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THESIS ASVISOR: DR.NATTAPORN CHAROENTHAM, 1XX PP

Reclaimed asphalt pavement (RAP) from existing rehabilitated asphalt pavements that were
removed can be used as a mixture for new asphalt concrete production which reduces using of
natural resources. Normally, asphalt concrete or hot mix asphalt (HMA) for road construction is
mixed at high temperature which requires great amount of energy consumption. This amount of
energy must be sufficient to heat asphalt cement to liquidly enough for efficiently and completely
coating aggregate. Moreover, such process considerably emits greenhouse gas to the atmosphere.
Nowadays, there are many asphalt mix methods that allow reduction of energy consumption and
greenhouse gas emission. One of the methods is adding additive into asphalt binder to reduce
asphalt viscosity and increase capability of asphalt mixing and compacting at lower temperature.
This method has been known as the warm mix asphalt (WMA). Based on literature reviews, the
asphalt concrete which is mixed with WMA method still has moisture susceptibility problem.
This is because moisture may be remained in aggregate which can affect coated asphalt cement to
segregatefrom aggregate due to loss of cohesion force. Consequently, this study has adopted
moisture sensitivity test in warm mix asphalt concrete with various proportions of RAP (0%,
20%, 35% and 50%) and two different type of additives (organic and foam additive) at various
mixing temperature (170, 150 and 13OOC). Results show that mixing with no additive at
170°Chas lower moisture susceptibility than mixing with additives at lower temperature. Besides,
mixing with 35% and 50% of RAP and organic additive at lower temperature yields Tensile

Strength Ratio (TSR) more than80%.

Key words: Warm-mix asphalt (WMA), Reclaimed asphalt pavement (RAP), Moisture

Susceptibility

School of Transportation Engineering Student’s Signature

Academic Year 2015 Advisor’s Signature




Advisor’s Signature




a A

anAnssulszma
X% o 1 1
A1980NI1VVPUNIZAMAMINIE Yanaa1 9 590 TDersnussmsuazionsy
d' Yo o = o Aawv Qsj dy =1
nlvmwuzi Ysnw vazaivayumsaiteluniiilasl
L o o a s (= a a ¢ A Y ]
919139 A3.0130501 DIYFTIN 0113INUTAEIMTNUT NIMTeUTY LUz
1 A Y [ o = a a o 3 4
FIeae luMsunilayniag o aaeaauuusiinseuIneinusIuas a1yl
L4 [ J o o’td' = a a 4 d' Y]
JOINANI19138 A5 TAUNA UM 019139NUTnEIMenTnus Nariuayuy
numsanet uaznjanlimsuugth madeuInerinus
o <3 A 9 Y A A o a VoA
YoVOUAY AUIUNY AU IMINNUTMIsOUIN 1 andmnssuauds 1570
Uszeaunuenas uazliamlsouuziii

&%

YBUDUAUTIINNUNNHAWFUUNUIATAWY, 53 TuRuAaaInaiann, usEn Nl
9 J o w Aa o Aa o I~ J a A o W Aa o ~Aa
TAueailad $19a (urww), UM uan o, vSEn W luess wiinea () 9190 , USEN AA2
a 4 o w { Y 9 [ 1 Y Aawv
ndinoad (Uszms Ing) 10a Aldmsmdvayuiaanlslumsive
1 a 4 a o o {
YOV UAUTIUAATIZHUAZATINABUNIIIAINTTY F1INNUNNHAWFUUNN 5
v o YA 1 { ¥ {g Yo o 1
(uassau) s lUdsdnssms s wazdlidnerdos nlddusiuazsremae Tu
9 7 A oA
msldginsainazinTosonaaon
YOVBUAUAD UL WAL WrINeaoma TuTadgsuis saudeyaanslszh
s A A a s A Aq Yo o ' A Y} s
Auansesliomemaasuazina lulas nlvdwusimazavas lunslyginssinay
A A
In5edNeNAToU

Y A yao A Hq ¥ < v
MU {IVYUBNIIUVDUNIEAUDAT UI1TAN miﬁﬂWiQﬂﬂ’]ﬁgﬂﬂﬁﬂJmﬂQ@j ﬁa@ﬂ%ui‘ﬁ

Y A = Yo w 9 = o a a J @ dy <3 L4
AN AAUTTUNITANY wazlimaslaqlsaguenn AUNTENMIINIUNUDRUUULTITITNY T

Ayanasel 13



a3liey

%
Hwi
UNAATD (VY ING) f
UNAATD (VY ING) !
AAANT T T I e fl
BT e 3
TTUUNNT N e !
TNTUUM NN e G
4
unn
Lo UM Y 1
I o w U
L1 anudluaazanudanuodamii. .., 1
@ 4 =
1.2 30U T @AUDINITANEY. .o 2
1.3 UDUUAUDIMITANE Yoo 2

1.4 U5 Lot LA U e 2

D
(o4
=
Dh.
(24
(]
2
(=]
Lo
=~

2. mswumuﬂqyﬁuamm

Y, 4 =
2.1 upaflannounia

........................................................................ 4
2.2 iﬁﬂaﬁﬂﬁlm Reclaim Asphalt Pavement (RAP).........oooiviiiiiiiiiiiinni, 6
4 S 9 am 4 4
2.3 MIDOAUVLBANAAAOUNTAAIITTNITHSAD .evvveeeeeeeeeeeeeeeeeereennn, 11
2.4 MATUTABNITHANGU ..ot 15
= d' dy a 4 =

2.5 AnuderIeieanna UL lummatealaanounsa ... 20
3 IO UHUMITADE Y. oo 32

3.1msanenuantiavesiagildlumsesnuuudiumen................ 33

1 [y 4 =S an 4 4

3.2 MIBOAULUEIUNANLANAANBUNIA LABIDTUITUBAR ..o oo 39

= Y 1 1 J A AA a 1
33 ﬂﬁmiEJllGI’J’E]EJNﬁ’JuNﬂnll@ﬁﬂﬂﬁﬂ@uﬂiﬁﬂn ’d@!N’J‘ﬂNLﬂWLﬂu



1318y (¢10)

a Jd a o o"d‘
3.4 M IATIEHUT IO ENAA MU T e 50
= 2 @ 1 A 9 v 1 tﬂy
3.5 massufoudltosnunslFlumsnaaeuniulididennuiu............ 53
Y
3.6MINATBUANN IO NINY U, 55
a Jd a o o"d‘
3. 750 1E RSO AN AT TN e, 56
4. msaanzviveyanazmsefUemamnaTe. ... 57

(% 1 4 A Aan a 13 1
4.1 Nﬁﬂﬁﬁﬂ‘lﬁTE'JG]SW?(’JHN’(?(NLL’O@'W@@?]E]‘L!ﬂi@]‘i/]ll ﬁ@mmqmuﬂumuwau.ﬂ

A
4.2 pamsnagouaNy 1IAIABANUFU(Moisture Susceptibility).................72

5. agUMaMISANYY. ..., 76
51 AFUMAMINATOU ..., 76
5.2 VOUAUBLUE ... oo 77
FIOMITOTIBN ..ot 78
MAKUIN
AAHUIN D). oot 82
AHUIN Uittt 155
AHUIN B ooeesie oot 162
USEIARITOU. e, 183



a3UYA119

= v
M1 1
av A4 9y o Yo a 1 1< 1 4 =
2. 19uAveineatesnu 1 iagaiman (RAP) iuduwnauluuediladnounia..o
22155 undAnatesn 1w (Stability) MRGUIIIAUANUFINIATTIU................... 14

a 9y o Aaa A 9 A 4
23105 amslsunasssumananauie lsamswaumulunszuiumswa uusailan

ADUNTALUGU. ... 15
2 4nAasuaivosasHa AN RTE B TN 17
2 suAafuA eI s RN UENTBUNTE 18
2 6raafuaivosasHa AN AT 19
2.7 IBMITNATOULUY LOOSE MIXIUIE . .vveeeeereeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 20
2.8 IBMINATOULUUY Compacted MIXIUTE ... .vveeeeeeeeeeereeseeeeeeeeeeeeeeeenn 23

[} 9 Y]

2o oA = = A & a %
2.9 NNV UMIANEIANUITIMBH 09 1nANNFU TuFHIMeaflad

PLOUNTO e e, 28
3.1Namﬁmﬁauqmﬁuﬁﬁ‘ﬁugmmamaﬁﬂaﬁc‘fmuﬁ%ﬁ%om ...................... 33
3.2Namﬁmﬁauﬂmﬁuﬁﬁﬁugmmaﬁﬁﬂmasmiwﬂ .................................. 35
3.3 HANINATOUHIVUIAAAE(Gradation) Y9ITAQNIATIWINU.........oooa 36

3 4mamanaaouvnlsinaeailaddmug (%AC) lu RAP 9 nmsqudied.....37
3.5M3nTznevLIneUMAved TaaAInIuMRAP DY lud e afladduud. .38
3.6MINTLAVYNINOUMAVOITAHIMUMRAP)UVA DA HaAGIMUS. .38

3.7M300NUUVIATIEIUHANUBITAARNINIUNT (RAP): Taqurasin v 0:100....40

% a 1

3.8M30DNUUVIATIAIUNANYDITAARNINIUM (RAP): Terqu2a32u11y 20:80....40

Q

a 1

3.9M390NUUVBATIEIUHANYDITAARNINIUN (RAP) ApTaauIasInln 35:65..41

3.10M300NLUVBATIAIUNANVDITAAHNININUN RAP)AIDIAANIATIN T 50:50...41
a o I ey ) [ 1 1 '

3. 1115mnanealadsuuanasaniP) d1MiuoaI1a1RAP A9UIATI1 1110:100...43
a o I ey ) [ 1 1 1

3. 1215maneailad B uanasInP) M VoaI18I1URAP o031 111320:80....43

a o I ey ) [ 1 1 1
3.13‘]J53J']ﬂ‘ll,l,’ﬁ')ﬁwﬁG]G]ﬂllu@‘]ﬂ@]ﬂﬂﬂ’lﬁppﬁ']ﬂiﬂﬂﬁi1ﬁjuRAp Q‘]’E]ﬂJ'Jai'JﬁJGI,WH’)SﬁS...A:S



1313 (A0)

M3197 nin
3. 1415 nameailaddmudidosnepdmsusasdnRAP doudns 1 1ib0:50...43
3.151J'§mmﬁ'3uwﬁuﬁwmﬁﬁ’mmﬂ%’ﬁmﬁé’mwdauwan‘imﬁmmm (RAP) 719
WIATITHUMIOUOT00. ...t 44
3.161J'§mmﬁ'3uwﬁuﬁwmﬁﬁ’mmﬂ%’ﬁmﬁé’mwdauwan‘imﬁmmm (RAP) 719
WIATITHUMIIOU 20:80. ...t 45
3.171J'§mmfc’huwauﬁywmﬁ&’mmﬂ%’t’?m%’ué’mwdauwaﬁﬁﬂﬁmmm (RAP) 910
WIAT I U UB5:65. oo, 45
3.181J'§mmfc’huwauﬁwmﬁ&’mmﬂ%’ﬁm%’ué’mwdauwaﬁﬁﬂﬁmmm (RAP) 910
WIAT I THUIIIOUS0:50. ..o, 45

= 1Y 1 1 4 ~ s J
3.19518M5IATIUAIDE A IUNT UL AT aAADUNTA LABUITUSAR . ..o, 46

.
=9}
Se
()}
Lo
)}
-
N
=).

A ¢ A J A A s o
3.20 USuaweailan duue Mwmzausazlsnaeailad Fuualv
FOIVIDINITININU A% oo, 51
A [l 4 =~ A 9 a 4
4.1 wanmnadougaanliavesdIukauealaaneuniaels Usuuueailaa
= e’d'
BB UATEE NI TN oo e 57

Y
4. 20AMINATDUANIN IIAIADANIUTU .o, 7



U
aIuYNN
= Y
NN YU
2. 13dAIMaANNgnyoonu uNoe3 oAU IF M e 7

4 s
2.2Lﬂ§@\1ﬂﬂﬂﬂﬁﬂﬂhﬁl!%ﬁﬁ .................................................................... 12

v o J 1 o J wva 1 1 4
2.3ANUAUNUTICHIN %fmu,@ﬁ%lammmmﬁummmmmmuwﬁmmﬁﬂa@

=}
L DTNT e eeeeeeereeerenneenneeaaeaseessssessssssssssnnnnsnnssasssssssesessssssssssnnnsnnnssmsessanns 13
2.40NHULUDIANTNAUTUBTA TNI(AGVEIAR) ervrrrereeeeeeeeeeeeeeeeeessssennsnsnnnnnns 17
2 5ANHAUSVDIANTHANNUTTIADUNT G (SASODIE ®)sveerreerererrresssrreesesssesssssseens 18
Y
3 U UADUNIT AT N ITANE Tereetteeeeeserrrreeesesseessrsreeesessssessssssessmmnsssesesees 32
A g U
3.2 ANTHA NN B I A T A OU e eeeerrrreeneeeeeeeeeeeeeeeeeeeeessssennnnnneaaaeaeeees 34
3.3 Faquias i Usemniudun 1F I umsfnm e, 34
3.4 YUAAAE (Gradation) YOI IFANIATIN U ceeeererriereeieeeeee e 36
[ A A 9 =
3. 53R IMIUMINIF TUMITANH e eveeiecre ettt snre s 37
o Aa 1 (5 [y =) o
3.6 YVUAAAZUDLIAARNINIAM LUD T IUE AT AATIIUA .eevveeeeeeeeeeeeeee e 38
3.7 VAAazYe I aAAINIUA LUV O ATARTIMUR ..veveveeeerererceeeeeerereeeean 39
Y 9
3.8 AT 1E@IUNANFUNTIBINder CourseUMUIN ¥ 1 uneernnervnneeeeenneeesennneessmmnnne 42
3.9 IATOIUADADN TUITA +eeeeeeeeeeeeeeeseeeeesrreeeessseeeeesesaeesessseaassssssesssseseeeans 47
3.10 A3I9A0UUHYIAIBInfrarcd THErMOMELET GUINL....vvererrrererresseseressesessen 48
3.11 AIDGINAUDDNVINUULITIAD +eeeererrrrrrrrnenennneeeeseeeeseeesssssssnssnnnnsssssesseses 48

a 4= g [ [ A
3.12 uaaam S sumeuivinuo e ailad Fuud e UL AN A NN U TN AN
S ASODIE® et teeeeeeennenennneeneeneeneeesssessessssssssssssssssssssssssssssssssssssssssssssssssssssnss 49
313 MITIATOUAIDITINTITHEY ereeeeeerrereereesesssnnnnnnnsssesessesseessssssssnssnnnnssmeens 50
a Y Jd A ¢ A A [} 1 [ o
3. 14105 ameaan WU NMVILAY WY IINDIMANINY 4%  UUAAY
DT T IUYBITTR e veenveereenrerueeeeneeetessessetesseestessesueestseeseessesseensesseensenens 52

a o IS J Ay o o ! @
3.1SﬂiuwmuaﬁV\Iammmlewmmmi DUNNUDATITIUUVDIITA ..eeeenennnn 53

Y
3.1609UA 019U UNINATOUAIIN I IF RO ATIUT U e e eeeeeeneneeeeonn, 54



M13UYNN (610)

= v
MNN Bl

J 2 d J 1 A Ay Jo o 1 @ a
4.2L1J®’5LG]5°LJGI°]5€N’J1\1®1ﬂWﬁﬁﬁuﬂgﬂlmuﬂﬂﬁﬂlmﬁﬂaﬂﬁﬂlL‘MﬂGﬂiJﬁﬂﬁ’J‘Ll"UEN’JﬁﬂN’J

MIAMIADUIDT IV veerrererreerereeeeriesreestesreeeessesseesesseseessesseeseses 60

430MUHIUUTWUNMUTATIUVBITTYHIMANADNIAT I INY e, 61

440D T NNTWUNMNTATIUVDITAAAINIUNABNIATIN N e 61
! = A 19 9 A

450 uA005 NN T TH A THAUNN vt 62
1 =~ A 9 A a A = J

4.6AUADITNINUD THANTHAUNUBHADUNTY ceveereereerrererreeresreseeseeseeenenns 62

4788005 MWD IFETHAUANFEA T 1.vevrrererereereereeereereeere e 63

4.8AMULANANVBIANTDITNININNTA819N IS e mawuls suneu iy

o 1 d' = 9 Q' d' d' a =

a8 iimslFasnaunniignrauiguugil 170 09 USATO ..eeveeeennrenee. 64

4993 lvaswunawdadiuveiaqaImaunaonIaT W Iy e 65
J d‘ G Y Q’

41001075 TR0 10 T F A T AU v eeeeeeeeeeeeeeeeeeeereeeeeeeneeeeeeeseeesesseeeanns 65
1 A 9 A a A o

4110105 1M TS M AN UBTIADUNTE 1eeeeeeerreeeeeeeeeeerereeeeseeeeeesseneeeees 66

412013 10 1F A THAUNUBTIATHY <eveeeeeee e e e eereeeeeeaee s 66

4.130MULANANYDIAINS THannmMId10819n e snauiulssususudiog1

nlutimsldmswaumnuignnauigurgil 170 09 ISAUTI ...veveevvneee. 67

4.14AMarshall Quotient 3UNANAATIUVOITAAHINIUMADLIATI 1N ......68

4.15A1 Marshall Quotient 18 13 1H T HAMNY cevveeereeereeeeeeeeeeeeeeeeeeeeeeeseeneeane 69

4.16A1 Marshall Quotient H01H TN AUNUTTADUNTE e 69
' . d‘ 9 A a

4.17A1 Marshall Quotient (BT THEAINUTHATHI cevvveeeeeeeeeeereeeeeeereeen 70

4.18ANNLANAIAVDIA Marshall Quotient 1AM IAIDEN e Ha/Seuiey

a =

Aumedd lutims ldasnaunuignuauiigugil 170 esuvaifod.......71

U

' = Y =~ Y
4.19 Waﬂﬁ‘ﬂﬂﬁ”t)‘iJﬂnlidﬂﬂ‘lﬂNﬂ’mﬂuﬁﬂnmﬂEJﬂLm$ﬁ’ﬂTJ$LL°H\1 ..................... 73

420WaN13NATDUAT Tensile Strength Ratio (TSR)eueeeeeeernrereeeeeeneneeececacnsncasns 74






1.1 anwiwnuazanudague iy
1 a U o {a
MIneaIIRIMIAINealad(  Asphalt  Pavemend)NHion 19 lua)szimea Inefe

a =2

AMIHANTOU (Hot Mix Asphalt ; HMA)IZADIFQUUQUHENGIDT 150803 U BaITod
= v Y o A qy pu A
NATFIUN N -1.4082532) Tums Tnanudeunueraeailaaie Ivainenazindounia
9 ] =1 Aa Aa d! A o 1 o ] 1 [ A 1 eﬂj
59U (Aggregate) 190819 szaAnTn M Fa3saenani llgmsdandasemaiounszangau
a [} A =\ o 1 [9)
ussemealulsuamn Tuaie 2 nensseimu Insaszriindawavesmsiasens
4 A A o a Y o ! 1 4 Y
asvou laeen leaniinaildinadnz Tandou Jai ligmsiauunalulas ivoaans 1%
[ = [l 4 = 9 A 2 o o
wasu lumswssudunanueailadnounialasldasnauim ( Additive) ¥9In1szaen
A A A ~ A s A A I~ 7
o aAANNHEAYI DAL IFIANIUVDIAIBLedan viemulsuasveseeailan
A Y = 9)d' Ao ~ ag dyl = [
el awnsamasuulasm Idngungiidias TaeGenisnisiiduna Tuladnaugu (- wam
Mix Asphalt ; WMA)
=~ @ PN 9 | % o 1 o a
Tuaazi@ernuieamagnldaniuszeznami suiludesimssoniigams

T garmaRungnya e (Reclaim Asphalt Concrete; RAP) amniniuvyuiionldau

v
a0 [

n av Y 1 Aa 1 1 dal
Tnai'lé (FHWA, 1993) Taga1uIvenruyaasldimiun a9 {WINUN (RAPIHAIUTINIGTD
wnauinldlmildedefidseansamlndifioady  Jaqlndaw 55501A vazawnsald
1 9 Y Aa 1 < a dyw a = ' 9 A [
noda3191av3e ede lsiamwAamalszaniidnmennudemeneueigms Iaurson s o

1 Y ]
1139 FIDWAANNHABAWHAITY 1NHITNTAUTINNTINUMTVIITMIBNUUY AINT 1]
MNZEN LAz dNNQNINE FIANMFeIenaINdNNgNeIMA 15U AN AAe

Y

< ) a 1
AMFU (Moisture Susceptibility) 1T ua1riguoImMsH13Aden 189998 IIAIAE1NINNT13 08
o a v o a
az 50 Tasmsgadenisazinaanmsuendiveuediladninaeuseus HINIaTIW
A a = = = ' o o

(Aggregate) ¥130019NANMIGRYIFBUIT DA HEITzHINepaHaduaz a3 Tagns

Y
F13AAeMIe%IATITeN1 Stripping (Parker 118 Gharaybeh, 1998)



a o dyd 1 Y =X = d‘ dy U 4 = a
N1U7 fJ“L!‘Nuﬂluuﬁﬂ‘]ﬁ'lﬂ?'liJLﬁt’J“l’ﬂfJ!u’E]\‘]EﬂWﬂﬂ’J"IiJG]SuﬁlullfJﬁ“V\laﬁﬂGUﬂﬁﬂ“ﬂuﬂWﬁN

v
' A v

= a 1 I '
QUNUITANINNUN (RAP) wWudaruway

[ d =2
1.2 Jngiszasnvesmsanin
4 a 4 a J @ a ' I
1. edAnyunalulagmsnaaueailadgnounsastianaugulaslsiagaman (RAP)IY
druwanluulas
2. eMdaNdINANTENIN TagHamam (RAP) wagdaguiasiulvnd dmuzauivelsd
o
Aunamalumsesniuy
A = = A dil J A AAa 1 1
3. iedAnyIANUdsmsiodnnaNurU Tutealadaounsanuimanuiudiunan Tag

ax 1 = =\ v Aas 9
’J‘ﬁﬂ”liWﬁll@ul‘ﬂﬁEJ‘]JL“I/IEJ’Uﬂ“]J?ﬁﬂ"IﬁNﬁiJiE)u

1.3ﬂli?)'].l!°llﬂ‘lli’]ﬂﬂ1§ﬁﬂ‘hﬂ

2

el IdimsAndandunan sz iaaiinam (RAP) Loz iaquiasiu

1 a ng [ 1 1 9 A {

Tnuasssumanaun 4 95121 1AL 0:100, 20:80, 35:651az 50:50 Tagldaswaumnui
1 [ a, 1 (= A A a A ~J R A a

uana 19y 335 laun luliaswauin, asHauiusiaun3d (Sasibit") wazasHaunNyie

v
= =

T (Advera"uaz Idguuginauiuanaany 3 gamngiilaun 130, 150 waz 170 oM
~ A o o = a A L s a '

waFd 9nNuINIAnIANUEsm eI InANUsL Tulealadytianangu Tagns

ax o /9 ¥ & Y o & = o o o
ponuuuIsusurad Indu luawdedmuamumnasgiudsuniei na .1.408/2532 dmsusu
71749 Binder Course Y119 %” (19 Haaiuas)

@ A Aq Y = dyd Aa A . =& 9

Taquiasawsssund Nllumsanutiilusiaiuyu (Limestone) 491401910
TsaldAuAaanaann sunethnges Janiauasnwdtay 1¥iaaaman RAP) 118
110M5YA TaRINI9IN DUUEIE ND .29 1ADUMNIAGAULDINMIAITA  HI9 NI 1+140D9 N

2-+209AUNWATHINIIN I AUNITITA

14 Uselaminmannezlasy
o 9 = 9 = U [ 4 = =
1 mldnsudemsldmaluTagnangulumseenuuvdiundunedilannounia Il

Aa 1 I ' £ g 1 Y a
AANINIUN (RAP) Wuaiunanluwia sadumssigaans 1Ensne1nssssua

uaza@msﬁmmﬁmmé’au



2. ldmsudeandunmungausenineigaiiman  (RAP) Taaramalmi uay
a [ L 1 4 I 1 4
Ysmaweailad lumseenuuudiunauuediladnounia laeldSnaugu iioan
a A A
Jyrinnuderieiinwinanuay
o Y A 9 = ' 1 o
3. MhiduamelumsdenldmaTulaswaugulumsssnuuuaiundutoailad
=) =5 a 1 d 1 Yo ] A 9}::' 9
aounIn lneliagaimaniuudiunay lHiurilenursedingveslunms

Y
Aodd 1IN NI ILazonYY



UNN 2

U Y

PMIINUMIUNGHHUazNUITe NN IV

v
Ay

QuATethuluAn MO TEIUHIYTE I IARININN ( RAP) Lazidanasiy

q

1A A I ) = =2 A zﬂy
Glﬂmwmmzﬁu LWEJL‘}JuLLumNGlumﬁfJE)ﬂLL‘U‘Uuazmmﬁ'ﬁﬂ‘lel1mmmﬂmﬂmmmﬂmm%u

= a

o 4 A a 1 i< [ dyd
“luu@ﬁ‘mlam@umm%u@mﬁm’quﬂmaﬂmmum (RAP) L‘lJu’muWﬁuclumlmﬂumimmm
v

]
Av aaA Y v A

NOBRUATNUINNINBITOI ATl
Y 4 =1
1. weaWannounsa
2. 4 ﬂa’J‘WNLﬂ'W (Reclaim Asphalt Pavement; RAP)
4 = Y an 4 4
3. MsesnuUULeaHaAnDUNIANILITNISILYAA
4. malulagmnangy

= 4 f a o 4 =
5. mmmammﬁmmﬂmm%uium%mmﬁﬂamaumm

Jd
2.1 weailanneunin
o = A @ A 9 1 = 4
uodfladnounia o Taawaui lnInmMInauszu e alaaduud (- Asphalt
v @ d‘ 9) o 1 9 a
Cement)NUIAAWIAII ( Aggregate)in 1415 Toal lunsnoaianuy nganssuued
U 4 I 1 I { a
uoailadnouniallunuy Viscoelastic IagA1nunda ( Stiffness)tilstlasuauguvigilae
[ A oy o o ] 3 [ [y =S 4 =\ a I v A 1
Frnanihntnnseiszeznaduduiaquodlanduuasziinganssuilu lugdavangu
. . v A Yo g} @ o J = a
(Elastic Materiauauiia lasvsimidinnsziuiluszeznainu ueailadaeunsaaznlaesu
a I
NWANIIUTIU Viscous Material (Poel, 1954)
Jd d
2.1.1ueaandiuun
4 U 4 4 a I
uodlad ( Asphal)WToueailaA®uud ( Asphalt  Cement)lansUiuuily

4 I A
drmlsznounan 019NATeIN NI TNNANNULNTNOY IUuFUTLENUZABY ( Rock Asphalt)

¥ T o

A IS 9y o 1 v A = a 9
Wii’)'ﬂﬁ]&ﬂuNaWﬁi’)EJhlﬂ‘V]]'l,ﬂil"lﬂﬂ1§ﬂﬁ1!ﬁ"lﬂ‘]Jﬁ’JuGlUﬂ§$1J’JUﬂ1§ﬂﬁuﬂjﬁilaﬂﬂﬂﬂ ﬁ]Sllﬂ
a o I A 1A = 4
Na@ﬂﬂ!"ﬂﬂﬁﬂﬂﬂTﬂI@]i!,af]llllﬂﬁﬂaﬁ
=) J o Y] U 9 = Aa A =S o Y o
toaNaATUUAT NI VNUNOTT WOUUN 2vuafnouaaaaauuauazteailan

U =) 4 = I A o =} A )
maﬂﬂﬂu@ﬁwammumwaﬂymszuﬁmuazmumwuﬂﬂizﬂ@umﬂmaqamm



4 4 1 a [ 4
laTasasuou (HC)waz Tuanaveozaoudy 9 15U oongtau (0) luTasu (NuazFamlos
2 o Y =) LS A A A R v o Y I ]
(S)ﬂ\?“l/lflﬁllﬂﬁﬂﬁﬂ%mu@lmﬂmﬁiJ‘U@]GlUﬂWﬁLG]f@iJﬂﬁgﬁWuﬂﬁ@ﬂﬂLﬂW%ﬂuﬂﬂﬂla!fl']ﬂulﬂlﬂu@ﬂN

o 1 oy [ I 1 1 % 4 A
a ?ﬂlﬂﬁ0‘]9_1@\1ﬂufn'i‘;dlﬁlW"IHEUEJ\‘]UWﬂuﬁﬁ]ﬁ'ﬂTWﬂWﬁlﬂUﬂﬁﬂ-ﬂN Llaxﬁmmaaumgﬁagmwgu

a

2 2y wa o S ¢ & A a4 P
MUY enaautinaniuzvoeailadsuudziiuveaiuieegngurgiilng 39
o & A v A aq v 2 o I R A A A
tuunazasuiiugungilvigavuauteailadsmuuai]uaoiuzvearal HiolnNuMla
A 9 Y = o o 4 = A Ao ]
wonazl¥anu'ld Taslimsdwunlszianveaeafladaounsaauanuvianialunuie lu
1 4 4 a
1006 IUUBINBYT £20% NYUHYN 60 DIFNTATY A
[y d'da a \ d =
2.1.2 daslsmamamuniianswanegaunnvaaeaiannaunn
A = 4 @ ~ o @ I~ ] 4
- smaealad s Asphalt Cement) Apsaulsndrnyiluegrannigalums
o A a A [} £ a [ Y S 1 9 ]
MruanuantiaveImIMaUIandy dasnaneailaddoslimgndetazilivou
a Y oA 1 4 = dgl 1% wvAa 9 1
Ysnaeailadiiuzausonediladnouninduegnuauauinvesudasiulaun
YUIANDY (Gradation) ANHAUTANUHANNY (Angularity)
T 12 ] 1 1 [y o
- YONINOINIA ( Air  voids) AOFBITNIZNINNIATIV LAzYIINADUR BT AA
[ [ 4 @ 4 a Q' -4 I~ [
F9971901INA YnevnLLUioToIMsseaulogungiiugediu idumsilesiums
a 1 9
1NATD900
- FOUTNIZUINOYNAYOINIATIY ( Void in Mineral Aggregate, VMA) avilTual
Y 1 v
Foaiiauanegsynitulai luueailadaeunia Fereaieszninlannasy
1 d‘9} 4 o A Aa ' J [
VRdIMIzgRENUNAsuedilan teailadaounianlyoa e nINTaauIaTINga
UMANUNUNMUADNT IFIUA
] o = = a 4
- ANuruNuvesueailadneunsa ( Density) ¥iuedd UTianiasiuveseailan
= [ =& [ a a 4 = 9
ADUNIANN TN UI81T 10T TumseonuuUFIM e aadndUNI A ABI0DNLIL

Tfanumuninliginan 98% vesarmmuuiud ldanieamaen

2.1.3qmauﬁ'?m1ﬁﬂanisuﬁﬁmimﬁm%’umsaemmudmwauuaaﬂaﬁﬂwn’%ﬂ

- AWANNY ( Durability) AIMegavigudetinnuannsolumsdunmums
/doudn M (Disintegration) YoaUY SuFUAANININEMNNI05195 wazmsualsiiy
YDINYNIANADADIYNT 159711

- @esmw ( Stability) ﬁame?}wEjus?fmﬁﬂ3mmmm1umaiaﬁuﬁmﬁ’ﬂmﬂ
miiﬁmﬂﬂa”lajﬁﬂmﬁ@ﬂmﬂﬁﬂuuﬂmgﬂin ( Deformation) LazMINUTITAN
(Cohesion) T2HINUHIAYBINIATIN HINAIVOINIDTINHONLLAZANUVTUTLILAIND

v @ < ia N @
THueafladnouniaiuliadesnuinasmdaimssameiunanuueaiad lu



a a9 Y] 09/’ Iy (A L [l A
gam)ilnadnae auiualsesnuuy Inilsnaueailad ludiuwauimminzau
a A 4 1A 1 Y = [
mniSnaeailadganningis sxdmalnanudsanuszHianIaIvanal
~anwdielumsvasauazneas N ( Workability) A3 NUA Workabilityfovuuia
1 A 9 A A ra A 9
AazwpINIaTIY drnnmsdaen lsvuanaz Avuai lvainu il viomslduaa
Ao (= [ 9 a = 9y
swatvanag lud wu msldeynaurasmwvmnanarannnuly saudeams 14
a Ao A 1 9 4 =\ [] A a
garigilumanavidnnu ) dwwaldveailadnounialiamnsandoudniasu
Y
18a
Y ’ 9 1 o :I g‘
- ANWNAIUMIUADNITAT ( Fatigue Resistance) onsanszaimuusi ldgun (- Cyclic
v Y
Loading) 91nmMsMimtindaasuuaini minuasanima lia @smuresing
a S ° o a
pmalunusetioanu i) nSemaden ldueailadniiganingt sz liraimg
Y Jd a 1
weailadinanisarlade
Y ' A Aa ' A o & Y A
- anwdmmusenisau loa ¢ Skid Resistance) Aymaeailannauniaduludedl
Y ~ ] A %] a va A A
ANnuAUMLIINe Nz ilesiunIeandas Mg iamaitiesnanmsau loalu
~ ] a [] A o 4
anneh lidndald iy duan vuennun 1aq myeenuuunimsldueailad  Fuud
' 9 v
Tulsunanunnuly denaliinamsiey (Bleeding) 1393 1¥u3a5 N THIS 8L 39

o 9 Jd A =1 a Y = ng A 9
mlduedailan wuua ﬂﬂlﬂ?%ﬂ?ll’)ﬁﬁﬁlllulﬂbluﬂ UaNINUUMToONUUUNTMS 1F

A 1 S A 1 va Y 1 A a2 9
GULlW]ﬂag‘VI“llJL‘I(Tll"ISﬁﬂJﬂEJ\TJJWﬂG]’l’]ﬂ‘il‘!ﬁiJ‘iJ@'l@ﬂu‘ﬂTuWﬂﬂ"liﬁLl]lﬂﬁﬂﬂﬂ'lﬂ

o

2.2 ﬁ@ﬁ]‘ﬂﬁ!ﬂH Reclaim Asphalt Pavement (RAP)

z a A~ a Y I 2 o A A

“I)"LlW’J‘VINLN@NﬂTiLﬂﬂi“lfﬁulﬂuigEJ&’JﬁTHuﬁuﬂ%%!ﬁ@mﬁﬂWWLuﬂﬁiJWWﬂ‘HﬁTﬂ 9

k4 ) Y v [
PJavenama@euanimainmssvivtinussnninuyue maldsunlasanimernma
d’ A 9 1 z:' A a 1 [} [ o’j =
Lu’ﬂﬁﬁﬂﬂf}ﬂﬂ%ﬂ‘ﬁi@!tu!t@]ﬂﬁlﬂﬁﬂul&ﬂﬁﬂﬁﬂWWﬂWﬂWﬁﬁiﬂqmﬁQuiuLL@]ﬁg’Ju 404 ANUU
o Y = [ A o’j Aa e A 3 a a
%1nJu@1ammw@mwmm@yimwummq Tﬂﬂﬂﬁyﬂ]lﬁ (Mllhng) INDADNVUAINNNIANDDN
v Y v

Tagiamad laninnisaenseniiesne JagNiTend1 Reclaim Asphalt Concrete 139 RAP LEA

gz



4w - 9q 1
JUN2. 13aqrImuaungnyaeanuuiemIsiinauu 14 vy

Tur19a120 AMUAHIUMIFHWA 1182 U.S. Environmental Protection Agencyulﬁ?]/

A ' o a o 4 1 % oaz‘ <
dseidiunluansyowsm laims ldaumeailaduinnii 90 dudu Tao 80% annaruaiiu

I o v

Aamaaungninaumnldlna (D. Bloomquist tazame, 1993) iiipsnnamnsoinauunlsy
E4

unuuaaIm wieldnauswnuwasnlumsseuusursonoaiie vy uenvntiugs

) I 3 :Jl a o o o qa/l a o I a
awnsorh I i umsdune suduauma thlddSulsefumady viod ludluduon1d

1 J d @ @ a 1 4
enanlainlselemivanqguesiaqiaman ( RAP) T 2 dsgmsde Usz Teminedu
s Es Yy A Y o A ' =< A A
wsHgMaas taglsz TortinuauaunadeuigqHInIun (- RAP) 3udumaaendnnig
£ [y I I o 9y oA Y1 Y
ninlugaamnssuueadadsmuuanamsninlsunuuiasm vy nieldsmiuulrasiu
1 1% ns;l a 3G o o A a wa a [

Tni'le duiulsnalumsldaunduilstendesivisanauanianieisinssudromuiu
Shu wazAmz(2008) lanaassllsziiuanudnnmsld  RAP AAAN 30% @183503
NAAOUAD Beam fatigue testttag Superpave WUMNUTnaiaaiimantiosdawaliniu
AumMuaudIi1, Audrey Copeland (2011) na11911aena llinlddasdiuiaqgianiam

v ] dgl ' o o ' 9 A qsz, a 1 Y
(RAP) aounasaului 25% Julluadwmsumsneaseisuriuu liaaseenuuulddvuia
a i 3 A a [ a U d?‘ = Y Y dy 2L o Y
U 30% daugFuniansomulsmaiaadiman ( RAP) Judnla dremqiliosdai i
auateedunuelumsesnuuuldigadimam (- RAP) idas1dua1es iimang e

av

o o ]
Tasaouduluanudse Tnifumsanuilagldmauladununauion 1WuRodrigo Mirs uaz

Y
S 1 9

o = ° = I s o
AME (2011) MMIADHIUNUAUHUUNINTANYT modulus ’GZN ‘U@\Hmﬁﬂﬁ@%mu@ﬂlﬂiﬂﬁ"l Lae

a



RAP #14 0as1dIuf0 0%, 15%, 30% LAz 50% MIAnImMauaFIng ( Mechanical
. Yy 1, v g 9 a
properties) 1@un stiffness modulus, toughness, mm"hmﬂammw, NITATUNIUNITINATO
Y Y ] A a Y A 1 Aa = o 1 Y
A0UAANAT 1INMTNATEUNLIN HeUSIURAP wnlvmauianiegng deuuziiin i
1% RAP 30% , Gonzalo Valdés azasiz (2010) MINATOUNANTTUTINAVOIO DAY
AU RAP 2 8a51aufA0 40% uaz 60% (1411 2 vuwiafe 12 uay 20 UN.) MMsANEI
ﬂmﬁuﬁ&%ﬂamﬂmsmaau Stiffness modulus, indirect tensile strength, mmm%’nuaz
= a 9 VoA AA A A [ Y Y
ANYINGANTITVVDININET HAMINATOUNDIN RAP NUTNa guienaunueualvy 1
A ~ 3N Yo Aav Yo a ' ~
MNAVIZAUNGA, Mogawer LazAdL (2009) ﬂ”l@mmi’sﬁ]EJT@EJGl,mﬁ@;mmmm( RAP) N
PATIAIULINNTT 40% WUTIANUAIUMUMTLANS1aaaulolSuadaarmaun ( RAP)
' b4 v
NN, Yuhong Wang (2016) ¥imsulSeuifieunaauiiaveadiniangniysuz soutas
TmiTaenfSeuiiouszrnammieignaeuasude RAP 1azAIN19NgnaoutaualIsuIas I
T Taold3aqein 18 uvasnn 18 sglulszmaanigomwim Nlanmgiiomaiuanaieiu
NATOUAMUATUNIUANUET TOOUANAINYIN TOBUANATNYTI TOIAD LD ANINVFUTEHD
msnageunuIiaauiasiulu dusz@nsnmmilendnt RAP lwiFesvesmsduniums
uAnd1, MIdumumMsnesedde taziuuIANIUUFOULFNUVDLNNAE  less treated U
s o = a A A 1w ] A Y a
YA RAP a5z ansmmmitoniniaguiasiuluilusesves mymumumsing
9980 HAZYNUIANITUNDFOULFUIUUNUIAZIDY pre- treated
Y [
Tiiieauaiinsiasanlsiamannihesauuuaiunay luumiiy iieann
@ &Y a U [ U a Aaov {
Pagtiuldtimsdszgnadaqiaman (- RAP) hldiuma Tuladnaugu Junanuiden
I o { o 1 [ 4 @ Aa
doamsanwnnuilull1dlumsisegndls WMA-RAPTISA1dIUA 9 1o 1dTaarInig
1 a 1 < I L 4 [ [N
i (RAP) TulSunaigenaziiluilse Toniludnuasugendas uaonn ludwad ludw
ANANTANNAIUIAINT T 1HD991IND WA IHAADAMNT 8118903 IR UN | Zhao LAz
v v a 1y ' 1 v v
AML(2012) lanaaauMIAIuMUMIINATRdas,n1N aenNusuazANNAIUMUANNA

1 v v Y
aromsarEIHauiNrie IunuNdasiauvesiagaaniunm (- RAP) funtiuiinu

P
Y KR

Y a 1y A 4 v L gyt £ Y v Vo
AMumumanaIeIdonuInty Aumuanuyuldassvu tazdumuanudi ldavuuiy
. . . 1 Y =K = @ I a v A 9
Martina Irene Giani  uazAmg (2015) yaiudneunerdumsuliasnudunadoulag
o = = = J Y A 9 Y Y o ~
AmsanpulSeuiioumsneadin 2 wuvfemsdizgndls WMA 11D RAP AnaryTuumn
s ' { s
AUt 1Az Cold-in place recycling (CIR) 11NMINAADUNLIT WMA -RAP Mwayluunausian
Y
Y] I~
C0, a9'l4 12% aams lgnasauadld 15% Marisa Dinis-Almeida (2016) msfinfiidiums

4 as 1 a 1A J J a
Uszgnad RAP  100% laedTHaNgU NAROUHAWITIFUITUISUYAa  , 3D immersion



Y
compression, mm"hé’fmamm%u, NATDY stiffness modulus, MIMUMUANVAWAZNIINA
1 9 1 A o U Y =~ = v Aad 9
39909 HANMINATOUNUINITAING 1 INHANBLIAINUITMIHANIT O
T o o a 1 1< [ 4
Tagnueninerdesnumsldiaadman (- RAP) iluaswauluneailad

=l Y o ~
ﬂﬂuﬂiﬂﬁnﬂﬁﬂﬁqﬂqﬂ 31319 2.1

Y]

A Av A A 9 Yo a 1 I 1 4 =
ATTNN 2.1QWN'J%EJ‘VILﬂEJ'J‘U@Qﬂ‘iJGlGI)"JﬁﬂW'JVINLﬂ"I (RAP) Wuauwauluteailannaunia

-2 a o a A o =
ANE ﬂiiJ‘]m’Jﬁﬁ]N'J'ﬂ‘Nlﬂ’W]llu&’u’] NANITANHYI

e

\ v N y )
Shutlas e 1INNI30% Vlﬂ‘ﬂﬂﬁﬂ\iﬂiﬁfmuﬂl1ua1ﬁ]1ﬂﬂ1iﬁl“ﬁ RAP
= ' Y an =
NnuINNIN 30%RYITNTNATIUN
(2008) oA
UANANNUAD Beam fatigue testllaie

Superpave IDT WUNAYTMITTAHING

2.

YAy ] v v
indeelidanalianudumuaiuaii

A

Mogawer LIAYAME 1NN 40% ANUAMUMUMTIRNS Nanadile

s dagAanian (RAP) Ny
(2009)

Gonzalo Valdés N/A fMsnAToUNYANTTUITINAVDIEALID
WAUAURAP 2 80518IUAD40% LLAY60%
(2010) ya A
(lFHu2 vIAAD 12 1a220 W)
Mmsaniguantiazinannms
NAADY Stiffness modulus, indirect tensile
strength, cracking 18 fatigue behavioria

NMINATOUNUTINRAP gallonauives

Y 91 4 A
umi}ﬂwﬂmmmzﬁwqﬂ

Ed
Rodrigo Mir6 30% msaAnHyaduiinfnyimodulus g

It I °
m@ﬁllﬂﬁﬂﬁﬁmlﬂuﬂﬂlﬂiﬂﬁ'] LIIAZRAP qﬁ
(2011) .

a2 o '

N4 905 18IUAD0%, 15%, 30% 11AZ50%

MmsAnuguauiAFina(Mechanical
. v o

properties) 11 stiffness modulus,

toughness, moisture sensitivity, resistance

to rutting and fatigue resistance




[

= Ay A4 g
A1TNN 2.1 UIYNINYIVDY

o a 1 < 1
vlFTagraman (RAP) udunanluneailadnounia

1
(n9)

9 a o A A 9 =

AfnEN Ysunaagiimamiuugii WAMIANY
NMINATOUNUI NRAP 110 1M

wa 1 Aa A o 1 q Yq ¥
auian19a e Imsuuziin iy RAP
4
7 30%
S o v o a B o S
Audrey Copeland 25 %uul uadwmsuduimaly | msthldldreateimeaisesniuy
- e ‘A , 2
(2011) AITNU30% Ptvua iy 30% damsuneanse

v Ed
mindFuaiagaamian (RAP) Jusnla

Zhao LlagANY

(2012)

N/A

NAFBUMIAUMUMITIAATDED AN
3y
Tadsennudy wazaNudiIHMIUAIY

& dremsduasnauivasiia Iuwu

o ' o

Aoandiuveiagiinum (- RAP) @

£ o v a 1 9 A
WINVUUANY AUNTUNTINATOIAON

v v
=

) &y oyadt L
3J‘]ﬂ‘1]ucﬂ‘]u‘n']uﬂ'ﬂﬂ%u‘lﬂﬂﬂqeﬂu Hay

v
YR 1w

Fumuanudr ldavueiuiv

Martina Irene Giani

(2015)

N/A

VY = = o 3 a o
umuuﬁﬂmmmnuﬂmﬂuumﬂu

S v o = - a
ﬁ\ilnﬂaﬂﬂiﬂﬂ‘ﬂ"IﬂTiﬁﬂHn‘]JiElllL‘ﬂﬂ‘]J

N3

Aoata2 wuufemsdszgndld WMA
Y o ~ o .
Wiy RAPARaTuuwaus uag Cold-in

place recycling (CIR)

MINNINATOUNUTT WMA +RAPTINEY
Tuumausian o, aeld 12% aan1slé

nauaelA15%

Yuhong Wang

(2016)

N/A

mmsnlSeuisuguanivesianiem
gnysuzseuusy vt TaonlSouiion
FENINAIMINYNTOUITURIS  RAP

uazimeiignaeuuandenIas




11

[ @

A Av A Y} Y a ' I ' 4 ~
AT NN 2.1 IMUIVYNNYIUBDN ‘]Jﬁlclf ﬁ'ﬂWTﬂNLﬂW (RAP) Lﬂumuwﬁﬂuuaﬁﬂaﬁﬂauﬂw

(?19)

9/ a o A A o =
@ﬁﬂ}ﬂ ﬂiiJ‘]m’Jﬁﬁ]N’J'ﬂ‘Nlﬂ’W]llu&’u’] WNANITANEI

NATAVANUAMUMUAILAT T08UANAIN
YN FOPUANAINGTI 0980 1AL A
usEHaMINAdoUNU N IdauIas Il
fHlsz@nsnmmilondn RAP luiseaves

Y Y Y
MIAUMUMIUANTTY, MIMUMUMNST
1R300 tazuuIaN I FoNIBILY
UAE less treated THYBLIABINY RAP 92
= a a A "W ]
lszansmmwmieniiaauiasiulnily
& v a 19
1599U83 MIAWNIUNIINATOIGD LAz
UNIANINLBFONUTHUUUNUMAZUUY

pre- treated

. . . = = g s
Marisa Dinis-Almeida ttagnasg N/A msanulidumsilsegna RAP 100% Tag
Fraugu naaeuIFunsusad, immersion
(2016) o 1 &
compression, 771 1adIABANAY,
. Y Y
stiffness modulus, MIAUMUANNATL, N3

11A30989 HaMINATIUNYINITAING

WraisuReasuIsmsnausou

d a4 Y ad ¢ d
2.3 mseanuuuteaanndaunInnIBITINSUTAa
Y
AFMIanaesnuuuLazNau1lng Bruce Marshall ¥a99104U U.S. Corps  of
. . Y o [ an Y o 9 o 4
engineerings llﬂWGJlHWLLﬁ%ﬂ‘iU’]JEQ'JT]fﬂilla3ﬂ1ﬁuﬂﬁlﬂlﬂum1@‘ig1uﬂ1§ﬂﬂﬂllﬂﬂl£ﬂﬁﬂﬁ@
ADUNTAASTM D6926 Standard Practice for Preparation of Bituminous Specimens Using
Marshall Apparatus (161 ASTM D6927 Standard Test Method for Marshall Stability and Flow of
Bituminous Mixtures

an [y 4 =l am 4 4 o a ~ ~
’J‘ﬁﬂTiﬂﬂﬂ!lﬂﬂ!t@ﬁ?\lﬁ@lﬂ@uﬂiﬁiﬂEl’J‘ﬁll']iLL‘]f'ﬁﬁ %mwu@ﬁumumclwmquww 25
a A A Qy o =~ 9y [ 1 ya 9 ] 4 Aa A
UaaluaTHge 1 U Iﬂﬁl‘ﬂ'lfﬂimiflllﬂ’f]1!GI’J’E]EJ'I\ﬂﬂiJﬂJHWﬂLﬁHN'IHﬂHEJﬂﬁWQ 102 Uaaung ’LI\?
a a 2 9 o an ! A o g A v ¥
64 UaaLUNT G]NG]90%1@13J’J‘ﬁﬂ'lil,m$ﬁ'3uWﬁll“l/]ﬂ'l?‘iu@hhsluﬁ@\‘iellﬂﬂ mﬂwmmwu

o 1 1 &%
(Heating), MINay (Mixing) 11agN13UADA (Compaction) dIUNTNIZHINLBANaANULIATIN



12

|
IhilulUawuiag 31U ASTM D6926 Standard Practice for Preparation of Bituminous
° 4 s s
Specimens Using Marshall Apparatus HazhNINANAT O UAINATRINANATD LIS LBAA

waaalugii 2.2

2 A .,
sUNn2.21n509nANATRUINT AT

a P ]
mM3msuaeailadnimunzan ( Optimum Asphalt Content)WIoH1aIUVUIAAAE
] @ 1 I~ 1
YINIATIN (Aggregate Gradation) HUIYAGIDEINNATOUODNIIUNAI 9 %A TasuAA YA
os.: o [l § a 4 1 Y o [ [ o 1
Wuieduinaaevaziidsaueailaduanaeiu dmsuminagevazialigadiedie
a 4 [ @ A 3 J <3 4 { o
nageuTUSuaeailaduanaeny Taamuasiag 0.5 nlasidsud uazwanaziirli@weunsin
os.: aS a 4 [l Y 1 1 =® 1 o’d‘ =\ (] 9 1 d'
Huasualsuaeailansgiatios 2 ansudemusalaanvuizay uaziing1atios 2 A1 9
[ Ly oA 9 A o a o ¥ o 1 I o 9 @ 1 [
weaweailadnmuzanliuds Tashimsnaaiiteudtediuiiusiuiy  30euA1061960
a o o $ [ os.ll 1 qI/ a
YSwnaweailadnite q duiulumsdnyimseonuuuaivwanioulasna 1y ldlsuw
Y
U o 1 1Y 1 [y 1 LY 1 1 LY 1 o v
ueailaduanaiafy 5 A1 9xdpaMsdlIeeanadel 1 5 a10813 uaazdsudlIngaaziitimiin
syusEe 1,20005
4 ) [ { ;g v o J
wenswmamynaaey azih lunansl dawaaalugli - 2.3 Fuiluanuduiug

v a & ] = J 3 Jd v
serdnNYsnaeaiananua UL ﬂ1§ll1’iﬂ @095 MW 10T FUATO9IIN0INA LAY

9
=~

J 2 Jd J J a v o d @
lflJ@il%u@%@ﬂ'ﬂﬂix‘ﬁ'ﬂﬂﬂuﬂ"Iﬂsll'ﬁl\ﬁJ’Jai'J‘JJ AIWTONAITUINNIUAUNUTAN ”I,SP%JGN



13

I3 J ' . . A a o 2 A dgj
1. Lﬂ@il“ﬁu@]“ﬁﬂqjqﬂﬂ']ﬂWﬁ( Air  Voids)azaaay wollsunaeaadmuinau
A s A d? 0911 Y 1 [ 1 A
Lu’e)QmﬂuaﬁﬁaﬁmwuﬂmuumﬂﬂLmiﬂ@gmu"ﬁammmuﬂmmﬁ
9 ] . A d? A o Jdo Y
2. 114@]@1!@1!?]'3']1]‘”1“!;11!1! (Density) NNV L‘L!?Nmﬂmmmaﬂuueﬁﬂa@‘ﬂﬂw
] 1 A AN Y < =< A 1
f)'l&lﬂ']ﬂﬂ']ﬂa]cluﬁjuWﬁllﬁ'liﬂiﬂma@uﬂulﬂf]ﬂ'lﬁi'lﬂlﬁﬂ YUINYANANTNHUULUY
o < ' A A o oA Y Y
A ‘WcNﬂiﬂuummﬁmuuu%L’iuaﬂaﬁ!,ummﬂua’e’f‘l/\la@mmmﬂmﬁlnm
1 1 Y 1 1 = -d' 1
!,Wlﬁﬂll’Jaﬁ')?J{luiJF]ﬁ']uﬁﬂWa‘l‘ﬁﬁ%ElgW1\153‘??313@1&ﬂ1ﬂm5383ﬂﬂ13@@ﬂ1ﬂ°’lnﬂ

[

nNU
A & A4 s s A LA o
3. ﬂ'liuh/iﬁ (Flow)%zmmmmﬂiu1muaﬁﬂammwquu LBURAYINUAITY
] a EL=1 1 d' d' 1 = 1 Y =t
'Viu’ll,l,uuﬂﬁiﬂmll@ﬁ‘Wﬁ@]iJWﬁﬁ@ﬂ?ilﬂﬁ@u%ﬂlﬁ]ﬂ@uﬂ'lﬂ@']'l\‘lc]ﬁ]\?ﬁﬁwﬁiﬂlliﬁlﬁﬂﬂ
W?Higﬁ’jNﬂuﬂ"lﬂﬁﬂa\i
= . < LA A A @ 1 R A A A d?’
4. 1DYTNIN ( Stablllty)!,‘]_]uﬂ"l‘ﬂLﬂfJ'JL‘Ll@Qﬂﬂﬂ??ﬂﬁu%!’uuﬁ]\iﬂﬁﬂHﬁlZ“Vl!Wquxiallu
A = =X A a
DWYANUUTADYTNINIZLTNAAD
I 3 R ' 1 . . .
5. Lﬂﬂﬁl“ﬁu@%ﬂﬁ’)ﬁﬁgﬁ’JN@HﬂTﬂ"Ui’NN’Jﬁi’JM (VOld in Mineral Aggregate, VMA)

= = Y A dg/ = 9 @ 1
TAAAIIUDIYANUILAIVSINNGIVU HanyauzasunUNs1voInNNR UL

: 2 e 4.0 50 & A, S
AFRLT BINER B oF ICHT B AUPHUT BIER BT S LGHT T LUFRILT BIMER BT WEDCAT

WRELITY
—
,
b
>,
.
4
™,
“,
hY
W

3 Y ) 50 g
% LPHIL T BAMER BT W [T L LFRLT BINER EY WELCET
]

[ @ 4 1 4 J wAa 1 1
JUN 2.3ANUAUHUTIENIN %o aiaaduuALaLANANTAA 19 YDA IUNEY
4 =~
uoaannounia

N1 :Civil Engineering Portal (2014)
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1Sasveafoudingia@.u.’)

ANUNUVBINDUAIDEI N TU(1.1.)

99318 NIUACorrelation)

200-213 25.4 5.56
214-225 27.0 5.00
226-237 28.6 4.55
238-250 30.2 4.17
251-264 31.8 3.85
265-276 333 3.57
277-289 349 3.33
290-301 36.5 3.03
302-316 38.1 2.78
317-328 37.9 2.5
329-340 413 2.27
341-353 42.9 2.08
354-367 44.4 1.92
368-379 46 1.79
380-392 47.6 1.67
393-405 49.2 1.56
406-420 50.8 1.47
421-431 52.4 1.39
432-443 54.0 1.32
444-456 55.6 1.25
457-470 57.2 1.19
471-482 58.7 1.14
483-495 60.3 1.09
496-508 61.9 1.04
509-522 63.5 1.00
523-535 65.1 0.96
536-576 66.7 0.93
547-559 68.3 0.89
560-573 69.8 0.86
574-585 71.4 0.83
586-598 73.0 0.81
599-610 74.6 0.78
611-625 76.2 0.76

N1 : nan 604/2517,05UNNHAN (2517)
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2.4malulagnmsnangy
John D’Angelo gAY, 2008 1¢na12'1391 Warm  Mix Asphalt (WMA) 130
maluladmswauueailadaouniauuugu i'ld Tasaagamgiilunmswaunagneadein
~ o Yy a ' ' = ~ A a o
a3 20-5509raitea i lnlgunginauedluaie 11009140 osruwaiFoamisoiouiy
A mawaniou (Hot Mix Asphalt, HMA) Galigmvigiinaueglusisquuigil 1409918009¢
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uanannuima luTagmswaugu ( WMA)awsolsulsalszansnmlumsuadalaaau
A3 o Y ] o Y @ ] z:ld?’ = 09; [V~
mm‘ﬂumiwﬂﬁmm‘Humuuﬂlﬂmﬁﬂwmﬂmemmumm anngutumsaans
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2
q Ndagueauna TuTadraugu3auaonu fail
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l.ﬂﬁgjflslfuvn\‘lﬂ']u/ﬁ\umﬂaﬂm HBIINNTTUVIUNIT WMA ﬁ’nJ’]ﬁﬂVlfﬂgaﬂQﬂl{]NGlu

mslranudounuianasld 11-50% (Edward J. Sullivan 1182 Andrew Moss, 2014) 1azan
a 9y & a Y A a LY |uaj dy‘:gl (K
YSnamsldunasssumaas 0.4 unaaeuaodu (M50 1.5 ansdadu) uanatiyuediums

L1l

A ) Ay o =
@eN IFATHAWNUAIY AaLtana 11a1519% 2.3

~ a Y & aA A 9 A 4
ATTNN 2.31J53J']i1!ﬂ'lislslﬂlﬂ’(?fﬁ53%%1@%@@@0&%@1%?{15WﬁiJLWiliuﬂﬁ%U'JUﬂ'l‘iWﬁ wodilaa

G 1
ﬂﬂuﬂimmuqu
Uszipnvesasaniig fodamanium PSunamslfufasssumninanas
msnaununlanyae Ty Advera® 1.0 unaaau/au (50%)
asnauinidiuasdunss Sasobit® 0.7 1AAABW/AY (35%)
aswaunyndund Double-Barrel Green® 0.4 LNaaaU/AY (20%)

[

uenmileainmsaams Iguuginuiaquar maluladmsuaugu (- WMA) fiaa

1 a dgl -3 = 9 ] 1 . . =
mitanildosnanbyngFsuuITIMABNAI8IY aAnN151Uaes  carbon dioxide (CO,) 8920 D
40 % aamsilaos sulfure dioxide (SO,) 20 D435 % carbon monoxide (CO) 10 D330 % Uazngqy

nitrous oxides (NOx) 81315080 1804 60 8470 % (John D’Angelo ttazAme, 2008)

2. U3z TerinudunIzuIuMIne a3

iieennnszuaumama Tuladmsuangu (WMA)Rsaanaswauinag 1yl
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A y o L g Y] a v 1
NIZUIUMINAN AsHaunuiivennnizimihnidudiasguugiudidsrieannnumile
[y 4 AR 1 1 09/’ 1 1 [ [
(Viscosity) yaauoailad smuarelihesetunsunemsnedaia wazaamaly landaauly

MIUADATIDYA

3. dszlemimedussygmans

TunszurumamaluTadmanaugu (- WMA) aunsaaams slSunaueailad
Fruud 2914 20-35% (@mSugangiinay ( Mixing Temperamre)ﬁaﬂaﬂmm 15-3004f01
aIFed) (D’ Angelo LagAME, 2008)
2.4.1 Eswaiiia (Additives)

A Ag Y = ' 1 Y ' [
aswanmu 1 luma TuTadwaugu uisesn laidlu  3nquaudnyazvesaisway

A Axo
1. fsHaunNnanyue 1y
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aenszuumamsildinaTvly TasmanuludSuanantesdt 1 Tuneailadniiguugi
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A a dyd'a ) 9 Al 9 A <
amswauiusiainieninn1danisedn Advera® uaaanagiil 2.4advera® 11y
= =S 9 [ L= 4 = a A an
peaziBeadv1d ldumannszuaumsdunszid e lad(TmRenogiiieudang)as
% Jd a dydgl <3| 1 doy <3| ! Y
dunnziytauiindudivilsznonlszuna18-21 % wagininudiulseneululaseasn
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gungiingandngaaea(le a5 uguvgiiszunm 85-182 ssruraFae)dinaliisnasves
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AILVIUNS nanfual VTN RGEATRY Ysnamsls ¥gUHNIN
RGN
1TWMA
(DIFNLEALTHE)
Water- Aspha-min ® Eurovia Water-containing 0.3% DA IUNAN 20-30
containing agMHI technology using zeolites uoailadnounia
Water- Advera ® PQ Water-containing 0.25% VOIAIUNTY 10-30
containing corporation | technology using zeolites woailadnounia
Water-based | Double Barrel Astec Water-based foaming 2% water by mass of 116-135
Green process bitumen:anti-stripping
agent
Water-based | Ultrafoam GX Gencor Water-based foaming 1-2% water by mass of ‘lijixu
industries process bitumen
Water-based LT Asphalt Nynas Foam bitumen with 0.5-1% VDT IUHEL 90
hydrophilic additive woailadnounia
Water-based WAM-Foam Shall and Soft binder coating 2-5% water by mass of 100-120
Kolo- followed by foam hard hard binder
Veidekka binder

W7 : Martins ZAUMANIS (2010)

JUN2.4dnyazvesaInauuyta Wy (Advera®)
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a A

A o % I AAa 9 A 1 . A
waaaluasan 2.5dmsurtandluntenldlulszmalnelidedn Sasobit®nTeParafin wax
Y o J . 1 a A %) = I <3 I
1891 sdUnI1ZH Fischer-Tropsch MABIUAUNTOUNATITUIA Nanyaziuvowde il

<3 [ 4 A A Aa a A A
Wiadvn 33vuade Aeoviaduriuguénaie 5 Jadwas,3 daawasuaz 1 Jaawas (John
Shaw, 2007)Jyariaouna‘ngniseuias 100 oersalbed Berleo HazAMY, Kanitpong 1ag

[ Y
A, 2007 1UzAUTINAUMIIAY Sasobit ® N 3% Tagriminveauoailad

~ a o J A Ad a =4
@15’]\37]2.5Wﬁ@]ﬂm°'ﬂ6119\3ﬁ15WﬁiJLW?J‘V]L‘]Juﬁ’Ii@uWﬁﬂ

A o a o o a a ' ad
NISUVIUNIT WaanuUn UIEN AU ﬂiﬂ1mﬂ1§1%’ %quwguﬁ

anal
IFWMA

(o IaLied)

Montan Wax Asphaltan B Romonta Refined Montan wax 2.0-4.0% lasuiavuoy 20-30
GmbH with fatty acid amide weailadneunia

for rolled asphalt

Fatty acid Licomont BS Clariant Fatty acid amide 3.0% lasuIaund 20-30
[y o =)
uoailadnounin
Amide wax 3ELT or Colas Proprietary ‘13]3:‘]4 30-40
Ecoflex
FT Wax Sasobit Sasol Fischer-Tropsch Approx 2.5% by weight | 20-30

of binder in Germany;

1.0-1.5% in the USA

17 : Martins ZAUMANIS (2010)
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gﬂm.saﬂymzmmmiwﬁmwwuﬂaumﬂ (Sasobit ®)
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' 1 v [ Y
ASHANNUNT AT 10¥UA LAAIAIAI1T19N2.681THEFNUFUATIIE ¥I8aALT

idoamunAavth danaldenunsnanguugi lunsway ( Mixing Temperature) 89'1420-30 °C

9

A A A Aa YA
ﬁ’TﬁWﬁNLWN%uﬂuﬂlﬂu‘ﬂuleIGl,G]SﬂEJEVOtherm®

~ A o ¢ A A g =
G]15N‘1/12.6waﬁﬂm°ﬂ"umﬁ1iNﬁilmllmﬂmmJ

AIZUIUMS nanfual TR YT RGEATRY Ysinams s Fr9gunii
ITWMA anag
(09ANL ALK E)
Chemical Evoterm® Mead Chemical package, 0.5% of mass of bitumen 85-115
Technologies Westvaco with or without water emulsion, Emulsion
contains 70% of bitumen

Chemical Cecabase RT CECA Chemical package 0.2-0,4% by mixture 30

weight
Chemical Rediset Akzo Nobel Cationic surfactants Tais &1 30

and organic additive
Chemical Revix Mathy-Ergon Surface-active agents, s &1 15-25
waxes, processing
aids, polymers

Chemical Iterlow T Iter Chimica Not specified 0.3-0.5% by mass of 120

bitumen

W7 : Martins ZAUMANIS (2010)
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E4
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MINARBUIDY Loose Mixture 33a11150nadon iaannatedasail Methylene
blue, Film stripping (California Test 302), Static immersion, Dynamic immersion, Chemical
immersion, Surface reaction, Quick bottle , Boiling, Rolling bottle, Net adsorption, Surface
energy, Pneumatic pull-off 4agn15NATdULVY Compacted Specimen 1411A3% Moisture vapor
susceptibility, Immersion—compression, Marshal immersion, Freeze—thaw pedestal test, Original
Lottman indirect tension, Modified Lottman indirect tension, Tunnicliff-Root, ECS with resilient
modulus, Hamburg wheel tracking, Asphalt pavement analyzer, Multiple freeze—thaw

. 3 amsaA A 1~ = ' 1
1.015NAEOY Loose Mixture L‘]JU’J‘ﬁ‘I/]ﬂ“VIQ’ﬂLWE]L‘]JiEJ‘lJL‘V]fJ‘]Jﬂ’J'IiJLLG]ﬂG]Ni$W’J1\11]’Jﬁ

Y o

a LY L= =t Y A 1 é
37U ﬂimmueﬁ%lawmmummﬂnﬂublﬂ anuansalumsFondseaiu HagNIINAIDU A
2 H
ﬂﬁ‘VlﬂfoJ“]HfﬁﬂUllﬂﬁ?ﬂ’Jﬁg{’Jﬂﬁu LAANAIAITINN 2.7

1 Y
. I ~ o Y o
2.015NAd0U  Compacted Mixture L]J‘Llﬂ’]iﬂﬂﬁ@ﬂ'i/]ﬁ’]u'ﬁﬂﬂigﬂ’lhlﬂ‘VNGlu

wolfiiamswnsoueniol§iiansn 18 3%  indirect tensile freeze—thaw cyclic with
modulus and strength measurement, Immersion—compression, Abrasion weight loss, LL81& sonic
vibration tests. ﬂWi%ﬂﬁ@Uﬂfﬁﬂﬁ’ﬂigﬁ11@9{81ﬂﬂ'51ﬂ15%ﬂﬁﬁﬂ Loose Mixture LLﬁ31%538$L361
Gluf‘l”l'i‘ﬂﬂﬁ@‘ﬂEﬂ?llnuﬂi"lllﬁﬂx‘]@qﬁ@"lﬁNﬁ 2.8

A1319N 2.7 ATMINAADULY Loose Mixture

NSNAFDU MeTureuazITMInagey

Methylene blue L‘ﬂu?’%ﬁgnﬁmuwaﬁu1uﬂszmﬁvlib@mmmzﬁaﬂ%’aén
UWTHA1BATNA U104 the International Slurry Seal
Association (ISSA) tied wruniAby a13iafl 1az iron
hydroxide lz1upgluiuf msnageuildaza
Methylene blue, MB Tushndunasaulfidisu seniuny
MINMITHIAT1TaZ018 Methylene blue0.5 Hadans 1u
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AASHTO T182 (Coating and Stripping of Bitumen— Wnting iy 60 N3N lumeunAIIANgUHNN 60 DI
) - g o & 4 .,
Aggregate Mixtures) warFeailuszeznmls 8418 11w easunarfismua
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Guo lagnue

(2014)

WMA

0-40%

Freeze—thaw splitting

ANINAUANTANIIAINTTVUDIRIDEN  WMA WA TaqHIMIunI( RAP)SATIAIU0-
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Tensile strength ratio (TSR) U4A0UAIBENNANTITHAUNY  Evotherm® UA111AAI
foufpdaniduasnauiins-1 uaaaldifiuindeoudiednifuasaeay

=] i a A
S-1 aad i uNA o uAI0 g NIANANTHAUINY Evotherm® AMNAIMMIUAIN D

o A yya 1 Ay 1 o A ' Ao
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Feipeng Xiao LIAEAME

(2014)

HMA

WMA

N/A

Indirect tensile strength
(ITS) , tensile strength
ratio (TSR), M3 118,

1ae toughness.

o = o L v o I J A A
Mmsannnuhdreanuiu Taslfueailadgduudyiia PG 64-22, arswauiiiy 2
a a 1 <]

FUA, antistripping agents (ASA) 3 FUA UATUINTIVN 3 UKD sanilu 36 qas
1l 3 @ [l o . . . .
daunay 53Y 216308719 NISNATOY  indirect tensile strength (ITS), tensile
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Y= A, a @ a A
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Ashley Busstiaganie HMA N/A indirect tensile strength | ¥MsANH AL NATBUINTHARDMSIAAANUEINIBINANNFY TauSeuiioy
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3.1 msfnpaENiRnug Ve Tag

A A [ J
3.1. 1f’!ﬂ!ﬂﬂl‘ﬂﬂ‘wug'l‘]»!élli’)ﬂlli’)ﬁﬁﬁﬂ"lﬂﬂuﬂ

Y

A J. d a o CZ
Tumsanuit 18 ldueaflaaduudaia 60/701aeldhimsAnpiguantianugiu aw

Y
1ATFIU A9ae 114l
Penetration 250 @WNATFIUITNIINAADY ASTM D5

- Flash Point MUNAT§IUITNINATOU ASTM D92
- Softening Point mummgm?’%mimﬁau ASTM D36
- Ductility MUNIAITIUITNINAGOU ASTM D113

Solubility in Trichloroethylene ﬂWiJiJW]'ijﬁu%%miﬂﬂﬁ@“U ASTM D2042
- Specific Gravity mmmmgm?‘ﬁmimﬁau ASTM D70

TaswamsnaaauLand AIA1519903.1

v

A I Jd a
wugmmmuaﬁﬂavauwu%ono

va

A5 19N 3ANAMINATOUANTUUA

ﬂmﬁuﬁﬁ NINTTIU VOUUANITNATDUY WaNIT
8199 fgn quqa nagey
Penetration @25 °C, 100 N34, 5 27110 ASTM D5 60 70 67
Flash Point (°C) ASTM D92 232 - 334
Softening Point ( C) ASTM D36 45 55 47.2
Ductility @25°C (cm) ASTM D113 100 - >150
Solubility in Trichloroethylene (%owt) ASTM D2042 99 - 99.97
Specific Gravity @25°C ASTM D70 - - 1.034

3.1.2msﬁnmqmauﬁﬁmmmmamﬁu

1uﬂ1iﬁﬂy1fj’"lﬁ”l%lmﬂ1u1aﬁwamju Tasmsifuaswainiiy 3118ud asnauing
Husunsduazansnauiniidudnuas Ty 518un

- AsHANNTTIAaUNTE Sasobit® 1891nmsduns1ey Fischer-Tropsch 91neuiiY

] a o = ] =) a a wa 1 ]
Wgﬂllﬂﬁﬁiilﬁﬂ@ anay ’L’f"ll'l'J"lgu 1]"1]141@“”531]131 5 vaaluag ﬂﬂ!ﬁuﬂ@tﬂuﬁﬂﬂf’)ﬂﬁﬂlﬁﬂ

= [y I s A a
Lﬁﬂﬂ‘ﬂTHm@QLL@ﬁWﬁ@]GﬁLNu@]LN@QNWﬂllﬁﬂﬁﬂ
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A a A o g = = Y IS 09} @ 14
- ﬁ”lﬁWﬁlllWllGIfuﬂTV‘lll Hanyausunadu ﬁz!@ﬂﬂﬂa’]ml‘ﬂﬁ UUIUNIU llﬂll'ﬁ]"lﬂ

2 J 4 a aa 09} I 1
nszIUMsaunszid T laa(lwdsuegiiflousana)iiiniudiulsznoululnsads

Tuanaguauiiaselumsmulsmnasiogungianassufei
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1 Q' qgj a dy Y vAa A v A ] [ A o YR
UATITNTUIWUNG 2 %uﬂuiﬁﬂmﬁuﬂmﬂﬂﬁﬂuﬂﬂ ma“lumsma@mamqm"lﬂmu

d' a 1 4 d'
NQaMNNANGY uaAIAIgln 3.2
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U0 3.2 aswaunuin 19 lumsnadou

[

3.1.3msAngaanianug e Taguaasnlna (Virgin Aggregate)
@ 1A o = < a A . 1a A
Faquoaswlmiminndnwuilusiiaiuifu(  Limestone)dnIsaTu#udarana
Y
Wane.1nges 1. uasswan lumsdneitlaldunasoy geiiudou (Hot Bin)4 yuna laun

Hot Binl (#14#), Hot Bin2 (3/8117), Hot Bin3 (1/2117) ttazHot Bin4 (3/4117) 1aaaaa3 3.3

[

1933 Yaquaaswlmilszanidu)unldlumsfne

Y
AuaulaNugIuYeIdauIasmIn

= dy 9Y o = qzt:dy [ (-} dy
Tumsanil lasimsfnunuauianugvvesidgauiasiului dail
Y
- ANWANTUNIE ( Specific Gravity) 4agn1sgaFuIi ( Absorption) YOINIATINHEIL
MUNIATTIU ATNMINATOUN NA.-N.207/2517 ATNINAADINIAMND NI UNIZ VDI

o a g
AATUANATTTU
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- ANWANTUNIEZ( Specific  Gravity) zmg:mi@ﬂc?yﬁy"l( Absorption) YONNIATINALIDER
AINAIEIL STnsnAdeuii Na.-n.2092518 FEMmInaaeaminnun T Uz Ve
Taq Aggregate¥iiaiiinazidun

- ANNENNTE (Abrasion)AWNIATTINITMINATOUN NA.-N.202/2515 FTN1TNAEIN
ANUANHTOUDY Coarse Aggregateiﬂﬂel"]gfjméﬁlﬂ Los Angeles Abrasion

- MATIVIANNUYY ( Flakiness Index) MUiATIIU SEmsnadeudl na.-n.2102518
25NINARDIMIAATIFUANULVY (Flakiness Index)

- ARsTYIAIWENT (Elongation Index) AMINATIIM STMsNAaoUR Na.-n.211/2518
5MINAa0IMIAIATITHAIINE1I (Elongation Index)

C ANNANNUAIMIANTON ( Soundness)AINATTIMITMINATOUA N -N.213/2531
ITMINAARIIAIANNAINY ( Soundness) V1783531 Taems ¥ TmReudamanse
nuntdeuaaa

- AueunmIe (Sand  Equivalent) 9inasguiiminadeuii na -n.203/2515
25NMINAQDIMANNGUNING 10

- YWIAAAZYINIATIN ( Gradation) MMINATTIMITMINAGOUR  Ma.1.205/2517

a <] '
'J%ﬂ?iﬂﬂﬁf)\‘lﬂﬁléllu”lﬂmﬂﬁﬁﬂ Tﬂﬂpﬂu@‘lgllﬂiﬁl!‘ﬂﬂﬁyﬁ

TaswamInadouIaAIRINITIeN 3.2, 3.3z 31/ 3.4

¥

A3 3.2HamsnadeugaaNTaNLg Ve LIdaNIas Il

Aaaulia ¥I03 VIATINKEL
az1oun
Bin 1 Bin 2 Bin 3 Bin 4

(Fu) (3/8”) (1/27) (3/47)
Bulk Specific Gravity 2.672 2.670 2.685 2.684
Apparent Specific Gravity 2.696 2.699 2.715 2.713
ms@ﬂéﬁu, absorption (%) 0.33 0.40 0.41 0.40
AWANNT0, abrasion (%) - 34.68 34.64 31.8
ﬁmiwﬁmmuuu, Flakiness Index (%) - 27.96 26.49 21.26
AATIFIANY, Elongation Index (%) - 22.98 23.68 23.12
ANUAINUABNTAANT OUSoundness - 0.36 0.40
ANNGUNING 1Y, Sand Equivalent (%) 66.67 - - -
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VUIAALLUNTI Y HIUA Yo HTUAL
(Hadwas) (Binl)
Fuils (Bin2) (Bin3) (Bin4)
3/8” 1/2” 3/4”
17 (25) 100 100 100 100
3/4” (19) 100 100 100 98.41
3/8”(9.5) 100 98.56 57.21 9.28
No.4 (4.75) 92.46 4.99 0.72 8.37
No.8(2.36) 62.32 0.91 0.47 6.9
No.50(0.3) 23.27 0.76 0.19 5.24
No0.200(0.075) 10.80 0.58 0.10 1.45
100 - |
_ 80 L L B
& !
= ]
£ 60 # SRR SLLLl L —r
&
= | i
K5 ‘ | [ ‘
% o 1l 4
2 .
20 A -~ ’7 N i | '! L .. B%nl (1w
. b L Bin2 (3/4)
i N2 2 Dl,’ Bin3 (1/2)"
0 / I Ly 4 - " Bind (3/8)"
0.01 0.1

U

1 BO
YUIANZLNTI (WU,

311 3.4 YU1ANAL(Gradation) VoI TaquiazanIny

3.1.4 msfinyaEnaves TagHIMam

[

garImaum®RAP) AN lAuanAImMIaIaeeUeInuUE1e 118.291ABUNTY

Laﬂﬁlﬁflx‘mw1ﬁ1‘iﬂ1h N N .1+1405qu.2+209ﬁumq$1’1mm ﬂ.ll’l’i1ﬁ1‘iﬂ1ll1ﬂt’l‘ﬁ1fﬂi
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NATUAMANTAVDITAHINIAUMAIY
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) d' [y a 1 d' Y =
JUN3.53eqramamnlylumsfnm

Ysnaeailaddud(Asphalt Content, %AC)niogluAimiui Taslsasmsenlu

919U (Ignition Method)MWUINTIIUASTM D 6307Asphalt Content by Ignition Furnace N

uanaluasan 3.4
d' a = o 1 @ 1
M3 34namanadeumlsinaeailaqsug (%AC) Tu RAP 11InMIguaI0e1

Y & %AC
1 3.38

2 3.37

3 3.37

Aunde 3.38

S.D. 0.5

YUIAADZVDITAAAINIAM( RAP)MNIIATTIUITMINATOUN Na.1.2052517 ITMNI

S o [l o ' ]
NAADINIVUIAUNAITR IﬂEJNTL!mLLﬂNLL‘]J‘lJé)NTﬂEJWflmﬁ‘lflﬂﬁ’ommmmmi”lﬂﬁ 3.5, m’iNﬁ

3.6, 3UN3.61az 310 3.7



{ o a 1 ] 4 4
A5 9N 3.5ﬂ13ﬂi%%'lﬂ‘llLl'lﬂ@Hﬂ?ﬂ‘llﬁ]\i’lﬁﬂIN'J“VIN!ﬂ"I(RAP)LL‘U‘]JlliJé}'NllfJﬁWaﬁélﬂﬂﬂJuﬂ
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YUIPALILNTI (Haawuas) YU AN
Fine RAP Coarse RAP
17 (25) 100 100
3/4” (19) 100 99.39
3/8”(9.5) 99.84 67.69
No.4 (4.75) 99.33 8.38
No.8(2.36) 71.67 0.31
No.50(0.3) 10.54 0.15
No0.200(0.075) 1.07 0.05
100 = 1
80 MENI A
9
S 60 1 /
=
[y
&
g 40 Lol L1
3
~B
= 20 1 T 1] [ ANl =@ Fine RAP
= ]
‘ ‘ Coarse RAP
0 - e e
0.01 0.1 1 10

QU

YUIAALZUNTI (UL.)

A @ a 1 19 Y, = 4
51U 3.6 VUIRAAZVDIITARNINIIUN LLU‘IJUIMEINLL@?{WEIWI{!MM@]

{ @ a 1 I 4
GﬂiNﬁ 3.6ﬂ1§ﬂ§'$i]1EJ"U‘LHﬂ@uﬂ1ﬂ°llflxi’Jﬁ'ﬂW’WlNlﬂ1(RAP)LLUU%WQLL@ﬁWﬁﬁ%LNU@

YR TUAZ A

YUAAZINTI (aAmnT) Fine RAP Coarse RAP
17 (25) 100 100
3/4” (19) 100 100
3/8”(9.5) 100 87.01
No.4 (4.75) 99.61 51.36
No.8 (2.36) 84.13 34.57
No.50 (0.3) 19.89 12.81
N0.200 (0.075) 422 426
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9

100 /
80

E 60

X
s
40 /
>
?@ 20 e Finc RAP

./ Coarse RAP
0
0.01 0.1 1 10

YUAASLUNTI (W)

d' [ a 1 9 2= 4
g‘]J‘V] 3.7 YUIRAALVDIITARINIUN guva e alansuua

Y

i a [ % Y 19
Lﬁ'ﬁ)Wi]'lim'lL‘]J%ﬂUlﬁﬂUNﬁﬂ?i%ﬂﬁ@ﬂﬂu’lﬂﬂﬂgﬂlﬂiﬂﬁﬂﬂﬂ uuummaﬂumww
o I 4 "o oA Y o I s ~ 3 A A o
sodlaaguua ‘W‘]J’J'IGI’J’E]EHQ‘1/]@]ﬂa’NLL@'ﬁ‘V\lﬁ@]cmlluﬁ@@ﬂi]%llsllu'lﬂﬁ]‘léﬂ'lﬂmﬂﬁxull'ﬂlﬂfJ“LIﬂ’U
@ ] { n 9 Y J. Jd 1 Y ) Y a
AIDYN ﬁhlm“lﬂgﬂmmaﬁﬁa@@mum ﬂ']ﬂ'li‘ﬂﬂﬁ’ﬁ]ﬂﬁi]%@jﬂu'lulﬂﬁhfcl,LlﬂTi‘Wfl]'liill'l’t’]@ﬂllllll
@ 1 @ 1 Y 1 A 9 o 3 A
AT IURNTUNN €] DATITIU Iﬂﬂ@@]i'lﬁ’.]u‘ﬂgﬂﬁ]ﬁ]ﬂuﬂﬂﬂgﬁﬂi Lﬂuhlﬂmummgm%umm

E4 E4
N9.-11.408/2532 FUN1Binder CourseYU1A % ‘L!’J’Vi%f] 19 Uaaluns

| d = ad d d
3.2ﬂﬁﬂﬂﬂllﬂﬂﬁluwﬁulli’)ﬁﬁﬁﬂﬂﬂu ﬂiﬂiﬂﬂ]ﬁuﬁ!!‘baﬁ

z Y I~ 09/' @ 1 1) a 1 [ [
Tuduaeuil Wuduaoumsoonuuusns 1@ IUIAAINIAN(RAP)AOIAQNIaT Tl 1oy
a [y =} S A Y 1 [ ] =1 = LY dy
szananlsunaealadduuanisuduvodnazons1alu lasliseazeanall
3.2.1 MIPBNUVVOIASTIUIZH I TAQAIMAUN (RAP) naz Taandaslvs
Y v ]
217U NN ToONLUVIAT AUz auIANamsanE1 lueds  Tagh  FHWA

Y
(2011) uugihnas i iaggaamaninnni 25% uadmsudurinielinisnu 30%, Shu

[
=1

uazaAmz (2012) uuzth 1919 Tag@amaunnndn 30% vazl Mogawer tazAME (2012)
o 9q Yo a 1 J dyﬁ o =2 [ 1 I
puzih 19 15 3aqHIMANININNI 40% MINATUNININANIANEIAING 1IN UTUHUINIG
(% 1 J a 1 [ @ 1 1
TumseenuuusandiunauszninaIman uasw iy 4oasrarunay laun 0:100,

20:80, 35:6518% 50:50LaA9A931/7 3.8

1.9ATaIUHAUHEINIUN (RAP)RTaaNa32u 11 0:100 Tasaunawazilsznoy

lu@eRubu(Bin1 44%, 1185WUUIA 3/8” (Bin2)20%L1a2WIATINUUIAS/A” (Bind)36%

HAAIAIAITIN 3.7
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A13°97 3.7MI0DNUUUDATITIUNANYDITAARNINIUA (RAP): Terau1a321 1411 0:100

YUIAAUNTI fwwﬁﬂ?aﬂazﬁmumuﬂﬂ Combination VINTFIU
(Nadnsg) Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse Resresne Fuma
Ay 3/8” 127 3/4” RAP RAP Binder
(44%) (20%) (0%) (36%) (0%) (0%) (100%) Course
3041
(19 uu.)
17 (25) 44 20 - 36 - - 100 100
3/4” (19) 44 20 - 35.42 - - 99.42 90-100
3/8” (9.5) 44 19.71 - 131 - - 65.02 56-80
No.4 (4.75) 40.68 1 - 0.87 - - 42.55 35-65
No.8 (2.36) 27.42 0.18 - 0.84 - - 28.44 23-49
No.50 (0.3) 10.24 0.15 - 0.62 - - 11.01 5-19
No.200 (0.075) 447 0.12 - 0.07 - - 4.94 2-8

2 SasdaunauAINan (RAP)AD Taguaas Tl 20:80 Taodumanazisznou ldae

a

wuﬁJu(Binl)35%, UIATINUVUIA 3/8” (Bin2)16%, UIQTINVUIA3/4” (Bin4)29%’5ﬁaﬁamwh

AZIDIA6%LAY TAANINIUMTEIU 14%AAIAINITIN 3.8

M3 3.8M130DNUVUIATIAIUNANVDITAQHINIAUN (RAP): Taqua321 14 20:80

YUIAASLNT vimindeeas firunzinss Combination 1ATFIU
(Hadung) Bin | Bin 2 Bin 3 Bin 4 Fine Coarse R Fumg
A 3/8” 127 3/4” RAP RAP Binder
Course
(35%) (16%) (0%) (29%) (6%) (14%) (100%) 3/4 f:"«]
(19 wy.)
17 (25) 35.2 16 - 29 6 14 100 100
3/47 (19) 35.2 16 - 28 6 14 99.54 90-100
3/8”(9.5) 352 15.77 - 1.05 6 12.18 70.20 56-80
No.4 (4.75) 32.55 0.8 - 0.69 5.98 7.19 47.20 35-65
No.8 (2.36) 21.94 0.15 - 0.67 5.05 4.84 32.64 23-49
No.50 (0.3) 8.19 0.12 - 0.49 1.19 1.79 11.79 5-19
No.200 (0.075) 3.8 0.09 - 0.06 0.25 0.60 4.8 2.8
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3oaT@IUNAUAINIAUN (RAP)AR Taauas 11 35:65 Tasdumanazilsznoulidae

AUHU(BIN1)29%, ¥IA3IWUUIA 3/8” (Bin2)13%,4IA5INVUIA3/4” (Bind)23% TaaAIN1M

Az108010.5%as TAQHINIUNNY24.5% HAAIAINITIN 3.9

A13197 3.9MIPDNULUDATITIUNANYDITAANINIUA (RAP) ADTarquiaian v 35:65

E [
ﬁmﬁﬂ%’@ﬂazﬁmummsq

Combination

VUIAASLUNT NIAIgU
(Jadiny) Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse feresne Fuma
Ay 3/8” 127 3/4” RAP RAP Binder
(29%) (13%) (0%) (23%) | (10.5%) | (245%) | (100%) Course
3/4 1
(19 W)
17 (25) 28.6 13 23.4 10.5 245 100 100
3/4” (19) 28.6 13 23.02 10.5 24.5 99.62 90-100
3/8” (9.5) 28.6 12.81 0.85 10.5 21.32 74.08 56-80
No.4 (4.75) 26.44 0.65 - 0.56 10.46 12.58 50.70 35-65
No.8 (2.36) 17.82 0.12 0.54 8.83 8.47 35.79 23-49
No.50 (0.3) 6.65 0.10 0.40 2.09 3.14 12.38 5-19
N0.200 (0.075) 3.09 0.08 0.04 0.44 1.04 47 2.8

3. I IUNANAINIAN (RAP) fioTaaudasdnlvi 50:50 Tagarunanazilszneu

lu@eRubu (Binl) 22%, 110359018 3/8” (Bin2) 10%, ¥I2TI1WUUIA3/4” (Bind) 18%, Td9

HIMUINazoen 15% 1agdaqiiniunmuent 35% uaaiainisnam 3.10

M3 3.10M300ALVIATIAIUNTNYDITAARIMAUN (RAP)AD TerauIa 30 1 50:50

E [
ﬁmﬁﬂ%”aaazﬁmumuﬂﬂ

Combination

VUIANSLNIT NIAITU
(Hadwn9) Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse Resresne Fuma
ﬁuv!u 3/8” 1/2” 3/4” RAP RAP Binder Course
(22%) (10%) (0%) (18%) (15%) (35%) (100%) 34
(19 W)
17 (25) 22 10 - 18 15 35 100 100
3/4” (19) 22 10 - 17.71 15 35 99.71 90-100
3/8” (9.5) 22 9.86 - 0.66 15 30.35 77.97 56-80
No.4 (4.75) 20.34 0.50 - 0.43 14.94 17.98 54.19 35-65
No.8 (2.36) 13.71 0.09 - 0.42 12.62 12.10 38.94 23-49
No.50 (0.3) 5.12 0.08 - 0.31 2.98 4.48 12.97 5-19
No.200 (0.075) 238 0.06 - 0.03 0.63 1.49 459 2-8
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100

90

80

70

60

g

JBUANIY, %

50

—— @— — RAP0%

s 3

40

-==@=-== RAP20%

1o
AN
N\

30

...... W-oeee RAP3S%

= A = RAP50%

20

i Upper Bound

A

0 1 SIS BN B

10

e Lower Bound

10

0.01 0.1 yuaazilnga (W)

[ 1

1 Y 2
317 3.8 699 IUNANFUN1IBinder CourseV11A % 17

d
3.2.2ms1Jizmmmm¢’fmmi!aeaﬁaﬂcﬁnuumﬂudauwau(llb)

1 [ 1 [ a 1 [ [] 9y (a U o
Tagluugazdnaadimdagianiani( RAP):aquiasduluil awlslSunaeailadlu
MINANALANAIINY 1HB9INANUUANANUBIUTINUTEARIMAUNI( RAP)AINEATIAIUAN
AN (A J A [l o qa/' dy I o a =) S
o nlsunaveailadiaueduiag ludueeuiiazdlumsannarilsnaveailadgwuan

A 1 a o a o I I Y 1 1% A
uaglay uazﬂm’Jmmﬂ‘immmm\lammmuﬁmmmﬂumuwﬁn ANTUNITN 3.1(FHWA,

2012)

P,=0.035a+ 0.045b +Kc + F 3.1
~ a I ey 1 2’ @ 14 @ '
Tagh P, = saeailaaduuandesms luaiunay (% lasiminueatouaod1d)

o Aaa ] 1 { a a
a = %’J’dﬂll’mi’JiJ‘V]iJN’J‘VIN!ﬂ1l‘]Jut’f’JuWﬁiJﬁ?g{1\M$!Lﬂi\isllu1ﬂ 2.360001UA7
(No.8)
@ Aaa 13 1 A a a
b = %m@mammmmmamuﬂumuwanwmumuﬂiwum 2.360001UA9

(No.8)LazANAZUATIVUIA0.0750a AN (No.200)
[ { a 1 I~{ ] 'l Aa a
¢ = %IaquiasdaunlEIMunudUHAUNHIUAZINT IV 0.0750aa1uNT
4 1 A A I [ 1
K = 0.15 9328 50AUAZHATIVUIA 0.075 Haawa s tudadiu10- 15%

4 v A A g v 1
= 0.18 Lﬁf’)ll:]ﬁi')llWTH@]%LLﬂSQﬂJuTﬂ0.075 uammnﬂuﬁﬂmu&m%
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— 0.201l1IATINAUAZLNTIVUIA 0.075 TARWATS%
F = factor of aggregateA152 131 0—2%61471.1@giﬁ'mﬁﬂmi@ﬂﬂ??mmmamu
Aunsdl lufidoyanuzii Iy 0.7%)
ﬂ1ﬂf?uﬁmﬁﬁmam141‘1J'§mmuaﬁWaﬁ%muﬁﬁﬁaé@u TuunazdnsaIuNaNaINe) 9103
snamuiSinaueailadduudidesmsdmiusasdiuvesiagimsapt uas i

0:100 (P) 1M111527% TAIMUNVOIAIUNETY LAAIRIAITILN

{ a o I 7 ) v @ 1 1 v
M51993.11 YsunaeailaddiuudndesnP) d1msusas1a1RAP aona5 I 1110:100

a b K c F P, (%)

71.56 235 0.2 4.94 0.7 5.27

o 1 a (= oA ) v W 1 @ a a
mﬂmimmmwmmimmuaﬁﬂaﬁmmum%éfmmimmuamwmumm’m@;m‘mamu

(RAP): 17232011 20:80 P) (M11115.20% 1AM IHTINUDITIUHAN HAAIAINITIID

{ a o I 7 ) v v 1 1 T
M1519913.12 YsmnaealaadiuudndesmP)d M5 Uoas 1d1URAP aonIa5 4 11120:80

a b K c F P, (%)

67.36 427.8 0.2 4.8 0.7 5.20

o 1 a =~ A ) v W 1 @ a a
mﬂmimmmwmmimmuaﬁﬂaﬁmmm\ﬁéfmmimmmmwmummaa@;m‘mau,@m

(RAP): 17039011 85:65 () 111115.17% A8 nIInyoaIuna 1aaanin1sadd

~ a Y E= A 9 o [ 1 [ [
M1TWN3.13 ﬂ‘iiﬂﬂ!LL@’(?(‘V\Iﬁ45]Glﬂlluﬁﬂ@]ﬂﬁﬂWi’QﬁWﬂiU@ﬁi'lﬁ?uRAP ﬂ@iJ'Jai’)iJTﬂlBSﬁS

a b K c F P, (%)

64.21 31.09 0.2 4.7 0.7 5.17

Ia

nnnssnanuISinaueailaddnudandesmsdmiudandiuvesiaaiiniuau

(RAP): 17239111 80:50 P,) (M1115.12% 1At n1inueaaIUHaY HAAIAINITIIN

s Y

M1319M3.14 YSinaeailaddmuandeainP)d 1 udas1d RAP aowdasau 11150:50

a b K c F P, (%)

61.06 34.35 0.2 4.59 0.7 5.12




44

3.2.2msmnamdSinaaiuraunarinaideamsiylumsesnuuunousoeg
di a [ c’-d' 9 1 2 o o a 1
wenswlsnaneailanndesmsludiumay (P,) 3himssiuulsmadiunay

f14 9 A9EUN15N 3.2 D19 3.4(The Asphalt Institute Manual, 1986)

2 _
(1 00 rPsb ij (100 — r)Psb

P. = — (3.2)
nb 100(100 —P ) 100 — P
sb sb
_100(100—r) _ (100— )P (3.3)
Sm J— —
(100—P ) 100 =P
rP
P =r——L0 (3.4
ns 100

! a o o = A 1
Taedi P, = Usaueailad naindesmamuasludiuna
P =dsmaiaaainium RAP) NlFluduma
a ld' 9 1
P =15uauiasulminaeanis luaiuway
r - =15maveaasiulviaudaiaiunnvue
a [ oA 1 [V a U
P, = smaeailaaniogluiaaiiniauni(Psb=3.38)
A S s Y
P, = Snaeailaddmuuandeins

a 1 QS// Ay a9 ¥ ° 9 Y S
Psmadupaunavuaidosns e i lannmsannuauaunsdnsdu al
Ysmaiuanannueen lmwoanidimwvesiaammaan — Jaauiasmluid uaz Usunm
U = s 9 A Y v 1 3 Y o (] I
uoailanduuanasans esenuu IndasdunauiauavedioudIng iy 100%

Y v ~ = A
?f']ﬂJ']'iﬂﬁﬁq‘l]@ﬂﬂﬂJ']Ulﬂ AAITIN 3.15 DY 91T 19N 3.18

] 9 v
M3Nn3. 15U MaduRaURLaideIns 19d My sasdunedn TagRan1aun (RAP) ao

1112521 191311M1010:100

ﬂ?umumﬁWaﬁ%wus‘fﬁéfmma(%),Pb 45 5.0 55
Snameailad), p,, 45 5.0 5.5
RAP(%), P, 0 0 0
wias vl (%), P, 95.5 95.0 94.5
3 (%) 100.0 100.0 100.0
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] 9 [
MsNN3.16USinadunaunuandesnslddmiu dandrunay TaaAanian (RAP) ao

112570 19Ny 20:80

Usinamoailaddundidons @) p, 45 5.0 5.5
suaedilad (%), P, 3.6 40 4.4
RAP (%), P, 20.1 200 19.9
waswlnd (%), P, 76.4 76.0 75.6
39U (%) 100.0 100.0 100.0

] 9 v
M31913. 1705 nadumannaiuaidesms lddmsyu dasdiunay Jaaaamian (RAP) do

372570 IMumNINU35:65

Wnameailaddundiidosnia©s).p, 45 5.0 5.5

Sumedilad (%).p, 3.15 35 3.85
RAP(%), P 30.0 29.9 29.8
waswlnd (%), P, 66.85 66.5 66.15
39U (%) 100.0 100.0 100.0

] 9 v
M31993. 1805 nmdumannaiuandesms l5dmsu dasdiunay Jaqaamian (RAP) do

11298520 11UININD50:50

WinameailadFundidonia©e).p, 45 5.0 5.5
Smameailad (%), P, 27 3.0 3.3
RAP(%), P, 40.1 39.9 39.7
wias v (%), P, 57.3 57.0 56.7
33U (%) 100.0 100.0 100.0

U a \

= U | \ d = d‘d | U
3.3 mamagnmvgaIuNaNweaianneunsani Tagiymanuiuaiuwan
o = Y] 1 as 4 4
Taoiinsia3oud08198207 515 uraanUIIATTIU ASTM D6926Standard Practice for
Preparation of Bituminous Specimens Using Marshall Apparatuscﬁmeﬂlluuiﬁ!ﬁjﬁ]uﬁ’mﬁhﬂﬁ
Y
ynadurIuguinas  1020aamns tazge c4laamas Miwmin 1,200n5u $1uu 3deu
[ L] 1 [ 1 d! = dy 9 Y v 1 d'd 1 1Y
g lutnazdasadrunandlumsanuil ldesnuuudoudiog1anlaNUUANA 1IN UMY
PATAINTAARNININAT (RAP): Jaquiasdulnii 4 6031891 (0:100, 20:80, 35:65 LAz 50:50)
Q' { 1 [ a, L] Q' Q' a Aa 4
Taeld ansnauiunuanaady 33500 W ldaswaumy . m3ldasnaunusiaounssd
. ® y A a ®. 09.1} o 9 a 1 o
(Sasobit )uazms Isasnauiuasiia Iy (Advera oniadalsgurgilumsnauuanaany

3l 1aun 170, 15018 130eruwaiFoa deniiuzegasdiunaunanasdemsiei 3.19



A = o ' ' 7 = an o 4
A1 NN 3‘19518ﬂ15m58mGI’JEJEJN?(TL!W’c’ﬁJLLE]ﬁﬂaﬂﬂﬂuﬂiﬂiﬂﬂﬂ‘ﬁNﬁu%’ﬁa
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JaQHIMAM (RAP): Jaauiasinlyi msldeansnauiiy a1 9we
(°c)
170
il narii 150
130
asHauinrinounis 170
0:100 (Sasobit") 150
130
ansmaiiviia Tr 170
(Advera") 150
130
170
i naiig 150
130
asmairiasunid 170
20:80 (Sasobit") 150
130
asnauiiuiia Ty 170
(Adveradb) 150
130
170
Vi1 ers e 150
130
asHauiusinoun3d 170
35:65 (Sasobitm') 150
130
ansrauiiia v 170
(Advera®) 150
130
170
HMA 150
130
asnausinsunid 170
50:50 (Sasobit") 150
130

~ a o ' ' 7 = ax < 4
AT NN 3.19518ﬂ"|5!,@]§811G]’JE’JEJNE‘TTJ‘L!NﬁmL’E)ﬁﬂaﬁﬂﬂuﬂiﬁiﬂﬂﬁ‘ﬁﬂ"ﬁu%aa

JaqEaman (RAP): Jaauiasiulni

msldesmeruiy
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aMgnauNyiia Tvly

50:50 (Advera®)

170

150

130

= QU v ax Y
3.3.1 ﬂ]ﬁ!ﬂiﬂuﬂ)ﬂﬂ]ﬂiﬂﬂﬁﬁﬂﬁNﬁNiﬂ‘H

=
N

Y
f
v
f

:/’ v d’
WAz 75 59 Aduaadluglin 3.9

)

k]

il

317 3.9 1InTeIuABASN TuiA

W MeInTeeuAcaAdH Tulld HUMBOLDT MFG CO U H-1334BA 4F g4 65 117 ifusuiu

aa 9 I ax A 5 a A ) [
’J‘ﬁﬂﬁNﬁui@ulﬂuiﬁﬂ'ﬁNﬁﬂﬂllﬂﬂﬂ'lil,@]ﬂﬁ'liwﬁﬂl,wuiﬂ 9 Tﬂammimmmzmaﬂ

a 1 @ a 1 | o ns: 1
UNHUUANANNU 3 UNHY "lﬁ}uﬂ 170, 150 g 130 'E]\iﬁ'll‘ﬂfm"‘]?ﬂﬁ Wusmuau 75 AI3IND
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719 3.10 As19e0 VgAY Infrared Thermometer Gun

A IS a ' @ I s 2
ﬂ1ﬂ§ﬂ‘ﬂ 3.10Lﬂuﬂ15@53%ﬁ’ﬁmqm NYUICHINMIHTY ’m@uazuaﬁﬂammu@ cm“lu

3 dy a =1 d‘ 9 1 1 a = an
VYUADUU qmmumimﬂ1ﬂﬂaauuﬂm”lmm'lmnimu 5 AT IINITNITNAULUASUA

U

@ A o v v 1 2 Aa 9 9 1 Y o 1 =Y Y o o 1
R Lllf]‘vnﬂ'lillﬂ@ﬂﬁ'lﬂﬂ'l\nﬂu‘ﬂliﬂﬂiﬂﬂ!la'J ﬂﬁ@ﬂiﬂﬁaﬂﬂ'mlﬂu@]ja\j LUAIAUAIDYNDDN

(xr.

1 Y o va an 4 o 3 1
NNUVUYAD (Mold) Lla'J‘VI1fﬂi‘ﬂﬂﬁ'f)’Uﬂﬂlﬂ'll°]J@]Tﬂﬂ?ﬁuWﬁl!Gﬂﬁﬁﬂluﬂlu@]ﬂu@]ﬂqﬂ

s S
64 UaaliAg

719 3.11 dred1enauoeNNNUUNAD
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G U/ v Aas J
3.3.2 MIA3ENAIEIAEITMINaNYY
o v A e A 1A v ad Y o A ' F%
A5 mspauguiulTuaeuMIHAUTUREINUITMIHauFouaeina1 131
@ v o o o 7 . @
wade 3.2.1 lildhedu uanarsiuiisseailaaduanldlumsnauguazdesimanauin
' I J A 2 Y . ® ® a
seninnealaABuug  AC60/70 uazensHauiy B laun  Sasobit'laz Advera  “Tagd
' 4
T19AZIDIAMINTINAI08 1 TAGITMIHANGUIMUNA T TAVOIT I HAUINUAIT Wl
3 v Y
ueafladFuddniuamsnauins wunamriaasHaNAT
A A a o ®
1LENIWANNUFIADUNTY (Sasobit”)

o

= @ 1 [y (=) J Y o A a .RY
mimifmmasnwl1Tﬂwammaﬂam%mummmumiNﬁmwu%m Sasobit 9178

~

v ]
Uszum 3% Tainiin Nguvgil 160 eeruwaFod Hinsauee ALl UaINITHUNA
Y A . ® I dy = o = ¢ A o < o =1
las1ensmauivg Sasobit” azasauiumileRernuueadladduud e Taqoudiatazil
v v Y Y v
anpazimmihviomdudain/deuldadielis  (Wax) Tae U0 3.120 uaz audas ms

= = a 9 Iy =S Ll [ Y] Q' . ® o W
WieuneurIMTnve e alaAF I uANO LA HAINA NN LT HE LN Sasobit MINAIAL

(M)

A I o I L A a
gﬂ‘ﬂ 3.12(N.) toaNanguua (511.)LL@ﬁWﬁWBLMUﬁﬁﬁ\imﬂ‘ﬂllﬂ”li!,@m Sasobit ®

2. 8FWaNNs A TW3 (Advera”)
Y
M35 8A0819911 1AenTIAL Advera 15z 0.25% lasimiindeudieg1d as

@ 1 [ o
lundeutaauaswnoulianudowiumsnanuds  (Dry Mixing) Taoiimsngnndn

[

®q Y Y o (] =1 (] 3 a =) e’:/l
Advera 1mmmuamm UVIFTANIATIN muiuﬂuummmmimmmaﬂam%mu@mu REVRERY

wnasluiag laTaease iloanniimsnauiuszringAdvera oz Jaguiasiunad
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. 5

d’ ) Gl \ 01 ]
319 3.13M 5 T8uAIDE N THEAY
¢ ¢ ¢

3.4 myannzridSunaeaiandunnmanzan

v Y Ed

naanansulsunadumaunldlunseanuuudeudiedialuiite 3.2 luduneuilay
& o a ¢ a o .
Wuduaeuvesns Aas iz ilsnateailannmiuizay ( Optimum Asphalt Content; OAC)
4 s s
AeInToINANATOVSUYAS MUNINTFIU ASTM D 6927 Standard Test Method for Marshall
Stability and Flow of Bituminous Mixtures 1Ag7915841AMUHULLUY ( Density), 99319091018
. . 1 1 a 9 I J ' 1 [
(Air Voids,%), %omnQﬂmnmmmﬁﬂammuﬁ (VFA,%), %amﬁlmaﬂmaim (VMA,%) ,
1 = . ' = = 9 ]

M3 lvia (Flow) LagaugagsniIn ( Stability,lbs) TAgANEDeTNIN ILUAAID ANUATUNIY 9D

usanszi gagaves Jaq Ingliinausunousznienna Taglumsanulaly s

[ s 1 @ 1 a L4 a s ~ 1 AaA
woadaanuanaeny 3 a1 lumsianevmydsnaveailaanmuzau Tagd 1 A10H M

D.

1
1 A

a 1 a J P 1 [ [
USuannni Usua uoailad Smud Ndoams ( Pb) uaziidn 1 anliaissningl Pb 9
fAnald 3ldun  4.5%, 5% uag 5.5% IAgNIMIATENAIPINT NI 3 d1081980 1 A

a Ly 4
suameailan

9
311NN UAI0619NTINMINATDY MIANUHUUY, M5 ¥ a, 1aDesNIN Foeas

] T A a 9 =) o 9 ] 1 Y o

FouIungniaNAIsuealadduug  uaz Sesay ¥09913 Tuurasiw awdeimualums
4 = an 4 o < d‘ v o J 1 Aa
ponLLULRANAAADUATA TAs TS LYAA HazNARANIIINDIANUAUWUTTEHI9T

o &Y ] = 9 ] U A a 9 =S o
goaaanuaNurUILUY ﬂ1§h],‘ﬁﬁ WDYININ i'E]Elﬁz‘lfﬂﬁ'.)”l\‘lﬂgﬂmNﬂ]ﬂuﬂﬁﬂﬂﬂ“ﬁmu@] e
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9 (] 1 o ~ a s

Jooaz ¥09919 Tunrasw uaadegili n 1-n36  lumanuin n . Jumsm dsunaeailadn

(MWZAU( Optimum  Asphalt Content; OAC) JASHTUININTOIINOMA N 4% lagka
= a o A S A a o A 2 1Ay

msany Usunaedilad Fmud nngay tazdJnauedlaaduua Inindesn1s  (Pnb)

HAAIAIAIT N 3.203109 3.14 a3 3.15

A a g & A & A A ¢ A 2 v Ay A
AT NN 3.20 ﬂﬁi]']ﬂ!tl’f)ﬁ’l/‘laﬂ SHLUURA WLﬁNWﬁﬁNLL@ﬁﬂﬁNWﬂ!LL@ﬁWaﬂ «muu@“l‘m NABDINIIN

¥9921901MANNINY 4%

Saaquoasw | n3ldmsnamiin | quvgdinld Foanw | weailadFmmudi ueailadduud
th:i]'Jﬂi'JiJ WeTd 21N IMuEay (%Pnb)

(Y °C) (%) (%OAC)

170 4.00 4.98 4.98

il narii 150 4.00 5.03 5.03

130 4.00 5.15 5.15

asnausia 170 4.00 4.71 4.71

0:100 un3d 150 4.00 474 474

(Sasobit") 130 4.00 491 4.91

asHauiusia 170 4.00 497 4.97

Tvly 150 4.00 4.99 4.99

(Advera”) 130 4.00 5.04 5.04

170 4.00 4.65 4.05

i naring 150 4.00 4.69 4.09

130 4.00 478 4.18

asnauusia 170 4.00 471 4.11

20:80 Bun3d 150 4.00 474 4.14

(Sasobit") 130 4.00 491 431

asnauiinsia 170 4.00 4.65 4.05

Tl 150 4.00 4.75 4.15

(Advera") 130 4.00 477 417

170 4.00 4.67 3.62

Nilefesmamiin 150 4.00 4.68 3.63

130 4.00 4385 3.80

asHauiiuesiio 170 4.00 485 3.80

35:65 un3d 150 4.00 4.86 3.81

(Sasobit") 130 4.00 5.00 3.95

asHauiiuesiio 170 4.00 4.53 3.48

Tvly 150 4.00 4.67 3.62

(Advera”) 130 4.00 475 3.70
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A a s A ¢ a g & 7 Ay A
ATTINN 3.20‘]J33J”Iﬂlll@ﬁ“7‘la§l SFLIUR ﬂlﬂﬂWzﬁNL!a%ﬂﬁMTﬂlll@ﬁwﬁ@ muuﬁﬁlﬁu NABVINIIN

F9II190INFININD 4%(AD)

Saquaasaw | nsldaswaudin | qungiildnan | devhe | ueailadFmudi oailadduud
11085 ©c) 91AIR Manzau (%Pnb)
v (%) (%OAC)
170 4.00 4.58 3.08
il asweig 150 4.00 477 327
130 4.00 491 3.41
asHauiiuesii 170 4.00 4.63 3.13
50:50 Bun3d 150 4.00 4.80 3.30
(Sasobit") 130 4.00 4.94 3.44
msHauiiuesii 170 4.00 4.60 3.10
Tvly 150 4.00 4.74 3.24
(Advera") 130 4.00 488 3.35
55

Optimum Asphalt Content, (%)
th

it

o o e S o

e

i

A
ol

AN SN

S
-

e

F.
1

0:100

20:80

35:65

AT @INIzHIaEIMam:a1as vl

3 no additive, 130C

no additive, 150C

E] no additive, 170C

E organic additive, 130C
organic additive, 150C
EJ organic additive, 170C
EA foam additive, 130C
foam additive, 150C

H foam additive, 170C

A a o I A A 1 ' ' v o
gﬂ‘ﬂ 3.14 ﬂimmu@awa@muuwmmzan YDIINWNDINIALNINY 4% ULUNATY

BN IUYDITAR
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E}I
th

f5] no additive, 130C

7

no additive 150C

i

i
o

i

i1
o

2] no additive, 170C

-

..,.
TR

i
o

i1
!

= B organic additive, 130C

e

e
2]

]

L
S

re
it

£
2

organic additive, 150C

=

L

i
o

re

organic additive, 170C

re

]

HEE
PR

i

HE
&

Newm Asphalt Required, (%0)

foam additive, 130C
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TumsAninii 141955 msnade U sAanedon  Indirect Tensile Strength Test) A
V193U ASTM D6931 Standard Test Method for Indirect Tensile (IDT) Strength of Bituminous
Mixtures Tagfmualid Loading Strip A350AWN310 12.70£0.3 Wy, dmiudedraiiidu
MugudnaN 101.6 Wy, 1Az Loading Strip AI501IAMNANUHUIVBIADUAIDG LA ADU
Fregamstiinnugaesiates 50845 wu i sunszitadeudediuiamsiiasatudin

o

AWIINTENIFIGA

I o @
mMsnaaouusInIndemdumsliusanseiniluusedn  (Compaction Load) Tag
Y [
aunsaliusanszsi 2 uuu 18un usanseig (Dynamic Load) azisanseiiinai (Static
Y ] v
Load) Tasmsanunil Idiaen1d75 1iusansziined daedas1 50 /i Ngungi 25 eem

~ 1 o v o = 9 o 9 A
FABed 1AgATNIA95ULTIAIN10 DY ﬁ’lﬂ’liﬂﬂ’luﬁﬂ‘lhlﬂﬁ]'lﬂﬁﬂﬂ'lﬁﬂ 3.5
2P

SR, =
t Dt

(3.5)

=).

Tag S - Tensile Stress, kPa (psi)

Y v
P =1mininsgindeudiodis, N (Ibf)
¢t =ANNGIVEINOUAIDENNOUNATOU, mm. (in)

Y 1 4 Y @ 1 h
D = I@UMUFUINANVDINOUAIDY N, mm. (in)

A = 9
3UN 3. 18NMTNATDULITIAININD DY
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Tumsinsausspamedenmasluaneidlondeaniizuranion Tensile Strenght
Ratio (TSR) MUU1ATI1U ASTM D4867Standard Test Method for Effect of Moisture on Asphalt
Concrete Paving Mixture TagAITSR A33iA1 1A 131 80%
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aumMsh 3.6 TaeaA1 TSRIUA 1IAE101 80%
TSR =(S,/S,) 100 (3.6)

Tae#N TSR = Tensile Stress Ratio, %
S, = AUNABVDA tensile stress UAN1IZoN
S,, = ANDOVDA tensile stress TUAN1IZUAY

a J A a = 4 f a 1
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8a31a U9 : 0:100 % M3IYATUB(X) = 0.39

ANBISUNZIR ARG8T (Gag) =2.677 AN UL aaddue (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 431 4.76 5.21
%Eff. AC by Mass of Mix (c) 3.93 4.39 4.84
Spec. Hgt. D 101.61 101.84 101.49
H 65.72 67.12 64.62
Average Bulk volume 514.18 514.65 516.29
Average Density 2.400 2.406 2.405
Average Vol AC,%total 9.131 10.215 11.267
Average Vol Agg,%total 85.81 85.59 85.163
Average VMA,% 14.19 14.41 14.84
Average Air Void,% 5.06 4.19 3.57
Average VFB,% 64.35 70.89 75.94
Average Stability,lb 1947 2015 1913
Average Flow,(1/100”) 9 9 9
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8a31a U9 : 0:100 % M3IYATUB(X) = 0.39
ANBISUNZIR ARG8T (Gag) =2.677 AN UL aaddue (Gac) = 1.034
Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 431 4.76 5.21
%Eft. AC by Mass of Mix (c) 3.93 4.39 4.84
Spec. Hgt. D 101.6 101.62 101.63
H 65.11 63.99 64.97
Average Bulk volume 518.14 516.52 516.03
Average Density 2.403 2.410 2.398
Average Vol AC,%total 9.1 10.2 11.2
Average Vol Agg,%total 85.9 85.7 84.9
Average VMA,% 14.05 14.25 15.08
Average Air Void,% 4.9 4 3.8
Average VFB,% 65.1 71.8 74.5
2103 2205 2193

Average Stability,lb

13 14

Average Flow,(1/100”) 12
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8a31aIu a9 : 0:100 % M3IYATUB(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS I LEaaddUe (Gac) = 1.034

Sample 1 ‘ 2 ‘ 3 1 ‘ 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c) 3.93 4.39 4.84
Spec. Hgt. D 101.43 101.39 101.43
H 64.54 64.61 64.55

Average Bulk volume 515.23 516.56 511.94
Average Density 2.405 2411 2.406
Average Vol AC,%total 9.1 10.2 11.3
Average Vol Agg,%total 86 85.8 85.2
Average VMA,% 14 14.2 14.8
Average Air Void,% 4.9 4 35
Average VFB,% 65.2 72 76.1
Average Stability,lb 2173 2234 2175
Average Flow,(1/100”) 13 14 15
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answaridiy - Tifisnaniin guviginaw: 130 DaFNLALTY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.74 101.63 101.6
H 64.8 64.4 64.76

Average Bulk volume 513.09 506.6 516.08
Average Density 2.405 2.440 2.428
Average Vol AC,%total 513.09 506.6 516.08
Average Vol Agg,%total 9.1 10.4 11.38
Average VMA,% 86 86.8 85.98
Average Air Void,% 4.9 2.8 2.64
Average VFB,% 14 13.2 14.02
Average Stability,lb 2022 2481 2475
Average Flow,(1/100”) 13 14 15
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answaridiy - Tifisnaniin guviginaw: 150 DaFNLEALTY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.82 101.82 101.58
H 64.38 63.75 64.32

Average Bulk volume 512.25 507.91 509.39
Average Density 2.410 2.438 2.425
Average Vol AC,%total 9.17 10.4 11.36
Average Vol Agg,%total 86.13 86.7 85.86
Average VMA,% 13.87 13.3 14.14
Average Air Void,% 4.7 2.9 2.78
Average VFB,% 66.09 78.1 80.36
Average Stability,lb 2501 2511 2507
Average Flow,(1/100”) 14 14 16
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HPNNRING Nﬁﬂﬁﬁﬂﬂﬁﬂﬂu@ﬁﬂa@{ﬂﬂuﬂgﬁ

answaridiy - Tifisnaniin guviginaw: 170 DaFNLsaLTBY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.69 101.76 101.54
H 63.88 64.09 64.87

Average Bulk volume 509.81 510.79 512.82
Average Density 2.420 2.427 2.416
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.5 86.3 85.5
Average VMA,% 13.5 13.7 14.5
Average Air Void,% 4.3 3.4 3.1
Average VFB,% 68.2 75.4 78.3
Average Stability,lb 2610 2639 2520
Average Flow,(1/100”) 15 15 16
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ATN N7 Nﬁﬂﬁﬁﬂﬂﬁﬂﬂu@ﬁﬂa@{ﬂﬂuﬂgﬁ

answaridiy - Tifisnaniin guviginaw: 130 DaFNLALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.91 101.64 101.57
H 64.03 63.30 63.69

Average Bulk volume 509.51 513.47 510.81
Average Density 2.411 2.417 2.414
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86 85.5
Average VMA,% 13.8 14 14.5
Average Air Void,% 4.6 3.7 3.2
Average VFB,% 66.5 73.3 77.8
Average Stability,lb 2324 2338 2241
Average Flow,(1/100”) 11 14 18
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AT N.8 Nﬁﬂﬁﬁﬂﬂﬁﬂﬂu@ﬁﬂa@{ﬂﬂuﬂgﬁ

answaridiy - Tifisnaniin guviginaw: 150 DaFNLEALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 102.34 101.86 101.71
H 63.60 63.19 63.55

Average Bulk volume 509.11 497.77 505.33
Average Density 2.408 2.445 2.433
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.1 87 86.1
Average VMA,% 13.9 13 13.9
Average Air Void,% 4.8 2.6 2.5
Average VFB,% 65.7 79.8 82.3
Average Stability,lb 2453 2488 2440
Average Flow,(1/100”) 14 15 15
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answaridiy - Tifisnaniin guviginaw: 170 DaFNLsaLTBY A
N3N : 35:65 % MIAFUEI(X) = 0.39
ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.66 101.53 101.6
H 63.47 62.96 63.07
Average Bulk volume 510.16 497.61 500.44
Average Density 2.405 2.455 2.444
Average Vol AC,%total 9.1 10.4 11.5
Average Vol Agg,%total 86.1 87.4 86.6
Average VMA,% 14 12.6 13.4
Average Air Void,% 4.9 2.2 2
Average VFB,% 65.1 82.4 85.2
Average Stability,lb 2408 2844 2664
Average Flow,(1/100”) 15 16 16
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answaridiy - Tifisnaniin guviginaw: 130 DaFNLALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.4 101.45 101.73
H 63.62 64.55 64.59

Average Bulk volume 511.04 508.85 507.88
Average Density 2.402 2.416 2.413
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 86.1 85.9 85.5
Average VMA,% 14.1 14.1 14.5
Average Air Void,% 5 3.8 3.2
Average VFB,% 64.6 72.9 77.7
Average Stability,lb 1954 2408 2246
Average Flow,(1/100”) 13 14 15
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%V.F.A.
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Stability
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MTN N.11 wamamﬁammﬁﬂaﬁmun’%’ﬂ

answaridiy - Tifisnaniin guviginaw: 150 DaFNLEALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.84 101.83 102.03
H 64.69 63.66 63.80

Average Bulk volume 507.54 505.07 507.71
Average Density 2.411 2.427 2.416
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.1 86.4 85.6
Average VMA,% 13.8 13.6 14.4
Average Air Void,% 4.6 33 3.1
Average VFB,% 66.4 75.6 78.3
Average Stability,lb 2254 2434 2392
Average Flow,(1/100”) 14 15 15
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Stability
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MTN N.12 wamamﬁammﬁﬂaﬁmun’%’ﬂ

answaridiy - Tifisnaniin guviginaw: 170 DaFNLsaLTBY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.74 101.45 101.63
H 64.5 64.46 64.72

Average Bulk volume 506.93 503.56 507.90
Average Density 2.422 2.439 2.437
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.6 86.8 86.3
Average VMA,% 13.4 13.2 13.7
Average Air Void,% 4.2 2.9 2.3
Average VFB,% 68.5 78.2 83.3
Average Stability,lb 2077 2523 2522
Average Flow,(1/100”) 13 15 16
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.55 101.59 101.66
H 65.98 65.41 65.39
Average Bulk volume 517.51 512.51 515.90
Average Density 2.402 2.415 2.408
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 85.9 85.9 85.3
Average VMA,% 14.1 14.1 14.7
Average Air Void,% 5.0 3.8 3.5
Average VFB,% 64.6 72.7 76.5
Average Stability,lb 2272 2370 2290
Average Flow,(1/100”) 13 13 14
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Stability
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sy - snauRiasun3d QUNYUNAN: 150 DIFNLTATYA

993181399 : 0:100 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.51 101.55 101.67
H 65.16 65.05 65.41

Average Bulk volume 514.64 511.70 511.92
Average Density 2.410 2.425 2.420
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.1 86.3 85.7
Average VMA,% 13.9 13.7 14.3
Average Air Void,% 4.7 3.4 3.0
Average VFB,% 66.1 75.1 79.3
Average Stability,lb 2306 2534 2286
Average Flow,(1/100”) 14 14 15
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sy - snauRiasun3d QUNINAY: 170 DaFNLsaLTBY A

993181399 : 0:100 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.76 101.78 101.54
H 65.47 64.94 64.27

Average Bulk volume 514.11 508.48 515.06
Average Density 2.416 2.426 2.414
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.4 86.3 85.5
Average VMA,% 13.6 13.7 14.5
Average Air Void,% 4.4 3.4 32
Average VFB,% 67.4 75.3 77.9
Average Stability,lb 2244 2648 2678
Average Flow,(1/100”) 13 15 15
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.73 101.43 101.40
H 64.69 64.20 63.95
Average Bulk volume 515.71 513.96 514.81
Average Density 2.402 2.415 2.409
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 85.8 85.9 85.3
Average VMA,% 14.2 14.1 14.7
Average Air Void,% 5.0 3.8 3.4
Average VFB,% 64.6 72.9 76.8
Average Stability,lb 2453 2610 2594
Average Flow,(1/100”) 15 15 16
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.59 101.8 102.02
H 64.32 63.85 64.18
Average Bulk volume 512.98 512.74 515.07
Average Density 2.412 2.423 2.416
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86.2 85.6
Average VMA,% 13.8 13.8 14.4
Average Air Void,% 4.6 3.5 3.1
Average VFB,% 66.7 35 3.1
Average Stability,lb 2331 2674 2533
Average Flow,(1/100”) 15 15 16
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.39 101.45 101.67
H 63.45 63.75 62.85
Average Bulk volume 511.11 506.33 506.08
Average Density 2.409 2.434 2.431
Average Vol AC,%total 9.2 10.3 11.4
Average Vol Agg,%total 86.1 86.6 86.1
Average VMA,% 13.9 13.4 13.9
Average Air Void,% 4.7 3.1 2.5
Average VFB,% 66 717.1 81.8
Average Stability,lb 2346 2557 2533
Average Flow,(1/100”) 14 15 16
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sy - snauRiasun3d QUNINAY: 130 DaFNLALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.62 101.50 101.52
H 63.13 63.80 63.45

Average Bulk volume 511.35 510.64 510.17
Average Density 2.399 2.412 2.398
Average Vol AC,%total 9.1 10.2 11.2
Average Vol Agg,%total 85.8 85.8 84.9
Average VMA,% 14.2 14.2 15.1
Average Air Void,% 5.1 4.0 3.9
Average VFB,% 64.2 72.1 74.4
Average Stability,lb 2239 2605 2571
Average Flow,(1/100”) 14 14 16
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M99 .20 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁﬁaﬁﬂ@uﬂgﬂ

sy - snauRiasun3d QUNINAY: 150 DaFNLEALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.60 101.59 101.43
H 63.40 63.07 63.38

Average Bulk volume 512.00 511.47 511.72
Average Density 2.405 2.414 2.413
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 86.0 85.9 85.4
Average VMA,% 14.0 14.1 14.6
Average Air Void,% 4.9 39 33
Average VFB,% 65.1 72.7 77.6
Average Stability,lb 1981 2474 2475
Average Flow,(1/100”) 13 15 15
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.69 101.81 101.57
H 63.31 63.17 63.11
Average Bulk volume 506.78 508.70 512.17
Average Density 2.414 2.415 2.406
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.3 86 85.2
Average VMA,% 13.7 14.1 14.8
Average Air Void,% 4.5 3.8 3.5
Average VFB,% 66.9 73 76.1
Average Stability,lb 2259 2447 2437
Average Flow,(1/100”) 14 14 15
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sy - snauRiasun3d QUNINAY: 130 DaFNLALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.4 101.40 101.73
H 63.62 64.22 64.59

Average Bulk volume 510.81 507.54 509.63
Average Density 2.403 2.414 2.403
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 85.9 85.9 85.1
Average VMA,% 14.1 14.1 14.9
Average Air Void,% 4.9 3.9 3.7
Average VFB,% 64.9 72.6 75.5
Average Stability,lb 2248 2505 2474
Average Flow,(1/100”) 14 14 15
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M1 .23 wamamﬁammﬁﬂaﬁmun’%’ﬂ

sy - snauRiasun3d QUNINAY: 150 DaFNLEALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.35 101.81 101.79
H 63.65 64.04 63.43

Average Bulk volume 509.38 506.85 509.50
Average Density 2.411 2.422 2.421
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86.2 85.7
Average VMA,% 13.8 13.8 14.3
Average Air Void,% 4.6 3.5 3
Average VFB,% 66.5 74.4 79.3
Average Stability,lb 2086 2408 2402
Average Flow,(1/100”) 13 14 15
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M1 N.24 wamamﬁammﬁﬂaﬁmun’%’ﬂ

sy - snauRiasun3d QUNINAY: 170 DaFNLsaLTBY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.59 101.58 101.61
H 63.23 63.41 63.63

Average Bulk volume 507.57 502.79 503.15
Average Density 2.415 2.447 2.433
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.3 87.1 86.5
Average VMA,% 13.7 12.9 13.5
Average Air Void,% 4.5 2.5 2
Average VFB,% 67.1 80.4 84.9
Average Stability,lb 2046 2532 2344
Average Flow,(1/100”) 12 14 15
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M1 .25 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

993181399 : 0:100 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.73 101.39 101.55
H 65.9 65.12 64.74

Average Bulk volume 518.04 517.38 510.37
Average Density 2.407 2.410 2.407
Average Vol AC,%total 9.2 10.2 11.3
Average Vol Agg,%total 86.0 85.7 85.2
Average VMA,% 14 14.3 14.8
Average Air Void,% 4.8 4 3.5
Average VFB,% 65.5 71.8 76.2
Average Stability,lb 2131 2171 2112
Average Flow,(1/100”) 13 13 13
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M1 .26 wamamﬁammﬁﬂaﬁmun’%’ﬂ

ATHAUNY : ATHANNB LA TN

931U Taq 1 0:100

QUNINAY:

150 DafusaIHea

=1
% NTIAAFUIN(X) = 0.39
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 l 2 l 3 1 l 2 l 3 1 ‘ 2 ‘ 3 1 ‘ 2 ‘ 3

%AC by Mass of Agg. (a) 4.5 5 5.5 6
%AC by Mass of Mix (b.) 4.31 4.76 5.21 5.66
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84 5.29
Spec. Hgt. D 101.52 101.83 101.61 101.67

H 64.32 65.02 65.06 64.57
Average Bulk volume 513.63 513.93 513.59 518.82
Average Density 2.363 2.413 2.409 2.400
Average Vol AC,%total 9.0 10.2 11.3 12.3
Average Vol Agg,%total 84.5 85.8 85.3 84.6
Average VMA,% 15.5 14.2 14.7 15.4
Average Air Void,% 6.5 3.9 3.4 3.1
Average VFB,% 57.9 72.3 76.7 79.7
Average Stability,lb 1877 2247 2474 2157
Average Flow,(1/100”) 12 12 14 14
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AN N.27 wamamﬁammﬁﬂaﬁmun’%’ﬂ

ATHAUNY : ATHANNB LA TN

931U Taq 1 0:100

QUNINAY:

170 o9fsaIHea

=1
% NTIAAFUIN(X) = 0.39
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.48 101.7 101.53
H 65.35 64.31 65
Average Bulk volume 512.69 512.06 512.03
Average Density 2.402 2.413 2.406
Average Vol AC,%total 9.1 10.2 11.3
Average Vol Agg,%total 85.9 85.9 85.2
Average VMA,% 14.1 14.1 14.8
Average Air Void,% 5.0 3.9 3.5
Average VFB,% 64.7 72.4 76.1
Average Stability,lb 2077 2266 2242
Average Flow,(1/100”) 12 12 13
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13719 .28 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.71 101.77 101.87
H 64.75 64.72 65.2

Average Bulk volume 512.77 511.83 514.33
Average Density 2.414 2.422 2.412
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.3 86.2 85.4
Average VMA,% 13.7 13.8 14.6
Average Air Void,% 4.5 3.6 3.3
Average VFB,% 66.9 74.3 77.4
Average Stability,lb 2329 2558 2536
Average Flow,(1/100”) 15 16 16
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Density Stability
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M1 N.29 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁﬁaﬁﬂ@uﬂgﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 150 DaFNLEALTY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.47 101.51 101.73
H 63.35 63.97 63.99

Average Bulk volume 507.88 502.49 513.70
Average Density 2.414 2.423 2.414
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.3 86.3 85.5
Average VMA,% 13.7 13.8 14.5
Average Air Void,% 4.5 35 32
Average VFB,% 67.0 74.9 77.8
Average Stability,lb 2346 2687 2625
Average Flow,(1/100”) 15 15 16
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Density Stability
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1319 N.30 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 170 DaFNLsaLTBY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.6 101.68 101.7
H 64.41 64.2 65.03

Average Bulk volume 509.9 513.41 511
Average Density 2.421 2.424 2.418
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.5 86.3 85.6
Average VMA,% 13.5 13.7 14.4
Average Air Void,% 4.3 3.5 3
Average VFB,% 68.4 74.9 78.8
Average Stability,lb 2443 2700 2670
Average Flow,(1/100”) 14 16 17
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M9 N.31 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.53 101.78 101.67
H 64.25 63.57 63.94

Average Bulk volume 510.1 509.83 511.22
Average Density 2.412 2.427 2.417
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86.3 85.6
Average VMA,% 13.8 13.7 14.4
Average Air Void,% 4.6 3.4 3.1
Average VFB,% 66.6 75.4 78.5
Average Stability,lb 2161 2371 2089
Average Flow,(1/100”) 12 13 14




Density
243 T
2 A
E /TN
& 4 N
242 N
g7 <1 A
§ I
a2 ‘4L
2.41 ¥
4.0 4.5 5.0 55 6.0
%AC By Wt. of Agg.
Y% Air Voids
5 T T
| I
b
:E’ T
2
= 4 s T o i I
<
N\
2 HERLN
L -
N f-\-\-'-
3 hdl I [ I I
4.0 4.5 5.0 5.5 6.0
%AC By Wt. of Agg.
Flow (1/100")
14
£ A
= 13
= = = /
= i
11 !
4.0 4.5 5.0 5.5 6.0

%AC By. Wt. of Agg.

= v o & ' I 4 wa 1 ' s ~
11_]'1/] .31 ANUAUNUTTIEHIN % Llﬂﬁﬂaﬁcﬂlﬂuﬂ Lmzﬂmfmumn 9 m@ﬂﬁ?uﬂﬁﬂllﬂﬁmﬁﬁﬂ@uﬂiﬁ

FITNAMNY : ANTHAVANY TR Tl

BN IUTAA : 35:65

Stability (Lbs.)
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M1 .32 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 150 DaFNLEALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.77 101.7 101.45
H 63.87 63.77 63.44

Average Bulk volume 510.32 504.17 502.27
Average Density 2.408 2.447 2.434
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.1 87.1 86.2
Average VMA,% 13.9 12.9 13.8
Average Air Void,% 4.8 2.5 2.4
Average VFB,% 65.8 80.4 82.6
Average Stability,lb 2189 2748 2555
Average Flow,(1/100”) 12 15 15
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6.0
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19N .33 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁ“waﬁ)ﬂ@uﬂgﬂ

ATHAINY : MTHANNNSTA T QUNINAY: 170 DaFNLsaLTBY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 1 ‘ 2 1 ‘ 2
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 102.15 101.98 101.80
H 63.64 62.66 63.55
Average Bulk volume 507.75 501.14 504.44
Average Density 2.424 2.450 2.436
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.7 87.2 86.3
Average VMA,% 13.3 12.8 13.7
Average Air Void,% 4.1 2.4 2.3
Average VFB,% 69.1 81.1 83.1
Average Stability,lb 2223 2394 2445
Average Flow,(1/100”) 13 13 16
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M1 .34 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.44 101.46 101.6
H 65.24 64.39 64.14

Average Bulk volume 507.87 509.94 510.10
Average Density 2.405 2.419 2.412
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 86 86.3 85.4
Average VMA,% 14.0 13.9 14.6
Average Air Void,% 4.9 3.7 3.3
Average VFB,% 65.2 73.7 71.5
Average Stability,lb 2363 2591 2474
Average Flow,(1/100”) 14 14 15
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Density Stability
242 S 2650 I
=} /N ~ 2600 o
£ < / ' F AN
£ //\ = 2550 ——
&," | \
2 241 ; Z 2500 /
- | —]
: / . g 2450 /!
a : i & 2400 ==
2.40 ! . 2350 (3 I
4.0 4.5 5.0 5.5 6.0 4.0 45 5.0 5.5 6.0
%AC By Wt, of Agg. %AC By. Wt. of Agg.
%Air Voids %V.F.A.
5 \ 80 =
=
2 —
2 <
N W og €
=4 |\ % !
< 1 == i I
= T \ i i
y | [ITT¢ o o
3 A"
4.0 4.5 5.0 5.5 6.0
4.0 4.5 5.0 5.5 6.0
L)
%AC By Wt. of Agg. 7% AC By. Wt. of Agg.
Flow (1/100") %V.ML.A.
16 — 15.0 :
215 / < 145
3 =
=~ -] S S S A )
E 14 e % 140 e
= EE&: =
13 : } 13.5 T
4.0 4.5 5.0 5.5 6.0 4.0 4.5 5.0 5.5 6.0
%AC By. Wt. of Agg. %AC By. Wt. of Agg.

o v o f ' I 4 wa 1 ' o ~
JUN n.34 AnuFNIUTIEN I % toailadsuud uazAuauliane 9 vesdiunauueailadneunia
ANTHAINY : AIHANNsTIA Ty QUNYNNAN : 130 DI ITATYA

818U Taq : 50:50
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M3 .35 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 150 DaFNLEALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.65 101.71 101.54
H 63.39 63.62 63.02

Average Bulk volume 508.76 508.62 507.45
Average Density 2.412 2.427 2.425
Average Vol AC,%total 9.2 10.3 11.4
Average Vol Agg,%total 86.2 86.3 85.9
Average VMA,% 13.8 13.7 14.1
Average Air Void,% 4.6 3.4 2.8
Average VFB,% 66.6 75.4 80.3
Average Stability,lb 2235 2814 2604
Average Flow,(1/100”) 13 16 16
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ATHAINY : IHANINSTIA T QUNYNNAN : 150 DIFLTALTYA

91U Taq : 50:50
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M1 .36 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁ“waﬁ)ﬂ@uﬂgﬂ

ATHAINY : MTHANNNSTA T QUNINAY: 170 DaFNLsaLTBY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 ‘ 2 1 ‘ 2
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.33 101.78 101.49
H 63.62 62.95 63.56
Average Bulk volume 506.03 508.49 510.43
Average Density 2.423 2.424 2.409
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.6 86.2 85.3
Average VMA,% 13.4 13.8 14.7
Average Air Void,% 42 35 3.4
Average VFB,% 68.8 74.7 76.8
Average Stability,lb 2313 2369 2420
Average Flow,(1/100”) 13 14 15
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FITNAMNY : ANTHAVANY TR Tl

818U Taq : 50:50

QUNYUNAY : 170 DI FBd
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v J = 4 o 1 1 "W
M99 V.1 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

AIHANEY : JulansHauy

931U Taq 1 0:100

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 5.15 5.03 4.98
%AC by Mass of Mix (b.) 4.90 4.79 4.74
%Eff. AC by Mass of Mix (c.) 4.53 4.42 437
Spec. Hgt. D 101.59 101.79 101.49
H 63.45 63.92 64.12.
Average Bulk volume 518.26 515.15 512.21
Average Density 2.409 2.409 2.410
Average Vol AC,%total 10.5 10.3 10.2
Average Vol Agg,%total 85.6 85.7 85.7
Average VMA,% 14.43 14.31 14.26
Average Air Void,% 3.89 4.01 4.07
Average VFA,% 73.08 71.95 71.44
Average Stability,lb 1979 2153 2172
Average Flow,(1/100”) 8.56 11.51 12

wva J 4 5 ERl J ' o
AITN V.2 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁmﬁﬁﬂﬂuﬂ?@] Lﬁ@ﬂ?ﬁuﬂiﬁ%ﬂﬂ'ﬂﬂﬂ'lﬂTﬁl‘ﬂ']ﬂ‘U 4%

THANY ;- N AT ey

BN 1aIUTaR : 20:80

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 4.78 4.69 4.65
%AC by Mass of Mix (b.) 4.56 4.48 4.44
%Eff. AC by Mass of Mix (c.) 4.19 4.11 4.07
Spec. Hgt. D 101.60 101.58 101.54
H 63.91 63.29 64.56
Average Bulk volume 510.93 512.68 512.67
Average Density 2.419 2.419 2.420
Average Vol AC,%total 9.80 9.61 9.53
Average Vol Agg,%total 86.23 86.33 86.37
Average VMA,% 13.77 13.67 14.26
Average Air Void,% 3.97 4.06 4.07
Average VFA,% 71.15 70.31 69.90
Average Stability,lb 2022 2243 2415
Average Flow,(1/100™) 12.30 12.50 13.29
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v J = 4 o 1 1 "W
AT U3 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

AIHANEY : JulansHauy

BNINAINTER : 35:65

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 4.85 4.68 4.67
%AC by Mass of Mix (b.) 4.63 4.47 4.46
%Eff. AC by Mass of Mix (c.) 4.25 4.10 4.09
Spec. Hgt. D 101.56 101.38 101.79
H 63.23 63.27 62.90
Average Bulk volume 511.97 506.43 506.48
Average Density 2414 2.422 2.418
Average Vol AC,%total 9.93 9.60 9.56
Average Vol Agg,%total 86.00 86.44 86.28
Average VMA,% 14.00 13.56 13.72
Average Air Void,% 4.07 3.96 4.16
Average VFA,% 70.93 70.80 69.69
Average Stability,lb 2349 2333 2139
Average Flow,(1/100”) 11.91 12.30 12.64

wva J 4 5 ERl J ' o
TN V.4 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁmﬁﬁﬂﬂuﬂ?@] Lﬁ@ﬂ?ﬁuﬂiﬁ%ﬂﬂ'ﬂﬂﬂ'lﬂTﬁl‘ﬂ']ﬂ‘U 4%

THANY ;- N AT ey

91U Taq : 50:50

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 491 4.74 4.58
%AC by Mass of Mix (b.) 4.68 4,53 4.38
%Eff. AC by Mass of Mix (c.) 4.31 4.15 4.01
Spec. Hgt. D 101.23 101.76 101.39
H 62.24 63.36 63.84
Average Bulk volume 503.44 505.52 502.85
Average Density 2.412 2.417 2.423
Average Vol AC,%total 10.05 9.71 9.39
Average Vol Agg,%total 85.88 86.18 86.54
Average VMA,% 14.12 13.82 13.46
Average Air Void,% 4.07 4.11 4.07
Average VFA,% 71.19 70.25 69.75
Average Stability,lb 1872 2059 2075
Average Flow,(1/100™) 9.45 9.06 8.76
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) 4 =S 4 o 1 1 T w
A3 1.5 kamInadeuguautiRveweailadnounia ofvua e memniny 4%
AITHANNY : ATHAUALFIADUNT &

993181399 : 0:100 % MIYAFUEI(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 491 4.74 4.71
%AC by Mass of Mix (b.) 4.68 4.53 4.50
%Eff. AC by Mass of Mix (c.) 431 4.15 4.13
Spec. Hgt. D 101.39 101.68 101.10
H 65.02 65.50 64.08
Average Bulk volume 514.89 514.38 512.83
Average Density 2.413 2.415 2.420
Average Vol AC,%total 10.05 9.70 9.65
Average Vol Agg,%total 85.91 86.15 86.32
Average VMA,% 14.09 13.85 13.68
Average Air Void,% 4.04 4.15 4.03
Average VFA,% 71.34 70.04 70.56
Average Stability,lb 2114 2195 2234
Average Flow,(1/100”) 12.70 13.68 14.47
A13 1.6 namsnageuguautavewedailadaeunia et mualivesinememiiiy 4%
WA : nsHaRNTIABUNSE
8n318U a9 : 20:80 % MIYATUYIN(X) = 0.39
AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 491 4.74 4.71
%AC by Mass of Mix (b.) 4.68 4,53 4.50
%Eff. AC by Mass of Mix (c.) 4.31 4.15 4.13
Spec. Hgt. D 101.54 101.63 101.76
H 64.13 65.00 63.22
Average Bulk volume 512.00 515.75 512.31
Average Density 2.413 2.415 2.420
Average Vol AC,%total 10.05 9.70 9.65
Average Vol Agg,%total 85.90 86.14 86.32
Average VMA,% 14.10 13.86 13.68
Average Air Void,% 4.04 4.15 4.03
Average VFA,% 71.32 70.02 70.56
Average Stability,lb 2419 2397 2361
Average Flow,(1/100™) 13.39 12.50 12.60
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v J = 4 o 1 1 "W
TN V.7 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

AITHANNY : ATHAUALFIADUNT &

BNINAINTER : 35:65

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 5 4.92 4.85
%AC by Mass of Mix (b.) 4.76 4.69 4.63
%Eff. AC by Mass of Mix (c.) 4.39 432 4.25
Spec. Hgt. D 101.59 101.69 101.67
H 63.37 63.88 63.70
Average Bulk volume 512.82 512.48 512.44
Average Density 2.409 2.413 2.414
Average Vol AC,%total 10.23 10.08 9.93
Average Vol Agg,%total 85.73 85.91 86.01
Average VMA,% 14.27 14.09 13.99
Average Air Void,% 4.04 4.01 4.06
Average VFA,% 71.69 71.52 70.98
Average Stability,lb 2429 2222 2132
Average Flow,(1/100”) 12.50 12.70 12.11

wva J 4 5 ERl J ' o
AT V.8 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁmﬁﬁﬂﬂuﬂ?@] Lﬁ@ﬂ?ﬁuﬂiﬁ%ﬂﬂ'ﬂﬂﬂ'lﬂTﬁl‘ﬂ']ﬂ‘U 4%

AIHEAUNY : ATHAWNUFTADUNGTS

91U Taq : 50:50

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 4.94 4.80 4.63
%AC by Mass of Mix (b.) 4.71 4,58 4.43
%Eff. AC by Mass of Mix (c.) 4.34 421 4.05
Spec. Hgt. D 101.41 101.49 101.68
H 62.89 63.26 63.68
Average Bulk volume 497.44 504.80 504.93
Average Density 2.414 2.413 2.422
Average Vol AC,%total 10.12 9.80 9.50
Average Vol Agg,%total 85.92 86.00 86.50
Average VMA,% 14.08 14.00 13.53
Average Air Void,% 3.96 4.16 4.03
Average VFA,% 71.88 70.25 70.18
Average Stability,lb 1901 2143 2434
Average Flow,(1/100™) 9.94 9.06 8.76
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v J = 4 o 1 1 "W
MITN V.9 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

FITNAMNY : ATHAVANY TR Tl

931U Taq 1 0:100

' o { ' o o J. (4
AUDNTUNIZINAYNIATIN (Gag) =2.677 ANUD NI UL AHAAFIIUA

=
% NTIAAFUIN(X) = 0.39

(Gac) = 1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 5.04 4.99 4.97

%AC by Mass of Mix (b.) 4.80 4.75 4.73

%Eff. AC by Mass of Mix (c.) 443 4.38 4.36
Spec. Hgt. D 101.68 101.63 101.58
H 64.86 63.50 64.07
Average Bulk volume 520.10 519.69 514.04
Average Density 2.408 2.407 2411
Average Vol AC,%total 10.31 10.20 10.17
Average Vol Agg,%total 85.65 85.65 85.80
Average VMA,% 14.35 14.35 14.20

Average Air Void,% 4.04 4.15 4.03
Average VFA,% 71.84 71.09 71.62
Average Stability,lb 1981 1999 1966
Average Flow,(1/100”) 12.30 11.52 11.71

v J 4 o ] J ' o
MITN V.10 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁﬂﬁ@]ﬂﬂuﬂ%ﬂ Lﬁamwuﬂﬁj%m’mmmﬁmmu 4%

FITNAMNY : ATHAVNNY TR Tl

BN 1aIUTaR : 20:80

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a.) 4.77 4.75 4.65
%AC by Mass of Mix (b.) 4.55 4,53 4.44
%Eff. AC by Mass of Mix (c.) 4.18 4.16 4.07
Spec. Hgt. D 101.69 101.67 101.65
H 64.06 63.68 64.47
Average Bulk volume 511.05 510.65 511.26
Average Density 2.421 2.416 2.423
Average Vol AC,%total 9.79 9.73 9.54
Average Vol Agg,%total 86.30 86.16 86.50
Average VMA,% 13.70 13.84 13.50
Average Air Void,% 3.91 4.11 3.96
Average VFA,% 71.45 70.27 70.66
Average Stability,lb 2138 2230 2153
Average Flow,(1/100™) 13.09 12.89 12.89
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v J = 4 o 1 1 "W
AT V.11 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

FITNAMNY : ATHAVANY TR Tl

BNINAINTER : 35:65

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 4.75 4.67 4.53
%AC by Mass of Mix (b.) 4.53 4.46 433
%Eff. AC by Mass of Mix (c.) 4.16 4.09 3.96
Spec. Hgt. D 101.62 101.73 101.65
H 64.61 64.01 63.27
Average Bulk volume 512.53 509.97 509.82
Average Density 2418 2.421 2.425
Average Vol AC,%total 9.73 9.57 9.29
Average Vol Agg,%total 86.21 86.40 86.64
Average VMA,% 13.79 13.60 13.36
Average Air Void,% 4.05 4.02 4.07
Average VFA,% 70.59 70.42 69.53
Average Stability,lb 2096 2183 2108
Average Flow,(1/100”) 10.93 11.02 10.73

v J 4 o ] J ' o
AT V.12 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁﬂﬁ@]ﬂﬂuﬂ%ﬂ Lﬁamwuﬂﬁj%m’mmmﬁmmu 4%

FITNAMNY : ATHAVNNY TR Tl

91U Taq : 50:50

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 4.85 4.74 4.60
%AC by Mass of Mix (b.) 4.63 4,53 4.40
%Eff. AC by Mass of Mix (c.) 4.25 4.15 4.02
Spec. Hgt. D 101.55 101.62 101.60
H 63.84 64.27 63.65
Average Bulk volume 503.45 504.71 502.21
Average Density 2.414 2.416 2.424
Average Vol AC,%total 9.93 9.71 9.44
Average Vol Agg,%total 85.99 86.18 86.57
Average VMA,% 14.01 13.82 13.43
Average Air Void,% 4.08 4.12 4.00
Average VFA,% 70.90 70.22 70.23
Average Stability,lb 1906 2040 2470
Average Flow,(1/100™) 10.14 8.96 8.76
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MANUIN .

Nﬂﬂ1iﬂﬂﬁ®ﬂﬂ’313~l‘h€l’3ﬂ"0ﬂ31ﬂ‘ﬁu



M54 7.1 samsnaaeuany ldneauiu

THANTY ;- i ansHauy

919U Taq 1 0:100

QUHQNNAL: 170 DaFIsaFYe

163

Sample 1 2 3 4 5 6
Diameter (mm.) D 101.45 101.28 101.80 101.38 101.38 100.75
Diameter (in.) D 3.99 3.99 4.01 3.99 3.99 3.97
Thickness (mm.) t 65.23 65.30 65.45 65.40 65.23 66.9
Thickness (in.) t 2.57 2.57 2.58 2.57 2.57 2.63
Dry mass in air A 1230.49 1232.95 1221.47 1227.29 1228.56 1239.14
SSD Mass B 1238.39 1239.41 1230.25 1236.87 1237.52 1247.29
Mass in water C 716.48 716.64 712.04 716.40 716.63 721.59
Volume (B-C) E 521.91 522.77 518.21 520.47 520.89 525.7
Bulk Sp.Gr. (A/E) Gmb 2.358 2.358 2.357 2.358 2.359 2.357
Max Sp.Gr. Gmm 2.539 2.539 2.539 2.539 2.539 2.539
%Air Void (100(G-F)/G) H 7.14 7.11 7.16 7.13 7.11 7.16
Volume Airvoid (HE/100) I 37.274 37.165 37.127 37.095 37.014 37.657
Load (Ibs) P 1327 1397 1367
Dry Strenght, 2P/TUD (psi) Std 82.24 86.81 83.34
Avg. Dry Tensile Strenght 84.13
Thickness (mm.) t" 65.23 65.30 65.43
Thickness (in.) t" 2.57 2.57 2.58
SSD Mass B" 1251.63 1254.41 1243.25
Vol Abs.Water (B"-A) " 21.14 21.46 21.78
Y%Saturated (100J"/T) 56.71 57.74 58.66
Load (Ibs) P" 1072 1107 1089
Wet Strength, P/TUD (psi) Stm 66.57 68.78 67.18
Avg. Wet Tensile Strenght 67.51
TSR, 100Stm/Std (%) 80.94 79.23 80.61
TSR, 100Stm/Std (%) 80.24
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.82 101.58 101.6 101.22 101.56 101.42
Diameter (in.) D 4.01 4.00 4.00 3.99 4.00 3.99
Thickness (mm.) t 69.00 68.70 68.00 70.80 69.90 70.12
Thickness (in.) t 2.72 2.70 2.68 2.79 2.75 2.76
Dry mass in air A 1224.41 1214.60 1215.63 1219.21 1213.43 1215.61
SSD Mass B 1233.62 1223.71 1224.00 1228.45 1222.51 1224.01
Mass in water C 707.08 701.04 710.11 704.23 700.51 701.31
Volume (B-C) E 526.54 522.67 522.89 524.22 522.00 522.70
Bulk Sp.Gr. (A/E) Gmb 2.325 2.324 2.325 2.326 2.325 2.326
Max Sp.Gr. Gmm 2.504 2.504 2.504 2.504 2.504 2.504
%Air Void (100(G-F)/G) H 7.13 7.19 7.16 7.12 7.17 7.12
Volume Airvoid (HE/100) I 37.558 37.606 37.415 37.315 37.403 37.233
Load (Ibs) P 1501 1478 1490
Dry Strenght, 2P/TUD (psi) Std 86.07 85.55 86.10
Avg. Dry Tensile Strenght 85.91
Thickness (mm.) t" 69.00 68.70 68.00
Thickness (in.) t" 2.72 2.70 2.68
SSD Mass B" 1246.62 1236.71 1238.31
Vol Abs.Water (B"-A) " 22.21 22.11 22.68
Y%Saturated (100J"/T) 59.13 58.79 60.62
Load (Ibs) P" 1107 1089 1101
Wet Strength, P/TUD (psi) Stm 64.75 64.13 65.49
Avg. Wet Tensile Strenght 64.79
TSR, 100Stm/Std (%) 75.23 74.95 76.06
TSR, 100Stm/Std (%) 75.42
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.64 101.60 101.54 101.50 101.62 101.48
Diameter (in.) D 4.00 4.00 4.00 4.00 4.00 4.00
Thickness (mm.) t 69.92 68.36 68.52 70.60 71.00 70.46
Thickness (in.) t 2.75 2.69 2.70 2.78 2.80 2.77
Dry mass in air A 1216.96 1223.93 1221.46 1226.01 1216.32 1225.52
SSD Mass B 1225.13 1232.37 1231.57 1235.60 1225.43 1235.49
Mass in water C 704.97 709.05 709.12 711.63 705.53 711.46
Volume (B-C) E 520.16 523.32 522.45 523.97 519.90 524.03
Bulk Sp.Gr. (A/E) Gmb 2.340 2.339 2.338 2.340 2.340 2.339
Max Sp.Gr. Gmm 2.519 2.519 2.519 2.519 2.519 2.519
%Air Void (100(G-F)/G) H 7.12 7.15 7.19 7.11 7.12 7.16
Volume Airvoid (HE/100) I 37.048 37.441 37.551 37.265 37.042 37.519
Load (Ibs) P 775 793 787
Dry Strenght, 2P/TUD (psi) Std 44.44 45.17 45.23
Avg. Dry Tensile Strenght 44.95
Thickness (mm.) t" 69.92 68.32 68.52
Thickness (in.) t" 2.75 2.69 2.70
SSD Mass B" 1238.13 1246.37 1243.57
Vol Abs.Water (B"-A) " 21.17 22.44 22.11
Y%Saturated (100J"/T) 57.14 59.93 58.88
Load (Ibs) P" 545 535 523
Wet Strength, P/TUD (psi) Stm 31.51 31.65 30.89
Avg. Wet Tensile Strenght 31.35
TSR, 100Stm/Std (%) 70.91 70.08 68.30
TSR, 100Stm/Std (%) 69.76
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.60 101.30 101.42 101.58 101.38 101.4
Diameter (in.) D 4.00 3.99 3.99 4.00 3.99 3.99
Thickness (mm.) t 70 68.70 67.80 69.00 71.50 71.00
Thickness (in.) t 2.76 2.70 2.67 2.72 2.81 2.80
Dry mass in air A 1226.18 1214.20 1213.42 1226.02 1212.76 1210.54
SSD Mass B 1235.58 1223.82 1222.83 1235.44 1221.16 1219.62
Mass in water C 705.25 698.47 697.91 705.15 696.50 695.81
Volume (B-C) E 530.33 525.35 524.92 530.29 524.66 523.81
Bulk Sp.Gr. (A/E) Gmb 2.312 2.311 2.312 2.312 2.312 2.311
Max Sp.Gr. Gmm 2.490 2.490 2.490 2.490 2.490 2.490
%Air Void (100(G-F)/G) H 7.14 7.18 7.16 7.15 7.17 7.19
Volume Airvoid (HE/100) I 37.888 37.719 37.603 37.912 37.608 37.649
Load (Ibs) P 1060 1049 1043
Dry Strenght, 2P/TUD (psi) Std 62.15 59.47 59.53
Avg. Dry Tensile Strenght 60.38
Thickness (mm.) t" 70 68.70 67.80
Thickness (in.) t" 2.76 2.70 2.67
SSD Mass B" 1248.58 1235.82 1235.83
Vol Abs.Water (B"-A) " 22.4 21.62 22.41
Y%Saturated (100J"/T) 59.12 57.32 59.60
Load (Ibs) P" 574 541 547
Wet Strength, P/TUD (psi) Stm 33.17 31.94 32.69
Avg. Wet Tensile Strenght 32.60
TSR, 100Stm/Std (%) 53.37 53.72 54.91

TSR, 100Stm/Std (%)

53.99
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Sample 1 2 3 4 5 6
Diameter (mm.) D 100.90 101.00 101.62 101.42 101.38 101.40
Diameter (in.) D 3.97 3.98 4.00 3.99 3.99 3.99
Thickness (mm.) t 69.00 68.00 67.88 68.70 69.00 67.00
Thickness (in.) t 2.72 2.68 2,67 2.70 272 2.64
Dry mass in air A 1217.69 1207.27 121023 120733 12208 1208.38
SSD Mass B 1226.17 1216.59 1219.47 121637 12292 1217.92
Mass in water c 702.17 696.74 698.61 696.71 703.80 698.02
Volume (B-C) E 524.00 519.85 520.86 519.66 525.40 519.90
Bulk Sp.Gr. (A/E) Gmb 2.324 2.322 2.324 2.323 2.324 2.324
Max Sp.Gr. Gmm 2.502 2.502 2.502 2.502 2.502 2.502
%Air Void (100(G-F)/G) H 7.12 7.18 7.13 7.14 7.13 7.10
Volume Airvoid (HE/100) I 37313 37.328 37.155 37.114 37.470 36.924
Load (Ibs) P 1338 1309 1321
Dry Strenght, 2P/TUtD (psi) std 78.91 76.90 79.90
Avg. Dry Tensile Strenght 78.57
Thickness (mm.) t" 69.00 68.00 67.88
Thickness (in.) ¢ 2,72 2.68 2.67
SSD Mass B 1239.47 1228.59 1232.45
Vol Abs.Water (B"-A) g 21.78 2132 2222
%Saturated (100J"/1) 58.37 57.12 59.80
Load (Ibs) pr 763 758 787
Wet Strength, P/TUD (psi) Stm 45.04 45.35 46.88
Avg. Wet Tensile Strenght 45.76
TSR, 100Stm/Std (%) 57.07 58.98 58.68
TSR, 100Stm/Std (%) 58.24
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.45 101.28 101.8 101.38 101.38 100.75
Diameter (in.) D 3.99 3.99 4.01 3.99 3.99 3.97
Thickness (mm.) t 65.23 65.3 65.43 65.4 65.23 66.9
Thickness (in.) t 2.57 2.57 2.58 2.57 2.57 2.63
Dry mass in air A 1230.49 1232.95 1221.47 1227.29 1228.56 1239.14
SSD Mass B 1238.39 1239.41 1230.25 1236.87 1237.52 1247.29
Mass in water C 716.48 716.64 712.04 716.4 716.63 721.59
Volume (B-C) E 521.91 522.77 518.21 520.47 520.89 525.7
Bulk Sp.Gr. (A/E) Gmb 2.358 2.358 2.357 2.358 2.359 2.357
Max Sp.Gr. Gmm 2.539 2.539 2.539 2.539 2.539 2.539
%Air Void (100(G-F)/G) H 7.14 7.11 7.16 7.13 7.11 7.16
Volume Airvoid (HE/100) I 37.274 37.165 37.127 37.095 37.014 37.657
Load (Ibs) P 2194 2398 2300
Dry Strenght, 2P/TUD (psi) Std 135.98 149.01 140.22
Avg. Dry Tensile Strenght 141.74
Thickness (mm.) t" 65.23 65.3 65.43
Thickness (in.) t" 2.57 2.57 2.58
SSD Mass B" 1251.63 1254.41 1243.25
Vol Abs.Water (B"-A) " 21.14 21.46 21.78
Y%Saturated (100J"/T) 56.71 57.74 58.66
Load (Ibs) P" 1781 2106 2047
Wet Strength, P/TUD (psi) Stm 110.59 130.85 126.29
Avg. Wet Tensile Strenght 122.58
TSR, 100Stm/Std (%) 81.33 87.82 90.06
TSR, 100Stm/Std (%) 86.48
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.15 101.2 100.6 101.1 101.6 101.2
Diameter (in.) D 3.98 3.98 3.96 3.98 4.00 3.98
Thickness (mm.) t 65.6 65.4 66.2 66.6 64.6 65.7
Thickness (in.) t 2.58 2.57 2.61 2.62 2.54 2.59
Dry mass in air A 1234.52 1234.54 1238.87 1231.2 1232.42 1239.86
SSD Mass B 1243.65 1242.62 1246.29 1240.72 1241.48 1248.16
Mass in water C 716.56 715.66 717.45 715.24 715.28 718.68
Volume (B-C) E 527.09 526.96 528.84 525.48 526.2 529.48
Bulk Sp.Gr. (A/E) Gmb 2.342 2.343 2.343 2.343 2.342 2.342
Max Sp.Gr. Gmm 2.522 2.522 2.522 2.522 2.522 2.522
%Air Void (100(G-F)/G) H 7.13 7.11 7.11 7.10 7.13 7.15
Volume Airvoid (HE/100) I 37.590 37.452 37.615 37.296 37.532 37.862
Load (Ibs) P 1514 1277 1336
Dry Strenght, 2P/TUD (psi) Std 92.40 79.95 82.57
Avg. Dry Tensile Strenght 84.97
Thickness (mm.) t" 65.6 65.4 66.2
Thickness (in.) t" 2.58 2.57 2.61
SSD Mass B" 1256.59 1256.57 1261.18
Vol Abs.Water (B"-A) " 22.07 22.03 22.31
Y%Saturated (100J"/T) 58.71 58.82 59.31
Load (Ibs) P" 1017 1135 1064
Wet Strength, P/TUD (psi) Stm 62.98 70.47 65.65
Avg. Wet Tensile Strenght 66.37
TSR, 100Stm/Std (%) 68.16 88.14 79.51
TSR, 100Stm/Std (%) 78.10
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.45 101.8 101.6 101.25 101.35 101.25
Diameter (in.) D 3.99 4.01 4.00 3.99 3.99 3.99
Thickness (mm.) t 64.8 66.75 66.6 65.4 66.3 65.6
Thickness (in.) t 2.55 2.63 2.62 2.57 2.61 2.58
Dry mass in air A 1223.09 1236.32 1233.4 1236.18 1236.36 1230.42
SSD Mass B 1232.18 1245.98 1243.23 1245.06 1245.94 1240.52
Mass in water C 712.54 720.64 719.03 719.9 720.46 717.68
Volume (B-C) E 519.64 525.34 524.2 525.16 525.48 522.84
Bulk Sp.Gr. (A/E) Gmb 2.354 2.353 2.353 2.354 2.353 2.353
Max Sp.Gr. Gmm 2.534 2.534 2.534 2.534 2.534 2.534
%Air Void (100(G-F)/G) H 7.11 7.13 7.15 7.11 7.15 7.13
Volume Airvoid (HE/100) I 36.968 37.447 37.460 37.323 37.572 37.276
Load (Ibs) P 1668 1692 1686
Dry Strenght, 2P/TUD (psi) Std 103.51 103.47 104.31
Avg. Dry Tensile Strenght 103.77
Thickness (mm.) t" 64.8 66.75 66.6
Thickness (in.) t" 2.55 2.63 2.62
SSD Mass B" 1244.83 1258.15 1255.86
Vol Abs.Water (B"-A) " 21.74 21.83 22.46
Y%Saturated (100J"/T) 58.81 58.30 59.96
Load (Ibs) P" 1047 899 1094
Wet Strength, P/TUD (psi) Stm 65.45 54.37 66.44
Avg. Wet Tensile Strenght 62.08
TSR, 100Stm/Std (%) 63.23 52.54 63.69
TSR, 100Stm/Std (%) 59.83
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101 101.2 101.85 101.4 101.38 101.56
Diameter (in.) D 3.98 3.98 4.01 3.99 3.99 4.00
Thickness (mm.) t 66.18 66.26 66.24 64.4 64.94 63.68
Thickness (in.) t 2.61 2.61 2.61 2.54 2.56 2.51
Dry mass in air A 1242.34 1236.82 1244.66 1224.84 1234.24 1229.46
SSD Mass B 1250.81 1245.28 1253.46 1232.02 1243.04 1238.74
Mass in water C 718.82 715.72 720.42 707.54 714.64 712.36
Volume (B-C) E 531.99 529.56 533.04 524.48 528.4 526.38
Bulk Sp.Gr. (A/E) Gmb 2.335 2.336 2.335 2.335 2.336 2.336
Max Sp.Gr. Gmm 2.516 2.516 2.516 2.516 2.516 2.516
%Air Void (100(G-F)/G) H 7.18 7.17 7.19 7.18 7.16 7.17
Volume Airvoid (HE/100) I 38.214 37.978 38.342 37.660 37.844 37.723
Load (Ibs) P 1419 1775 1449
Dry Strenght, 2P/TUD (psi) Std 89.29 110.79 92.07
Avg. Dry Tensile Strenght 97.38
Thickness (mm.) t" 66.18 66.26 66.24
Thickness (in.) t" 2.61 2.61 2.61
SSD Mass B" 1265.24 1258.87 1266.37
Vol Abs.Water (B"-A) " 229 22.05 21.71
Y%Saturated (100J"/T) 59.93 58.06 56.62
Load (Ibs) P" 842 905 952
Wet Strength, P/TUD (psi) Stm 51.76 55.46 57.99
Avg. Wet Tensile Strenght 55.07
TSR, 100Stm/Std (%) 57.97 50.06 62.98
TSR, 100Stm/Std (%) 56.55
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.1 101.1 101.15 101 101.8 101.2
Diameter (in.) D 3.98 3.98 3.98 3.98 4.01 3.98
Thickness (mm.) t 66.35 67.1 65.3 66.35 67.15 66.85
Thickness (in.) t 2.61 2.64 2.57 2.61 2.64 2.63
Dry mass in air A 1240.46 1247.92 1239.2 1240.75 1241.76 1247.48
SSD Mass B 1248.48 1256.8 1248.96 1248.64 1250.72 1256.74
Mass in water C 717.46 722.74 718.66 717.48 719.34 722.78
Volume (B-C) E 531.02 534.06 530.3 531.16 531.38 533.96
Bulk Sp.Gr. (A/E) Gmb 2.336 2.337 2.337 2.336 2.337 2.336
Max Sp.Gr. Gmm 2.516 2.516 2.516 2.516 2.516 2.516
%Air Void (100(G-F)/G) H 7.15 7.13 7.12 7.16 7.12 7.14
Volume Airvoid (HE/100) I 37.991 38.066 37.772 38.016 37.835 38.141
Load (Ibs) P 1307 1307 1301
Dry Strenght, 2P/TUD (psi) Std 80.15 78.57 79.02
Avg. Dry Tensile Strenght 79.25
Thickness (mm.) t" 66.35 67.1 65.3
Thickness (in.) t" 2.61 2.64 2.57
SSD Mass B" 1262.69 1269.74 1261.33
Vol Abs.Water (B"-A) " 22.23 21.82 22.13
%Saturated (100J"/1) 58.51 57.32 58.59
Load (Ibs) P" 753 893 922
Wet Strength, P/TUD (psi) Stm 46.13 54.09 57.36
Avg. Wet Tensile Strenght 52.53
TSR, 100Stm/Std (%) 57.56 68.85 72.59
TSR, 100Stm/Std (%) 66.28
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Sample 1 2 3 4 5 6
Diameter (mm.) D 100.97 101.17 101.37 101.8 101.35 101.58
Diameter (in.) D 3.98 3.98 3.99 4.01 3.99 4.00
Thickness (mm.) t 64.97 64.33 65.8 65.75 64.8 64.2
Thickness (in.) t 2.56 2.53 2.59 2.59 2.55 2.53
Dry mass in air A 1220.38 1221.88 1233.2 1229.68 1212.94 1223.8
SSD Mass B 1227.42 1229.82 1242.54 1238.36 1219.72 1233.12
Mass in water C 703.32 705.16 713.45 710.66 699.14 707.82
Volume (B-C) E 524.1 524.66 529.09 527.7 520.58 525.3
Bulk Sp.Gr. (A/E) Gmb 2.329 2.329 2.331 2.330 2.330 2.330
Max Sp.Gr. Gmm 2.509 2.509 2.509 2.509 2.509 2.509
%Air Void (100(G-F)/G) H 7.19 7.18 7.10 7.12 7.14 7.15
Volume Airvoid (HE/100) I 37.699 37.661 37.579 37.592 37.144 37.536
Load (Ibs) P 2006 1976 1923
Dry Strenght, 2P/TUD (psi) Std 123.16 123.64 121.17
Avg. Dry Tensile Strenght 122.66
Thickness (mm.) t" 64.97 64.33 65.8
Thickness (in.) t" 2.56 2.53 2.59
SSD Mass B" 1242.88 1244.22 1255.74
Vol Abs.Water (B"-A) " 22.5 22.34 22.54
Y%Saturated (100J"/T) 59.68 59.32 59.98
Load (Ibs) P" 1603 1680 1674
Wet Strength, P/TUD (psi) Stm 100.41 106.07 103.13
Avg. Wet Tensile Strenght 103.21
TSR, 100Stm/Std (%) 81.53 85.79 85.11
TSR, 100Stm/Std (%) 84.14
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.22 101.76 101.88 101.64 101.66 101.88
Diameter (in.) D 3.99 4.01 4.01 4.00 4.00 4.01
Thickness (mm.) t 65.78 65.28 65.4 67.16 66.88 65.7
Thickness (in.) t 2.59 2.57 2.57 2.64 2.63 2.59
Dry mass in air A 1228.36 1224.59 1230.24 1223.47 1232.95 1221.04
SSD Mass B 1237.65 1233.76 1239.25 1233.88 1244.2 1231.09
Mass in water C 712.22 709.75 712.74 710.16 716.45 708.62
Volume (B-C) E 525.43 524.01 526.51 523.72 527.75 522.47
Bulk Sp.Gr. (A/E) Gmb 2.338 2.337 2.337 2.336 2.336 2.337
Max Sp.Gr. Gmm 2.517 2.517 2.517 2.517 2.517 2.517
%Air Void (100(G-F)/G) H 7.12 7.15 7.17 7.19 7.18 7.15
Volume Airvoid (HE/100) I 37.405 37.482 37.738 37.637 37.901 37.353
Load (Ibs) P 1811 1793 1745
Dry Strenght, 2P/TUD (psi) Std 109.02 108.37 107.13
Avg. Dry Tensile Strenght 108.17
Thickness (mm.) t" 65.78 65.28 65.4
Thickness (in.) t" 2.59 2.57 2.57
SSD Mass B" 1250.15 1246.11 1252.43
Vol Abs.Water (B"-A) " 21.79 21.52 22.19
Y%Saturated (100J"/T) 58.25 57.41 58.80
Load (Ibs) P" 1419 1437 1485
Wet Strength, P/TUD (psi) Stm 87.58 88.89 91.59
Avg. Wet Tensile Strenght 89.35
TSR, 100Stm/Std (%) 80.33 82.03 85.49
TSR, 100Stm/Std (%) 82.60
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.48 101.8 101.86 101.4 101.74 101.58
Diameter (in.) D 4.00 4.01 4.01 3.99 4.01 4.00
Thickness (mm.) t 67.26 66.9 67.34 67.16 65.9 66.28
Thickness (in.) t 2.65 2.63 2.65 2.64 2.59 2.61
Dry mass in air A 1224.4 1225.21 1208.54 1227.08 1230.22 1232.22
SSD Mass B 1233.16 1233.13 1217.39 1235.17 1239.12 1240.52
Mass in water C 709.09 708.57 699.86 709.82 712.54 713.15
Volume (B-C) E 524.07 524.56 517.53 525.35 526.58 527.37
Bulk Sp.Gr. (A/E) Gmb 2.336 2.336 2.335 2.336 2.336 2.337
Max Sp.Gr. Gmm 2.516 2.516 2.516 2.516 2.516 2.516
%Air Void (100(G-F)/G) H 7.14 7.17 7.19 7.16 7.14 7.13
Volume Airvoid (HE/100) I 37.425 37.593 37.188 37.639 37.621 37.616
Load (Ibs) P 1994 1929 1976
Dry Strenght, 2P/TUD (psi) Std 120.32 118.23 120.60
Avg. Dry Tensile Strenght 119.72
Thickness (mm.) t" 67.26 66.9 67.34
Thickness (in.) t" 2.65 2.63 2.65
SSD Mass B" 1246.22 1247.45 1230.52
Vol Abs.Water (B"-A) " 21.82 22.24 21.98
Y%Saturated (100J"/T) 58.30 59.16 59.10
Load (Ibs) P" 1668 1704 1609
Wet Strength, P/TUD (psi) Stm 100.42 102.82 96.39
Avg. Wet Tensile Strenght 99.88
TSR, 100Stm/Std (%) 83.46 86.96 79.93
TSR, 100Stm/Std (%) 83.43
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enswaiiy: aswaiinia Trly QUNYUNAN: 150 DIFNLTATYA
BNAIUTER : 35:65
Sample 1 2 3 4 5 6
Diameter (mm.) D 101.2 101.65 101.38 101.25 101.48 101.43
Diameter (in.) D 3.98 4.00 3.99 3.99 4.00 3.99
Thickness (mm.) t 65.5 65.45 65.26 67.5 64.3 65.85
Thickness (in.) t 2.58 2.58 2.57 2.66 2.53 2.59
Dry mass in air A 1234.5 1234.14 1234.22 1231.24 1213.46 1237.24
SSD Mass B 1243.16 1243.22 1242.7 1240.02 1221.24 1245.2
Mass in water C 718.26 718.54 717.85 716.46 705.52 719.12
Volume (B-C) E 524.9 524.68 524.85 523.56 515.72 526.08
Bulk Sp.Gr. (A/E) Gmb 2.352 2.352 2.352 2.352 2.353 2.352
Max Sp.Gr. Gmm 2.533 2.533 2.533 2.533 2.533 2.533
%Air Void (100(G-F)/G) H 7.15 7.14 7.16 7.16 7.11 7.15
Volume Airvoid (HE/100) 1 37.533 37.455 37.594 37.480 36.660 37.632
Load (Ibs) P 1887 1591 1538
Dry Strenght, 2P/TUD (psi) Std 113.46 100.20 94.62
Avg. Dry Tensile Strenght 102.76
Thickness (mm.) t" 65.5 65.45 65.26
Thickness (in.) t" 2.58 2.58 2.57
SSD Mass B" 1256.07 1255.68 1255.96
Vol Abs.Water (B"-A) " 21.57 21.54 21.74
%Saturated (100J"/T) 57.47 57.51 57.83
Load (Ibs) P" 1224 1159 1248
Wet Strength, P/TUD (psi) Stm 75.88 71.59 77.51
Avg. Wet Tensile Strenght 74.99
TSR, 100Stm/Std (%) 66.88 71.45 81.92
TSR, 100Stm/Std (%) 72.98
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.3 101.74 101.62 101.58 101.6 101.75
Diameter (in.) D 3.99 4.01 4.00 4.00 4.00 4.01
Thickness (mm.) t 66.52 65.5 67.2 67.4 64.98 64.8
Thickness (in.) t 2.62 2.58 2.65 2.65 2.56 2.55
Dry mass in air A 1237.54 1234.64 1243.16 1236.04 1229.24 1226.56
SSD Mass B 1246.28 1244.96 1252.06 1244.86 1238.2 1237.94
Mass in water C 713.94 713.98 717.28 713.06 709.44 710.44
Volume (B-C) E 532.34 530.98 534.78 531.8 528.76 527.5
Bulk Sp.Gr. (A/E) Gmb 2.325 2.325 2.325 2.324 2.325 2.325
Max Sp.Gr. Gmm 2.503 2.503 2.503 2.503 2.503 2.503
%Air Void (100(G-F)/G) H 7.12 7.10 7.13 7.14 7.12 7.10
Volume Airvoid (HE/100) I 37.917 37.716 38.112 37.977 37.653 37.464
Load (Ibs) P 1520 1668 1360
Dry Strenght, 2P/TUD (psi) Std 91.23 103.82 84.76
Avg. Dry Tensile Strenght 93.27
Thickness (mm.) t" 66.52 65.5 67.2
Thickness (in.) t" 2.62 2.58 2.65
SSD Mass B" 1259.51 1256.59 1265.64
Vol Abs.Water (B"-A) " 21.97 21.95 22.48
Y%Saturated (100J"/T) 57.94 58.20 58.98
Load (Ibs) P" 1041 964 967
Wet Strength, P/TUD (psi) Stm 63.48 59.44 58.19
Avg. Wet Tensile Strenght 60.37
TSR, 100Stm/Std (%) 69.58 57.26 68.65
TSR, 100Stm/Std (%) 64.73
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.64 101.48 101.72 100.60 101.00 101.00
Diameter (in.) D 4.00 4.00 4.00 3.96 3.98 3.98
Thickness (mm.) t 65.50 65.70 65.32 66.40 65.28 63.20
Thickness (in.) t 2.58 2.59 2.57 2.61 2.57 2.49
Dry mass in air A 1200.12 1213.58 1222.34 1228.82 1232.95 1221.47
SSD Mass B 1209.44 1222.37 1231.65 1242.30 1244.4 1233.25
Mass in water C 691.44 698.12 704.02 711.58 711.84 705.84
Volume (B-C) E 518.00 524.25 527.63 530.72 532.57 527.41
Bulk Sp.Gr. (A/E) Gmb 2.317 2.315 2.317 2.315 2.315 2.316
Max Sp.Gr. Gmm 2.494 2.494 2.494 2.494 2.494 2.494
%Air Void (100(G-F)/G) H 7.10 7.18 7.11 7.16 7.17 7.14
Volume Airvoid (HE/100) I 36.797 37.650 37.518 38.009 38.204 37.647
Load (Ibs) P 2453 2516 2413
Dry Strenght, 2P/TUD (psi) Std 150.90 156.81 155.34
Avg. Dry Tensile Strenght 154.35
Thickness (mm.) t" 65.50 65.70 65.32
Thickness (in.) t" 2.58 2.59 2.57
SSD Mass B" 1221.54 1235.37 1244.55
Vol Abs.Water (B"-A) " 21.42 21.79 22.21
%Saturated (100J"/T) 58.21 57.87 59.20
Load (Ibs) P" 2052 2058 2035
Wet Strength, P/TUD (psi) Stm 126.66 126.84 125.86
Avg. Wet Tensile Strenght 126.45
TSR, 100Stm/Std (%) 83.93 80.89 81.02
TSR, 100Stm/Std (%) 81.93
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.46 101.68 101.52 101.32 100.80 101.30
Diameter (in.) D 3.99 4.00 4.00 3.99 3.97 3.99
Thickness (mm.) t 64.72 65.00 64.88 65.30 65.30 65.30
Thickness (in.) t 2.55 2.56 2.55 2.57 2.57 2.57
2.57Dry mass in air A 1216.37 1195.89 1217.44 1225.38 1223.52 1227.78
SSD Mass B 1226.09 1204.63 1227.22 1237.51 1235.76 1239.19
Mass in water C 704.22 691.44 705.00 711.91 710.97 712.35
Volume (B-C) E 521.87 513.19 522.22 525.60 524.79 526.84
Bulk Sp.Gr. (A/E) Gmb 2.331 2.330 2.331 2.331 2.331 2.330
Max Sp.Gr. Gmm 2.510 2.510 2.510 2.510 2.510 2.510
%Air Void (100(G-F)/G) H 7.14 7.16 7.12 7.12 7.11 7.15
Volume Airvoid (HE/100) | 37.260 36.740 37.184 37.401 37.332 37.685
Load (Ibs) P 1942 2066 2023
Dry Strenght, 2P/TUD (psi) Std 120.62 128.98 125.67
Avg. Dry Tensile Strenght 125.09
Thickness (mm.) t" 64.72 65.00 64.88
Thickness (in.) t" 2.55 2.56 2.55
SSD Mass B" 1237.39 1216.72 1238.54
Vol Abs.Water (B"-A) " 21.02 20.83 21.10
Y%Saturated (100J"/T) 56.41 56.70 56.74
Load (Ibs) P" 1710 1716 1705
Wet Strength, P/TUD (psi) Stm 107.01 106.69 106.37
Avg. Wet Tensile Strenght 106.69
TSR, 100Stm/Std (%) 88.72 82.72 84.64
TSR, 100Stm/Std (%) 85.29
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.52 101.18 101.42 101.10 101.30 101.40
Diameter (in.) D 4.00 3.98 3.99 3.98 3.99 3.99
Thickness (mm.) t 65.20 63.64 63.52 63.35 65.28 64.90
Thickness (in.) t 2.57 2.51 2.50 2.49 2.57 2.56
Dry mass in air A 1206.60 1214.29 1215.48 1223.92 1229.26 1224.67
SSD Mass B 1215.00 1223.25 1224.51 1236.48 1242.14 1236.67
Mass in water C 692.33 697.35 698.03 706.63 710.03 706.57
Volume (B-C) E 522.67 525.90 526.48 529.85 532.11 530.11
Bulk Sp.Gr. (A/E) Gmb 2.309 2.309 2.309 2.310 2.310 2.310
Max Sp.Gr. Gmm 2.487 2.487 2.487 2.487 2.487 2.487
%Air Void (100(G-F)/G) H 7.18 7.16 7.17 7.12 7.11 7.12
Volume Airvoid (HE/100) I 37.507 37.645 37.747 37.723 37.836 37.768
Load (Ibs) P 2000 2064 2081
Dry Strenght, 2P/TUD (psi) Std 128.32 128.26 129.94
Avg. Dry Tensile Strenght 128.84
Thickness (mm.) t" 65.20 63.64 63.52
Thickness (in.) t" 2.57 2.51 2.50
SSD Mass B" 1228.23 1236.55 1235.71
Vol Abs.Water (B"-A) " 21.63 22.26 20.23
Y%Saturated (100J"/T) 57.67 59.13 53.59
Load (Ibs) p" 1687 1716 1710
Wet Strength, P/TUD (psi) Stm 104.73 109.51 109.08
Avg. Wet Tensile Strenght 107.77
TSR, 100Stm/Std (%) 81.62 85.38 83.94
TSR, 100Stm/Std (%) 83.65




Y
MTN A.19 wamimﬁaumm'laﬁ’mmm%u

181

enswaiiy - Asamiiiia Ty QUNYUNAN: 150 DIFNLTATYA
919U Taq : 50:50
Sample 1 2 3 4 5 6
Diameter (mm.) D 101.60 100.60 100.54 101.30 100.62 101.60
Diameter (in.) D 4.00 3.96 3.96 3.99 3.96 4.00
Thickness (mm.) t 66.78 66.80 66.78 64.65 64.40 65.50
Thickness (in.) t 2.63 2.63 2.63 2.55 2.54 2.58
Dry mass in air A 1221.82 1219.41 1220.21 1228.78 1223.66 1232.56
SSD Mass B 1237.13 1233.80 1234.54 1240.65 1235.08 1244.34
Mass in water C 708.44 706.65 706.92 708.91 705.84 711.42
Volume (B-C) E 528.69 527.15 527.62 531.74 529.24 711.42
Bulk Sp.Gr. (A/E) Gmb 2311 2.313 2313 2.311 2312 2313
Max Sp.Gr. Gmm 2.490 2.490 2.490 2.490 2.490 2.490
%Air Void (100(G-F)/G) H 7.19 7.10 7.12 7.19 7.14 7.11
Volume Airvoid (HE/100) [ 37.999 37.427 37.576 38.254 37.810 37.916
Load (Ibs) P 2035 2041 2-52
Dry Strenght, 2P/TUD (psi) Std 127.69 129.43 126.71
Avg. Dry Tensile Strenght 127.94
Thickness (mm.) t" 66.78 66.80 66.78
Thickness (in.) t" 2.63 2.63 2.63
SSD Mass B" 1244.13 1240.80 1241.54
Vol Abs.Water (B"-A) " 2231 21.39 21.33
%Saturated (100J"/1) 58.71 57.15 56.77
Load (Ibs) p" 1687 1652 1623
Wet Strength, P/TUD (psi) Stm 102.17 101.02 99.33
Avg. Wet Tensile Strenght 100.84
TSR, 100Stm/Std (%) 80.02 78.05 78.40
TSR, 100Stm/Std (%) 78.82
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.16 101.48 101.32 101.20 100.40 101.68
Diameter (in.) D 3.98 4.00 3.99 3.98 3.95 4.00
Thickness (mm.) t 64.28 65.00 65.00 64.30 64.95 64.63
Thickness (in.) t 2.53 2.56 2.56 2.53 2.56 2.54
Dry mass in air A 1196.29 1208.80 1209.92 1214.58 1222.93 1222.65
SSD Mass B 1208.80 1219.51 1220.42 1226.36 1234.77 1234.54
Mass in water C 694.16 699.32 699.83 703.70 708.63 708.33
Volume (B-C) E 514.24 520.19 520.59 522.66 526.14 526.21
Bulk Sp.Gr. (A/E) Gmb 2.326 2.324 2.324 2.324 2.324 2.324
Max Sp.Gr. Gmm 2.503 2.503 2.503 2.503 2.503 2.503
%Air Void (100(G-F)/G) H 7.13 7.16 7.15 7.16 7.14 7.17
Volume Airvoid (HE/100) | 36.698 37.250 37.202 37.410 37.554 37.736
Load (Ibs) P 1524 1495 1583
Dry Strenght, 2P/TUD (psi) Std 96.24 94.21 98.99
Avg. Dry Tensile Strenght 96.48
Thickness (mm.) t" 64.28 65.00 65.00
Thickness (in.) t" 2.53 2.56 2.56
SSD Mass B" 1217.40 1230.11 1231.42
Vol Abs.Water (B"-A) " 21.11 21.31 21.50
Y%Saturated (100J"/T) 58.16 57.21 57.79
Load (Ibs) P" 1043 1055 1118
Wet Strength, P/TUD (psi) Stm 65.91 65.72 69.76
Avg. Wet Tensile Strenght 67.13
TSR, 100Stm/Std (%) 68.49 69.76 70.47
TSR, 100Stm/Std (%) 69.58
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- Penetration 250 mnmmgm?’%mimaau ASTM D5

- Flash Point MUNA3IUIBMINATOU ASTM D92

- Softening Point mummgm‘iﬁmamﬁau ASTM D36

- Ductility MNNIATFIUITNMINAAOU ASTM D113

- Solubility in Trichloroethylene mummgmﬁfﬁmﬁmaau ASTM D2042

- Specific Gravity MUINATIIUIDNINATOU ASTM D70
TagHansNATOULEAT §aA1319713.1

1 Y
M3 3. 1mamsnaaeuquaniaiuguveeailaddmuasiac0/70

ﬂm’duﬁﬁ NIATTIU VDUUANTNATOU Wani1g
) : nadoL
a9 9y a °
1491904 Mg qagn
Penetration @25 °C, 100 N34, 5 27110 ASTM D5 60 70 67
Flash Point (°C) ASTM D92 232 - 334
Softening Point ( C) ASTM D36 45 55 47.2
Ductility @25°C (cm) ASTM D113 100 - >150
Solubility in Trichloroethylene (Yowt) ASTM D2042 99 - 99.97
Specific Gravity @25°C ASTM D70 - - 1.034
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3.1.3MsAnEnAENTANUE MY IanNIas Il (Virgin Aggregate)
o 1A o =2 I a a s ra A 1 [
Jaquaasawlnininnaneuiusiiaiuifu(Limestone)1n 153 T udaanaiauie. 1nyed 9.
EA
unsswau lumsanwilldlduiasa faiudou (Hot Bin)4 v ldunHot Binl (Wuu), Hot Bin2

(3/8119), Hot Bin3 (1/2117) tlazHot Bin4 (3/4117) na@gaa3n3.3
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- ANWANTUNIE ( Specific Gravity) UaENITRAGUIT ( Absorption) YOIWIATIUNEIY AN
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- ANWDNTUNIZ(Specific Gravity) UASMITAATUI( Absorption) YONNIATIVAZIDEA AN

WINTFIU ITNINATOUN NA.-1.209/2518 TTNINAADIHIANUD NI UNIZVOIIAG
a 1< =
Aggregate B UALUANSIDYA

- ANNANNTO (Abrasion) M NUIATTIU ADMINATOUN NA.-N.202/2515 IBNTNAADIN
ﬂ?'lwﬁﬂ‘ﬁi@éllf]ﬂ Coarse AggregateTﬂ ﬂi%kﬂ?f’)\i Los Angeles Abrasion

- MATIVUANNUYY ( Flakiness Index) MUUIATIIU AITNINAGOUN NA.-N.210/2518
AFMINAABINIAINTTFHAIINUDY (Flakiness Index)

- MATIVIANNGTD (Elongation  Index) MUIATIIM AIFMINAXOUN N0 .-N.211/2518
AIMINAABINIAINTITFHAIINETI (Elongation Index)

- ANUANNUADNITAANTOU ( Soundness) MU ANATIIUITMINATOUN Na .-N.213/2531
an [ Y =) [ A
IBMINAROINIAIANMNAINY ( Soundness) ¥YBINIATIN 1AsN15 1% lsReusailanse

S A %
uunHFausama

- AUNGUINING Y (Sand Equivalens) MUINATIIUITMINATOUN NA .-N.203/2515 I5N13
NAABIWIAUNYULNING 1Y

- YMIAAAZYOINIATIY ( Gradation) MNINATTIUITNMINATOUN NA.1.205/2517 IBNT

3 o [
ﬂﬂﬁﬂﬂﬁ'l‘uu’lﬂmﬂ')ﬁﬂ IﬂﬂWTuﬁgllﬂifiLLUUaﬁHQ
TagHaMINAToLAAIAINITINN 3.2, 3.3uaz 311N 3.4

1 Y
M50 32HamsnadeuguaulANu Mo TaguIas I T

ﬂmﬁﬂﬁa uInIIN UIAIINNYY
021989
Bin 2 Bin 3 Bin 4
. (112”)
Bin 1 (3/8”) (3/4”)
(Aufu)
Bulk Specific Gravity 2.672 2.670 2.685 2.684
Apparent Specific Gravity 2.696 2.699 2.715 2.713
ms@ﬂéﬁu, absorption (%) 0.33 0.40 0.41 0.40
AWEANNT0, abrasion (%) - 34.68 34.64 31.8




ANATTFHANUUDY, Flakiness Index (%)

- 27.96 26.49 21.26
AATIFUAINYT, Elongation Index (%) - 22.98 23.68 23.12
AMUAINUADNTAANTOUSoundness - 0.36 0.40
ANNGUNING Y, Sand Bquivalent (%) 66.67 - - -
A5197 3.3 HANINAADUMIVUIAAAE(Gradation) VoI TdanIaTIN WY
YUIAASUNT Yr AT YR UAZ AN
(Hadwng)
(Binl) (Bin2) (Bin3) (Bin4)
AR 3/8” 127 3/4”
17 (25) 100 100 100 100
3/4” (19) 100 100 100 98.41
3/8”(9.5) 100 98.56 57.21 9.28
No.4 (4.75) 92.46 4.99 0.72 8.37
No.8(2.36) 62.32 0.91 0.47 6.9
No0.50(0.3) 23.27 0.76 0.19 5.24
No0.200(0.075) 10.80 0.58 0.10 1.45
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YsmnauealadHuuaA( Asphalt Content, %AC)
(Ignition Method)MUNIMITIHASTM D 6307Asphalt Content by Ignition Furnacedattana1ua15199 3.4

A a I J 1w 1
MINN3Anamnadeurinsunaneddaasmua (%AC) lu RAP INNTFUAIDYN
%AC
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MInageuAIIn

3.38




2 3.37

3 3.37
fAunaY 3.38
S.D. 0.5
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3.6,31N3.61az317 3.7
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YUIAAZILNTI (Haauas) %HIUTT AN

Fine RAP Coarse RAP

17 (25) 100 100

3/4” (19) 100 99.39

3/8”(9.5) 99.84 67.69

No.4 (4.75) 99.33 8.38

No.8(2.36) 71.67 031

No.50(0.3) 10.54 0.15

No0.200(0.075) 1.07 0.05
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YU T
YUAALIUNTI (HaAIuAT) Fine RAP Coarse RAP
17 (25) 100 100
3/4” (19) 100 100
3/8”(9.5) 100 87.01
No.4 (4.75) 99.61 51.36
No.8 (2.36) 84.13 34.57
No.50 (0.3) 19.89 12.81
No0.200 (0.075) 4.22 4.26
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Tuduaeuil WudunsumseonuuldasaIuIagaImani(RAP):Jaquiasm vy nazlszmnanlsum
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uealadduudasuAYoarsns1aIu Al Az Doadail
3.2.1 M30ONVLAIEINITHIITAQHIMAUM (RAP) ttaz Jaaudasinlval
F ] v
NMiuiMseenuusaTdmAmIzauIramsany luefa Tash FHWA (2011) tugiiih
Vv
a3 1FTagAmannnnd 25% uadmsudurimalinisinu 30% . Shu tazame (2012) uuzii iy
JaqRIMUn NN 30% vz Mogawer azAme (2012) uuzihld 19 iagdmaniuinni 40% ms
Y
=1 ) o 1 I o ] ' a '
nagouHINIwamMIAnEIFINa 1IN I HIWINE IUMTERNIIUATIEIUNAN  TEHINAINIAUM HIDTIN
Tnsiidu 4darauman 14in 0:100, 2080, 35:6511a2 50;501AAINITN 3.8

L8as1dunauAIN1In (RAP)Ae FagurasuIn 0:100 Tasdrunauvzilsznon ldrerdudu

(Bin1)44%, 430374119 3/8” (Bin2)20%a2NIDTINUYUIA3/A” (Bind)36%

HEAINIATT19N 3.7

M3 199 3.7M300NUVUSATITIUHTNYDITAARINIAM (RAP): Teraurasanlia 0:100

4 ]
YUIAALUNI Wmindesaziiunzunsa Combination | 315§

(Hadwag)

Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN




U AU 3/8” 1/2” 3/4” RAP RAP Binder
Course
(44%) (20%) (0%) (36%) (0%) (0%) (100%)
3/4 110
(19 W)
17 (25) 44 20 36 100 100
3/4” (19) 44 20 35.42 99.42 90-100
3/8”(9.5) 44 19.71 1.31 65.02 56-80
No.4 (4.75) 40.68 1 0.87 42.55 35-65
No.8 (2.36) 27.42 0.18 0.84 28.44 23-49
No.50 (0.3) 10.24 0.15 0.62 11.01 5-19
No0.200 (0.075) 4.47 0.12 0.07 4.94 2-8

2 SasrdaunauiImun (RAP)AD Saau1a3u 11l 35:65 Tasdunanazsznen T ey

(Bin1)35%, 14703350419 3/8” (Bin2)16%, U103 WIUIA3/4” (Bin4)29%‘3ﬁ@1ﬁmmﬁwa:ﬁﬂ%%uaﬁﬁﬂ

AN 14%aA9AIAI5199 3.8

M13197 3.8M300NLVLBATIAIUHANVDITAQHINIAA (RAP): Tarauiasdulna 20:80

FA v
mindesaziruazuns

Combination

VUIANSLNIT NIAITU
(Vaatung) Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN
RAP
U AU 3/8” 1/2” 3/4” RAP Binder
Course
3/4 110
(35%) (16%) (0%) (29%) (6%) (14%) (100%)
(19 ww.)
17 (25) 352 16 29 6 14 100 100
3/4” (19) 352 16 28 6 14 99.54 90-100




3/87(9.5) 352 15.77 1.05 6 12.18 70.20 56-80
No.4 (4.75) 32.55 0.8 0.69 5.98 7.19 47.20 35-65
No.8 (2.36) 21.94 0.15 0.67 5.05 4.84 32.64 23-49
No.50 (0.3) 8.19 0.12 0.49 1.19 1.79 11.79 5-19

No0.200 (0.075) 3.8 0.09 0.06 0.25 0.60 4.8 2.8

30adIURANAIMUN (RAP)ADTAguIa3w Inal 35:65 Tnedumauvzisznoulidreriudu

(Bin1)29%, 1703719110 3/8” (Bin2)13%, 1183 IUNIA3/4” (Bind)23%I09AIN1IMazI08n10.5%az Tae

AIMAUNIHE1124.5% LAAIAIA15199 3.9

M3 199 3.9M300NIVVSATITIUHTUVOITAARINIAM (RAP) doTeraurasiu v 35:65

YUIAASUNTA hminfesaziiiuazing Combination AT
(Haang) Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN
RAP
AR 3/8” 127 3/4” RAP Binder
Course
(29%) (13%) (0%) (23%) (10.5%) (24.5%) (100%)
3/4 113
(19 wy.)
17 (25) 28.6 13 234 10.5 24.5 100 100
3/4” (19) 28.6 13 23.02 10.5 24.5 99.62 90-100
3/87(9.5) 28.6 12.81 0.85 10.5 21.32 74.08 56-80
No.4 (4.75) 26.44 0.65 0.56 10.46 12.58 50.70 35-65
No.8 (2.36) 17.82 0.12 0.54 8.83 8.47 35.79 23-49
No.50 (0.3) 6.65 0.10 0.40 2.09 3.14 12.38 5-19
No0.200 (0.075) 3.09 0.08 0.04 0.44 1.04 47 2.8




3. das1dIumaUEININ (RAP) Ao Taquiasauln 50:50 Tasarunauazlsznou lidrerudu

(Binl) 22%, ¥72390UUIA 3/8” (Bin2) 10%, HIATINUUIA3/4” (Bind) 18%, TANIMIAUMAIDEA 15% 1AL

FAQAIMAMUYI 35% UAAIAINITIN 3.10

M137199 3.10M300NUVUBATIEIUNANVDITAARNINIAUA (RAP)AD TAANIa3 M 11 50:50
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ﬁmﬁﬂ%’@ﬂazﬁmummsq

Combination

VUIANSLNI N3
(Nﬁﬁlu@i) Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN
RAP
i 3/8” 127 3/4” RAP Binder Course
(22%) (10%) (0%) (18%) (15%) (35%) (100%) 3/4 117
(19 W)
17 (25) 22 10 18 15 35 100 100
3/4” (19) 22 10 17.71 15 35 99.71 90-100
3/8”(9.5) 22 9.86 0.66 15 30.35 77.97 56-80
No.4 (4.75) 20.34 0.50 0.43 14.94 17.98 54.19 35-65
No.8 (2.36) 13.71 0.09 0.42 12.62 12.10 38.94 23-49
No.50 (0.3) 5.12 0.08 0.31 2.98 4.48 12.97 5-19
No0.200 (0.075) 2.38 0.06 0.03 0.63 1.49 4.59 2-8
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3.2.2msﬂszumsmmv’fmn15uaaﬂam%mwﬂudmwaua)h)

Vo ' o A ' o ' a o S {
Tagluuaazonsdmiaqramani( RAP):Saquiasanluil sgldsmnaneailad lumswaun
' o 4 ' a [ a J v 1 J Aa a d
HANANA 1HBI0INANNLANA19Ye9USINUTEAIMUN( RAP)MWOAT1dIUA1 9 ATllsmameailad
a [} @ 3 csy < o a Ly I s 1A o a
wwegluiag TuduneuizilumsdnnavilSnaeadadsuuanlogay tazdamlsua

uoadadmuandoans ludiumay aaaumsn 3.1(FHWA, 2012)

P,=0.035a+0.045b + Kc + F 3.1)
A a o I Iy 1 :’ o Y @ 1
Tagh P, = Ustaueailaasuuandesns luaiuwey (%IﬂﬂuWﬁUﬂﬂJ'ﬂQﬂﬂuﬁ’J@ﬂN)
[ (A a g 1 y a a
a = %’Jﬁﬂll’Ja‘i’lilﬁﬁW’J‘V]Nlﬂ%‘l]uﬁ’)‘uNﬁllﬁﬁ1\1ﬁ$&£ﬂi\i‘lllﬂﬂ2.361]ﬁmllﬁ‘i(No.S)
@ Asa (= 1 A A a
b= %mﬂumtnmmmmumgﬂumuwanmmumuﬂiwum 2.360001U05 (N0.8)Llﬁ$ﬁ}1ﬂ

AZLUNTIVUINO.075UaaINAT(N0.200)
¢ = %laquaaswiiiomamniiudunaniiiuasinssuing 0.075dadmas
K= 0.15 1ifounas MW UAzINT 1WIA 0.075 Taawas iiudadinio- 15%
= 0.18 101183 WAIUAL LN WLIA0.075 TaamasTudadIue-10%
~0.2013{0118TIWHIUAZINTIVUIA 0.075 TaAWAT<5%
F = factor of aggregatelfll3znin 0-2%6?7146dﬁu%ﬁﬂmﬁ@ﬂfﬁmmmmm(iu n3al luf

Foyauuzih 1914 0.7%)



S o o A % shda 1 a T . ,
NUU ﬂ]ﬂ1§ﬂ1u3mﬂTﬂiqullﬂﬁwaﬂ“%luuﬁﬂﬁ@glﬂu Glul!@]az@ﬁﬁ]ﬁ’luwauﬁ'mc] 10N1T

o T a I I o v o ' v A a '
mmmwmwﬂimmLmﬁﬂamcﬁmuﬂﬁéfmmi’mm‘uamwmuﬂlmmﬂmmqmu ( RAP): ZJ’Jﬂi'Jllﬁl‘I’Tll

0:100 (P,) M1 5.27% 1AGHIMIINVDIAIUHEN HAAIAIA1TIN 3.11

~ a L) S 9 o v W 1 1 [
AT NN 3.11 Usunaueailadmuuanaons (Pb) #1115V 189U RAP aioudasu v 0:100

a b K c F P, (%)

71.56 23.5 0.2 4.94 0.7 5.27

° A . I S v o ' o a a
i]1ﬂﬂ'l§ﬂTLl'JiLlWU'JTIJS?J']'EI!LL’E]ﬁﬂﬁ@]“?ﬂllu@lﬁ@gl}f]\1ﬂ1§fﬂ“ﬁi‘ﬂﬂ@]i?ﬁ?uﬂl@ﬁ?ﬁﬂw'f]ﬂﬂlﬁmn( RAP):

Y v
W85 11H 20:80 (P,) (M1 5.20% 1ABINHINYOIAIUHETY LAAIAIA1T199 3.12

A a I I Y o v w ' ' '
AT NN 3.12 ﬂiu?mll@ﬁﬂﬁﬂ“ﬁmuﬁﬂﬁ@ﬁﬂﬁ (Pb)ﬁ1ﬁﬁﬂﬂﬁ§1ﬁ’3u RAP G]@ll’mﬁ’]llclﬁll 20:80

a b K c F P, (%)

67.36 427.8 0.2 4.8 0.7 5.20

o A . I o v o ' v a a
ﬁ]1ﬂmimmmwumﬂsmmuaaﬂaméﬁmuﬁﬁéfaﬂmiﬁmiuamﬁmmmm@mmqmu( RAP):

w3039 M3 35:65 (P,) 111 5.17% TAgriM1invesdIuNaY LAAIAINITI9N 3.13

A a ) I Y o o o ' ' '
AN 3.13 ﬂimmuaﬁﬂaﬂmuumﬂmmmi (Pb)ﬁ1ﬂﬁﬂi‘)ﬁ§1ﬂ'3u RAP ﬁ@ll')?l'i':lllblﬂll 35:65

a b K c F P, (%)

64.21 31.09 0.2 4.7 0.7 5.17

nnnssnanuSnaneailaddwuandesmsdmiueadiuvesiaqiamaudy ( RAP):

Y v
w1859 113 40:60 (P,) 1111 5.12% TAg1HMINVOIAIUHETY HAAIAIA13191 3.14

A a C=) s Y ) v @ T 1 1
A15197 3.14 Ysunaveaanduuandesns (PQET”IWSU@@']TI?(’JH RAP Aoua591 11 50:50

a b K c F P, (%)

61.06 34.35 0.2 4.59 0.7 5.12

3.2.2m3amdSinaeuRann rNanAIMs1FlumsesnuuUNe UM IR
A a S Y 1 2 o ) a 1 1 @
wenswlsnameailanndesmsTudiuweay ( P) FehimsdualSnadiunguaie q fa

U5 3.2 D4 3.4(The Asphalt Institute Manual, 1986)
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Taofi p_= dSiamoailadlniididesmaiivasudumam
P = 5maagiimani RaP) i3 udunan
P_=d5inamnasmlnifidesmsludauney
r = dSinavennasmlmiausandiudidnue
p, = USnameniladiifiogluiagimumPsb=3.38)

a o I Iy
Pb= ﬂﬁmmuaﬁvdammummmmi
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(3.3)

rP
b

34
100 G4

a 1 3 Ay Ay v o 9 Y ST A 1
‘]Jiiﬂmﬁ’;uﬂﬁil“l/lﬁ“Villﬂ‘ﬂG]ENﬂ']i(miJ‘VlVlﬂi]']ﬂﬂ1iﬂ1u’3m(§l'm’ﬁﬂﬂ'l§‘lﬂi@u wNUTuNLAna1g

o o U 7 a a o ] a I I Y A
ﬂuﬂf)ﬂll’ﬂ(ﬂ111@@]51?[’]‘1!"’1]@%’3?(@]91’]‘1/]1%@1] gl waasw v wag YSuw vealansuuandesms e

@ 1 qszl @ ' < o {
ponuuulidasidunauimuavesteudiodiuily 100% auwsaagosnunld demisied 3.15 e a1

7n3.18

v Y 1
a3 15U @ uRauNananasIns 15d 1M1 sadmmay Tagiamian (RAP) aouiasin

11100:100

ﬂ?umumaﬂaﬁﬁsmuﬁﬁéjmmi(%xm 4.5 5.0
Vsueailad(s), P, 45 5.0
RAP(%), P, 0 0
waswlni (%), P 95.5 95.0 94.5
39U (%) 100.0 100.0 100.0

v E4 v
A151903. 1615 unauiavuandeans 1¥dmsu sasaiunewy FergAIman1 (RAP) aonas 1l

A1 20:80



Usinamoailaddndidoins @) p, 45 5.0 5.5
Suaedilad (%), P, 3.6 40 4.4
RAP (%), P, 20.1 200 19.9
wias vl (%), P, 76.4 76.0 75.6
39U (%) 100.0 100.0 100.0

M3519N3. 17105 dunauiranAs s 19§D sasaaunay Jaqraman (RAP) aonasaw

N1NU35:65

ﬂ?umumaﬂaﬁ@muﬁﬁﬁmmi(%),n 45 5.0 55
WSmameailad %),p,, 3.15 35 3.85
RAP(%), P, 300 29.9 29.8
waswlnd (%), P, 66.85 66.5 66.15
3 (%) 100.0 100.0 100.0

v v i
M51993. 18T @ unaui I anAs I3 1961150 dasrarunay Jaqramian (RAP) aonias i In

IMALS50:50
ﬂ?um@uaaﬁaﬁﬁguuﬁﬁéjmms(%),m 45 5.0 55
Ysuaeailad (%), P, 2.7 3.0 33
RAP(%), P, 40.1 39.9 39.7
wias vl (%), P, 57.3 57.0 56.7
39U (%) 100.0 100.0 100.0

35 MswseNfeisdIunanteaanneunsani agimanuudruwnan

Taoiimsia3 ouf10019d 103515 1¥adAINNIATTIU ASTM D6926Standard Practice for Preparation of
Bituminous Specimens Using Marshall Apparatus¥teenuuuliffoudiediefivinadurimgudna 102
NaawAs uazgec4laaNng S, 200050 $nausReusesaluudassadunaudalumsinui

ldvenuuudeudednaniinnuuanalenuausasi@auiagianian ( RAP): aquiasaulnd 4



8n31821 (0:100, 20:80, 35:65 1Az 50:50) IaelFasmsmen 2 33 ldunmsnaniou (HMA)azmMsHaugy
(WMA) Taglumsnaugulfasnauiiy 2 siia Mifluanisunid Sasobit ®)uazyiiaiilu Ty (Advera ®)

Taoldquuginau 170, 150uaz 130 osruvaFod A3a13199 3.19

1
=

o 1 e % ¢
M0 3.19918M AT oNA I NAIUNTULEATaAnDUNTA TaousUYaa

JaQHIMaM (RAP): Jaauiasinlvi AEMsHaY a1 9we
(°c)
170
HMA 150
130
WMA 170
0:100 (Sasobit®) 150
130
WMA 170
(Advera®) 150
130
170
HMA 150
130
WMA 170
20:80 (Sasobit®) 150
130
WMA 170
(Advera®) 150




130
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HMA 150
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35:65 (Sasobit®) 150

130

WMA 170

(Advera®) 150

130

A15197 3.195 18593 o ed A Na LR aTlasAounIA TaousL¥as(AD)

JAARINIUNT (RAP): Tarauaas v i ATMIHEY a1 9we

(°c)

170

HMA 150

130

WMA 170

50:50 (Sasobit®) 150

130

WMA 170

(Advera®) 150

130
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WMA 170 497 4.97
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ATTNWN 4.1 Wa ﬂTi‘V]@ﬁf]‘ijﬂmﬁiJ‘]JG]"]JENﬁ’JuWﬁmLE]ﬁ‘V\lﬁﬁﬂ@uﬂiﬁmfliﬂ)’ ﬂih?ﬂlllﬁ]ﬁwa@

Fudimungay
Aman: | msld | guwvgil | Optimum | Air Stability | Flow | Stability | VMA | VFA | Density
Saquaa | enswaw | @ildwa AC Void (Ib) (1/1007) | /Flow (%) (%) | (gm/ml)
swIna pi (@c) (%) (%)
(G-6%)* | (>1.800)% | (8-16)* | (=160)* | (=13)*
Nail¥as 170 4.98 4.07 2172 1200 | 181.00 | 1426 | 71.44 | 2.410
M 150 5.03 4.01 2153 1152 | 186.89 | 1431 | 71.95 | 2.409
130 5.15 3.89 1979 856 | 231.19 | 1443 | 73.08 | 2.409
170 471 4.03 2234 1447 | 16130 | 13.68 | 70.56 | 2.420
0:100 Sasobit" 150 474 4.15 2195 13.68 160.45 13.85 | 70.04 | 2.415
130 491 4.04 2114 1270 | 16646 | 14.09 | 7134 | 2413
170 497 4.03 1966 1171 | 167.89 | 1420 | 71.62 | 2411
Advera” 150 4.99 4.15 1999 1152 | 173.52 | 1435 | 71.09 | 2.407
130 5.04 4.04 1981 1230 | 161.06 | 1435 | 71.84 | 2.408
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AN M3 l¥ UMl | Optimum Air Stability Flow | Stability | VMA | VFA | Density
wAdg | ey | A ldwaw AC Void (Ib) (171007 | /Flow ) | ) | (gwml)
Y2057 iy (O0) (%) (%)

I G-6%)* | 100 | (8-16)% | (2160)% | (=13)*
Naildans 170 4.65 4.10 2415 1329 | 18172 | 13.63 | 69.90 | 2.420
Hariy 150 4.69 4.06 2243 1250 | 17944 | 13.67 | 7031 | 2419
130 478 3.97 2022 1230 | 16439 | 1377 | 7115 | 2.419
170 471 4.03 2361 1260 | 187.38 | 13.68 | 70.56 | 2.419
20:80 Sasobit" 150 4.74 4.15 2397 1250 | 191.76 | 13.86 | 70.02 | 2.415
130 491 4.04 2419 1339 | 180.66 | 1410 | 7132 | 2413
170 4.65 3.96 2153 1289 | 167.03 | 13.68 | 70.66 | 2.423
Advera" 150 475 411 2230 1289 | 173.00 | 13.86 | 70.26 | 2.416
130 477 391 2138 13.09 | 16333 | 1410 | 7145 | 2.421
Naildens 170 4.67 4.16 2349 1264 | 18584 | 1372 | 69.69 | 2.418
ey 150 4.68 3.96 2333 1230 | 189.67 | 13.56 | 70.80 | 2.422
130 485 4.07 2321 1191 | 19488 | 14.00 | 70.93 | 2414
170 485 4.06 2132 1211 | 176.05 | 13.99 | 7098 | 2414
35:65 Sasobit” 150 4.92 4.01 2222 1270 | 17496 | 14.09 | 71.52 | 2.413
130 5.00 4.04 2429 1250 | 19432 | 1427 | 71.69 | 2.409
170 4.53 4.07 2108 1073 | 19646 | 1336 | 69.53 | 2.425
Advera" 150 467 4.02 2183 1102 | 198.09 | 13.60 | 7042 | 2.421
130 475 4.05 2096 1093 | 19177 | 1379 | 70.59 | 2.418
Nail¥ans 170 4.58 4.07 2075 876 | 236.87 | 1346 | 69.75 | 2.423
M 150 474 411 2059 9.06 | 22726 | 13.82 | 7025 | 2.417
130 491 4.07 1872 9.05 | 198.10 | 14.12 | 71.19 | 2412
170 4.63 4.03 2434 876 | 27785 | 1353 | 70.18 | 2.422
50:50 Sasobit” 150 4.80 4.16 2143 9.06 | 23653 | 1400 | 7025 | 2413
130 4.94 3.96 1901 9.94 | 19125 | 14.08 | 71.88 | 2.414
170 4.60 4.00 2470 876 | 281.96 | 1343 | 7023 | 2.424
Advera® 150 474 4.12 2040 896 | 227.68 | 13.82 | 7022 | 2.416
130 4.85 4.08 1906 10.14 | 187.97 | 14.01 | 70.90 | 2.414
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8a31a U9 : 0:100 % M3IYATUB(X) = 0.39

ANBISUNZIR ARG8T (Gag) =2.677 AN UL aaddue (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 431 4.76 5.21
%Eff. AC by Mass of Mix (c) 3.93 4.39 4.84
Spec. Hgt. D 101.61 101.84 101.49
H 65.72 67.12 64.62
Average Bulk volume 514.18 514.65 516.29
Average Density 2.400 2.406 2.405
Average Vol AC,%total 9.131 10.215 11.267
Average Vol Agg,%total 85.81 85.59 85.163
Average VMA,% 14.19 14.41 14.84
Average Air Void,% 5.06 4.19 3.57
Average VFB,% 64.35 70.89 75.94
Average Stability,lb 1947 2015 1913
Average Flow,(1/100”) 9 9 9
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8a31a U9 : 0:100 % M3IYATUB(X) = 0.39
ANBISUNZIR ARG8T (Gag) =2.677 AN UL aaddue (Gac) = 1.034
Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 431 4.76 5.21
%Eft. AC by Mass of Mix (c) 3.93 4.39 4.84
Spec. Hgt. D 101.6 101.62 101.63
H 65.11 63.99 64.97
Average Bulk volume 518.14 516.52 516.03
Average Density 2.403 2.410 2.398
Average Vol AC,%total 9.1 10.2 11.2
Average Vol Agg,%total 85.9 85.7 84.9
Average VMA,% 14.05 14.25 15.08
Average Air Void,% 4.9 4 3.8
Average VFB,% 65.1 71.8 74.5
2103 2205 2193

Average Stability,lb

13 14

Average Flow,(1/100”) 12
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8a31aIu a9 : 0:100 % M3IYATUB(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS I LEaaddUe (Gac) = 1.034

Sample 1 ‘ 2 ‘ 3 1 ‘ 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c) 3.93 4.39 4.84
Spec. Hgt. D 101.43 101.39 101.43
H 64.54 64.61 64.55

Average Bulk volume 515.23 516.56 511.94
Average Density 2.405 2411 2.406
Average Vol AC,%total 9.1 10.2 11.3
Average Vol Agg,%total 86 85.8 85.2
Average VMA,% 14 14.2 14.8
Average Air Void,% 4.9 4 35
Average VFB,% 65.2 72 76.1
Average Stability,lb 2173 2234 2175
Average Flow,(1/100”) 13 14 15
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9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.74 101.63 101.6
H 64.8 64.4 64.76

Average Bulk volume 513.09 506.6 516.08
Average Density 2.405 2.440 2.428
Average Vol AC,%total 513.09 506.6 516.08
Average Vol Agg,%total 9.1 10.4 11.38
Average VMA,% 86 86.8 85.98
Average Air Void,% 4.9 2.8 2.64
Average VFB,% 14 13.2 14.02
Average Stability,lb 2022 2481 2475
Average Flow,(1/100”) 13 14 15
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9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.82 101.82 101.58
H 64.38 63.75 64.32

Average Bulk volume 512.25 507.91 509.39
Average Density 2.410 2.438 2.425
Average Vol AC,%total 9.17 10.4 11.36
Average Vol Agg,%total 86.13 86.7 85.86
Average VMA,% 13.87 13.3 14.14
Average Air Void,% 4.7 2.9 2.78
Average VFB,% 66.09 78.1 80.36
Average Stability,lb 2501 2511 2507
Average Flow,(1/100”) 14 14 16
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9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.69 101.76 101.54
H 63.88 64.09 64.87

Average Bulk volume 509.81 510.79 512.82
Average Density 2.420 2.427 2.416
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.5 86.3 85.5
Average VMA,% 13.5 13.7 14.5
Average Air Void,% 4.3 3.4 3.1
Average VFB,% 68.2 75.4 78.3
Average Stability,lb 2610 2639 2520
Average Flow,(1/100”) 15 15 16




Density
_ 2.44 } I T [ [
E \
)
224 ===
z A
v
; 1
2.40
40 45 5.0 5.5 6.0
%AC By Wt, of Agg,
% Air Voids
3 —
>
2 N
s 4 1
- I\
= R
33 |
= I \
5 v e
4.0 4.5 5.0 55 6.0
°%AC By Wt. of Agg.
Flow (1/100")
16.0
N
2 155
=
3
E 15.0
= B e i
14.5 A aiRS
40 45 5.0 5.5 6.0
%AC By. Wt. of Agg.

= v o ' I 4 wa 1 ' s ~
11]1/] .6 ANUAUNUTILHIN % uaaﬂaﬁmuuﬁ Lmzﬂmﬁllﬂ@]ﬁ"lﬂ g mﬂﬂﬁ?uﬂﬂﬂlmﬁ'ﬂﬁﬁﬂﬂuﬂiﬁ

THANY ;- JuNangHauy

BN318IU AR : 20:80

Stability (Lbs.)

%V.F.A.

%V.M.A.

Stability

2580

94

//

2520 4

2540
T
I
I

2500
4.0 4.5 5.0 5.5 6.0
%AC By, Wt. of Agg.
%V.F.A.
90 s e
85 ——
80
25 /
0 E——
65 —— -
4.0 4.5 5.0 5.5 6.0
%AC By. Wt. of Agg.
%V.M.A.
15.0
14.0
4 /
13.0 e’""’_’_*_’&,\
II N/
T [T
12.0 p L1 [ 1
4.0 4.5 5.0 55 6.0
%AC By. Wt. of Agg.

QUNYUNAY : 170 DI FBd



95

ATN N7 Nﬁﬂﬁﬁﬂﬂﬁﬂﬂu@ﬁﬂa@{ﬂﬂuﬂgﬁ

answaridiy - Tifisnaniin guviginaw: 130 DaFNLALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.91 101.64 101.57
H 64.03 63.30 63.69

Average Bulk volume 509.51 513.47 510.81
Average Density 2.411 2.417 2.414
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86 85.5
Average VMA,% 13.8 14 14.5
Average Air Void,% 4.6 3.7 3.2
Average VFB,% 66.5 73.3 77.8
Average Stability,lb 2324 2338 2241
Average Flow,(1/100”) 11 14 18
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96

%AC By. Wt. of Agg.

Density Stability
o = 2350 SSES5
E _;\ 2 2300 I
2415 L S :
& /3 N £ : \
Z i 2 2250 I S
o — - I
a ==t ’ 1
2.410 - 2200 :
40 45 5.0 5.5 6.0 4.0 4.3 5.0 55 6.0
%AC By Wt. of Agg. %AC By. Wt. of Agg.
YeAir Voids %V.F.A.
5.0 = 80 j—
I 11
8 45 < i y{}
2 p
Z 40 S = P
2 N 2, KA
R 35 1 R / |
e ¥
3.0 A 14 I - 65 [T 1
4.0 45 5.0 55 6.0 4.0 4.5 5.0 55 6.0
%AC By Wt. of Agg. %AC By. Wt. of Agg.
Flow (1/100') %V.MLA.
20 T 15.0
- 18 5
g ;
s 16 < 145
= / =
y 14 ’* =
z = - SRR e
Tl
= — ] \EEEH
10 LI 13.5 I
4.0 45 5.0 5.5 6.0 4.0 45 5.0 5.5 6.0

< v o ' I 4 wa 1 ' s =
7U 0.7 ANuFuITTIENIN % ueailadanuud uazguaniane q vesdunauteailadnounia
arsmerny : lifasweiy QUNQNNAY : 130 DI IsaIFBd

BTN : 35:65



97
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answaridiy - Tifisnaniin guviginaw: 150 DaFNLEALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 102.34 101.86 101.71
H 63.60 63.19 63.55

Average Bulk volume 509.11 497.77 505.33
Average Density 2.408 2.445 2.433
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.1 87 86.1
Average VMA,% 13.9 13 13.9
Average Air Void,% 4.8 2.6 2.5
Average VFB,% 65.7 79.8 82.3
Average Stability,lb 2453 2488 2440
Average Flow,(1/100”) 14 15 15
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answaridiy - Tifisnaniin guviginaw: 170 DaFNLsaLTBY A
N3N : 35:65 % MIAFUEI(X) = 0.39
ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.66 101.53 101.6
H 63.47 62.96 63.07
Average Bulk volume 510.16 497.61 500.44
Average Density 2.405 2.455 2.444
Average Vol AC,%total 9.1 10.4 11.5
Average Vol Agg,%total 86.1 87.4 86.6
Average VMA,% 14 12.6 13.4
Average Air Void,% 4.9 2.2 2
Average VFB,% 65.1 82.4 85.2
Average Stability,lb 2408 2844 2664
Average Flow,(1/100”) 15 16 16
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M1 .10 wamamﬁammﬁﬂaﬁmun’%’ﬂ

answaridiy - Tifisnaniin guviginaw: 130 DaFNLALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.4 101.45 101.73
H 63.62 64.55 64.59

Average Bulk volume 511.04 508.85 507.88
Average Density 2.402 2.416 2.413
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 86.1 85.9 85.5
Average VMA,% 14.1 14.1 14.5
Average Air Void,% 5 3.8 3.2
Average VFB,% 64.6 72.9 77.7
Average Stability,lb 1954 2408 2246
Average Flow,(1/100”) 13 14 15
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MTN N.11 wamamﬁammﬁﬂaﬁmun’%’ﬂ

answaridiy - Tifisnaniin guviginaw: 150 DaFNLEALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.84 101.83 102.03
H 64.69 63.66 63.80

Average Bulk volume 507.54 505.07 507.71
Average Density 2.411 2.427 2.416
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.1 86.4 85.6
Average VMA,% 13.8 13.6 14.4
Average Air Void,% 4.6 33 3.1
Average VFB,% 66.4 75.6 78.3
Average Stability,lb 2254 2434 2392
Average Flow,(1/100”) 14 15 15
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Stability
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MTN N.12 wamamﬁammﬁﬂaﬁmun’%’ﬂ

answaridiy - Tifisnaniin guviginaw: 170 DaFNLsaLTBY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.74 101.45 101.63
H 64.5 64.46 64.72

Average Bulk volume 506.93 503.56 507.90
Average Density 2.422 2.439 2.437
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.6 86.8 86.3
Average VMA,% 13.4 13.2 13.7
Average Air Void,% 4.2 2.9 2.3
Average VFB,% 68.5 78.2 83.3
Average Stability,lb 2077 2523 2522
Average Flow,(1/100”) 13 15 16
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Density Stability
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.55 101.59 101.66
H 65.98 65.41 65.39
Average Bulk volume 517.51 512.51 515.90
Average Density 2.402 2.415 2.408
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 85.9 85.9 85.3
Average VMA,% 14.1 14.1 14.7
Average Air Void,% 5.0 3.8 3.5
Average VFB,% 64.6 72.7 76.5
Average Stability,lb 2272 2370 2290
Average Flow,(1/100”) 13 13 14
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Stability
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sy - snauRiasun3d QUNYUNAN: 150 DIFNLTATYA

993181399 : 0:100 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.51 101.55 101.67
H 65.16 65.05 65.41

Average Bulk volume 514.64 511.70 511.92
Average Density 2.410 2.425 2.420
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.1 86.3 85.7
Average VMA,% 13.9 13.7 14.3
Average Air Void,% 4.7 3.4 3.0
Average VFB,% 66.1 75.1 79.3
Average Stability,lb 2306 2534 2286
Average Flow,(1/100”) 14 14 15
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sy - snauRiasun3d QUNINAY: 170 DaFNLsaLTBY A

993181399 : 0:100 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.76 101.78 101.54
H 65.47 64.94 64.27

Average Bulk volume 514.11 508.48 515.06
Average Density 2.416 2.426 2.414
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.4 86.3 85.5
Average VMA,% 13.6 13.7 14.5
Average Air Void,% 4.4 3.4 32
Average VFB,% 67.4 75.3 77.9
Average Stability,lb 2244 2648 2678
Average Flow,(1/100”) 13 15 15
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.73 101.43 101.40
H 64.69 64.20 63.95
Average Bulk volume 515.71 513.96 514.81
Average Density 2.402 2.415 2.409
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 85.8 85.9 85.3
Average VMA,% 14.2 14.1 14.7
Average Air Void,% 5.0 3.8 3.4
Average VFB,% 64.6 72.9 76.8
Average Stability,lb 2453 2610 2594
Average Flow,(1/100”) 15 15 16
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.59 101.8 102.02
H 64.32 63.85 64.18
Average Bulk volume 512.98 512.74 515.07
Average Density 2.412 2.423 2.416
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86.2 85.6
Average VMA,% 13.8 13.8 14.4
Average Air Void,% 4.6 3.5 3.1
Average VFB,% 66.7 35 3.1
Average Stability,lb 2331 2674 2533
Average Flow,(1/100”) 15 15 16
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.39 101.45 101.67
H 63.45 63.75 62.85
Average Bulk volume 511.11 506.33 506.08
Average Density 2.409 2.434 2.431
Average Vol AC,%total 9.2 10.3 11.4
Average Vol Agg,%total 86.1 86.6 86.1
Average VMA,% 13.9 13.4 13.9
Average Air Void,% 4.7 3.1 2.5
Average VFB,% 66 717.1 81.8
Average Stability,lb 2346 2557 2533
Average Flow,(1/100”) 14 15 16
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Density Stability
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M1T N N.19 wamamﬁammﬁﬂaﬁmun’%’ﬂ

sy - snauRiasun3d QUNINAY: 130 DaFNLALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.62 101.50 101.52
H 63.13 63.80 63.45

Average Bulk volume 511.35 510.64 510.17
Average Density 2.399 2.412 2.398
Average Vol AC,%total 9.1 10.2 11.2
Average Vol Agg,%total 85.8 85.8 84.9
Average VMA,% 14.2 14.2 15.1
Average Air Void,% 5.1 4.0 3.9
Average VFB,% 64.2 72.1 74.4
Average Stability,lb 2239 2605 2571
Average Flow,(1/100”) 14 14 16
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M99 .20 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁﬁaﬁﬂ@uﬂgﬂ

sy - snauRiasun3d QUNINAY: 150 DaFNLEALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.60 101.59 101.43
H 63.40 63.07 63.38

Average Bulk volume 512.00 511.47 511.72
Average Density 2.405 2.414 2.413
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 86.0 85.9 85.4
Average VMA,% 14.0 14.1 14.6
Average Air Void,% 4.9 39 33
Average VFB,% 65.1 72.7 77.6
Average Stability,lb 1981 2474 2475
Average Flow,(1/100”) 13 15 15
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.69 101.81 101.57
H 63.31 63.17 63.11
Average Bulk volume 506.78 508.70 512.17
Average Density 2.414 2.415 2.406
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.3 86 85.2
Average VMA,% 13.7 14.1 14.8
Average Air Void,% 4.5 3.8 3.5
Average VFB,% 66.9 73 76.1
Average Stability,lb 2259 2447 2437
Average Flow,(1/100”) 14 14 15
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AT N.22 wamamﬁammﬁﬂaﬁmun’%’ﬂ

sy - snauRiasun3d QUNINAY: 130 DaFNLALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.4 101.40 101.73
H 63.62 64.22 64.59

Average Bulk volume 510.81 507.54 509.63
Average Density 2.403 2.414 2.403
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 85.9 85.9 85.1
Average VMA,% 14.1 14.1 14.9
Average Air Void,% 4.9 3.9 3.7
Average VFB,% 64.9 72.6 75.5
Average Stability,lb 2248 2505 2474
Average Flow,(1/100”) 14 14 15
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Density Stability
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M1 .23 wamamﬁammﬁﬂaﬁmun’%’ﬂ

sy - snauRiasun3d QUNINAY: 150 DaFNLEALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.35 101.81 101.79
H 63.65 64.04 63.43

Average Bulk volume 509.38 506.85 509.50
Average Density 2.411 2.422 2.421
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86.2 85.7
Average VMA,% 13.8 13.8 14.3
Average Air Void,% 4.6 3.5 3
Average VFB,% 66.5 74.4 79.3
Average Stability,lb 2086 2408 2402
Average Flow,(1/100”) 13 14 15




Density
2.425 — :
) I |
E }*“-- ‘
T 2420 / ~—t
1) /
& e e e e S
£ 2415
g
2
2.410 {
4.0 4.5 5.0 5.5 6.0
%AC By Wt. of Agg.
Y% Air Voids
5
]
2 |
s 4 %
= )
E 1 —
-« 3 ' ™
BN 1
|
2 A4
4.0 4.5 5.0 55 6.0
%AC By Wt. of Agg.
Flow (1/100")
15.0
g 140
= 5 e
E 13.0
: |
12.0 !
4.0 4.5 5.0 55 6.0

%AC By. Wt. of Agg.

= v o 1 I J a1 1 J G
11]1/] 1.23 ANUAURUTIZHIN % uodilansuua HAEAMAUUAAN 9 vosdIunaueaadnauna

AIHEAUNY : MTHAWNUFTADUNTS

BN318IUIAR : 50:50

Stability (Lbs.)

%V.F.A,

%V.M.A,

128

Stability
2600 |
|
|
2400
o S e Ay
2200
[
[
2000 -
4.0 4.5 5.0 5.5 6.0
%AC By. Wt. of Agg.
%V.F.A.
80
o
75 X -
0 STOOETTT
i
(il
T
65 1
4.0 4.5 5.0 5.5 6.0
%AC By. Wt. of Agg.
%V.M.A.
14.40 —]
T
1420 ‘
14.00 /~
y
1380 ¥
nG EEm==
4.0 4.5 5.0 55 6.0
%AC By, Wt. of Agg.

QUHNYUNAY : 150 DIF s FBd



129

M1 N.24 wamamﬁammﬁﬂaﬁmun’%’ﬂ

sy - snauRiasun3d QUNINAY: 170 DaFNLsaLTBY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.59 101.58 101.61
H 63.23 63.41 63.63

Average Bulk volume 507.57 502.79 503.15
Average Density 2.415 2.447 2.433
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.3 87.1 86.5
Average VMA,% 13.7 12.9 13.5
Average Air Void,% 4.5 2.5 2
Average VFB,% 67.1 80.4 84.9
Average Stability,lb 2046 2532 2344
Average Flow,(1/100”) 12 14 15
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Density Stability
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M1 .25 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

993181399 : 0:100 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.73 101.39 101.55
H 65.9 65.12 64.74

Average Bulk volume 518.04 517.38 510.37
Average Density 2.407 2.410 2.407
Average Vol AC,%total 9.2 10.2 11.3
Average Vol Agg,%total 86.0 85.7 85.2
Average VMA,% 14 14.3 14.8
Average Air Void,% 4.8 4 3.5
Average VFB,% 65.5 71.8 76.2
Average Stability,lb 2131 2171 2112
Average Flow,(1/100”) 13 13 13
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M1 .26 wamamﬁammﬁﬂaﬁmun’%’ﬂ

ATHAUNY : ATHANNB LA TN

931U Taq 1 0:100

QUNINAY:

150 DafusaIHea

=1
% NTIAAFUIN(X) = 0.39
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 l 2 l 3 1 l 2 l 3 1 ‘ 2 ‘ 3 1 ‘ 2 ‘ 3

%AC by Mass of Agg. (a) 4.5 5 5.5 6
%AC by Mass of Mix (b.) 4.31 4.76 5.21 5.66
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84 5.29
Spec. Hgt. D 101.52 101.83 101.61 101.67

H 64.32 65.02 65.06 64.57
Average Bulk volume 513.63 513.93 513.59 518.82
Average Density 2.363 2.413 2.409 2.400
Average Vol AC,%total 9.0 10.2 11.3 12.3
Average Vol Agg,%total 84.5 85.8 85.3 84.6
Average VMA,% 15.5 14.2 14.7 15.4
Average Air Void,% 6.5 3.9 3.4 3.1
Average VFB,% 57.9 72.3 76.7 79.7
Average Stability,lb 1877 2247 2474 2157
Average Flow,(1/100”) 12 12 14 14
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AN N.27 wamamﬁammﬁﬂaﬁmun’%’ﬂ

ATHAUNY : ATHANNB LA TN

931U Taq 1 0:100

QUNINAY:

170 o9fsaIHea

=1
% NTIAAFUIN(X) = 0.39
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ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.48 101.7 101.53
H 65.35 64.31 65
Average Bulk volume 512.69 512.06 512.03
Average Density 2.402 2.413 2.406
Average Vol AC,%total 9.1 10.2 11.3
Average Vol Agg,%total 85.9 85.9 85.2
Average VMA,% 14.1 14.1 14.8
Average Air Void,% 5.0 3.9 3.5
Average VFB,% 64.7 72.4 76.1
Average Stability,lb 2077 2266 2242
Average Flow,(1/100”) 12 12 13
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13719 .28 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.71 101.77 101.87
H 64.75 64.72 65.2

Average Bulk volume 512.77 511.83 514.33
Average Density 2.414 2.422 2.412
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.3 86.2 85.4
Average VMA,% 13.7 13.8 14.6
Average Air Void,% 4.5 3.6 3.3
Average VFB,% 66.9 74.3 77.4
Average Stability,lb 2329 2558 2536
Average Flow,(1/100”) 15 16 16
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Density Stability
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M1 N.29 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁﬁaﬁﬂ@uﬂgﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 150 DaFNLEALTY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 I 3 1 ‘ 2 |
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.47 101.51 101.73
H 63.35 63.97 63.99

Average Bulk volume 507.88 502.49 513.70
Average Density 2.414 2.423 2.414
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.3 86.3 85.5
Average VMA,% 13.7 13.8 14.5
Average Air Void,% 4.5 35 32
Average VFB,% 67.0 74.9 77.8
Average Stability,lb 2346 2687 2625
Average Flow,(1/100”) 15 15 16
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Density Stability
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1319 N.30 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 170 DaFNLsaLTBY A

9M318IU a9 : 20:80 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘ 3
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.6 101.68 101.7
H 64.41 64.2 65.03

Average Bulk volume 509.9 513.41 511
Average Density 2.421 2.424 2.418
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.5 86.3 85.6
Average VMA,% 13.5 13.7 14.4
Average Air Void,% 4.3 3.5 3
Average VFB,% 68.4 74.9 78.8
Average Stability,lb 2443 2700 2670
Average Flow,(1/100”) 14 16 17
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Density Stability
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M9 N.31 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.53 101.78 101.67
H 64.25 63.57 63.94

Average Bulk volume 510.1 509.83 511.22
Average Density 2.412 2.427 2.417
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.2 86.3 85.6
Average VMA,% 13.8 13.7 14.4
Average Air Void,% 4.6 3.4 3.1
Average VFB,% 66.6 75.4 78.5
Average Stability,lb 2161 2371 2089
Average Flow,(1/100”) 12 13 14




Density
243 T
2 A
E /TN
& 4 N
242 N
g7 <1 A
§ I
a2 ‘4L
2.41 ¥
4.0 4.5 5.0 55 6.0
%AC By Wt. of Agg.
Y% Air Voids
5 T T
| I
b
:E’ T
2
= 4 s T o i I
<
N\
2 HERLN
L -
N f-\-\-'-
3 hdl I [ I I
4.0 4.5 5.0 5.5 6.0
%AC By Wt. of Agg.
Flow (1/100")
14
£ A
= 13
= = = /
= i
11 !
4.0 4.5 5.0 5.5 6.0

%AC By. Wt. of Agg.

= v o & ' I 4 wa 1 ' s ~
11_]'1/] .31 ANUAUNUTTIEHIN % Llﬂﬁﬂaﬁcﬂlﬂuﬂ Lmzﬂmfmumn 9 m@ﬂﬁ?uﬂﬁﬂllﬂﬁmﬁﬁﬂ@uﬂiﬁ

FITNAMNY : ANTHAVANY TR Tl

BN IUTAA : 35:65

Stability (Lbs.)
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M1 .32 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 150 DaFNLEALTY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.77 101.7 101.45
H 63.87 63.77 63.44

Average Bulk volume 510.32 504.17 502.27
Average Density 2.408 2.447 2.434
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.1 87.1 86.2
Average VMA,% 13.9 12.9 13.8
Average Air Void,% 4.8 2.5 2.4
Average VFB,% 65.8 80.4 82.6
Average Stability,lb 2189 2748 2555
Average Flow,(1/100”) 12 15 15
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19N .33 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁ“waﬁ)ﬂ@uﬂgﬂ

ATHAINY : MTHANNNSTA T QUNINAY: 170 DaFNLsaLTBY A

N3N : 35:65 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 1 ‘ 2 1 ‘ 2
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 102.15 101.98 101.80
H 63.64 62.66 63.55
Average Bulk volume 507.75 501.14 504.44
Average Density 2.424 2.450 2.436
Average Vol AC,%total 9.2 10.4 11.4
Average Vol Agg,%total 86.7 87.2 86.3
Average VMA,% 13.3 12.8 13.7
Average Air Void,% 4.1 2.4 2.3
Average VFB,% 69.1 81.1 83.1
Average Stability,lb 2223 2394 2445
Average Flow,(1/100”) 13 13 16
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M1 .34 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 130 DaFNLALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.44 101.46 101.6
H 65.24 64.39 64.14

Average Bulk volume 507.87 509.94 510.10
Average Density 2.405 2.419 2.412
Average Vol AC,%total 9.1 10.3 11.3
Average Vol Agg,%total 86 86.3 85.4
Average VMA,% 14.0 13.9 14.6
Average Air Void,% 4.9 3.7 3.3
Average VFB,% 65.2 73.7 71.5
Average Stability,lb 2363 2591 2474
Average Flow,(1/100”) 14 14 15
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Density Stability
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M3 .35 wamamﬁammﬁﬂaﬁmun’%’ﬂ

enswaiiY - Asamiiiia Ty QUNINAY: 150 DaFNLEALTY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034

Sample 1 | 2 | 3 1 | 2 ‘ 3 1 ‘ 2 ‘
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.65 101.71 101.54
H 63.39 63.62 63.02

Average Bulk volume 508.76 508.62 507.45
Average Density 2.412 2.427 2.425
Average Vol AC,%total 9.2 10.3 11.4
Average Vol Agg,%total 86.2 86.3 85.9
Average VMA,% 13.8 13.7 14.1
Average Air Void,% 4.6 3.4 2.8
Average VFB,% 66.6 75.4 80.3
Average Stability,lb 2235 2814 2604
Average Flow,(1/100”) 13 16 16
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ATHAINY : IHANINSTIA T QUNYNNAN : 150 DIFLTALTYA

91U Taq : 50:50
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M1 .36 Nﬁﬂﬁ'i/lﬂﬁ@ﬂ!.!ﬂﬁ“waﬁ)ﬂ@uﬂgﬂ

ATHAINY : MTHANNNSTA T QUNINAY: 170 DaFNLsaLTBY A

9n318IU A9 : 50:50 % MIAFUEI(X) = 0.39

ANIBISUNZIR ARG8T (Gag) =2.677 ANNAIS UL aaddLE (Gac) = 1.034
Sample 1 | 2 | 3 ‘ 2 1 ‘ 2
%AC by Mass of Agg. (a) 4.5 5 5.5
%AC by Mass of Mix (b.) 4.31 4.76 5.21
%Eff. AC by Mass of Mix (c.) 3.93 4.39 4.84
Spec. Hgt. D 101.33 101.78 101.49
H 63.62 62.95 63.56
Average Bulk volume 506.03 508.49 510.43
Average Density 2.423 2.424 2.409
Average Vol AC,%total 9.2 10.3 11.3
Average Vol Agg,%total 86.6 86.2 85.3
Average VMA,% 13.4 13.8 14.7
Average Air Void,% 42 35 3.4
Average VFB,% 68.8 74.7 76.8
Average Stability,lb 2313 2369 2420
Average Flow,(1/100”) 13 14 15
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FITNAMNY : ANTHAVANY TR Tl

818U Taq : 50:50

QUNYUNAY : 170 DI FBd
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A d = d' ) Y '
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INMIFNNY 4%
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v J = 4 o 1 1 "W
M99 V.1 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

AIHANEY : JulansHauy

931U Taq 1 0:100

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 5.15 5.03 4.98
%AC by Mass of Mix (b.) 4.90 4.79 4.74
%Eff. AC by Mass of Mix (c.) 4.53 4.42 437
Spec. Hgt. D 101.59 101.79 101.49
H 63.45 63.92 64.12.
Average Bulk volume 518.26 515.15 512.21
Average Density 2.409 2.409 2.410
Average Vol AC,%total 10.5 10.3 10.2
Average Vol Agg,%total 85.6 85.7 85.7
Average VMA,% 14.43 14.31 14.26
Average Air Void,% 3.89 4.01 4.07
Average VFA,% 73.08 71.95 71.44
Average Stability,lb 1979 2153 2172
Average Flow,(1/100”) 8.56 11.51 12

wva J 4 5 ERl J ' o
AITN V.2 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁmﬁﬁﬂﬂuﬂ?@] Lﬁ@ﬂ?ﬁuﬂiﬁ%ﬂﬂ'ﬂﬂﬂ'lﬂTﬁl‘ﬂ']ﬂ‘U 4%

THANY ;- N AT ey

BN 1aIUTaR : 20:80

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 4.78 4.69 4.65
%AC by Mass of Mix (b.) 4.56 4.48 4.44
%Eff. AC by Mass of Mix (c.) 4.19 4.11 4.07
Spec. Hgt. D 101.60 101.58 101.54
H 63.91 63.29 64.56
Average Bulk volume 510.93 512.68 512.67
Average Density 2.419 2.419 2.420
Average Vol AC,%total 9.80 9.61 9.53
Average Vol Agg,%total 86.23 86.33 86.37
Average VMA,% 13.77 13.67 14.26
Average Air Void,% 3.97 4.06 4.07
Average VFA,% 71.15 70.31 69.90
Average Stability,lb 2022 2243 2415
Average Flow,(1/100™) 12.30 12.50 13.29
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v J = 4 o 1 1 "W
AT U3 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

AIHANEY : JulansHauy

BNINAINTER : 35:65

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 4.85 4.68 4.67
%AC by Mass of Mix (b.) 4.63 4.47 4.46
%Eff. AC by Mass of Mix (c.) 4.25 4.10 4.09
Spec. Hgt. D 101.56 101.38 101.79
H 63.23 63.27 62.90
Average Bulk volume 511.97 506.43 506.48
Average Density 2414 2.422 2.418
Average Vol AC,%total 9.93 9.60 9.56
Average Vol Agg,%total 86.00 86.44 86.28
Average VMA,% 14.00 13.56 13.72
Average Air Void,% 4.07 3.96 4.16
Average VFA,% 70.93 70.80 69.69
Average Stability,lb 2349 2333 2139
Average Flow,(1/100”) 11.91 12.30 12.64

wva J 4 5 ERl J ' o
TN V.4 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁmﬁﬁﬂﬂuﬂ?@] Lﬁ@ﬂ?ﬁuﬂiﬁ%ﬂﬂ'ﬂﬂﬂ'lﬂTﬁl‘ﬂ']ﬂ‘U 4%

THANY ;- N AT ey

91U Taq : 50:50

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 491 4.74 4.58
%AC by Mass of Mix (b.) 4.68 4,53 4.38
%Eff. AC by Mass of Mix (c.) 4.31 4.15 4.01
Spec. Hgt. D 101.23 101.76 101.39
H 62.24 63.36 63.84
Average Bulk volume 503.44 505.52 502.85
Average Density 2.412 2.417 2.423
Average Vol AC,%total 10.05 9.71 9.39
Average Vol Agg,%total 85.88 86.18 86.54
Average VMA,% 14.12 13.82 13.46
Average Air Void,% 4.07 4.11 4.07
Average VFA,% 71.19 70.25 69.75
Average Stability,lb 1872 2059 2075
Average Flow,(1/100™) 9.45 9.06 8.76
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) 4 =S 4 o 1 1 T w
A3 1.5 kamInadeuguautiRveweailadnounia ofvua e memniny 4%
AITHANNY : ATHAUALFIADUNT &

993181399 : 0:100 % MIYAFUEI(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 491 4.74 4.71
%AC by Mass of Mix (b.) 4.68 4.53 4.50
%Eff. AC by Mass of Mix (c.) 431 4.15 4.13
Spec. Hgt. D 101.39 101.68 101.10
H 65.02 65.50 64.08
Average Bulk volume 514.89 514.38 512.83
Average Density 2.413 2.415 2.420
Average Vol AC,%total 10.05 9.70 9.65
Average Vol Agg,%total 85.91 86.15 86.32
Average VMA,% 14.09 13.85 13.68
Average Air Void,% 4.04 4.15 4.03
Average VFA,% 71.34 70.04 70.56
Average Stability,lb 2114 2195 2234
Average Flow,(1/100”) 12.70 13.68 14.47
A13 1.6 namsnageuguautavewedailadaeunia et mualivesinememiiiy 4%
WA : nsHaRNTIABUNSE
8n318U a9 : 20:80 % MIYATUYIN(X) = 0.39
AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 491 4.74 4.71
%AC by Mass of Mix (b.) 4.68 4,53 4.50
%Eff. AC by Mass of Mix (c.) 4.31 4.15 4.13
Spec. Hgt. D 101.54 101.63 101.76
H 64.13 65.00 63.22
Average Bulk volume 512.00 515.75 512.31
Average Density 2.413 2.415 2.420
Average Vol AC,%total 10.05 9.70 9.65
Average Vol Agg,%total 85.90 86.14 86.32
Average VMA,% 14.10 13.86 13.68
Average Air Void,% 4.04 4.15 4.03
Average VFA,% 71.32 70.02 70.56
Average Stability,lb 2419 2397 2361
Average Flow,(1/100™) 13.39 12.50 12.60
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v J = 4 o 1 1 "W
TN V.7 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

AITHANNY : ATHAUALFIADUNT &

BNINAINTER : 35:65

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 5 4.92 4.85
%AC by Mass of Mix (b.) 4.76 4.69 4.63
%Eff. AC by Mass of Mix (c.) 4.39 432 4.25
Spec. Hgt. D 101.59 101.69 101.67
H 63.37 63.88 63.70
Average Bulk volume 512.82 512.48 512.44
Average Density 2.409 2.413 2.414
Average Vol AC,%total 10.23 10.08 9.93
Average Vol Agg,%total 85.73 85.91 86.01
Average VMA,% 14.27 14.09 13.99
Average Air Void,% 4.04 4.01 4.06
Average VFA,% 71.69 71.52 70.98
Average Stability,lb 2429 2222 2132
Average Flow,(1/100”) 12.50 12.70 12.11

wva J 4 5 ERl J ' o
AT V.8 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁmﬁﬁﬂﬂuﬂ?@] Lﬁ@ﬂ?ﬁuﬂiﬁ%ﬂﬂ'ﬂﬂﬂ'lﬂTﬁl‘ﬂ']ﬂ‘U 4%

AIHEAUNY : ATHAWNUFTADUNGTS

91U Taq : 50:50

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 4.94 4.80 4.63
%AC by Mass of Mix (b.) 4.71 4,58 4.43
%Eff. AC by Mass of Mix (c.) 4.34 421 4.05
Spec. Hgt. D 101.41 101.49 101.68
H 62.89 63.26 63.68
Average Bulk volume 497.44 504.80 504.93
Average Density 2.414 2.413 2.422
Average Vol AC,%total 10.12 9.80 9.50
Average Vol Agg,%total 85.92 86.00 86.50
Average VMA,% 14.08 14.00 13.53
Average Air Void,% 3.96 4.16 4.03
Average VFA,% 71.88 70.25 70.18
Average Stability,lb 1901 2143 2434
Average Flow,(1/100™) 9.94 9.06 8.76
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v J = 4 o 1 1 "W
MITN V.9 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

FITNAMNY : ATHAVANY TR Tl

931U Taq 1 0:100

' o { ' o o J. (4
AUDNTUNIZINAYNIATIN (Gag) =2.677 ANUD NI UL AHAAFIIUA

=
% NTIAAFUIN(X) = 0.39

(Gac) = 1.034

Mixed Temperature (°C) 130 150 170

%AC by Mass of Agg. (a) 5.04 4.99 4.97

%AC by Mass of Mix (b.) 4.80 4.75 4.73

%Eff. AC by Mass of Mix (c.) 443 4.38 4.36
Spec. Hgt. D 101.68 101.63 101.58
H 64.86 63.50 64.07
Average Bulk volume 520.10 519.69 514.04
Average Density 2.408 2.407 2411
Average Vol AC,%total 10.31 10.20 10.17
Average Vol Agg,%total 85.65 85.65 85.80
Average VMA,% 14.35 14.35 14.20

Average Air Void,% 4.04 4.15 4.03
Average VFA,% 71.84 71.09 71.62
Average Stability,lb 1981 1999 1966
Average Flow,(1/100”) 12.30 11.52 11.71

v J 4 o ] J ' o
MITN V.10 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁﬂﬁ@]ﬂﬂuﬂ%ﬂ Lﬁamwuﬂﬁj%m’mmmﬁmmu 4%

FITNAMNY : ATHAVNNY TR Tl

BN 1aIUTaR : 20:80

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a.) 4.77 4.75 4.65
%AC by Mass of Mix (b.) 4.55 4,53 4.44
%Eff. AC by Mass of Mix (c.) 4.18 4.16 4.07
Spec. Hgt. D 101.69 101.67 101.65
H 64.06 63.68 64.47
Average Bulk volume 511.05 510.65 511.26
Average Density 2.421 2.416 2.423
Average Vol AC,%total 9.79 9.73 9.54
Average Vol Agg,%total 86.30 86.16 86.50
Average VMA,% 13.70 13.84 13.50
Average Air Void,% 3.91 4.11 3.96
Average VFA,% 71.45 70.27 70.66
Average Stability,lb 2138 2230 2153
Average Flow,(1/100™) 13.09 12.89 12.89
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v J = 4 o 1 1 "W
AT V.11 NﬁfniVlﬂﬁﬂﬂﬂmﬁﬂﬂ@]mﬂﬂLL@ﬁWa@]ﬂ@uﬂi@] l‘ﬁf)ﬂ?ﬁu@qﬁ)‘ﬂ@Q’JNEHﬂWﬁmWﬂ‘U 4%

FITNAMNY : ATHAVANY TR Tl

BNINAINTER : 35:65

=
% NTIAAFUIN(X) = 0.39

mmdmﬁuwmaé&mmm (Gag) =2.677 ANuaNsuzealadduua (Gac) =1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 4.75 4.67 4.53
%AC by Mass of Mix (b.) 4.53 4.46 433
%Eff. AC by Mass of Mix (c.) 4.16 4.09 3.96
Spec. Hgt. D 101.62 101.73 101.65
H 64.61 64.01 63.27
Average Bulk volume 512.53 509.97 509.82
Average Density 2418 2.421 2.425
Average Vol AC,%total 9.73 9.57 9.29
Average Vol Agg,%total 86.21 86.40 86.64
Average VMA,% 13.79 13.60 13.36
Average Air Void,% 4.05 4.02 4.07
Average VFA,% 70.59 70.42 69.53
Average Stability,lb 2096 2183 2108
Average Flow,(1/100”) 10.93 11.02 10.73

v J 4 o ] J ' o
AT V.12 Nﬂﬂ]iﬂﬂﬁ@ﬂﬂmﬁuﬂ@]ﬂlﬂﬁllﬂﬁﬂﬁ@]ﬂﬂuﬂ%ﬂ Lﬁamwuﬂﬁj%m’mmmﬁmmu 4%

FITNAMNY : ATHAVNNY TR Tl

91U Taq : 50:50

=
% NTAATNIN(X) = 0.39

AMUEIE UM ABIaT I (Gag) =2.677 ANWE S INzea ARG Ld (Gac) = 1.034
Mixed Temperature (°C) 130 150 170
%AC by Mass of Agg. (a) 4.85 4.74 4.60
%AC by Mass of Mix (b.) 4.63 4,53 4.40
%Eff. AC by Mass of Mix (c.) 4.25 4.15 4.02
Spec. Hgt. D 101.55 101.62 101.60
H 63.84 64.27 63.65
Average Bulk volume 503.45 504.71 502.21
Average Density 2.414 2.416 2.424
Average Vol AC,%total 9.93 9.71 9.44
Average Vol Agg,%total 85.99 86.18 86.57
Average VMA,% 14.01 13.82 13.43
Average Air Void,% 4.08 4.12 4.00
Average VFA,% 70.90 70.22 70.23
Average Stability,lb 1906 2040 2470
Average Flow,(1/100™) 10.14 8.96 8.76
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MANUIN .

Nﬂﬂ1iﬂﬂﬁ®ﬂﬂ’313~l‘h€l’3ﬂ"0ﬂ31ﬂ‘ﬁu



M54 7.1 samsnaaeuany ldneauiu

THANTY ;- i ansHauy

919U Taq 1 0:100

QUHQNNAL: 170 DaFIsaFYe

163

Sample 1 2 3 4 5 6
Diameter (mm.) D 101.45 101.28 101.80 101.38 101.38 100.75
Diameter (in.) D 3.99 3.99 4.01 3.99 3.99 3.97
Thickness (mm.) t 65.23 65.30 65.45 65.40 65.23 66.9
Thickness (in.) t 2.57 2.57 2.58 2.57 2.57 2.63
Dry mass in air A 1230.49 1232.95 1221.47 1227.29 1228.56 1239.14
SSD Mass B 1238.39 1239.41 1230.25 1236.87 1237.52 1247.29
Mass in water C 716.48 716.64 712.04 716.40 716.63 721.59
Volume (B-C) E 521.91 522.77 518.21 520.47 520.89 525.7
Bulk Sp.Gr. (A/E) Gmb 2.358 2.358 2.357 2.358 2.359 2.357
Max Sp.Gr. Gmm 2.539 2.539 2.539 2.539 2.539 2.539
%Air Void (100(G-F)/G) H 7.14 7.11 7.16 7.13 7.11 7.16
Volume Airvoid (HE/100) I 37.274 37.165 37.127 37.095 37.014 37.657
Load (Ibs) P 1327 1397 1367
Dry Strenght, 2P/TUD (psi) Std 82.24 86.81 83.34
Avg. Dry Tensile Strenght 84.13
Thickness (mm.) t" 65.23 65.30 65.43
Thickness (in.) t" 2.57 2.57 2.58
SSD Mass B" 1251.63 1254.41 1243.25
Vol Abs.Water (B"-A) " 21.14 21.46 21.78
Y%Saturated (100J"/T) 56.71 57.74 58.66
Load (Ibs) P" 1072 1107 1089
Wet Strength, P/TUD (psi) Stm 66.57 68.78 67.18
Avg. Wet Tensile Strenght 67.51
TSR, 100Stm/Std (%) 80.94 79.23 80.61
TSR, 100Stm/Std (%) 80.24




Y
ATN A2 wamimﬁaumm'laﬁmamm%u

AITHANNY : ATHAUALFIADUNS &

9199 : 0:100

QUHQNNAL: 150 DaF s Be

164

Sample 1 2 3 4 5 6
Diameter (mm.) D 101.82 101.58 101.6 101.22 101.56 101.42
Diameter (in.) D 4.01 4.00 4.00 3.99 4.00 3.99
Thickness (mm.) t 69.00 68.70 68.00 70.80 69.90 70.12
Thickness (in.) t 2.72 2.70 2.68 2.79 2.75 2.76
Dry mass in air A 1224.41 1214.60 1215.63 1219.21 1213.43 1215.61
SSD Mass B 1233.62 1223.71 1224.00 1228.45 1222.51 1224.01
Mass in water C 707.08 701.04 710.11 704.23 700.51 701.31
Volume (B-C) E 526.54 522.67 522.89 524.22 522.00 522.70
Bulk Sp.Gr. (A/E) Gmb 2.325 2.324 2.325 2.326 2.325 2.326
Max Sp.Gr. Gmm 2.504 2.504 2.504 2.504 2.504 2.504
%Air Void (100(G-F)/G) H 7.13 7.19 7.16 7.12 7.17 7.12
Volume Airvoid (HE/100) I 37.558 37.606 37.415 37.315 37.403 37.233
Load (Ibs) P 1501 1478 1490
Dry Strenght, 2P/TUD (psi) Std 86.07 85.55 86.10
Avg. Dry Tensile Strenght 85.91
Thickness (mm.) t" 69.00 68.70 68.00
Thickness (in.) t" 2.72 2.70 2.68
SSD Mass B" 1246.62 1236.71 1238.31
Vol Abs.Water (B"-A) " 22.21 22.11 22.68
Y%Saturated (100J"/T) 59.13 58.79 60.62
Load (Ibs) P" 1107 1089 1101
Wet Strength, P/TUD (psi) Stm 64.75 64.13 65.49
Avg. Wet Tensile Strenght 64.79
TSR, 100Stm/Std (%) 75.23 74.95 76.06
TSR, 100Stm/Std (%) 75.42




Y
TN A3 wamimﬁaumm'laﬁmamm%u

AITHANNY : ATHAUALFIADUNS &

9199 : 0:100

QUHQNNAL: 130 DaF sy

165

Sample 1 2 3 4 5 6
Diameter (mm.) D 101.64 101.60 101.54 101.50 101.62 101.48
Diameter (in.) D 4.00 4.00 4.00 4.00 4.00 4.00
Thickness (mm.) t 69.92 68.36 68.52 70.60 71.00 70.46
Thickness (in.) t 2.75 2.69 2.70 2.78 2.80 2.77
Dry mass in air A 1216.96 1223.93 1221.46 1226.01 1216.32 1225.52
SSD Mass B 1225.13 1232.37 1231.57 1235.60 1225.43 1235.49
Mass in water C 704.97 709.05 709.12 711.63 705.53 711.46
Volume (B-C) E 520.16 523.32 522.45 523.97 519.90 524.03
Bulk Sp.Gr. (A/E) Gmb 2.340 2.339 2.338 2.340 2.340 2.339
Max Sp.Gr. Gmm 2.519 2.519 2.519 2.519 2.519 2.519
%Air Void (100(G-F)/G) H 7.12 7.15 7.19 7.11 7.12 7.16
Volume Airvoid (HE/100) I 37.048 37.441 37.551 37.265 37.042 37.519
Load (Ibs) P 775 793 787
Dry Strenght, 2P/TUD (psi) Std 44.44 45.17 45.23
Avg. Dry Tensile Strenght 44.95
Thickness (mm.) t" 69.92 68.32 68.52
Thickness (in.) t" 2.75 2.69 2.70
SSD Mass B" 1238.13 1246.37 1243.57
Vol Abs.Water (B"-A) " 21.17 22.44 22.11
Y%Saturated (100J"/T) 57.14 59.93 58.88
Load (Ibs) P" 545 535 523
Wet Strength, P/TUD (psi) Stm 31.51 31.65 30.89
Avg. Wet Tensile Strenght 31.35
TSR, 100Stm/Std (%) 70.91 70.08 68.30
TSR, 100Stm/Std (%) 69.76
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.60 101.30 101.42 101.58 101.38 101.4
Diameter (in.) D 4.00 3.99 3.99 4.00 3.99 3.99
Thickness (mm.) t 70 68.70 67.80 69.00 71.50 71.00
Thickness (in.) t 2.76 2.70 2.67 2.72 2.81 2.80
Dry mass in air A 1226.18 1214.20 1213.42 1226.02 1212.76 1210.54
SSD Mass B 1235.58 1223.82 1222.83 1235.44 1221.16 1219.62
Mass in water C 705.25 698.47 697.91 705.15 696.50 695.81
Volume (B-C) E 530.33 525.35 524.92 530.29 524.66 523.81
Bulk Sp.Gr. (A/E) Gmb 2.312 2.311 2.312 2.312 2.312 2.311
Max Sp.Gr. Gmm 2.490 2.490 2.490 2.490 2.490 2.490
%Air Void (100(G-F)/G) H 7.14 7.18 7.16 7.15 7.17 7.19
Volume Airvoid (HE/100) I 37.888 37.719 37.603 37.912 37.608 37.649
Load (Ibs) P 1060 1049 1043
Dry Strenght, 2P/TUD (psi) Std 62.15 59.47 59.53
Avg. Dry Tensile Strenght 60.38
Thickness (mm.) t" 70 68.70 67.80
Thickness (in.) t" 2.76 2.70 2.67
SSD Mass B" 1248.58 1235.82 1235.83
Vol Abs.Water (B"-A) " 22.4 21.62 22.41
Y%Saturated (100J"/T) 59.12 57.32 59.60
Load (Ibs) P" 574 541 547
Wet Strength, P/TUD (psi) Stm 33.17 31.94 32.69
Avg. Wet Tensile Strenght 32.60
TSR, 100Stm/Std (%) 53.37 53.72 54.91

TSR, 100Stm/Std (%)

53.99
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Sample 1 2 3 4 5 6
Diameter (mm.) D 100.90 101.00 101.62 101.42 101.38 101.40
Diameter (in.) D 3.97 3.98 4.00 3.99 3.99 3.99
Thickness (mm.) t 69.00 68.00 67.88 68.70 69.00 67.00
Thickness (in.) t 2.72 2.68 2,67 2.70 272 2.64
Dry mass in air A 1217.69 1207.27 121023 120733 12208 1208.38
SSD Mass B 1226.17 1216.59 1219.47 121637 12292 1217.92
Mass in water c 702.17 696.74 698.61 696.71 703.80 698.02
Volume (B-C) E 524.00 519.85 520.86 519.66 525.40 519.90
Bulk Sp.Gr. (A/E) Gmb 2.324 2.322 2.324 2.323 2.324 2.324
Max Sp.Gr. Gmm 2.502 2.502 2.502 2.502 2.502 2.502
%Air Void (100(G-F)/G) H 7.12 7.18 7.13 7.14 7.13 7.10
Volume Airvoid (HE/100) I 37313 37.328 37.155 37.114 37.470 36.924
Load (Ibs) P 1338 1309 1321
Dry Strenght, 2P/TUtD (psi) std 78.91 76.90 79.90
Avg. Dry Tensile Strenght 78.57
Thickness (mm.) t" 69.00 68.00 67.88
Thickness (in.) ¢ 2,72 2.68 2.67
SSD Mass B 1239.47 1228.59 1232.45
Vol Abs.Water (B"-A) g 21.78 2132 2222
%Saturated (100J"/1) 58.37 57.12 59.80
Load (Ibs) pr 763 758 787
Wet Strength, P/TUD (psi) Stm 45.04 45.35 46.88
Avg. Wet Tensile Strenght 45.76
TSR, 100Stm/Std (%) 57.07 58.98 58.68
TSR, 100Stm/Std (%) 58.24
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.45 101.28 101.8 101.38 101.38 100.75
Diameter (in.) D 3.99 3.99 4.01 3.99 3.99 3.97
Thickness (mm.) t 65.23 65.3 65.43 65.4 65.23 66.9
Thickness (in.) t 2.57 2.57 2.58 2.57 2.57 2.63
Dry mass in air A 1230.49 1232.95 1221.47 1227.29 1228.56 1239.14
SSD Mass B 1238.39 1239.41 1230.25 1236.87 1237.52 1247.29
Mass in water C 716.48 716.64 712.04 716.4 716.63 721.59
Volume (B-C) E 521.91 522.77 518.21 520.47 520.89 525.7
Bulk Sp.Gr. (A/E) Gmb 2.358 2.358 2.357 2.358 2.359 2.357
Max Sp.Gr. Gmm 2.539 2.539 2.539 2.539 2.539 2.539
%Air Void (100(G-F)/G) H 7.14 7.11 7.16 7.13 7.11 7.16
Volume Airvoid (HE/100) I 37.274 37.165 37.127 37.095 37.014 37.657
Load (Ibs) P 2194 2398 2300
Dry Strenght, 2P/TUD (psi) Std 135.98 149.01 140.22
Avg. Dry Tensile Strenght 141.74
Thickness (mm.) t" 65.23 65.3 65.43
Thickness (in.) t" 2.57 2.57 2.58
SSD Mass B" 1251.63 1254.41 1243.25
Vol Abs.Water (B"-A) " 21.14 21.46 21.78
Y%Saturated (100J"/T) 56.71 57.74 58.66
Load (Ibs) P" 1781 2106 2047
Wet Strength, P/TUD (psi) Stm 110.59 130.85 126.29
Avg. Wet Tensile Strenght 122.58
TSR, 100Stm/Std (%) 81.33 87.82 90.06
TSR, 100Stm/Std (%) 86.48
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.15 101.2 100.6 101.1 101.6 101.2
Diameter (in.) D 3.98 3.98 3.96 3.98 4.00 3.98
Thickness (mm.) t 65.6 65.4 66.2 66.6 64.6 65.7
Thickness (in.) t 2.58 2.57 2.61 2.62 2.54 2.59
Dry mass in air A 1234.52 1234.54 1238.87 1231.2 1232.42 1239.86
SSD Mass B 1243.65 1242.62 1246.29 1240.72 1241.48 1248.16
Mass in water C 716.56 715.66 717.45 715.24 715.28 718.68
Volume (B-C) E 527.09 526.96 528.84 525.48 526.2 529.48
Bulk Sp.Gr. (A/E) Gmb 2.342 2.343 2.343 2.343 2.342 2.342
Max Sp.Gr. Gmm 2.522 2.522 2.522 2.522 2.522 2.522
%Air Void (100(G-F)/G) H 7.13 7.11 7.11 7.10 7.13 7.15
Volume Airvoid (HE/100) I 37.590 37.452 37.615 37.296 37.532 37.862
Load (Ibs) P 1514 1277 1336
Dry Strenght, 2P/TUD (psi) Std 92.40 79.95 82.57
Avg. Dry Tensile Strenght 84.97
Thickness (mm.) t" 65.6 65.4 66.2
Thickness (in.) t" 2.58 2.57 2.61
SSD Mass B" 1256.59 1256.57 1261.18
Vol Abs.Water (B"-A) " 22.07 22.03 22.31
Y%Saturated (100J"/T) 58.71 58.82 59.31
Load (Ibs) P" 1017 1135 1064
Wet Strength, P/TUD (psi) Stm 62.98 70.47 65.65
Avg. Wet Tensile Strenght 66.37
TSR, 100Stm/Std (%) 68.16 88.14 79.51
TSR, 100Stm/Std (%) 78.10
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.45 101.8 101.6 101.25 101.35 101.25
Diameter (in.) D 3.99 4.01 4.00 3.99 3.99 3.99
Thickness (mm.) t 64.8 66.75 66.6 65.4 66.3 65.6
Thickness (in.) t 2.55 2.63 2.62 2.57 2.61 2.58
Dry mass in air A 1223.09 1236.32 1233.4 1236.18 1236.36 1230.42
SSD Mass B 1232.18 1245.98 1243.23 1245.06 1245.94 1240.52
Mass in water C 712.54 720.64 719.03 719.9 720.46 717.68
Volume (B-C) E 519.64 525.34 524.2 525.16 525.48 522.84
Bulk Sp.Gr. (A/E) Gmb 2.354 2.353 2.353 2.354 2.353 2.353
Max Sp.Gr. Gmm 2.534 2.534 2.534 2.534 2.534 2.534
%Air Void (100(G-F)/G) H 7.11 7.13 7.15 7.11 7.15 7.13
Volume Airvoid (HE/100) I 36.968 37.447 37.460 37.323 37.572 37.276
Load (Ibs) P 1668 1692 1686
Dry Strenght, 2P/TUD (psi) Std 103.51 103.47 104.31
Avg. Dry Tensile Strenght 103.77
Thickness (mm.) t" 64.8 66.75 66.6
Thickness (in.) t" 2.55 2.63 2.62
SSD Mass B" 1244.83 1258.15 1255.86
Vol Abs.Water (B"-A) " 21.74 21.83 22.46
Y%Saturated (100J"/T) 58.81 58.30 59.96
Load (Ibs) P" 1047 899 1094
Wet Strength, P/TUD (psi) Stm 65.45 54.37 66.44
Avg. Wet Tensile Strenght 62.08
TSR, 100Stm/Std (%) 63.23 52.54 63.69
TSR, 100Stm/Std (%) 59.83
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101 101.2 101.85 101.4 101.38 101.56
Diameter (in.) D 3.98 3.98 4.01 3.99 3.99 4.00
Thickness (mm.) t 66.18 66.26 66.24 64.4 64.94 63.68
Thickness (in.) t 2.61 2.61 2.61 2.54 2.56 2.51
Dry mass in air A 1242.34 1236.82 1244.66 1224.84 1234.24 1229.46
SSD Mass B 1250.81 1245.28 1253.46 1232.02 1243.04 1238.74
Mass in water C 718.82 715.72 720.42 707.54 714.64 712.36
Volume (B-C) E 531.99 529.56 533.04 524.48 528.4 526.38
Bulk Sp.Gr. (A/E) Gmb 2.335 2.336 2.335 2.335 2.336 2.336
Max Sp.Gr. Gmm 2.516 2.516 2.516 2.516 2.516 2.516
%Air Void (100(G-F)/G) H 7.18 7.17 7.19 7.18 7.16 7.17
Volume Airvoid (HE/100) I 38.214 37.978 38.342 37.660 37.844 37.723
Load (Ibs) P 1419 1775 1449
Dry Strenght, 2P/TUD (psi) Std 89.29 110.79 92.07
Avg. Dry Tensile Strenght 97.38
Thickness (mm.) t" 66.18 66.26 66.24
Thickness (in.) t" 2.61 2.61 2.61
SSD Mass B" 1265.24 1258.87 1266.37
Vol Abs.Water (B"-A) " 229 22.05 21.71
Y%Saturated (100J"/T) 59.93 58.06 56.62
Load (Ibs) P" 842 905 952
Wet Strength, P/TUD (psi) Stm 51.76 55.46 57.99
Avg. Wet Tensile Strenght 55.07
TSR, 100Stm/Std (%) 57.97 50.06 62.98
TSR, 100Stm/Std (%) 56.55
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.1 101.1 101.15 101 101.8 101.2
Diameter (in.) D 3.98 3.98 3.98 3.98 4.01 3.98
Thickness (mm.) t 66.35 67.1 65.3 66.35 67.15 66.85
Thickness (in.) t 2.61 2.64 2.57 2.61 2.64 2.63
Dry mass in air A 1240.46 1247.92 1239.2 1240.75 1241.76 1247.48
SSD Mass B 1248.48 1256.8 1248.96 1248.64 1250.72 1256.74
Mass in water C 717.46 722.74 718.66 717.48 719.34 722.78
Volume (B-C) E 531.02 534.06 530.3 531.16 531.38 533.96
Bulk Sp.Gr. (A/E) Gmb 2.336 2.337 2.337 2.336 2.337 2.336
Max Sp.Gr. Gmm 2.516 2.516 2.516 2.516 2.516 2.516
%Air Void (100(G-F)/G) H 7.15 7.13 7.12 7.16 7.12 7.14
Volume Airvoid (HE/100) I 37.991 38.066 37.772 38.016 37.835 38.141
Load (Ibs) P 1307 1307 1301
Dry Strenght, 2P/TUD (psi) Std 80.15 78.57 79.02
Avg. Dry Tensile Strenght 79.25
Thickness (mm.) t" 66.35 67.1 65.3
Thickness (in.) t" 2.61 2.64 2.57
SSD Mass B" 1262.69 1269.74 1261.33
Vol Abs.Water (B"-A) " 22.23 21.82 22.13
%Saturated (100J"/1) 58.51 57.32 58.59
Load (Ibs) P" 753 893 922
Wet Strength, P/TUD (psi) Stm 46.13 54.09 57.36
Avg. Wet Tensile Strenght 52.53
TSR, 100Stm/Std (%) 57.56 68.85 72.59
TSR, 100Stm/Std (%) 66.28
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Sample 1 2 3 4 5 6
Diameter (mm.) D 100.97 101.17 101.37 101.8 101.35 101.58
Diameter (in.) D 3.98 3.98 3.99 4.01 3.99 4.00
Thickness (mm.) t 64.97 64.33 65.8 65.75 64.8 64.2
Thickness (in.) t 2.56 2.53 2.59 2.59 2.55 2.53
Dry mass in air A 1220.38 1221.88 1233.2 1229.68 1212.94 1223.8
SSD Mass B 1227.42 1229.82 1242.54 1238.36 1219.72 1233.12
Mass in water C 703.32 705.16 713.45 710.66 699.14 707.82
Volume (B-C) E 524.1 524.66 529.09 527.7 520.58 525.3
Bulk Sp.Gr. (A/E) Gmb 2.329 2.329 2.331 2.330 2.330 2.330
Max Sp.Gr. Gmm 2.509 2.509 2.509 2.509 2.509 2.509
%Air Void (100(G-F)/G) H 7.19 7.18 7.10 7.12 7.14 7.15
Volume Airvoid (HE/100) I 37.699 37.661 37.579 37.592 37.144 37.536
Load (Ibs) P 2006 1976 1923
Dry Strenght, 2P/TUD (psi) Std 123.16 123.64 121.17
Avg. Dry Tensile Strenght 122.66
Thickness (mm.) t" 64.97 64.33 65.8
Thickness (in.) t" 2.56 2.53 2.59
SSD Mass B" 1242.88 1244.22 1255.74
Vol Abs.Water (B"-A) " 22.5 22.34 22.54
Y%Saturated (100J"/T) 59.68 59.32 59.98
Load (Ibs) P" 1603 1680 1674
Wet Strength, P/TUD (psi) Stm 100.41 106.07 103.13
Avg. Wet Tensile Strenght 103.21
TSR, 100Stm/Std (%) 81.53 85.79 85.11
TSR, 100Stm/Std (%) 84.14
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.22 101.76 101.88 101.64 101.66 101.88
Diameter (in.) D 3.99 4.01 4.01 4.00 4.00 4.01
Thickness (mm.) t 65.78 65.28 65.4 67.16 66.88 65.7
Thickness (in.) t 2.59 2.57 2.57 2.64 2.63 2.59
Dry mass in air A 1228.36 1224.59 1230.24 1223.47 1232.95 1221.04
SSD Mass B 1237.65 1233.76 1239.25 1233.88 1244.2 1231.09
Mass in water C 712.22 709.75 712.74 710.16 716.45 708.62
Volume (B-C) E 525.43 524.01 526.51 523.72 527.75 522.47
Bulk Sp.Gr. (A/E) Gmb 2.338 2.337 2.337 2.336 2.336 2.337
Max Sp.Gr. Gmm 2.517 2.517 2.517 2.517 2.517 2.517
%Air Void (100(G-F)/G) H 7.12 7.15 7.17 7.19 7.18 7.15
Volume Airvoid (HE/100) I 37.405 37.482 37.738 37.637 37.901 37.353
Load (Ibs) P 1811 1793 1745
Dry Strenght, 2P/TUD (psi) Std 109.02 108.37 107.13
Avg. Dry Tensile Strenght 108.17
Thickness (mm.) t" 65.78 65.28 65.4
Thickness (in.) t" 2.59 2.57 2.57
SSD Mass B" 1250.15 1246.11 1252.43
Vol Abs.Water (B"-A) " 21.79 21.52 22.19
Y%Saturated (100J"/T) 58.25 57.41 58.80
Load (Ibs) P" 1419 1437 1485
Wet Strength, P/TUD (psi) Stm 87.58 88.89 91.59
Avg. Wet Tensile Strenght 89.35
TSR, 100Stm/Std (%) 80.33 82.03 85.49
TSR, 100Stm/Std (%) 82.60
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.48 101.8 101.86 101.4 101.74 101.58
Diameter (in.) D 4.00 4.01 4.01 3.99 4.01 4.00
Thickness (mm.) t 67.26 66.9 67.34 67.16 65.9 66.28
Thickness (in.) t 2.65 2.63 2.65 2.64 2.59 2.61
Dry mass in air A 1224.4 1225.21 1208.54 1227.08 1230.22 1232.22
SSD Mass B 1233.16 1233.13 1217.39 1235.17 1239.12 1240.52
Mass in water C 709.09 708.57 699.86 709.82 712.54 713.15
Volume (B-C) E 524.07 524.56 517.53 525.35 526.58 527.37
Bulk Sp.Gr. (A/E) Gmb 2.336 2.336 2.335 2.336 2.336 2.337
Max Sp.Gr. Gmm 2.516 2.516 2.516 2.516 2.516 2.516
%Air Void (100(G-F)/G) H 7.14 7.17 7.19 7.16 7.14 7.13
Volume Airvoid (HE/100) I 37.425 37.593 37.188 37.639 37.621 37.616
Load (Ibs) P 1994 1929 1976
Dry Strenght, 2P/TUD (psi) Std 120.32 118.23 120.60
Avg. Dry Tensile Strenght 119.72
Thickness (mm.) t" 67.26 66.9 67.34
Thickness (in.) t" 2.65 2.63 2.65
SSD Mass B" 1246.22 1247.45 1230.52
Vol Abs.Water (B"-A) " 21.82 22.24 21.98
Y%Saturated (100J"/T) 58.30 59.16 59.10
Load (Ibs) P" 1668 1704 1609
Wet Strength, P/TUD (psi) Stm 100.42 102.82 96.39
Avg. Wet Tensile Strenght 99.88
TSR, 100Stm/Std (%) 83.46 86.96 79.93
TSR, 100Stm/Std (%) 83.43
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BNAIUTER : 35:65
Sample 1 2 3 4 5 6
Diameter (mm.) D 101.2 101.65 101.38 101.25 101.48 101.43
Diameter (in.) D 3.98 4.00 3.99 3.99 4.00 3.99
Thickness (mm.) t 65.5 65.45 65.26 67.5 64.3 65.85
Thickness (in.) t 2.58 2.58 2.57 2.66 2.53 2.59
Dry mass in air A 1234.5 1234.14 1234.22 1231.24 1213.46 1237.24
SSD Mass B 1243.16 1243.22 1242.7 1240.02 1221.24 1245.2
Mass in water C 718.26 718.54 717.85 716.46 705.52 719.12
Volume (B-C) E 524.9 524.68 524.85 523.56 515.72 526.08
Bulk Sp.Gr. (A/E) Gmb 2.352 2.352 2.352 2.352 2.353 2.352
Max Sp.Gr. Gmm 2.533 2.533 2.533 2.533 2.533 2.533
%Air Void (100(G-F)/G) H 7.15 7.14 7.16 7.16 7.11 7.15
Volume Airvoid (HE/100) 1 37.533 37.455 37.594 37.480 36.660 37.632
Load (Ibs) P 1887 1591 1538
Dry Strenght, 2P/TUD (psi) Std 113.46 100.20 94.62
Avg. Dry Tensile Strenght 102.76
Thickness (mm.) t" 65.5 65.45 65.26
Thickness (in.) t" 2.58 2.58 2.57
SSD Mass B" 1256.07 1255.68 1255.96
Vol Abs.Water (B"-A) " 21.57 21.54 21.74
%Saturated (100J"/T) 57.47 57.51 57.83
Load (Ibs) P" 1224 1159 1248
Wet Strength, P/TUD (psi) Stm 75.88 71.59 77.51
Avg. Wet Tensile Strenght 74.99
TSR, 100Stm/Std (%) 66.88 71.45 81.92
TSR, 100Stm/Std (%) 72.98
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.3 101.74 101.62 101.58 101.6 101.75
Diameter (in.) D 3.99 4.01 4.00 4.00 4.00 4.01
Thickness (mm.) t 66.52 65.5 67.2 67.4 64.98 64.8
Thickness (in.) t 2.62 2.58 2.65 2.65 2.56 2.55
Dry mass in air A 1237.54 1234.64 1243.16 1236.04 1229.24 1226.56
SSD Mass B 1246.28 1244.96 1252.06 1244.86 1238.2 1237.94
Mass in water C 713.94 713.98 717.28 713.06 709.44 710.44
Volume (B-C) E 532.34 530.98 534.78 531.8 528.76 527.5
Bulk Sp.Gr. (A/E) Gmb 2.325 2.325 2.325 2.324 2.325 2.325
Max Sp.Gr. Gmm 2.503 2.503 2.503 2.503 2.503 2.503
%Air Void (100(G-F)/G) H 7.12 7.10 7.13 7.14 7.12 7.10
Volume Airvoid (HE/100) I 37.917 37.716 38.112 37.977 37.653 37.464
Load (Ibs) P 1520 1668 1360
Dry Strenght, 2P/TUD (psi) Std 91.23 103.82 84.76
Avg. Dry Tensile Strenght 93.27
Thickness (mm.) t" 66.52 65.5 67.2
Thickness (in.) t" 2.62 2.58 2.65
SSD Mass B" 1259.51 1256.59 1265.64
Vol Abs.Water (B"-A) " 21.97 21.95 22.48
Y%Saturated (100J"/T) 57.94 58.20 58.98
Load (Ibs) P" 1041 964 967
Wet Strength, P/TUD (psi) Stm 63.48 59.44 58.19
Avg. Wet Tensile Strenght 60.37
TSR, 100Stm/Std (%) 69.58 57.26 68.65
TSR, 100Stm/Std (%) 64.73
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ﬁ?iWﬁﬂJLﬁN : vlijﬁﬁﬁﬂﬁﬂlﬁu Qﬂ!‘l’f{]ﬁﬂfm: 170 oIt d
9NN TaR : 50:50
Sample 1 2 3 4 5 6
Diameter (mm.) D 101.64 101.48 101.72 100.60 101.00 101.00
Diameter (in.) D 4.00 4.00 4.00 3.96 3.98 3.98
Thickness (mm.) t 65.50 65.70 65.32 66.40 65.28 63.20
Thickness (in.) t 2.58 2.59 2.57 2.61 2.57 2.49
Dry mass in air A 1200.12 1213.58 1222.34 1228.82 1232.95 1221.47
SSD Mass B 1209.44 1222.37 1231.65 1242.30 1244.4 1233.25
Mass in water C 691.44 698.12 704.02 711.58 711.84 705.84
Volume (B-C) E 518.00 524.25 527.63 530.72 532.57 527.41
Bulk Sp.Gr. (A/E) Gmb 2.317 2.315 2.317 2.315 2.315 2.316
Max Sp.Gr. Gmm 2.494 2.494 2.494 2.494 2.494 2.494
%Air Void (100(G-F)/G) H 7.10 7.18 7.11 7.16 7.17 7.14
Volume Airvoid (HE/100) I 36.797 37.650 37.518 38.009 38.204 37.647
Load (Ibs) P 2453 2516 2413
Dry Strenght, 2P/TUD (psi) Std 150.90 156.81 155.34
Avg. Dry Tensile Strenght 154.35
Thickness (mm.) t" 65.50 65.70 65.32
Thickness (in.) t" 2.58 2.59 2.57
SSD Mass B" 1221.54 1235.37 1244.55
Vol Abs.Water (B"-A) " 21.42 21.79 22.21
%Saturated (100J"/T) 58.21 57.87 59.20
Load (Ibs) P" 2052 2058 2035
Wet Strength, P/TUD (psi) Stm 126.66 126.84 125.86
Avg. Wet Tensile Strenght 126.45
TSR, 100Stm/Std (%) 83.93 80.89 81.02
TSR, 100Stm/Std (%) 81.93
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.46 101.68 101.52 101.32 100.80 101.30
Diameter (in.) D 3.99 4.00 4.00 3.99 3.97 3.99
Thickness (mm.) t 64.72 65.00 64.88 65.30 65.30 65.30
Thickness (in.) t 2.55 2.56 2.55 2.57 2.57 2.57
2.57Dry mass in air A 1216.37 1195.89 1217.44 1225.38 1223.52 1227.78
SSD Mass B 1226.09 1204.63 1227.22 1237.51 1235.76 1239.19
Mass in water C 704.22 691.44 705.00 711.91 710.97 712.35
Volume (B-C) E 521.87 513.19 522.22 525.60 524.79 526.84
Bulk Sp.Gr. (A/E) Gmb 2.331 2.330 2.331 2.331 2.331 2.330
Max Sp.Gr. Gmm 2.510 2.510 2.510 2.510 2.510 2.510
%Air Void (100(G-F)/G) H 7.14 7.16 7.12 7.12 7.11 7.15
Volume Airvoid (HE/100) | 37.260 36.740 37.184 37.401 37.332 37.685
Load (Ibs) P 1942 2066 2023
Dry Strenght, 2P/TUD (psi) Std 120.62 128.98 125.67
Avg. Dry Tensile Strenght 125.09
Thickness (mm.) t" 64.72 65.00 64.88
Thickness (in.) t" 2.55 2.56 2.55
SSD Mass B" 1237.39 1216.72 1238.54
Vol Abs.Water (B"-A) " 21.02 20.83 21.10
Y%Saturated (100J"/T) 56.41 56.70 56.74
Load (Ibs) P" 1710 1716 1705
Wet Strength, P/TUD (psi) Stm 107.01 106.69 106.37
Avg. Wet Tensile Strenght 106.69
TSR, 100Stm/Std (%) 88.72 82.72 84.64
TSR, 100Stm/Std (%) 85.29
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.52 101.18 101.42 101.10 101.30 101.40
Diameter (in.) D 4.00 3.98 3.99 3.98 3.99 3.99
Thickness (mm.) t 65.20 63.64 63.52 63.35 65.28 64.90
Thickness (in.) t 2.57 2.51 2.50 2.49 2.57 2.56
Dry mass in air A 1206.60 1214.29 1215.48 1223.92 1229.26 1224.67
SSD Mass B 1215.00 1223.25 1224.51 1236.48 1242.14 1236.67
Mass in water C 692.33 697.35 698.03 706.63 710.03 706.57
Volume (B-C) E 522.67 525.90 526.48 529.85 532.11 530.11
Bulk Sp.Gr. (A/E) Gmb 2.309 2.309 2.309 2.310 2.310 2.310
Max Sp.Gr. Gmm 2.487 2.487 2.487 2.487 2.487 2.487
%Air Void (100(G-F)/G) H 7.18 7.16 7.17 7.12 7.11 7.12
Volume Airvoid (HE/100) I 37.507 37.645 37.747 37.723 37.836 37.768
Load (Ibs) P 2000 2064 2081
Dry Strenght, 2P/TUD (psi) Std 128.32 128.26 129.94
Avg. Dry Tensile Strenght 128.84
Thickness (mm.) t" 65.20 63.64 63.52
Thickness (in.) t" 2.57 2.51 2.50
SSD Mass B" 1228.23 1236.55 1235.71
Vol Abs.Water (B"-A) " 21.63 22.26 20.23
Y%Saturated (100J"/T) 57.67 59.13 53.59
Load (Ibs) p" 1687 1716 1710
Wet Strength, P/TUD (psi) Stm 104.73 109.51 109.08
Avg. Wet Tensile Strenght 107.77
TSR, 100Stm/Std (%) 81.62 85.38 83.94
TSR, 100Stm/Std (%) 83.65
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enswaiiy - Asamiiiia Ty QUNYUNAN: 150 DIFNLTATYA
919U Taq : 50:50
Sample 1 2 3 4 5 6
Diameter (mm.) D 101.60 100.60 100.54 101.30 100.62 101.60
Diameter (in.) D 4.00 3.96 3.96 3.99 3.96 4.00
Thickness (mm.) t 66.78 66.80 66.78 64.65 64.40 65.50
Thickness (in.) t 2.63 2.63 2.63 2.55 2.54 2.58
Dry mass in air A 1221.82 1219.41 1220.21 1228.78 1223.66 1232.56
SSD Mass B 1237.13 1233.80 1234.54 1240.65 1235.08 1244.34
Mass in water C 708.44 706.65 706.92 708.91 705.84 711.42
Volume (B-C) E 528.69 527.15 527.62 531.74 529.24 711.42
Bulk Sp.Gr. (A/E) Gmb 2311 2.313 2313 2.311 2312 2313
Max Sp.Gr. Gmm 2.490 2.490 2.490 2.490 2.490 2.490
%Air Void (100(G-F)/G) H 7.19 7.10 7.12 7.19 7.14 7.11
Volume Airvoid (HE/100) [ 37.999 37.427 37.576 38.254 37.810 37.916
Load (Ibs) P 2035 2041 2-52
Dry Strenght, 2P/TUD (psi) Std 127.69 129.43 126.71
Avg. Dry Tensile Strenght 127.94
Thickness (mm.) t" 66.78 66.80 66.78
Thickness (in.) t" 2.63 2.63 2.63
SSD Mass B" 1244.13 1240.80 1241.54
Vol Abs.Water (B"-A) " 2231 21.39 21.33
%Saturated (100J"/1) 58.71 57.15 56.77
Load (Ibs) p" 1687 1652 1623
Wet Strength, P/TUD (psi) Stm 102.17 101.02 99.33
Avg. Wet Tensile Strenght 100.84
TSR, 100Stm/Std (%) 80.02 78.05 78.40
TSR, 100Stm/Std (%) 78.82
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Sample 1 2 3 4 5 6
Diameter (mm.) D 101.16 101.48 101.32 101.20 100.40 101.68
Diameter (in.) D 3.98 4.00 3.99 3.98 3.95 4.00
Thickness (mm.) t 64.28 65.00 65.00 64.30 64.95 64.63
Thickness (in.) t 2.53 2.56 2.56 2.53 2.56 2.54
Dry mass in air A 1196.29 1208.80 1209.92 1214.58 1222.93 1222.65
SSD Mass B 1208.80 1219.51 1220.42 1226.36 1234.77 1234.54
Mass in water C 694.16 699.32 699.83 703.70 708.63 708.33
Volume (B-C) E 514.24 520.19 520.59 522.66 526.14 526.21
Bulk Sp.Gr. (A/E) Gmb 2.326 2.324 2.324 2.324 2.324 2.324
Max Sp.Gr. Gmm 2.503 2.503 2.503 2.503 2.503 2.503
%Air Void (100(G-F)/G) H 7.13 7.16 7.15 7.16 7.14 7.17
Volume Airvoid (HE/100) | 36.698 37.250 37.202 37.410 37.554 37.736
Load (Ibs) P 1524 1495 1583
Dry Strenght, 2P/TUD (psi) Std 96.24 94.21 98.99
Avg. Dry Tensile Strenght 96.48
Thickness (mm.) t" 64.28 65.00 65.00
Thickness (in.) t" 2.53 2.56 2.56
SSD Mass B" 1217.40 1230.11 1231.42
Vol Abs.Water (B"-A) " 21.11 21.31 21.50
Y%Saturated (100J"/T) 58.16 57.21 57.79
Load (Ibs) P" 1043 1055 1118
Wet Strength, P/TUD (psi) Stm 65.91 65.72 69.76
Avg. Wet Tensile Strenght 67.13
TSR, 100Stm/Std (%) 68.49 69.76 70.47
TSR, 100Stm/Std (%) 69.58
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3.1 msfnpaENiRnug Ve Tag

A
3.1 1aauiiRinug v weailad B
Tupsfnunil 181 ueailaddumdiia 60/701@ﬂ‘lﬁ’ﬁmﬁﬁﬂymmﬁuﬁaﬁugm AMUIIATTIU

Saeiolali

- Penetration 250 mnmmgm?’%mimaau ASTM D5

- Flash Point MUNA3IUIBMINATOU ASTM D92

- Softening Point mummgm‘iﬁmamﬁau ASTM D36

- Ductility MNNIATFIUITNMINAAOU ASTM D113

- Solubility in Trichloroethylene mummgmﬁfﬁmﬁmaau ASTM D2042

- Specific Gravity MUINATIIUIDNINATOU ASTM D70
TagHansNATOULEAT §aA1319713.1

1 Y
M3 3. 1mamsnaaeuquaniaiuguveeailaddmuasiac0/70

ﬂm’duﬁﬁ NIATTIU VDUUANTNATOU Wani1g
) : nadoL
a9 9y a °
1491904 Mg qagn
Penetration @25 °C, 100 N34, 5 27110 ASTM D5 60 70 67
Flash Point (°C) ASTM D92 232 - 334
Softening Point ( C) ASTM D36 45 55 47.2
Ductility @25°C (cm) ASTM D113 100 - >150
Solubility in Trichloroethylene (Yowt) ASTM D2042 99 - 99.97
Specific Gravity @25°C ASTM D70 - - 1.034
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3.1.3MsAnEnAENTANUE MY IanNIas Il (Virgin Aggregate)
o 1A o =2 I a a s ra A 1 [
Jaquaasawlnininnaneuiusiiaiuifu(Limestone)1n 153 T udaanaiauie. 1nyed 9.
EA
unsswau lumsanwilldlduiasa faiudou (Hot Bin)4 v ldunHot Binl (Wuu), Hot Bin2

(3/8119), Hot Bin3 (1/2117) tlazHot Bin4 (3/4117) na@gaa3n3.3

@

51933 Saquaasanlwiszanduunldlunsdne

Y
AuautaN U IUYeTaauIas I ln

Tumsdnmii ldhimsAnguauianuguvesiaquiasuln dail
Y
- ANWANTUNIE ( Specific Gravity) UaENITRAGUIT ( Absorption) YOIWIATIUNEIY AN
WNATFIUITMINATOUN NA.-1.207/2517 IBMINAADINIANUA NI UNIZVDI T

a <
FUANATYTD



F

- ANWDNTUNIZ(Specific Gravity) UASMITAATUI( Absorption) YONNIATIVAZIDEA AN

WINTFIU ITNINATOUN NA.-1.209/2518 TTNINAADIHIANUD NI UNIZVOIIAG
a 1< =
Aggregate B UALUANSIDYA

- ANNANNTO (Abrasion) M NUIATTIU ADMINATOUN NA.-N.202/2515 IBNTNAADIN
ﬂ?'lwﬁﬂ‘ﬁi@éllf]ﬂ Coarse AggregateTﬂ ﬂi%kﬂ?f’)\i Los Angeles Abrasion

- MATIVUANNUYY ( Flakiness Index) MUUIATIIU AITNINAGOUN NA.-N.210/2518
AFMINAABINIAINTTFHAIINUDY (Flakiness Index)

- MATIVIANNGTD (Elongation  Index) MUIATIIM AIFMINAXOUN N0 .-N.211/2518
AIMINAABINIAINTITFHAIINETI (Elongation Index)

- ANUANNUADNITAANTOU ( Soundness) MU ANATIIUITMINATOUN Na .-N.213/2531
an [ Y =) [ A
IBMINAROINIAIANMNAINY ( Soundness) ¥YBINIATIN 1AsN15 1% lsReusailanse

S A %
uunHFausama

- AUNGUINING Y (Sand Equivalens) MUINATIIUITMINATOUN NA .-N.203/2515 I5N13
NAABIWIAUNYULNING 1Y

- YMIAAAZYOINIATIY ( Gradation) MNINATTIUITNMINATOUN NA.1.205/2517 IBNT

3 o [
ﬂﬂﬁﬂﬂﬁ'l‘uu’lﬂmﬂ')ﬁﬂ IﬂﬂWTuﬁgllﬂifiLLUUaﬁHQ
TagHaMINAToLAAIAINITINN 3.2, 3.3uaz 311N 3.4

1 Y
M50 32HamsnadeuguaulANu Mo TaguIas I T

ﬂmﬁﬂﬁa uInIIN UIAIINNYY
021989
Bin 2 Bin 3 Bin 4
. (112”)
Bin 1 (3/8”) (3/4”)
(Aufu)
Bulk Specific Gravity 2.672 2.670 2.685 2.684
Apparent Specific Gravity 2.696 2.699 2.715 2.713
ms@ﬂéﬁu, absorption (%) 0.33 0.40 0.41 0.40
AWEANNT0, abrasion (%) - 34.68 34.64 31.8




ANATTFHANUUDY, Flakiness Index (%)

- 27.96 26.49 21.26
AATIFUAINYT, Elongation Index (%) - 22.98 23.68 23.12
AMUAINUADNTAANTOUSoundness - 0.36 0.40
ANNGUNING Y, Sand Bquivalent (%) 66.67 - - -
A5197 3.3 HANINAADUMIVUIAAAE(Gradation) VoI TdanIaTIN WY
YUIAASUNT Yr AT YR UAZ AN
(Hadwng)
(Binl) (Bin2) (Bin3) (Bin4)
AR 3/8” 127 3/4”
17 (25) 100 100 100 100
3/4” (19) 100 100 100 98.41
3/8”(9.5) 100 98.56 57.21 9.28
No.4 (4.75) 92.46 4.99 0.72 8.37
No.8(2.36) 62.32 0.91 0.47 6.9
No0.50(0.3) 23.27 0.76 0.19 5.24
No0.200(0.075) 10.80 0.58 0.10 1.45




100 =
&«
R
J I
80 HIS
S S
. [
=
£ 60 AN EE
AT []
= [l
N I
o '] -
P 40 1
= |
20 ¢ ,' coedp e+ Binl (WUAW)
I ,' <[l = = Bin2 (3/4)"
,,', 1 Bin3 (1/2)"
0 Pl B2 = |t B |
o ’ Bin4 (3/8)"
0.01 0.1 1 5
YUIANLLNTI (WY,

317 3.4 yuanaz(Gradation) Y03 TerguIasiulvi

3.1.4 MsAnInENAves TagiImam
Aamai(RAP) mbmndAnp ldinnnimeaineavesauudis na . 291aeumaasaiios

@

a9
VHIENTAW B9 N, 1+14009N1.2+209AUNNATHYI .uva1sa Taeiimsnadeuguautinvesidgns

1w dy
NNUNIAIU

@

A 1A Y =
Amamn g lumsdnmn

aglurimanIagldisnsw lumien

JUN3.55a0

A

ny

YsmnauealadHuuaA( Asphalt Content, %AC)
(Ignition Method)MUNIMITIHASTM D 6307Asphalt Content by Ignition Furnacedattana1ua15199 3.4

A a I J 1w 1
MINN3Anamnadeurinsunaneddaasmua (%AC) lu RAP INNTFUAIDYN
%AC

3 ]
MInageuAIIn

3.38




2 3.37

3 3.37
fAunaY 3.38
S.D. 0.5

VUIAADZVOITAAANIMAA RAP)AIWNIATFIUITMINAGOUN  N9.2.205/2517 53
< o [l o { {
naaeuivadiaiae Tagduazunswuudlaonaninaaouuaaninsen 3.5 @150

3.6,31N3.61az317 3.7

{ v a ' ' o ¢
@]']i']\?ﬁ 3.5ﬂ'l§ﬂi$i]']EJ"U‘Lﬂﬂﬂ‘lgﬂ']ﬂ"’U’E'N’J’dﬂW'J‘VI']\?Lﬂ'I(RAP)l,L“]J‘UVlﬂ%?ﬁll@ﬁﬁﬁ@lgﬁlﬂuﬁ

YUIAAZILNTI (Haauas) %HIUTT AN

Fine RAP Coarse RAP

17 (25) 100 100

3/4” (19) 100 99.39

3/8”(9.5) 99.84 67.69

No.4 (4.75) 99.33 8.38

No.8(2.36) 71.67 031

No.50(0.3) 10.54 0.15

No0.200(0.075) 1.07 0.05
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YU T
YUAALIUNTI (HaAIuAT) Fine RAP Coarse RAP
17 (25) 100 100
3/4” (19) 100 100
3/8”(9.5) 100 87.01
No.4 (4.75) 99.61 51.36
No.8 (2.36) 84.13 34.57
No.50 (0.3) 19.89 12.81
No0.200 (0.075) 4.22 4.26
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3.2.1 M30ONVLAIEINITHIITAQHIMAUM (RAP) ttaz Jaaudasinlval
F ] v
NMiuiMseenuusaTdmAmIzauIramsany luefa Tash FHWA (2011) tugiiih
Vv
a3 1FTagAmannnnd 25% uadmsudurimalinisinu 30% . Shu tazame (2012) uuzii iy
JaqRIMUn NN 30% vz Mogawer azAme (2012) uuzihld 19 iagdmaniuinni 40% ms
Y
=1 ) o 1 I o ] ' a '
nagouHINIwamMIAnEIFINa 1IN I HIWINE IUMTERNIIUATIEIUNAN  TEHINAINIAUM HIDTIN
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(Bin1)44%, 430374119 3/8” (Bin2)20%a2NIDTINUYUIA3/A” (Bind)36%

HEAINIATT19N 3.7

M3 199 3.7M300NUVUSATITIUHTNYDITAARINIAM (RAP): Teraurasanlia 0:100
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(Hadwag)

Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN




U AU 3/8” 1/2” 3/4” RAP RAP Binder
Course
(44%) (20%) (0%) (36%) (0%) (0%) (100%)
3/4 110
(19 W)
17 (25) 44 20 36 100 100
3/4” (19) 44 20 35.42 99.42 90-100
3/8”(9.5) 44 19.71 1.31 65.02 56-80
No.4 (4.75) 40.68 1 0.87 42.55 35-65
No.8 (2.36) 27.42 0.18 0.84 28.44 23-49
No.50 (0.3) 10.24 0.15 0.62 11.01 5-19
No0.200 (0.075) 4.47 0.12 0.07 4.94 2-8

2 SasrdaunauiImun (RAP)AD Saau1a3u 11l 35:65 Tasdunanazsznen T ey
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VUIANSLNIT NIAITU
(Vaatung) Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN
RAP
U AU 3/8” 1/2” 3/4” RAP Binder
Course
3/4 110
(35%) (16%) (0%) (29%) (6%) (14%) (100%)
(19 ww.)
17 (25) 352 16 29 6 14 100 100
3/4” (19) 352 16 28 6 14 99.54 90-100




3/87(9.5) 352 15.77 1.05 6 12.18 70.20 56-80
No.4 (4.75) 32.55 0.8 0.69 5.98 7.19 47.20 35-65
No.8 (2.36) 21.94 0.15 0.67 5.05 4.84 32.64 23-49
No.50 (0.3) 8.19 0.12 0.49 1.19 1.79 11.79 5-19

No0.200 (0.075) 3.8 0.09 0.06 0.25 0.60 4.8 2.8
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Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN
RAP
AR 3/8” 127 3/4” RAP Binder
Course
(29%) (13%) (0%) (23%) (10.5%) (24.5%) (100%)
3/4 113
(19 wy.)
17 (25) 28.6 13 234 10.5 24.5 100 100
3/4” (19) 28.6 13 23.02 10.5 24.5 99.62 90-100
3/87(9.5) 28.6 12.81 0.85 10.5 21.32 74.08 56-80
No.4 (4.75) 26.44 0.65 0.56 10.46 12.58 50.70 35-65
No.8 (2.36) 17.82 0.12 0.54 8.83 8.47 35.79 23-49
No.50 (0.3) 6.65 0.10 0.40 2.09 3.14 12.38 5-19
No0.200 (0.075) 3.09 0.08 0.04 0.44 1.04 47 2.8
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VUIANSLNI N3
(Nﬁﬁlu@i) Aggregate 2
Bin 1 Bin 2 Bin 3 Bin 4 Fine Coarse FUNN
RAP
i 3/8” 127 3/4” RAP Binder Course
(22%) (10%) (0%) (18%) (15%) (35%) (100%) 3/4 117
(19 W)
17 (25) 22 10 18 15 35 100 100
3/4” (19) 22 10 17.71 15 35 99.71 90-100
3/8”(9.5) 22 9.86 0.66 15 30.35 77.97 56-80
No.4 (4.75) 20.34 0.50 0.43 14.94 17.98 54.19 35-65
No.8 (2.36) 13.71 0.09 0.42 12.62 12.10 38.94 23-49
No.50 (0.3) 5.12 0.08 0.31 2.98 4.48 12.97 5-19
No0.200 (0.075) 2.38 0.06 0.03 0.63 1.49 4.59 2-8
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a [} @ 3 csy < o a Ly I s 1A o a
wwegluiag TuduneuizilumsdnnavilSnaeadadsuuanlogay tazdamlsua

uoadadmuandoans ludiumay aaaumsn 3.1(FHWA, 2012)

P,=0.035a+0.045b + Kc + F 3.1)
A a o I Iy 1 :’ o Y @ 1
Tagh P, = Ustaueailaasuuandesns luaiuwey (%IﬂﬂuWﬁUﬂﬂJ'ﬂQﬂﬂuﬁ’J@ﬂN)
[ (A a g 1 y a a
a = %’Jﬁﬂll’Ja‘i’lilﬁﬁW’J‘V]Nlﬂ%‘l]uﬁ’)‘uNﬁllﬁﬁ1\1ﬁ$&£ﬂi\i‘lllﬂﬂ2.361]ﬁmllﬁ‘i(No.S)
@ Asa (= 1 A A a
b= %mﬂumtnmmmmumgﬂumuwanmmumuﬂiwum 2.360001U05 (N0.8)Llﬁ$ﬁ}1ﬂ

AZLUNTIVUINO.075UaaINAT(N0.200)
¢ = %laquaaswiiiomamniiudunaniiiuasinssuing 0.075dadmas
K= 0.15 1ifounas MW UAzINT 1WIA 0.075 Taawas iiudadinio- 15%
= 0.18 101183 WAIUAL LN WLIA0.075 TaamasTudadIue-10%
~0.2013{0118TIWHIUAZINTIVUIA 0.075 TaAWAT<5%
F = factor of aggregatelfll3znin 0-2%6?7146dﬁu%ﬁﬂmﬁ@ﬂfﬁmmmmm(iu n3al luf

Foyauuzih 1914 0.7%)
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mmmwmwﬂimmLmﬁﬂamcﬁmuﬂﬁéfmmi’mm‘uamwmuﬂlmmﬂmmqmu ( RAP): ZJ’Jﬂi'Jllﬁl‘I’Tll

0:100 (P,) M1 5.27% 1AGHIMIINVDIAIUHEN HAAIAIA1TIN 3.11

~ a L) S 9 o v W 1 1 [
AT NN 3.11 Usunaueailadmuuanaons (Pb) #1115V 189U RAP aioudasu v 0:100

a b K c F P, (%)

71.56 23.5 0.2 4.94 0.7 5.27

° A . I S v o ' o a a
i]1ﬂﬂ'l§ﬂTLl'JiLlWU'JTIJS?J']'EI!LL’E]ﬁﬂﬁ@]“?ﬂllu@lﬁ@gl}f]\1ﬂ1§fﬂ“ﬁi‘ﬂﬂ@]i?ﬁ?uﬂl@ﬁ?ﬁﬂw'f]ﬂﬂlﬁmn( RAP):

Y v
W85 11H 20:80 (P,) (M1 5.20% 1ABINHINYOIAIUHETY LAAIAIA1T199 3.12

A a I I Y o v w ' ' '
AT NN 3.12 ﬂiu?mll@ﬁﬂﬁﬂ“ﬁmuﬁﬂﬁ@ﬁﬂﬁ (Pb)ﬁ1ﬁﬁﬂﬂﬁ§1ﬁ’3u RAP G]@ll’mﬁ’]llclﬁll 20:80

a b K c F P, (%)

67.36 427.8 0.2 4.8 0.7 5.20

o A . I o v o ' v a a
ﬁ]1ﬂmimmmwumﬂsmmuaaﬂaméﬁmuﬁﬁéfaﬂmiﬁmiuamﬁmmmm@mmqmu( RAP):

w3039 M3 35:65 (P,) 111 5.17% TAgriM1invesdIuNaY LAAIAINITI9N 3.13

A a ) I Y o o o ' ' '
AN 3.13 ﬂimmuaﬁﬂaﬂmuumﬂmmmi (Pb)ﬁ1ﬂﬁﬂi‘)ﬁ§1ﬂ'3u RAP ﬁ@ll')?l'i':lllblﬂll 35:65

a b K c F P, (%)

64.21 31.09 0.2 4.7 0.7 5.17

nnnssnanuSnaneailaddwuandesmsdmiueadiuvesiaqiamaudy ( RAP):

Y v
w1859 113 40:60 (P,) 1111 5.12% TAg1HMINVOIAIUHETY HAAIAIA13191 3.14

A a C=) s Y ) v @ T 1 1
A15197 3.14 Ysunaveaanduuandesns (PQET”IWSU@@']TI?(’JH RAP Aoua591 11 50:50

a b K c F P, (%)

61.06 34.35 0.2 4.59 0.7 5.12
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U5 3.2 D4 3.4(The Asphalt Institute Manual, 1986)
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@ 1 qszl @ ' < o {
ponuuulidasidunauimuavesteudiodiuily 100% auwsaagosnunld demisied 3.15 e a1

7n3.18

v Y 1
a3 15U @ uRauNananasIns 15d 1M1 sadmmay Tagiamian (RAP) aouiasin

11100:100

ﬂ?umumaﬂaﬁﬁsmuﬁﬁéjmmi(%xm 4.5 5.0
Vsueailad(s), P, 45 5.0
RAP(%), P, 0 0
waswlni (%), P 95.5 95.0 94.5
39U (%) 100.0 100.0 100.0

v E4 v
A151903. 1615 unauiavuandeans 1¥dmsu sasaiunewy FergAIman1 (RAP) aonas 1l

A1 20:80



Usinamoailaddndidoins @) p, 45 5.0 5.5
Suaedilad (%), P, 3.6 40 4.4
RAP (%), P, 20.1 200 19.9
wias vl (%), P, 76.4 76.0 75.6
39U (%) 100.0 100.0 100.0

M3519N3. 17105 dunauiranAs s 19§D sasaaunay Jaqraman (RAP) aonasaw

N1NU35:65

ﬂ?umumaﬂaﬁ@muﬁﬁﬁmmi(%),n 45 5.0 55
WSmameailad %),p,, 3.15 35 3.85
RAP(%), P, 300 29.9 29.8
waswlnd (%), P, 66.85 66.5 66.15
3 (%) 100.0 100.0 100.0

v v i
M51993. 18T @ unaui I anAs I3 1961150 dasrarunay Jaqramian (RAP) aonias i In

IMALS50:50
ﬂ?um@uaaﬁaﬁﬁguuﬁﬁéjmms(%),m 45 5.0 55
Ysuaeailad (%), P, 2.7 3.0 33
RAP(%), P, 40.1 39.9 39.7
wias vl (%), P, 57.3 57.0 56.7
39U (%) 100.0 100.0 100.0

33 MswseNieisd unanteaanneunsani Jagimaniiudrunan

Taoiimsia3 ouf10019d 103515 1¥adAINNIATTIU ASTM D6926Standard Practice for Preparation of
Bituminous Specimens Using Marshall Apparatus¥teenuuuliffoudiediefivinadurimgudna 102
NaawAs uazgec4laaNng S, 200050 $nausReusesaluudassadunaudalumsinui

ldvenuuudeudednaniinnuuanalenuausasi@auiagianian ( RAP): aquiasaulnd 4
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(WMA) Taglumsnaugulfasnauiiy 2 siia Mifluanisunid Sasobit ®)uazyiiaiilu Ty (Advera ®)

Taoldquuginau 170, 150uaz 130 osruvaFod A3a13199 3.19
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o 1 e % ¢
M0 3.19918M AT oNA I NAIUNTULEATaAnDUNTA TaousUYaa

JaQHIMaM (RAP): Jaauiasinlvi AEMsHaY a1 9we
(°c)
170
HMA 150
130
WMA 170
0:100 (Sasobit®) 150
130
WMA 170
(Advera®) 150
130
170
HMA 150
130
WMA 170
20:80 (Sasobit®) 150
130
WMA 170
(Advera®) 150
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170

HMA 150

130
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35:65 (Sasobit®) 150
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WMA 170

(Advera®) 150
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A15197 3.195 18593 o ed A Na LR aTlasAounIA TaousL¥as(AD)

JAARINIUNT (RAP): Tarauaas v i ATMIHEY a1 9we

(°c)

170

HMA 150

130

WMA 170

50:50 (Sasobit®) 150

130

WMA 170

(Advera®) 150

130
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WMA 170 497 4.97
( Advera®) 150 4.9 4.99
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150 4.69 4.09
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WMA 170 471 4.11
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130 491 431

WMA 170 4.65 4.05
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HMA 170 4.67 3.62

150 4.68 3.63

130 4.85 3.80

WMA 170 485 3.80

35:65 (Sasobit®) 150 4.86 3.81
130 5.00 3.95

WMA 170 4.53 3.48

( Advera®) 150 4.67 3.62

130 4.75 3.70
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170 4.58 3.08

HMA 150 4.77 3.27

130 491 3.41

WMA 170 4.63 3.13

50:50 (Sasobit®) 150 4.80 3.30

130 4.94 3.44

WMA 170 4.60 3.10

( Advera®) 150 4.74 3.24

130 4.88 3.35
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