Yine W40 DLl ¥ 55l cons dlar ¢ pkign lidippey 4523

43 Ol s dalda gy Gladiaigh cus ) ulicios gu
L Of oledangs 98 S Cllil dud gl ouls ()l gas

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

4.“\|J4:m Sal 3| ouldiiyl

fgae ol ¢ paruns ulic
Q‘)ﬂ‘ ;J.A‘ ‘u.‘.uLs.‘.ZnQ;\.n‘} "\9; “).A‘ A.L‘\g u.n)Ln.u‘ A‘)T szl
A ZAVARECRRY ATV S8 ,s b

s A~

Wl @315 Ol Oliems (ol Ol b ¢ 3 50Lml 3T Sl 53 Ol &l

S 2pdm el s 5 e S Glane (S Sl 10l al Slises
gl slge Slgey ol ot b 5 0ole (Sl (Kivanle 0 K8 Ko sladly Lils
5 S r el Lleds astla alta s Spsbme 53 6 1 o8 SIlinl BL5, 55 Il
ls 3 B (gl 5 O oS 553 e eslizal | sles slaOkul 3 Bues sl 4 lin
S aS plclinl 5 cd (Aoys 1) 5b3 b Olge SOL Slguy cpl oS 5 LT
ol (b Lo (SAR0L 2 Sy dxie Jl s J b 3 L 48 Sl 0
gl -8 Jlail (AT Ll 5 (S wlas Joloa b 358 L oyl
O b 5 Sligms B Senl 4 am 5 b3 8 o il 3 il o 55 5l wie) 5 0
poedle Ghasn cnl Lo o ol Sl et sdds e e ol s Sdlil] ciS s
3o ety al b ablie Gl el (ST S5 b ) Sews s
il (Slass Ul ol gy oy e Sla iy bl Gl el oS i)
Silosgs s ely Solis gla Jedly s 5 (g3luely gbaaslipwl 55 5 AASHTOASTM
Sal ol b 5 (Sasibe sy b dlie sy sk opl 53 cl 85 &0

Sal Ao ys 1/0-T L) cosline glacuns b (Ko csw@fb;gj(éﬁi,@ FHERWS

Tsml_54@yahoo.com J ot 0 ki 55


mailto:Tsml_54@yahoo.com
http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 Ye

Olsists puions b (225 Canslin (o ool sl bl 5 odd oalizul (6150
s ali)l (SAaobe sy Jlie 5 Sl plas 5 CodS Sl Gl ek
St 53 [sSde sl sssl 035 Blol b & il O S0k G b el
o orl S S e e adsl Sl w5 Bl e S0 gl el il
el 2338 slaz b 5 s ts s S G5 plss 5 CekS SLls 5 Sl
Lopn VeSS L S ol D ST s SAB0L e s s ol el
o O L (S0l sy b bl ale spgr 5 GRS L 5 ek ) sds 4 (Sl
Al laoslr o 55 5 Llg o Gaios opl mlE S8 (el Gl s

33,8 Wl5 llan o g3l Bl 5l 5 el

Caslin s ((SA20L e Ol s Blsy) (a5 pSouiul &l dn Sal o S clinl 1 adS slaosly

dodle

5ol @Bl Lot et Sogbee 5 s (B3 30bmlST Dbl s Ol s By,

e cpl 5368 o 8 il W5 GbalblS adsl sy Olgea Abtagy pl Slsms
ol 5 Il CuiS s ege S Sl pl S 5 sy e S8 (Lledd Sl
G il b Olse (Sl cnl ole Ko 5l e o i oS 5l S o il Lol IS
sy ol & 5 Jom Gl 5 adlie 53 ol p s (S glads1y 5l plaS s
03,5 32 55 5 Sligms ool Sedlsy Joun 5 Sdla g rmb Julse 00l e
Sliss 26 oS5 03 Dy 4 0F o3liss 035580 5 baanig )3 5750 JCoiys Sl
Aoy Sy sl e S il sl sl Olgew LS ol 53 ol eslizad
3 SAS s Lol 31l 2alS et ol Conslia Lsa 45 1l ko oS 5 Titas
3L e «Slgey a4 OF 03320 5 Sladad ol 058 3,5 plale ol Slge, ol

b S 33,5 (SAB0LE & p e bl 4 e 535 e g ko Ol O


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

vy Gl ST 3l ealinal b 0T (3losings 3¢5 Ul sl 63l Ol gy Ol B3, Slasii Lo 5 el

ol hns Alan 3 Jlail (sl byl 5 (S llas ol Sugby 3540 L O
RS PR L JOE NSVt Y
Vann s oo JoK3 1ol 3loss 5 o5l 3l age oo Alinl glaas, 5 LagY
span |y ouiSon Jle bl Losas Aal Glagilas; o 5 0a8 osla
Sy ee 5 SotS cplon Shlpdl e et oS (635058 gy 0nl s e ol
a2 o e 03,8 e Akl Sl 55 SbalF ) S s 5 Al
U s i 3 1] il e g3luel, s OIS, s 5 O1S i
a4 ((SAE0L o 5 S il by 3533 mbe o5 Sal b olojen eslizal
5 Plas (Saslis 05 o 5l el Ty B esle 53 al Olajen 03 S &S Ko,
Sl Glab gloes ol 28l 3 Olog il 4 s sllin L3 oren [Y] 52 00
D ol g At st e e SAS0L e Sl a4 g 0 &S by v e S
S sbr sl Ol e sy Olaes 3 eslizal b gy 3 CIlin] il oS dilodms
Sy Olye Cov (6,0 Srasn [Y] b e Siels cose 5 s o Hland bl 3 LS
il o e al Csd (gl S oL Sl eslinad b dlind (g3 Shas ls gat
S e il 5 ansls Wlae ol 5l eslinad b wllas  Sa20L e 1 EalS 5 o lia
JOCHPSVRSURTN £ IRCH I ICHRICH P Flae 4 ol S5 Allas 1 o3 035331
L alaginails L 5,8 (AUl slab e msby Comlom r sdudils ¢35
5 Sl lagslug;s 53 a5 2l slaaY colo gl Cusby pln s 2 s Slas
Loy Ol 558 51 S sl 5 055 sl Gl e b & 3 Ao Sl L
S 855 5 b e Sk sbml 53 Sk b 5 28 ) b [0] ey (55l
bylsus 53 b A 51 iy Sl 4 Wledewsy 4 4 AL s ulal s
et 3y (SAhls Al s sla S8 s sl el Wil e i
Cnslin 5 oSl 13 Ygans 4358 53 5 55 SaalsSin 5l ok atle slabo s

slaails 3l Sime Jlnl lab glos 4 el adls b [ a5 ol 53 (65 o


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 YA

Olseas st SCal o das o L2 (6 05 ool s [] e w2855 5 5 Glo
D] i s e ) (Al lab s b (SO e,y ol sl b LS 5
S e S Wlodowry s ol (Sal gla b 5 Shase 5 p 35l 5 Son ooy b i
S M Lol Sl e 1 lial glab gl Sl Ll o 58 L Sl plend
Y] s
Alae b b 5 (SaT b Olsea Slidon ST byls ol 36 51 G ol 53
sl s o 5 slacdlind plgs 5 kS Hl gl il slacd L (S
(SAB0L o 03, e 3l s st s @uﬁojﬁk;)jiﬁu 3l g0 Sl &S ol
Il a5 s (Sl ks 5l eslinal 035 0550 5 0Ll 3,218 gy o s 53 (G113
= LS G e s i e 3 ) sKin 5 5 o kg Sl Sal ol
Il 53 3 g g a8 DS 5 05 S ML L e es 3 sd e o 4 Sl 51 5L
il |y Bl glabo ghsve ad gl iw 5 aalS o 0ley 28 31 s Of Gud Csew
5SS il Sl s i IS Caslie 5 a5 plSuad (sla L [V] das
SaoosSia sla bl ol sans sl (Saeaoly e sy Jolie 55 Cliud ol
il 5 wlyds Sal Gl 5 wlhas Sal b coglize Sl 53 53 ¢ Jlisle Glad ses

) 0 ML&A ﬁb&; L: cll:.: 9 ol U‘:"'iL‘)Tﬁ ol 4.\.@.7

Olad oy, owlid g
03 Sl c;‘j Sl Ol gd o fosr S aeskS 80 53 sdd v p 835d0e
Olsl 5 Dl Ol jed il 5 31 Ol s Ol @y Glaze adlae (pl (65528 Dol
Wl (B Ol 3T
Loy b3 5des b 4t 5l eslinal b ) cadlate i gla S5y bl &),
A osls JUisl b opes 288 5 GIS lases 3 5 Ad Laseis Ol s €liss, nool


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

A AL Sldos ST Sl ealinad b of g3latings 5 p,8 CIlinT adsl bole Ol sisas Ol Bl gy Slaatig (oS 5 lids g

2B o bd ey o0l b g 835dome 53 55 e 5 Ol S B8 e ViV e b
GPS 51 eslinad U sdaze blE glacils 3l eslizel by ol s Slles b 5 A
adkie 55 35 e Shaig old 4 wldw; i elal () ISK8) s S 58w
B3domn 53 e SIS S el a5l a4 S 4 Gl S b
3y e s dalin Coand l 55 sk Al 31 6 H Lad 5 3510 3305, oS s
Sldsly Ll Clma 585 055 3 4l ) (ldas boals Bsa
e Sl 61 IS Bl i a1 Ol d Bt ool b i
S anle o s (M11) &Y Y 5 loss 503 @ Jbee diw Sal (OMc)
Sl gladsls 5 (M3SC) ool 5 Sivanls 0 K8 (M2MS) 1,688 L o)l
3 A s Smds Gl ol dge Sl Jels o ie Qal 5 Q2 Qtl
sl ole Ol g a8 Oly it Bltag; ) el atlgd Sl (pl ol s Ol Gla ol 5

() JS2) st el (S gladly nl S s e eslinad o S Il

. * ﬂ_ﬂlh‘AJ)_‘ﬂ_‘li:ur_u‘)_‘u)‘ﬁ_i\i
/B
ar / ’_"' 7 7 .:f.'
gi . ;s ﬁ_,)/“j‘?}i—')’ 7§=. . .t . . 5 n e 5
= s S mbbjjmwbw) FR IR sz
ol ey 8 51 b8l Ly 2
: (loeS 5 — (oo
/,7
A
£ = i Legend
o GEO_1
/ [ | <all ather val
Geo_ld
Egwm
[ | m2m
0 5501100 2200 3300 4400 [ Jwa
- Waters Jom
[EE7] Qal
o
+ [ | atz +



http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 YEVe

GRS g, g 3l se

il b gloes &5 glitens e oS 5 035 Iy 5 Sl sl S5 ez 1
Gb e A3 yaie Jhagh ool Gl el Clinl S5 5 Ddee 1l ol
A5 S dlas Sl g5 L s anls 5 o3 Hlae 5 AASHTO: T2 5 ke
AASHTO:T27 skl G s &> je 5 [VE] Ld (s gt ged ol sl
5 S e (7 5 YO glajlssad) [10] s plol DLy el sla il
Ss Ol Ol Sl SO 5 b oKislesl 53 Cnsé o bloda ol eslizul
5 a¥ (S las bl &g 5 bYW slacans 5 (Y 5) sladsdr) 4 L5
e 5 D e o Sl e A e (S plas 1 Jols s 4 g L

T4 g JLsle (o (HUal L sl slad s0d gy 53 Ol
54 Bl by e gl il b Gullas «Ilaw] Lot T 035 Lasie 5l da
A Sl s Olsea 6hhds Sal ks slado s b il bglses gladi go 15
A plnil AT slab e (555 p3Y o lesl 5 ws S Lol Jiosa las b

e sl aalsl s gyl zls s

—_— leataae

..... § 104" 1102 2102
smaboeie ASTM 270 200 | 4036302520 1614 108 7 5 43| 3@ 3u 11 20 |3 4 6 8

P
0.001 0.002 0.005 001 0.02 005 01 02 0s 1 2 S 10 20 50 100 200 mm
mm) L a1 3131

o (WV=1R) Glacidjn opd (g hudils N Hls ged


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

AgAA Sldos ST Sl ealinad b of g3latings 5 p,8 CIlinT adsl bole Ol sisas Ol Bl gy Slaatig (oS 5 lids g

—_— st
| i smabgai ASTM 270 200 | 4036302520 1614 1087 54 ;ﬂr A L | 2"2i,23" @ B

1

a0 10
80 20
0 30
60 40
50 50
40 60
30 0
20 80
10 0

0001 0002 0005 001 002 005 o1 02 [ T Z 50 00 200 mm
mm) L &t 831
o C-VY) €lag )y opd (g Audils Y Hls 4ol
—_— sty

| i soheen ASTM 270 2035[?40 100 Jos0f0 4036302520 1614 1087 54 S s s 114 2|3 & e

0 10
80 20
70 30
60 40
50 50
40 60
30 0
20 80
10 0

0001 0.002 To0s 001 002 005 70 i) 00 200 mm

mm) La <31 531051

Fo e (+-1) S e ghudils Y05 g

A5 (Ko pllan sk god i
SUst Sl 5 3 o8l et i 5 cllia Ll LT 51 Jol gyt
Ay Cd ke o3 (Laiiged ol 3 oS ol () SOk 35 Ol 3T Ol
SAB0L e By LGS 5 sl G e LS el e 5 el (9315 A s LS S

(Y' J_}Jo-) .l.JrLs ol ailee 6@@‘.&.«] B


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

Y40 JL:M.;LTYBJL;JTA;.A.\?‘;AWQMMWJ'@)L}

YevY

o lan S b gl b s N s

Sl @l B
Ly sl b b3l g 40
c!Lm A awle alsids byl
- 10 - (AASHTO: T176) Glals 25
- - B Suails ¢
ol Jlis s G5 S8l s s
_ _ 0ns D sl _
(AASHTO:T96) ol oy 25,0
- - Yy Ul Ao
Non Plastic Non Plastic - ®P1)Plastic Index
Plastic Limit
N h h PL) (AASHTO: T89, T90) S, i s 50>~
Liquid Limit
N h h (W
&1‘«5J)‘_5-<5“‘dl‘“"‘;<1~$-'\“’)’
- - ay g 93 53
(ASTM: D5821)¢ o ,as
- - 1\ BS812) 3,5 4s)s
- AREY - LHERTS) PR Sl g flia 53 G55 Sl s
- - ), 0A PISCRIN AASHTO: T104)
AO—\"JA.“}}:;Q}aJ'i@w.* J_,.b
L FRRHET a3l 35l
. ol s
sl S Jl= | ASTM | AASHTO
VeV - - D70 T228 @r/em3) sl 3 sl & ;5 Y0 43 o smsies 055
A0 \ A0 D5 T49 (4560 50 SV ev) sl 8 ol & 55 YO 55 35i G s
0 oY 0 D36 T53 (S sl i 35) o5 dais
Yo - Yoo D113 T51 €M) 513 le i3 Y0 53 (LSl sl 225 ldide
a4,y - 44 D2042 T44 Aoy = (e S 8150 il IS 5 e Dl
Y4 - vy D92 T48 oS b dor s = (WIS 5ls) el & s
Yvo - - D2170 T201 (S sl (L) 31 S (Bl d )3 \T0 3 SGlaS a5 580 5
/Y \ - D1754 T179 dos3m o S el 0 53 a3 VI s 8 S5 W
v - - D5 T49 (4360 5au SV e 0) Sl il alesl sl 38 i s
M - or D5 T49 (Ao ;3) adsl 358 B ys ay ialesl Sldas 35 Bor s Ao y3 Cd
Ao - veo D113 T51 (o tlw) 2is ol



http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

Yivy Slaen Kol Sl aalinal b O (53luags 5 p 8 i sl 6ale Ol Ol 2 Bl gy Lot (oS 5 b s

Ko bz ST s ¥ Jpar

& 500 3 ke )
Oly s Blay, Oume | el eslizad 31kl
Sl3 i god Joma ()
(Si0) 4o s A ASTM: C25.575
(Aly,03) 155 V0 ASTM: C25.575
(Fex03) 4w s o/ ASTM: C25.575
(Cao) wu s 4/Aq BS-1377
(Mgo) 15 Y/A0 BS-1377
(Nay0) 4 ;s AR ASTM: C25.575
(K20) a5 v/Av ASTM: C25.575
(S03) Ll yor s 53 AV ASTM: C25.575
(€C02) S S sl s 7a% ASTM: D1411
Ch b5, ds s oY BS-1377

Gl S e 1y ol Lol glacans ol (6 S 4 gai S o ol (i 3l g
Sutils 335dme > (S llae b duails dacms ool Jlasl b &S 05 s
Tote Sl S5 des 01 5l Jole Al bslsn 53,8 513 (AL U s 3) aasit
LISy Y (S o bjlove e 5 LY (glacas Al anils 1) b Slasiis 5o
DT e £ o 7 ot Jl3500) (S llas (sl 51 ol ol 4 4 5
]
RINCIINSY sla bl plonil 5 e &l Sal 51 ol p G 5l
soedkd ag Sl L5 S dlae b s il slados L Ll sla sed
5 by b palls 3L (S e Dt b g b G (nl 3 S (s
b A 5 s ST Sl eslinal plg b s )y Wit gl 5 O la
PHlae L3 78) (Kal L3 7N /0 Dlae s 78/0) Sslize Glacend b (Sow wllas
(Sal L Y (las L3 1Y) 5 ((Sal ks 1Y/0 (las s 7X70 ) o (Sal ks Y

J:Mis@m;u.nj &AJ;} r&z-.lwl Lsuji.»bli wbu g}"l"‘"}’ﬁ AL ‘_;al;“))lj Bl


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Bl ¥ 5 5led cons Al ¢ ndigs polid e 4523 Yive

E ol Sl sdd Gl (SAB0k e ekl Blie 53 LT ol 5 CokS it 8
sl okal aolsl s

Al b gl Ko mllas M| glacans £

OKM@LM Lyl ws s jﬂdm Slasis
1 Ol 5 0o bz 31 e Joo VY = V4 ot yn o8
Yy Ol b Odre pellae 5l e oo V=AY ila s
Ay Olo p5 Odne b 51z e v — 1 eSS ke
1 S s 5l s A

—_— st

_____ - 150 72 14 112 211
smoheen ASTM 270 200 140 100 {0s0f0 4036302520 1614 1087 543| 3munr su 11 2 |3 4 6 8

0007 0002 Toos 001 002 065 01 02 05 7 Z g 70 0 El 00 200 mm
mm) L &3t o5l

ST B b S pdlan b glsen (guainils 18 13 5o

oy
] ws w ASTM: D1559 5 lkcl sy b €503 10 slias (ipsh ool 5o
shas o LS e 13wt Sl il glado s e B Y o8 05 ey
Ol gods & sed a5k Jldie 5 ol 4 s Sal Aoy s gl Jlisle € 5es ¥
T Sal b aS ol odd g Jlai 3550 wdn ST L JUle €505 o5 5 plSmnu
2 el ) el sl BWPVINPR YT EYRVEIVA WVA VI-BVA SRVAVI IR E N WSO V) g

sl oel 0 J s


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

Yivo Sldos ST Sl ealinad b of g3latings 5 p,8 CIlinT adsl bole Ol sisas Ol Bl gy Slaatig (oS 5 lids g

JUisle Gladises W5 55 el eslizwl s Sal doys (V5 0) lajlsps s

0303 DL (3508 Jsme 3 Ladigad o) 5 plSoutl 5 A1 e 55 SaT L3 Ol e
Sal doys o sl p asad o 5 plSomtal a3 eal Gzt i Sls Ll 00
03 3552 o el 0 dd &l 5 S Jgdo elily poie LG 5 55l 5,5 45l
Ok sladgad 4 Comd Al (slabo e oo slin U plSoutul oS das oo OLES 0l 5o
Slad sas il Soaen Sl doys bl b s ol il il Sal L
Glab s o aS das e Ol NV Jlased Jup e el 038 o Rl Ll
b doss Ll Ky, el sl JralS Sl e 05 ek s 4 s i
i a5 s (FIOW) o5 2als Com e Jlijle glawises 4 bl s Sal

el o Sl (g IS
Sal calises sladns ;s b JUi b ok g o5 Pl oS Sabasl B 0dsux

ASTM: D1559 s titl b Gslas 1,00

Sk
St Kall. Sgod o )lod i mm)
(kg) (Kg) (st | (MM) 15

B, WYY ¥/4

/on B, AYYY /Y Y. ¥/4
B V14A A7al
B, AFYY ¥/

AR B ¥y Y/ AT\ o /Y
B VY At
B, VYA At

/Al Bs YYAA Y/A \YAL Y/
By \YAO Y/
Bio VEQe v/o

AR By Voo 1 1443 A
By, VEAS /4
Bis Va4 Y/

A B Y04A v/t VY /Y
Bis Vi /Y



http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 viva

—— s
1700 4.5 JB
3
1600 102 4 36
- - ’*"E‘ﬁﬁar,-‘%? 4
% 1500 mer| 3 37 N
}=
¥ £ 3
1400 xf 364 206
y
= 1315 2.5
1300 -
1200 010 2
0% 1% 2% 3% 0% 1% 2% 3%
PR ) FRPRIE 74 )
Il kg oy Sl s s 903 Il (51 gad plSoeial i 0l 305

Olser S35 apitms i 228 (2lesl AASHTO: T283s Ikl jis, b
wlmi'\dj,\z,aoi@usuvwg,u%du)udu‘u%;ww;uogﬁ
V]
Olgear Slhda Sal doys il 34 das e 0L N Jadr L3 sl sy
(Ot iis b 228 Caaglie il comge il Glab g jlla 55 Sl L
Sist glaw s 5 (S1) Ll (slad sad 55 (Ll Ws, cnl il 0dd JLa e (slads pod
Ly, dlisle slaw ses (TSR) 228 o slie s oonl 5 50 DalS 0 5031 55 50 (§2)
Skl b baged Sai0l e axmyn b osde s o 0L 1) o sl ol
SA20b e S te SOl gy sde S Sl otk a5 kS s i U e 51 T283
ol
Ol geay Jlisle lad sos A 55 55 ol eslinwd &l,dn Sal o3 (A 5V glals gad s
Gt pes Saa0l e s 5 (TSR) LS cuslio cnd 5 il g 3 Sl LS
(TSR) 5l sstal sy s (1 Skn sl 0 0303 LIS (63 g0 5 g L3 Ladd g JL2 Lo
sen b 5 5s i s)se s Sl doss ja gl bidsad SUS Ol e ar)s s

RS Y 43‘)\ )js.h J}J}- U'”L"J\J"


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

Yivy Sldos ST Sl ealinad b of g3latings 5 p,8 CIlinT adsl bole Ol sisas Ol Bl gy Slaatig (oS 5 lids g

AASHTO: T283 5 )luiliusl b Gollas udiams b oS Sabesl 2 Jse

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

. G )
_ Culns s B = LSl 4 oSNke
STl | led |kl e | s o ol e
I O D P g st | I I
Sl | wgad | il D = St 1 S
o mm) N (kpa) ﬁ 1 ;J.;
(mm) kpa)
;)
C: é"‘” \al ARAS V40 N4 £00 0
S
2|
C, g v\ Vo vae | oego £4A £10 80 80
S
2|
Cs g v Ve We | avva £ ¢
s St Vo
Ko
Ca . VA Ve Yoo | wve 1
2
C | T v\ Vo) Yev | oA OAY o4
S
Ce “S"""' V) vy ovea | oAV
2
[
c, | © v\ Vo A A 0t v
S
el
Cs & v\ Yo wr | wat 00+ ovq /0 /0
S
el
Co & v\ v \\ 04gy YA ¢
AV Sy VY
<
Cuo S VA Ve oo | ovate VeA
2
Cu VS' . v\ Vo var | ovwwa ) Vi
2
Cun | ~ - v\ Yo YAV | VAAO Voo
S
2|
Cis ¢ v Ve viv | asey 0A) v
S
2|
Cu CSL*" V) IERI L KO B o oV v v
1
el
Cs | © v\ Ve LA LT oW A
Al Sy A
Cw | =7 W WYl ovaa | ovany At
S
Cir o v\ Vo Y4qv VAAG Vou Vit
S
<
Cus . v Ve vaq | vara Vio
2
2|
AT Cuo g VA Ve Yeo | arvy o 0dr | AL | Yo v
S



http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 YiVA

; = o slis ~
] s | I e BT oS
STl | led | Ll B P S ' s T Al s ]
| o o T, b o5 Pl st St |y W S o e
Gl | s | b = kpa) |5 1| <
(mm) N) (kpa) Sas
mm) (kpa) i <
Ll
Co | & VA Ve iy | 1aet 1A Y
Sy
é...i,l
Cy : v VY YEA | oAt OAY V6
S
Ca S v\ Ve oo | ovate Ve
Sz
Cos S v\ Ve Yao | VAYY 11 vev
Sz
S
Cu v Vo) voo | vate VA
Sz
'CL.il
Cus i v\ VY YoV | Ave VY )
S
5|
Cus g v Yoy Y. A$Q7 Voo vio 3 3
S
CL..Z\
Caxr g v\ Yoy Yreo| Aty Ve \
AR S1 AN
Cx | v\ Vo) YVvo 4401 AAE
Sz
Co | = A | vse | | A A4
Sz
Cso S vy Vo) iay 400A AL4
Sz

J Olsea Il lad pas a5 3 ol eslinad s Sal doys Vls4ed s
G505 e 5 il glad g (TSR) LaiS canslio s 5 il 5 se 3 Sl
ok e TSR s o5 s o OLES Jlssed ol S350 e ool 0l o3ls OLES
Aoy Gl b s ol al SRl Sl s O sl ped 4 s Ui
A Slsses Jo5 e ol 03,5 1o (il Jlasle slaw ses TSR s 610 Sal
o ST L3 Lo )5 AT byl slag gad  SA30L 2 a3 45 das o 0L
ldes Sal Ao Gl b eomes ol al (nl Bl (Sal s 0st sladipes o
Ol SOl ale e 5 el 03,8 gy malS JUisle sladsad SAS0L e 4y
ol e T il ) o Wl 3 Jlal (S 5 43l (55,5 365 Sl



http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

Yiva Gl ST 3l ealinal b 0T (3losings 3¢5 Ul sl 63l Ol gy Ol B3, Slasii Lo 5 el

——T5R —— S Ol
0.9 S
0.88 ods 45 =
0.86 - e
o~ 084 ega— X 3 3
ﬂ 0.82 f s 2.5
08 F o1 3 2 2
: w 15
0.78 7 h 1 4
0.76 | ot 0. 0.5
0.74 ' 0
0% 1% 2% 3% 0% 1% 2% 3%
SAE0L e Sl i Ly Al ged TSR s &l s 5, Y s 5a5
Z -
S S dom

Al ko 28 e BB Sl S5 p Al Gl o b S S5

ol Slala a5 il o LS e IS 5 Saanils 5l Buae Ol 5 &l
S 53 5158 35 Ao s Ol s wbiss, Slsws oy onl S Al s
3l oplael 3t ol 5l el ag CIliwl oS dies (95L5 ke yls 3be
cre Jle glawisas o3 (ST S 5l elisd ol G mb elel
GRIP L s s spdie Sal k 0sb slakiped 4 ol ploual 13l
Sl Al Glabsse ool sl s glaced b Sal L as)s
ot Al glab ove (60l U5 Olse Sl 31 o sm oSl (2l 531 L 0
Sy Sl 5ty ee Jsb s plss ol a3 s

o bl sl glawses ag Slsle a Sal JLs aons sl Wy, b
e Jole e 5 Al GRS (AT bkl 0 K2 S L (Flow)

Byh e adts bl e sl Jeol>- uf:l:é\ s el


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 YEAr

Sl glab gl Sl s Sal L Olgea St Sal doys il 5l e
Ly onl el 0dd JLo 5o (glas gad (Sp) podiis b 225 Cunslie S5l 531 o o
3ee Sl s (el (Sp) it (slawigod 5 (S1) gLl (slasi yoi 3 2l
ol

Canslie o Jlijbe lawises g Sl 3 Sl Ls doys Jilpl Ly, L
s o OLES 1y o Sl Jiul3dl Ly, JLi b sbad s (TSR) Lois

OLES baaigad (SA20L 2 ax53 et 3 odel Cowds mli 5 Jlaged Jo5 e
SAI0L o3 D FoS b el o se (SaT LS doss (Rl S das e
5 il 55,5 3b5 Dl SRl SOLE Jole e 5 el o Ll (gl se
ol lae O Jlasl 4 o lasm 3 Jlal St

Ose O s 5l 6So e b s @28 5 hdos Gl €5 ol pll b
Shote e dsb e o3 s el s plss Lls 5 SoadS b il slab e
Sole o Ll den oS 58 g S o eslinad U] lab gl 4 o
s laae 5 S35 0 grad e el Il g 55 5l Sl esdle
slA S s Gl Skt Sl pemes sd e ae Hllas 5 sl
Sphi Gobem Sb3lal 5 il crge BN S Laeslr 5 LaOLLs sl

2 5 S sk

cl:.a

b slee o] 4l palis (Sl SESa 5 23 oKl alew S8 a5
(YAG) Laplil S|

S e S il 5 5 Sl s Olojs oslizad 30 iy o dlyy cp (559
OYAY) dgiin s p olSL2ls o 87 il 0 STUEOL o il 2

ils ccush s @ ffﬂ@/’d&éﬁi‘ Gl lalS 55 Oloe g a0 36 o ol


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

YEAN Gl ST 3l ealinal b 0T (3losings 3¢5 Ul sl 63l Ol gy Ol B3, Slasii Lo 5 el

(7)) S

oKils ¢ palsd (st olS o by 1 o3lizi] b il (63, Slar Colos pzs 3 4oy o o SIS 8

QYA LT iz asl g 515
oS il slabslie sby Coalim o sdyils g4 i o slle (b oy 0
OYAQ) dgin g3 3 o801

Ol x5 e oKl laisilinsy il 30 il slo S5 ki o A il e 5150 2
OYAL)

OYW) poler Sl Msas lslasl ccllinl e g Jlm ¥

— e 03 Sl el e 4BE pES Sdee SBLES| 5 ulid e Oljle A
OFYW N evene e 4 gloiaS 5

OYAQ) Sliws S o8l gl Ol o il (Gilsy col 5 o~ b s b B556 A

YY) pa3 a8 Lo V0) 225 ol popae 8 latilo (s a5 Sy e Olosle N s

Sl e YW w i Ol slsel, il (silusy aslnl yla 5 (g 5ael p Sislas )Y
QY4 Jsl

12. Little, Dallas N., Epps J.A., "Hydrated Lime-More Than Just A Filler",
National Lime Association, USA. (2001).

13. Buttlar W.G., Bozkurt D.A. Khateeb G.G., Waldorf A.S., "Understanding
Asphalts Mastic Behavior through Micromechanics”, Proc., Annual
Meeting, Transportation Research Board, Washington, D.C. (1999).

14. AASHTO: T2, "Standard Method of Testing For Sampling of
Aggregates”.

15. AASHTO: T27, "Standard Method of Test for Sieve Analysis of Fine
and Coarse Aggregates".

16. ASTM D1559-89, "Standard Test Method for Resistance to Plastic Flow


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html

[ DOR: 20.1001.1.22286837.1395.10.2.4.6 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3465 |

VW40 Dlisls ¥ &5l o> o guilign ol e 44525 YEAY

of Bituminous Mixtures Using Marshall Apparatus. 1994 Annual Book of
ASTM Standards”, Volume 04.03, American Society for Testing and
Materials, Philadelphia 19103-1187.ASTM (1994).

17. AASHTO: T283, "Standard Method of Test for Resistance of
Compacted for Hot Mix Asphalt (HMA) of Moisture Induced Damage".


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3465
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.4.6
https://jeg.khu.ac.ir/article-1-2291-en.html
http://www.tcpdf.org

