M 2l

\ray ub.m.n) g c)l.m'.’: AgA -\.19 o ) M“ 9 Q‘,o.: Gw..\a{,c 4:}..».:

Al bolso 68 ,Slos Wluogas p mdlas gaudils 5b

v

® Y . = \ . =

Ol Cato 5 ol olKails (sl 5 g ol )| uli )5

«-\-Q(-MA (5“"5&)3 olKisls eI a8l “_i..uli,g (e ‘SWLHM)K $97 2ils Y
Q‘ﬁ‘&”j&:om‘osc‘)&cwwogﬁ.bom‘f

RN

LS'JLMT.IQ}&A}‘W;PJW‘&@&&Q@&LA&}‘IQP@bJosl?‘ba&fﬁs@}‘&‘%é@ﬁ‘dﬁd‘@@ﬁLg

Sl gk, aslionT ¥ ojlads (sanails Slasie sogame ;5 (sanails dw axllas ol ;o ail arils digy balse Q! o oge (i 5 00
glabglie 50 Slos Sliogas amlio gly (Seals (355 5 sk, Comlur (JUijle slagialel rizen o (il byl cols
sk, Cawlus 030860 Sbs )l jekiie 4 g 0ad (5, S0l Slg, sae jelyly 5l eslaul b (Sas )Ll cwl aid )3 18 oolaiwl 550 (il

b avolio ;0 aabiml (b as gonails a5 ol sas Lasine Coles j0 ol 8,5 )13 oolitul 0,50 (Sl g g par sloiales] 5l oS 5

) ol o Bl gileseS sl by, addllae (nl 1o rizmen o)ls 1) (68 Slee ol (i (Bl (nl )0 (cuyp 3590 lagaisails L
el oals SLIMATLAB l38le 5 j0 gl il 5l eoliiwl b (ASTM s sl

ssby Comlus ¢ calls Ko s iy bl (bgline )b (ganasls Ly ulfj‘s

50 o ) sy ol il 0 Cusglin g o553 Cunglie

S5l ool mew Sepl a4 oames LW D] ses e 13
oy was o JoSizi o] slaaila K |, cdlawl byl
T byls tlosgas s JB b (Sow s
oSlee 5 samals ol a5 gsb 4 cildS walys
5 i J 0 (edse olsen ) liul slabslie
I¥lead o3gs oy

asbiml by coslie slaganails 390> Ygone
03gdts W Nigdh oo Cperd Olattic 0dgdote Ojge A o B
Ad (G Sin 9 Do & el woad | B ee Dlasie
by (oo 59 onl m b (Ko @l guualls (s oS
wboadl Y] 0,5 )13 o] Slilse 4 g oy ,o oSl o>
Sloaslipnl lawgs oo slpiins slaganals a5 cuils asgs
5 esliiul (laihie ,5 S| g atily Lusl, ac> s b
et basbin] cpl a5 ax o]l e 4 slasanals
W gandils aigs nl 5l lgs co il ools pg5 dzel wilos S
I¥] 5,5 oolizul

onds a3l] sanails slaosgaze 3l ,9aS 8 Lol Jl> 4o
ol ¥ ojlets ganails a3V o [F] YYF o lats 4 05 bags

2ol e i s Ko 4 6l calie (ganails) 4503

FOIYE Loppdy AYNVY - il

doddio —)

sles (53los, Sl 5 05l (gl golatdl 2 )b S, |
Sy o Cntl b ey s it slaoile sl
21y ok e slaan e il adgl (ALb L (55l
ol adgl (b 5, ol 51 IV o8 salys ez o35
#hGiles, @S s cole oS @ sz b siles,
Coeal s a3 3l Co e Djpe 4 san]
Wl Glp a5 byiall n e 51 (S el Jlsy5 5 oYL
as)S Sl 0wl Jol p5 0 il ceslie LOS )b
Ol belie glp canlie ganails CdSul s w0l
Ll a5 it 5 s Sloayas 45 shis?
Ol b oanl o (gilug, 99,00 HUanl &5 (S5 5 Janme
bl o 41,5 L5 s Bl ol o g axlge

el ol bl bl anile il bybis #,b
cbio g3,8kes (ol a4 oo Gl OF ewiile sli2!
ool &l 56 e an p0 &5 jebles wllioe siles, Gl
bole o (Shy fpte gl ciF plgiee
Jols o] o Sleogas ales Loy a5 cul lau]

=

(s> Cuglie ‘@'I)IS (Sphded (g Bule s b

J’:«M LRCOWIPSE S


http://www.sid.ir

o pdlan gaigails il

A ol IFAF (o) oF 0 jlouds (FO s oms 3 baumo g (3] o msckien 49 i | FF

5&“ ] ool )L»...u u,us) U"‘ UP)LP | ﬁl.‘?u‘ JJ[S
Lol "sgs o b)) s dnslie oo b calitee Ll b S
oalwl JuS diges laieds lawg ax gusudils Guass pl jo
LS"'?'IO) ML».O' 9 L;J)XLQ.C g.)L-.o}oa} 9 Gl o0l
ol cad bz slaganails b oonds asle ool
gl oo dunlde ganasls
ol e ol 5j5e s ganails a5 cwl S LB
S yae cdaliopm] Ol de Soop ganaily SO el uisw
ol ] GYb o> Sooj gamails o «(B) ety gamasly
A Bire ganails SO Guzmen 5 (U) 5, sosaily Byse
50 b oo el Foojleds (sanals egame jo (M) Loy
osaalls ol 3 Kb (Kb Sloogas i) dlie ol
By G G Sln e g 485 1B wyp e
sy 30 saganails 5l o b oad wsls glabyle
Tob cbsle 55, 2 69,8kee lagilesl pll  egdle
Sl 055 5330 Gusd Sl pimen 9 S5 1B
el 5 lagx ol Glalosl 5l bganails 5l Sope gh,
oolawl MATLAB 15816 5 51 oolal b Jlizns sla S

RO PR

ooliiwl 590 pdlan Wlwogas —V-Y
Jols il sladiges cile sl oads oolitl mllae
Ad (awle) oy, 5 () alsci,e (Sal slaailasn
FolVe Sgi ax o b 3 g (Voo o)led SISl (5 000 gllas)

2wl a5l aelsl ys lay] s eg g T aS il

Ald 3y 9 (L) Aol yo (SBT sailusivw —V-1-Y
(awlo)

linT sladiges cals o aid, 15 4 sleaslSis glsil
(ol GlensS el &l 15) ool anls 5 58 Goe 5|
atd Sl (255 @las g9 5l a5 (rog, Gl et )3 &l
= Oyge 4 Hdme (pl 40 Oz ge aailaSin Ll onls
o0 /S5 slael a8 Wlowds (amaids >VA 5 VY-VA FoVY
Sl o, g el e e 4 railaSs ojlal B jae
2l 5 5 Ol slaely s3losy aclipml o ealil 3550 sy
S Toozme baslaSiw wigp ol o o solitul slagamails

Glacwnd 1o wloads g yslaex 3L 9,90 sloojlail jo g ous

solawl @Lo...a:r.? sl,5 Gly el o (slrodgase
B o a8 gamalls Gl aas cal sty ply osdie
o=l A ojleds SUI 5l il a8 3 )18 Clasin coguse
Sl sl bl ganaly glow ¢ GBsd ax g0 Olslge a
Oetdzee el (Jg 0ad co colaiul 8IS ganails ags
Slastin 0dgaoe lawg a> ganaily 1 eolawl 4 Jles
g 5,0 0g5 Sladss aloil (gl (S bole ol cgz)
oogazs 3l gyl slaganaly G awlis sl Gl o>
@ by o> ganaly 5l eolprins laganals b sl ]
S5 el g 00,5 colainl Glasin oogase oaisles laie
o0 A il oS cul Gl g asdllae Gl (58
&l g il s ol lawg o> ganails LALJ Slasie 0dguze
Foojleds (gunails oogase ;o aliee slaganails jslaie )
5 ookl 90y90 gamile B S Glgie @) sl
ool 5l (S las jleslaiwl b o(o),2! 5 Slados sba)lS
Sl (JUlo slaiale;] g oo s ddlaie Jled a3
L 5 ool 00 ol o 53, 5 slo JS s 5 s
A6 dagpolesl 51 o o 5l Jalo g0 Slae sloguly 4255
b e ol Coles 50 5 o0 okl @l (59, 2 el
oo et @l S9) ¢ B D90 Jolod 4 az g
Olee 4 el ol pleil Liwly (pl jo 0 poline Sliass
byl b 5 walnl alas gonal 56 J7] Jl
ez shte cnl 6l el 0dls 13 g 850 1) (Hlanl
03gdze ;o (guiudile A (Haxe o (6l g oLl Wlas ose
Ohalejl 3550 mag by, 5l oolitul b g angs i 990 Slasius
maly a8 wisls lid Gudos cpl 5l ol mls cwl ais 513
Tb @l n ]y 0 e U Guse a4 bgye suw
b )l Jeols sl ks gass ol jo o li8 o LS
JB oo Sles L)«)LO)T 5 00 oolatwl (6, Fams gl LY

Lol oais ploxl ladiged (69 3 (o

B9y 9 lge =Y
ooliztul gdios plowl sl pRialejl Lbg ) anllas ol o
(Bt hgy ol ewll bdasin 5l SO cwl ead
oo ke 4 il (k) S5 aiges S 5l aslic
FSA5 ) Bz gy cnl slaaily 1 (S S 095 bl

oaulesT o a5 cenl (g, Yool aliolejl Guios amo


http://www.sid.ir

e gdlan gaigails 5t

M @Ld AYa¥ um) A o)Lm’Za FoO o> o ) duxo 9 O'I“’" (WA A i I fY

Slasein odgaze 1YY @ is wlulpy gandls 4 bg e
slaganals (V) Jour jo Wgds gy Sl 5550 anails
6&&4.1‘& oosd.?u u,,.m 9 AAJUQA U‘J‘ L§|)J o J)}c

R PR oa)jyl ¥ o)Lo...'f;

3 090 GGl -Y Jaus

Soge da)yd Sl ol olas
0 s ¥ A e e mm) <l
D) ) ™M) Y \
- - - - - Yo in\
\eo Ve \eo \eo - 14 in v/f
v ay Yy q- Voo \Y/0 in /v
AY Ad AY - - /0 in Y/A
0) £ oA ff \Af £IVO f#
vY - \a YA OA YIvS A#
Yf YA ) - - \NA vt
VY Yv YY - - -5 Y. #
) YA WY I Y\ N o-#
v \Y A - - DAY Voo
I A I Y \ R Yoo #
ol sy

S5y aelicrnl § ojlas (anails (Vb o> (V o5
Oyl glaely o]

Silwgy aabionn T F o leis anails ol o (¥ s
Oyl gl o]

&ilws, A_AL;Q,:_.J." ¥ ooylad anails lawg v (Y s
Oiuled (M) L g,lais] & jsoas a5 oyl ! slaoly lan
g ga 00l

O ygmod 4S5 il b (YL as sanaly (F s
Db e o3l iolas (U) L (g lazs

©Ojgmod 45 wad (b ol s guals (O o5

D o0 03l yisled (D) b (g Lz

Cele 6lp ool colainl Sl 5 H55de slrgunails wx
) laebl slite 4 b anles ) cilize slasanals
5 cryate Ojs ohlejl sy LI 4 (S pllas Congé e
Jsaz 5o ol i a5 0l el @llas (59 » ol iz ao s

RO PRPUNNE!

(Voo o)lods SII 5 (590 BIlan) JLd -V-)-Y
oads oolazwl L3 flae a4 S jog | Gudow ol o

FelVe dgii azy0 b @b W3 -Y-)-Y
Sheadbioe Po/Ve Sga5 ax 0 b s ;8 a5 Syas 48
Gran glp b ol ol oad 4 ol S b i oS b
ol g ol Slasie ¢ [F] cul calie jgu5 bli 351 0

J.MJL)‘_,’J.) o) JSJ.> daUaA 03 r:l?u‘ 6lmu~uu)]

FoVe b 595y wlialojl @ls ) Joua

oolitl 590 3 sl | Ltalesl azes b Slaseie
ASTM-D5 s ook o5 ) 355 a0

ASTM-D36 ¥4 (ks 43 )9) o alai

ASTM-D70 Ve (S yio il p)5) JE>

oud ol glagasudils -Y-Y
oo abionl slering @ b Wb S5 & 5b les
aabom ol B ooyled (sosdils odgamae oyl sloel, (o5lug,
bie (K355) ag) @Y sl 08 5 (i) sl ¥ gl oo
ool addlas b s iy s o, plml gl JA
Gowdily dw .l a8 F 13 colaiwl 0,50 (gandils coguze
A OByre ol S Jolds oogaze (pl Ho ond bl
@il o g (U) YU o> Gyme sanails S (M) Lang
U"l ML’LSA Lg..mmlo aés..\m UJ‘ 6‘)4 (B) Uf"l" A= J).:..o

slai,loly, Jlesl b aS Wlouds Gl glaseSay o gamasls

S @las 69y Ol ©A2 g pgase (39 Glivbe)l s -F Jgu

s st Ol iz asy | @My b egase o)s @ricm®y s ,oll ogass o las o3l
AASHTO-T85 -IA I\ Y/V-Q A oyleis Sl (55, onible
AASHTO-T84 Al /P YIVAA A oles S5l oas o,



http://www.sid.ir

o @lan gusudils ).oi.a

M sl IYAF linn) oF oylo (PO ol et j bammo 9 o yos ki 44 5 [ FA

il ooty @8ly o1 S5 b JB Slas bas (g5, p (S
6lad g ooy L boee Siw gllas jo JB slas cos
Jos 3 plabole iz clls wals> 352y 23 Gl (oS
labglie cul opdle 4 sips oo Glid 395 5l (o5 joe Jsbo
2 i g 0 plucawl 13 Gl s 4 Sus

Lv] 355l o0 9925 4 bglsee Bliogas

LYW b &1, -Y-¥

Wil (275 BB )b sla s, 52 (Lol )
oz plely 8 vy Ol (e (255 laghy,
Jols a5 el golo )3 slaodgae 8,5 Hlas o b g e
(OBC) gy 8 doyd Sl e Y] sl oo olojzu
g 8 jlade Sl ol Gglate calitre Slushe opo yo
ol o oS (NAPA) il leg, o el (39, 0
)...9 o )0 L}“’L“")A Sl 00l ool udj) ‘J.J‘ )‘ )u axJlao
Lisgi ond lsis sgam s o> b glas wo s b bl
bl ol b jlone s g 0Bl ce (2oy0 F Vo) anlipw]
Iv] wo 5 o J s

bganails ISy e slp a5 wo)d e Cex
Qo o 6l dges dw) ;8 Glide sloas o L glediges
b @l bl p 285 18 Gl oyse g ags (e
Joaz 0 calie slagunails gly ang 8 Jlade Lo

RO PR 00)31 (f)

Gaaild Lalizko gy gusuails (gl dougy jud Hlodo -F Jguo

A oyge
D M U S 890 (gaasls
/0 LoI JOIA g b ke

S slind cwolies s —F-Y
el 5 (S las maw 55, ' 658 slad cuals
atwly o] a4 law] byl Glaogas I Sp a5 cwl
S olsre a sl o 8 slad Culks il
il bglsue usb ) Conla 5 5 Bwle ;0 sulS polic
o wlae O3 mhaw 59, p 8 Sib Cubis ool i e
S Oeizmed g Sawsl 58 ay095 (S lp el LYo ]
e 4 azgi (e bole o g Bl mals BYs

D1 asb o VMA

1- Asphalt film thickness

Godild g bod —V-Y-Y
2 edd (Syme slaganaly loges (V) 9 (V) sl jo
Jolaie gy (V) JSi o el cvmlice JB (V) Joux
o> S ooslal sanles 881 jemme) (gamaily ioled
23l Goms 2oy W6 jeme g e )T uliie )0 e e
FHWA g, 4 ganails Gioled 3y, 51 (V) IS 50 5 (S
) Sojlal (2l e Giales sly (B 9oe)
Sopd led Cuz @3ges jeme 5t [T Ol (el
Sy 4 fSTa JEx gandils el ead solitul (5 ysee
Sl oS o3Il ST 4y () Tose alais | i bas Sy
0 oy o IF0 g b ganals Jloged g5y p TN e jeee
ol Faetes g olew bl eslitul b (V) JS4)9) 39

IV (ol 00 00ls

120%
100%
0%
3
-'i 6%
3‘; a0
9
2%
o%
0.01 0.1 1 10 100
(Fooskso) 251 03131
Pow o 99y & (Gudild iy led - Sl
2
3
%
)
9
o 05 1 15 2 25 3 35 4
+ 140 Ofgi 4 &I 03I

Gomdils o les gl FHWA w09y -Y S

Lyt sl samals | Gl Siblas JIKs 25T Lus

Sp0p FasSs 4 S gl s ol o a8 sl ]
e lae o Bl Jlade S 5l s Sle a5 00
las ganals a5 go)lge o il Loy (VMA)


http://www.sid.ir

e lan gaiaails p5T

A by IVRF s oF oylocs (PO ol e 3 bammo g o] yos mockitpo 44 53 | F4

ol o a8
(M) gelans Colos SST
8 2o ,0:Pb

il s e 8 laie Pbe

Sly b Ll Culns g mhaw coluw b Hlado —F Jgus
s gy gusuaile
D M U

TIAA A Yiga

S5 5,50 (gaiails

(MPKG) wlas gl el

MAQ | AVY | SIAA (059,509) 63 5Lt ol

aigei colw -0-Y

ASTM s lastial llae JLo ke slodiges axlllas ol 4o
iS5l eolanl b beaiges o515 sl g ool axsle D1559
ol 0 31y ladiged Byl s a0 VO (Solegil Lo Lo
VPNV Gleo o cele YT Soeay ouds gamasls mlas
Ol 50 99290 ol b aidS 15 gl jo o F il 4z
30 b izen o Vo] 098 pis (S llas laails
38 o8 il a0 VFD sleo U baaiges apgs (sl 3L
Ll 00 05 digad angs (gl LIS wllose
Al bdges cole 4 pladl Gls 550 slo oo pleil
Ml;sa (V) JBJ.> C).w EORW aslo LngA;jAA

slogialesl el sl wgdee abixde a5 jsbles
Sy sl ¥ I 6l il (Saals 255 5 JUls
oy b gledises cile a4 5l Susb, Cawles ioles]
ool 4 b lp 130 DN syl YEY ly JB slas
2 Jdlle i8S oo sl e Jboglad laas
9 Tt MOy o oolol Ay g8 )L.\.ﬁ.a 5 as G:Lbbjlm
By M .U slasanals sl cales ,o 9 Y] as sl Uas
s JB glad jlade 4 pbhowws Gl blos ol s sl

l.buwloﬂ plxil ¥
sleiolesl plos! ay pladl woglie slagossails b oo axsLo
5 Sl oad Selus B33 5 Sugb, Cowles (L)L
aslgs &l Loyl =l o iolosl 51 Sy alol &g, aslol

2lan gelans lano —)-F-¥

L s o3gr svalls Sloogas 5l (S las ' glaw colas
AT gllas ailsg @lp s 050 b lake p aTenl 4 4z
Loy lae mhw Gl cwl oYL Cosal glls )35 o
L gllas mhw (55, 28 Glas Culs g 58 laie oS
5,5 waly adss SBL g Bk b (bole 5 aas oo a8
I

glas sanails 5l Alas mhe colue awbw iy
st Aoy oy ol dimts Slalms ol 55 o o0l
o Colis ,eSE" s S e 5l s
Cobue 5l ooliinl b . aSgd oo dunlxe (MS-2 5l ais 5 1) (O)
clas mhw (555 3 68 sli Culis olgis pllas ha

2,5 dwle (6,550 58 ke ;o g aiygs 18 Jlade o)

Yn

Jouz b silke)

s Corlns 153516 -8 Jgx

ahs colis ,eSB | (robe) Sl o5l
- /¥ )4
</F\ \Y/O
</F A
- /¥ FIVO
- IAY \ALs
\liat VYA
YIAY -Ip-
FINE <Y
AR AL
FYIVY -1V

50 0 (Bae slasanail I S e mhaw colus lade
el 00 06)5" (?) J5A> o axJlas U)‘

e Sl Cenlids —Y—FY
5 oolizsl b 5 o dolime gelans Corlace e bl
ool p s b slae cabo Al 5 [A] [0 ot @l i,

Bgrwly> (7) Jgazr Gillae gonails jo sln (1) ala,

_ 981x P, )
" SST x (100 - P,)

1- Surface area
2- Surface area factor


http://www.sid.ir

e lan gaiaails w5l

A b IVRF s oF 0ylocs (PO ol e 3 bummo g o] yos mockigpo 44y [ B

Slo3l 32 (6l 5L 8590 sadiges luogas -V Jgus

sk Sl (o] Seolad 555 Sl Jusle ales] ol
AASHTO T -283 Australian: AS 2891.12.1 ASTM D1559 3, laili!
(ails jo (gl digei £) VA (uails ;o sl digai ¥) 4 (uails o (gl digai ¥) A 3L 350 diged slass
\&4A) Al At 5k oyee JB (glad ao e

JUo )l cond 5 :MQ
5 JLi b cuoliial M
b se Jloyle Slg, Me
-0 oinleyl Leo G 0 g eyl opl a8 el S8 oL

el g Olyoss Jovie 3l alads G Lyl cdims jlid g 04

Salisd o3 alo3T -Y-¥

oSt 3l ooliiwl b Sealins o35 ialejl addllas ol 4o
sl tigmi 4 6155 (8500 5 el polize & UTM-5
g 1 oolazl b o3 JSS yss (5,5 05ll 5 clan
osls cuwl oals pbxl (LVDT) o e olxl>
(SIS bR R (Els,] g 5had) aiges slal ol (5399
J3lo5s 3 oslaial b poles 5 ko 5 25 Lol S5
Sl o sl 55 L5 piman 550 S8 ol
5o a8 wabboe el o jlaslinl fpais saijloy jo ol
Be0) i 10 IS5 b e ol S e S
2 (Colial gl 4l (e V020 5 Sk sl 4l (e
el 0l Sl (AS 2891.12.1) LIl el o st ol

anlllas (Soolis B35 Galesl Saal on aee 5 (S
5wl (Soldl L plp jo lisl bylse o Skes
oz GRS Gtalesl Gl Sl easl s 4y 2l (et
S il bgle  Soi )l Cunglin 4 (o954 a5 ol
Elgl o anslin sl UialesT cpl 5l canlllas cpl o JA ol
DV ol oats solizil il slodiges caliska

S ols goasie sz (Selus i Siles]
Lglsce j3 (als JS 5ea oty (aS sl
aS ( Slgy vae ey 5l Alie cpl jo 0,8 18 eolaul 850
Slas ply 50 (oremd SO 135 jloged) (B35 loges
sly bl S plsie 4 wle Cas 4 (8L SIS
S b bl el ot osliil il slabgle anylis
Sl aigei s Al Kbl by WSS it oS
b diged S (nl o 058 o0 0asl Sl sas bl e
ISl &5 olan 5 008 JSD i & g5 5pKatr
WS oo SaS LS 50 IS 4 go,d Wileee |y bgle

JUoslo el V-
w2 5 byl 2ib sl o oy (gt 55 JLaske Galoj]
S ol ogzs by 9 S oe S8 eolinal 5550 o 251 sl
alie @ly Jy sl o2 by, S Ll Jlsyle 3,
alis cplyo Y]l sslinad LB o5 Ll s o byl
Cond )5 5 Sl il o sl JUsjle iabesl )
ok 4 JUs L ol .l snd solitul labglie JLo L
2 g8 Ay g glas (U3l SKhol a4l; b (6 pSeii
a IVF] 0,5 o )3 st cou o S il ax e £e sles
oaims ol JUs ke cowlital lade a5 ciS ol oo IS ek
5 Saild plp 0 Cuglie glp linl bglke Ul
Dol asboe Sly oFaw slag a8 L cov  Sasl,
Sl Jlesl pla (o digad (ggas SO st jlade s,
Sty bolies S sammoplis Yo (g ablise peSle
aps |y @b U8 s (S5 L cou oS ol
o oamaplis Sy, omb polie a5 Jb s 0,8 walys
S lade g Jloy lade 1 i JB slad jlade b bylse
Jobs 5l Jlsjbe coond ) ads [VF] aibe ST
Fahl ol el cassy Jlsy @ Sl il g
5 O30 odliinl byle Sliogas ai slp Sl ol
Ole 4 Sl | g byl saumslis ol oYU lade
Jlie 50 Vb Jlo e caond )l e b bolse o K0
b el DFL sl oty conglin ol slo S 5
Sk s Slsy aakine 90 0 aSinl 4 azg b U5k cwed
yols J e YT () alal) 08 e p o po 1) Jlole
(oI S8 il o olge Caglie e Sl Silne
e (B Cwed> laulph 0 (Falbd g Ap sl

Dl st .
MQ=—=% M

:O|)o45

1- Stiffer


http://www.sid.ir

o @lan gusudils ).ui.a

M 2ls ITAF lino) oF o)l FO wlo i ) duxo g ol o (oo 4 236 [ OY

TSR(%) = 12wt 00 ™)

dry

> jo lbdiges i Cunglie Kl ITSyer o yo a5

2 lbdiged 2t Cuwglie puSibe ITSury § oo ()3l es
RESHIE SR

6 Julxs g &1, -F
JUbslo ialojl gl —)-F

Sty 5 oolinl b a8 Jla e sy 5 cesliial pyolis
oas eals ylis (F) 5 (F) slo i ;o oo s & JLs o
5 (M) Lawg o> gomdils wad oo ala>de a5 joboylas sl
o il Jbe Cuglie yiie 6hls D) ol o
9 ol las i Cuw s U8 | ol o olgie
S (n e 3,8 Glyie Vb o ganails 4 o ganails
Sl ol o YU ds gunaile b sladiges sl o2 Sl
Oeizead 5 ganalls ol SISl o iy wlogyy ol Jelo oS
sl e LailaSin BlLI g8 olid maS colis

e gl oo alixMe (F) SO a4 azgil a5 j5bjlen
2l sl e Galy s guaalls ol L)l cwnd 7,15

MLGA sl sandls

12 - 38

10 36
4 3.4
3 2
3 [ Y
] 3
S s 3 ‘i
= z
g 2.8

Q - 26

u ] D
—— e i -

b gbbglxo gl p JLi,b Sl g cawliw! polio -T JSCo
Glizo gy gusuails

2
1
o T T
u M D

L slbolin gl JLi ko cuomd 7, Hlado -F JSC&
lizo g gusuails

(KM/mm) JU o e - s

Saild el flge Gy, sae aS 0pl 55 el
Juo o Job o DAL s o aslis i bglsee (sl
g S s Jow 9 VAVY Jlo o bowS )L e, aeg
5 B e Ghile sl el VAR Lo e e
a8 5 1,8 colatl 40 GJLE.MJ bglse jo Sy, sae pess
Gl Yl o oS gl e by, 5l allie ol 4o el
ool o solitl Sy, sae jlade ot sl VAL ous
b ) Sl (SlojT -Y-¥

b Gialesl S ol )0 e f 2iS ioles]
2 0lg o lad sop8 Sl cou slailgial aiges o] yo 4
392 4 o (5051 0925 (nl 5,5 oo 18 ()] (ol e
5 00,5 0 0 (5,138 ,L Hlad slatel jo S gla s ol
I¥] aiSlsn o oas (6138 ) ,lad slaciel )0 diges aesits o

5hoslawl b ok, ol AASHTO T283 &b
elanl digas aw (ITS) puitone e LiiS Cooglie duslio
&yl des ol F il ax 0 #eEY Gloo b Ol o a5 e
5o alie olul g BYS) 7 b b aiged aw ITS 4y wiloals
a0 YO slo b ol o o SKas odd (5,9l fee Lalys
B glad ao o U Jls)le 28> 5l eolanwl LTS iles]
35 a5 ol JU glab e (pl) wilond sansS ao s F-A
Qalgs 09y Alaw] bl j0 gilws, cile 5l u Jos
5 Sged 50 S5y 2 65, aslllas ol o VAl cusls
2 855 oll 0 b (05 Culis ariSlo e (penss
ool b oesS Canglie i L1VV] ail o aslol wiges (s,
Lol dle B () alal, 5

ITS :2_P ™)
zt.D

u‘ ).) 45
Sl 5L sy LS Ceaglie TS
(o 9k e b ke o i P
ABloe fo cen>  diges yla :D
S5 om @1 (F) ala 5l osbisial b L858 angli o


http://www.sid.ir

o @lan gusudils ).QL M 2ls ITAF Gl oF o)l FO wlo cCam ) duxo g ol o (oo 4 306 [ BY

ml p canals b sgb e alisde a5 b cles
720 Glaebl mhw o Jlile cuand g5 5 ol
Soy 2 ol 55t a8 b s sl (Significant) s e

Al sl e

obylg Julod s —-Y-F
L aid S Ojgo milyly Jelod mls V) B A) Jsloer o

s sty asll Ll Cand

alizo laguiails sl JUb)le pliouiw] (il ly el s -A Jga

JLi,le Caglizwl rdiugly yuiie
Sig. Fol cloposte | el el Slasps gsama ¥ g5 o
[++Y A\RVARY4 Y/fY- Y FIASN o Mol Jos
e SYYY V-AJ-aY ) V-A-AY s ]
[++Y \RVARY4 Y/fY . Y fIARY Gamasls
<Y 4 < [PYY Uas
q VATIEYD Eyoa
A BIOYY osts ol Joko
aliseo by gasudils slp JLisle (Gilgy il sy b s -4 Jgu
JLsle Sy iataly oo
Sig. Fol clomoSle | abicby | b gsame T es .
«/-a¥ Y/0ayY CINF A\ AR odd sl Joe
foes VAAY ADIA- 4 \ ABIA- 4 s ity
[-q¥f /oAy AR A\ IR Gaails
“[-YY 7 ARRE Uas-
q APIVEY Eyome
A -1a0Y osds ol Jaa
iligeo g guiaails (gl JUbslo o 7,55 (il ylg Jodoni gl - Ve Jgao
Lo le Cennd )5 iy uitie
Sig. F Slupe oSilee | gl Slrye | Sl ggeme Yy &
o[+YY [AARN «IYAY Y VOV odd sl Joe
oo Yy Ya/vva \ YEIYVA g o]
<[+ XY IAAGY <IYAY A\ AVINTA Gaails
ARG 4 «IYYA Uas
a Ya/+AY g
A YIYeY s ol Joe

8 slad Culs g Bk Sl s wlae i Cew

28 Sl o i

(JSoow) ilizeo v guuails gl 6”3) dae Hludo -V Jauo

Y diges Y diges ) diges Gauals g4
AERR ATY \Yar U
VAYY \FYY Y¥ys M
YvYs® YYAA YFA- D

Solbyd (o5 Gilejl gl -Y-F
5o bganaily 51 S o gly oad aile Sy, sae lade
el 4 4y b as jebles .l oo 03,91 (VV) Jgam
A gandily Caglie Wi g0 Gt JWb Cwend £
oo US55 Hin o Lnganals S0 & Somd il
oS 5o ke Jslad [l cle plgige el gty

Jo8 amS 0 5 (V) Ko 4 a5 L) gaails ol ailoccss jo


http://www.sid.ir

o @lan gusudils ).oi:

A by IFRE Lo oF oylos FO o o3 bumo g o)l yos omockigpo 44 i [ OY

400
700
600
500
400
300
200
100

BITS{dry}

kPa

HITS(wet)

HUJ HM HMn

Alizko gy guoudild 6l 9 ITSyer g ITSqry gl -6 Jsi

100%

30%
50%
40%
20%
0 : :
HU HM HD

Gl gy guudils b slabglse )0 TSR polio —F &

TSR

olbly Jelowi —V-¥-F
p a85 Sigo Guibyly Jdos (V) B (OVF) ol po
Goldes 5 Stz Sl )0 ek pf (S Cunglis (9
azgi bl ool &3l LaiS Cooglie Connd yuizred g ol
@l 5y 2 sauals b o5 2980 dlixde Joloz ool
b Sy el Sl 23 nl 0 (s n 950 Sl 4

il i TSR @l (53, 2 o

oblg Julod s —Y-Y-F

S5y p w85 Syse Luibyly o mls (V) Jsee
Lo asls slabsle gl (Seabs (255 Gtales] mls
aba>de a5 ol flas ams o plis 1) Gz slaganaily
el Sl gire gl (59, p sauals 3l 05 oo

S gaudils gy usb ) Comlus Julbojl @b -1 Jguo

(JBewly gl ,L5 5,590
TSR ITSwec ITSgy Gonals g5
V¥ B¥8/FD YEV/AY u
A FYOIF) VY-/¥a M
72) Y0 SA¥ITS D

sy ol GhalosT gl ~Y—F
A gandils el azine (VY) Jguz j0 a5 jeblen
gl pized g oyl | i CIl= TS lade oy i YU
39 o i > o ITS Lugle jlade jo slaba>de LB
Jade [VNV] a o 015 8925 ol 0> g Loy 0> gauail
‘5]5 Sl oéjs.; ua?tm.a S I Be ITS 6')“ ‘5].5‘»
JSaly 55 FEA Sl 3,50 i e 51 OT) Jyor ol
bl e yin Coul oo asie [Yo] SC DOT Luwg a5
SldSs o g S uln sk, comles Gle] mls
Gails a5 59l o alaxde el ouls ools lis (F) 5 (0)
93> A il ei 0,90 1, TSR Jlade JBlos YU o>

Dl oo a3 S a5 s Cugb ) bl 0 wles sl ganals

SR Eaails sl usb ) Combus ile)l gl 1Y Jsu

(JBewly gl ,L5 5,590
TSR I TSwet ITSgry ol gy
AL INTNARN YEV/AY U
LAY FYOIP VARIAR M
AN £Y0 FASIYS D

lio s guisdild (gl I TSary owib ylg Judend s —VF Jgu

|TSd|—y iy yuiio

Sig. F Sl ye (2Sle il ol Slayys ggome ¥ o5 &
AR VAR S YYATIVYAY Y VFora/nra o sl Jow
o YFYa YYPIATS ) YYPIATS o ]
[+Y- VAR S YYAF/VAY Y \Fora/nra gmasls
AJAQNY 4 INEAVARAT Uas-
A YYAIVaa Esarme
A \aasy ot ol Jae



http://www.sid.ir

o pdlan gasgails il

M 2l ITAYF lwn) F o)l FO alo oy ) buxo g oyl joe (oo @ 225 [ OF

aliseo b gasudils (gl p ITS e (il yly Judowi gulis 10 Jgus

ITS wet :aanly yie
Sig. F Slaye eSile @il ol Slaye ggoze ¥ gss &
-/ Y¥ YIFEV YYA®/- ¥ ¥ DOSAI-5Y ot 2ol Jow
oo \YFE FEOVYAY ) FFOVYAY s ]
oYY YIPEV YYA®/- Y Y DOSAI+5Y Gomails
TYYIAYE 2 AAAAVERYZ oz
3 ££0914Y Eyeme
A YAVY/- £ sy ol Jas
ilisio glaguiaails 1 TSR (il ,lg Julowi gl V7 Jgur
TSR aily yeice
Sig. F Slaya a5l il ol Slaye ggozme ¥ g5 &
[++Y VY/AVA -JeYF ¥ RN ot ol Joe
ofeee ik £IvFa \ £Ivea s ]
ofeey VY/AVA -JeYF \ -0 couails
ooy 2 Y las
3 FIEVY Eyome
A o5y ot 2ol Joe

olibgz O Glulesl slaguse (310 5 gl -0-F
Slsise & ol 03,5 5 ikl 1 35, ASTM D3625
005 (ST bl 13 (St S Gt sl o
Lglsen diges (g, ol 5o 20,8 eolitul Lbe> ol il cos
ool S8 hem ol 51 B,b 0 aids Ve Sae 4 o law]
O Slp sy Shalie ad SGE e g 0sBee
Ol giien pldl las g9y onile B 3 dg Ol
e Sl el Caz a3ls S glite 4 bl

Db oo ol @ s ;8 Lo saniy las
Slae » a5 Ml b 5l bl & ol ol
2 eose ST sl b (o8 Cdb g (G Slaslis
ool a8 S Jlozms myed 3l eolitul b a5 oS (g,
oSe iales Jlsdla s 5l eslinal b laml o el fecdy o
g 0dd 03] (i ol ojluil SO b b S 5l SO e ACDsee
ks bl plyie 4 (aseine S5, S (28,5 L5 0 b s
b Se ;0 ol (2l ol daw g obew WSe 4
Ab Pl g 8 L el candy plas casmsplus
Saiobye s a5 ail e odlas b g bls sammslas
oolitul b 5S>l 5l oo corlas dnlons (gl oo

S Sy olass pizmen g (S S, b lo Sy Sl

ol ooy atisgy MATLAB Jl58ls 5 ae o a5 slasl 5 5

b ol 5l e ITS GialesT plowl alfn anlllas oyl 5o
ool aalol ;a8 T (6,138 ,b colKiws lawgs oo 81,3 sue lake
s ool olaiel digad Hlad gliwly jo oad olu] S5 L Wl
Tow digd co paed Cromd 90 4SSl oo 3l pdiged
;;d.i) B CJL\GA )JWL».A [ J.A§ om.:ut.‘.; ») S
Tobe Bob 5l wibee SVL s Cuglie axSys
g yden oy, b bglie caimolis cuss o jo Blo
ol [0S b wlas eS (6,550
slganaly glp cass Fohw 5l ol A) IS 0
sl 50 el oald ool ylid (Buiod cpl jo eolaiwl )40
a> g hwg a> YU ax gonaile b ocad aSle slabelxe
Sled wloads 00,g] Lo A Cawly e 3l oS5 4 b
ooy dizle labglie wad oo aaxdo S ol jo a5
F S a5 aiil oo 50 e Gl (ol s ganails
i by wdlge oSy o glae b ey Ji
Bgd oo pllo mhuw cul Y s ganaily oo 4y ganail
Slolglin ;5 RS, 4 cllan S jige S5 gsde

Do oo slid 1) Vb o ganails b oads aisle


http://www.sid.ir

o @lan gusudils ).oL

M by IYAF s oF o ylo (PO ol e j bammo 9 o yos mckitpo 44 52 [ DO

oaips Hlis Wlg oo a5 Wiyls pwyp S50 slaganals
w50 ganals ol b osad asle bolse oYU Cuoglio
Gaails (yolre plod (gly a5 050 co aze IV il Sz
il ows 2Bl samails o i bogy) Laws o

638 kes 1) 09d o0 (i &S (pl 4 4y bl
o)_é L4 yasie GJLA.A FSTRgY 6‘)‘.’ ooy dis-lu Lgl.(bbjlm
slogialesl 458 xie o glp a5 ogd e Slgiiny Wil
sy Jujle bl ae o o> (Gaios opl alie
Alas ol (85 )5 )3 b oS &0 Dglite slaganails
SLUSS s pln 0 sy L8, Sy slagganails oS
S 0 Slee 1 Sh) sbbgandls 4wl el
Gamaily aS sy oo i 4 wil e Sloye3 gl
A caslin gaudils Ol Bo Jol> axlllas ;o 0gd (s
5 3 pln S (oeelie 0 5dee Jol> bl o5 09y (590
Aol adls Cugb,

s slae cubs Gl Gl Gol s sanals
Jdo Koo Bib 5l 5 wil e dlas mhaw (59, 2 M
bl (Bl yo iy )3 egad 4) S (I slad ssxg
Gowaily cul b onds aisle glabglre o Sw 4 Sw
cel ad) oo (55, Lo,sS B (ul ol laggunails plo I i
sk, Comles g 055 L8, Jols bolke 95l e
Ao slis g 5l ol

S0k Olee a5 0l lad plagz of Giules] el
g Cawl lgamdils plo 5l i YU o> glaganals o
oS cwlls 1) (Sas olye Jlade o 565 mb as ganaily
asle glabglse e 8 slae culbrs |y o] Jds oy o
Ll YU o> ganails b ool

Al a5 @5 Spe Ly o
2bo 5l i ol glabslie 2255 513, g5, » ganals
el 50 (60, Slee slo 2l )b

LSS, 51 s mtew o nl g A atie s S5, L
WA Gt 00 0l ye (P15 Gl i )3 5 S
Ol 5 el oals ooly las (V) S (o oas (B xe Iy,
Gy slaeSe izmen S5l 5o lesds 08,9] o @
oiles] 3l am 5 U3 a4 bgje s 4 ol g YL
oals ool las (s, ;o 0 uSe 90 Aigel o (gl Al e
Uv«S-C OMQQL:ZJ (449.44 Ped Ls‘).l) Ca.wl) Coww U..SL aS Cewl

Mb@%wOMWﬁcu

Ldiged (595 5 4id,5 Wyguo uSe Judond —¥ IS

P LS 59y p 485 Ojge Sl 5l Jol mls

E;Lu 9 (V) J&w 4 dxgl l; ol 00 00)5" (\V) J5A>
plo Ol o YU as ganails wed oo alax>de (VY) oo
olis o9 Sl 1) (Fab plpe Jhie i laganals

...\.bé‘s.c

Laigei yguad (310 s 1Y Jou

Gauails g6
Dy M) ()

A SAN AN EVAREYAR W VAR VAR

b Slo JuuSy ot

G5 ez -0
ol Gl wrs o plis ol aslllas gl a5 jsbles
oy es layially G sl ol de ganaly w8 A
(ob, Colus g godls IS8 s (JLojle Caod z)15)
Q_j‘ o as d)i.@ LgLQL;A.Lngb O S Lg))wb.a )l;Z_é)
Y o ganails uismen ads oo lid Wledlds cw)p GaboS
S5O BB sl s ewbo 60 ,Slas Sliogas gl JS 5o
eiS s gamaily pl b oas asle slabbglie a5 ol

B RCECRc ENE S

[ww.SID.if


http://www.sid.ir

e gdlan gaigails 5l

A b IVRE lin oF oylocs PO ol e 3 bammo g o yos mockigpo 44 5 [ OF

Gz 50 ooliiwl 0590 G Guuaild (g p Cansl Folaw 3l o led A S

[11] AASHTO standard. "Standard Specification
for Transportation Materials and Methods of
Sampling and Testing", American
Association of State Highway  and
Transportation Officials, 1997.

[12] Parker, F., "A Field Study Of Stripping
Potential Of Asphalt Concrete Mixtures",
Project No. 2019- 6, Sponsered by The State
of Alabama Highway Department, August
1989.

[13] Othman, A. M.., "Impact of Polypropylene
Application Method on Long-Term Aging of
Polypropylene-Modified HMA", Journal of
Materials in Civil Engineering, 2010, 22,
1012.

[14] Abukhettala, M. E., "The Relationship
between Marshall Stability, Flow and Rutting
of The New Malaysian Hot-Mix Asphalt
Mixtures”,  Masters  Thesis,  Universiti
Teknologi Malaysia, Faculty of Civil
Engineering. 2006.

[15] Sangita., Tabrez. A. K., Shabina, R., Shrma,
D. K., "Effect of Waste Polymer Modifier on
the Properties of Bituminous Concrete
Mixes", Construction and Building Materials,
2011.

[16] Hinisliolu, S., Aar, E., "Use of Waste High
Density Polyethylene as Bitumen Modifier in
Asphalt Concrete Mix", Materials letters,
2004, 58 (3-4), 267-271.

TS eanay o (S llas (18 ) S esonl [17]

el l5 a0 cdly o cge aabibl ‘"Ljet‘.él

AYAD bias eyl G g ale oSzl s |

[18] Goh, S.W., You, Z., "A Simple Stepwise
Method to Determine and Evaluate the
Initiation of Tertiary Flow for Asphalt
Mixtures under Dynamic Creep Test",
Construction and Building Materials, 2009,
23 (11), 3398-3405.

[19] Williams, R, Ch., Brekah, T. M., "Evaluation
of Hot Mix Asphalt Moisture Sensitivity Using

o ald

[1] Nhat, T., "The Relationship of Bitumen
Content, Aggregate Surface Area and
Extraction Time Using Asphalt Ignition
Furnace", Masters Thesis, Universiti Teknologi
Malaysia, Faculty of Civil Engineering, 2008.

b ol amlis” o (gsin g (S gane [2]

@ laganals b olpl 4l ] sl sonails JLo b

adli 0,58 peiiin < Jgd alal) 5l snw] Cws

Sl AYAAN Lo ] jee
(ARl i S Mol gilus,” e d (glbll  [3]
AYAD Jlo cep3lgs Gl

-aeliy 5 o pae Glojle Ll slael) (5leg, sl [4]

6L®J¢5_L>bo gM5La.o F= ‘_g..\.uduld ).n‘ w)ﬂ'l ol ‘QS’?’Q"" [5]

W)l el IS Ay il yo e sl ‘"GZJLA..»—I

AYAD ul.u..u.n) ‘U‘)" Cxivo 9 ﬁ,l.c oKy

[6] Clark, W., Wright, J., "Effect of Idaho
Aggregate Gradation on Asphalt Paving
Mix", research project number 87, Idaho
Transportation Department. 1980.

ollesl "LC Uiy, 4 cdliw] p,8 bele &,b" 7]

[8] Sengoz, B., Agar, A., "Effect of Asphalt Film
Thickness on the Moisture Sensitivity
Characteristics of  Hot-Mix  Asphalt",
Building and environment, 2007. 42(10): p.
3621-3628.

[9] Canadian Standard. "Asphalt Film Thickness
Determination, in Asphalt Mixes", Strandart
Test Procedure Manual, Saskatchewan
Highways and Transportation, 2001.

) )_d LgL&vu«.’La)T (_gbﬁ)u ‘_gLo.:.a:‘)" “z ‘LS)LA)’ [10]
! Crio g ale olEils ol Lazil 55 e M edlan]
AYAD sl ol


http://www.sid.ir

o gl gosails il A by IVAF s oF o ylocs (PO ol et j bammo g o o sckitpo 44 5 | OY

[20]

the Nottingham Asphalt Test Equipment”,
Center for Transportation Research and
Education, lowa State University, Report No.
IHRB Project TR-555, 2010.

Putman, B. J., Amirkhanian, S. N., "Utilization
of Waste Fibers in Stone Matrix Asphalt
Mixtures”,  Resources, conservation and
recycling, 2004, 42 (3), 265-274.


http://www.sid.ir

