpve |
(Agaredatenye XM IEE 0nae npec)

Caloglated "blark"for the 3/57 (9.5 mem) siewe = (31 0% 2 68,51+ (190% x 78.7)
Calolated "blark"for the 3/57 (9.5 mem) sisve = T0.4%

222 Fepe st the caloalation for each siews to deteryvme the ¢aloalated "blak" gradation.
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EXAMPLE USING FORM FHWA 1648,

TLE. Derparteoeat of Tmssparatan
Federal Hishwar Admrarcranng
Tatmal Lads Iy

WORESHEE | FOR BCMLTRON FURNMACE BINDER CUOERECTION FACLOR AND
AGGREGATE GEADATION COERECTION FPACTOR FOR MIXES INCLUDING BAP

Erajerr T 308 Addeminen e Pejel T
Sampls Mo | Teated by: KN X Tart Tamp, (M) 338
Torpet binder content, 85 by mines of Mix: 520 Binder consemt, BAT $ vy mess of BLATE: 315
Lrmition Furrace Mamafsctzer; Thereol-ne Gacjal s 13345 Laecationof Damace

Trz1Ta 1 Trizl A 2
() Inzhia! “outtered” bemd mass, = 15740 2750
(D) Tl Ll s 25748 x750
) Band mass dffermnce (B-A) 7 L 0.0
(D) Mess of BAR 4001 4002
(E) Mamzs of EAD Apmrepate, z (D - D=EADN 10T IWE imE
(F) Mass of F AP Birder, g (DWRAR/1000 0.3 W
(%] Dy Virgin Aggragata mass, g 18014 1601.3
(H) Vome Binder mass® 1103 1143
(T Tcl Divder g, (T+ITY, 2 1308 1310
(M) Cevrectad hindar masz (T-C) = 1308 L50e
3 et b i -
(L1 Sewple raskel evsenbly mase, 2 32457 3487
(M) Sampla hacker smemia'y & wixmae o 53612 B|ala
(M) M mase®, (W LY, = 1113 MN1E
(07 Tzedlon b gace bivdes vocben Ty mass of mus, ¥ 534 645
[F) Camastian faxtor, (0 - K), % Pl 014 L 029
(] Arerape comeetion faetor, ([P + 22) 7 3). % Auerage 0.0
(B Dierenos me cvaecivon Gaclo®, [P - P2, %% Ciulfersuce €13

Y semipe e bow] wo s bra pesi o5 waiton = 1) grames of & ot "otred  omis

"For poitaniecn KnCTming Teqiind vIEY paalrceana s te FLE A Adaadusmo AASHTO T 506 Conection Tacors fir FMo: Mix Anhat
(FRLA) Camt=taw Facrclad Mapbo'e Moowcnsst (BT Exenerls 1.0

" A phaziag the bankat asiemdbby and ox i tho igeitics Axzace veshy fhat tha Hisplned smieaad Bemas: meonlod ic () ags wilea - §
[-an k=t

* D vk o (33, L i s il B fmlioon Sz wombocl peusil i Lo iuilistiog e bua sy,

* 1 soection ficter smowds 1086 lewer 3 ooy te 462 " axd g dateel Doctae ctiza fectaras 2B “C vven it aeczed:
10k

O i M i usariin Uhaw D V1T prevsaal, pon L s stanpoban mond disean B e bgan and b sl vwsall,

Fensinrhes

Fom TETFAL 1d=5 (M C1-11 oy
Page Lof2
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Frale ol Figlvwar dihiwmiz lealin
Fedbaal Tomib: Hoprvaay

WORESIIELD OB DGR PN FURNACLE BHMDER CORRECLION PACIORE AND
AUCCELGALE CRADATION CORRLECLION FACTORE FOR NMIALES INCLULDLNG BAP

Propece T 302 uddemuiunn Exaoyle Fagec

Samgle Mo, L

Tinael nzder coulend, 98 by nomws ol Mae 4,20

Ianitian Femee anfrnmes Tl b

Temsled! Ty

X

Diate:

Temil Temup, [F12) 206

Bmde: conlend, FULF, % by wass ol EAP. 2,15

serial e 12347

1 oweatin:s o | irmase

Tlis Clompasi=an %, ey of i Viroin Amm HI KAl i
Tifae Clvanpaeaiuon, % wes ol e Virgiu Apy: L0 FAF fpa: 150
L] Zaulizh ] e
Avupemale Gondatzos Cerreclion Favles [AASH I L 3, Sooec Avalvers, Y Passap!
Virgin ]
Agg EAP Agg. | Calenladed Tial 51 Trial 32 Aver Aloreakls
e R Trial V1 Trwl 2 i - e
Gradilma | drarlation “hlamk” Lilferency | Dillerewe | Dilferesee  Dillerence
“hamk™ “hilmk”

1 ek el ] 116141 10 plERL| T i i i 410
14 meh ]} LI 10 plER| Ty i i i L
17 ek 53 s £ o0 BT 53 i ) L7 2.0
T inck & 71 &5 AT 4 11 17 0% =1

M wx1 54 11 5 & 51e 18 17 ni % 1

Ma & EE 123 175 A58 110 35 1% né =7
Hu. 3 27 370 el ] 433 H4 L7 -6 A5 13,
Nu. 4 L&l 112 167 13l 183 12 HE L3 131
M W) I'ta 154 114 14 4% 1% 11 14 L4
Mn A 1 4 [ o (] W i -5 (LN ITIRY

L BTN

Ferm FREOWOL DedE e 00-11 doest]

Lape 2ull
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