[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

oyy WA L T 5lad condlen Ao dign oolid s bt

Syl yo Jalinusi 55 ouliiog) (K0 gSa il ey yo
SHlgy sladay ju Gl — gy b glas (5 4 e

ol Gy S Blaw
(sudige oalidiyney 89S Gal aaly (oMl ol T sl
s oma Lo )
Olrae sudigo 89,8 00 aaly (oMl ol sty
AV ONTY il AVAVF E3L,s il

LS

5 bS5 )8 b Sl AT s Rasn a5 ol s

22 0,8 Gl 5l el o 5 e baie s gL GUlS Ol
Lood St b ool eslimad gy S Ghass cpls ol ol ilas, claaY
b I s s LSS5 b il sdd byl (VO 500 (YO) glads s
(Gl 0 (IS sl w503 53 Y v 5 V5o WY ) gl oo Il Sl
ssba e pale 0x0 5 VXY blal b Skl O g LRSS S s SIb0s
sl lhas 5k, 5 edd byl Allas bdo s ¥ 5V O G55 gl doss b ol
33 4 CBR) LAl (5l s a1 0 g3l 51 G plonil sl ool 0
@IS el o 4 S o, ASTM DI883 5 Lkl olal  plidl 5 Six -
356 5l 2 CBR sae 5 ots Sl VY MM/MIN. 10850 ce o 5 ikl 3b oS
23 g5 Aops Ol gLl Sl ol 0l 53500 e fle 0 5 Y0 Olss &0 O sty
LSS 55 dngy Ol e 45 s s OLES Gl 51 ool sl S S o3Il b ge3
3 e Snd 53 WYY D313 o sma 0ld oy llae 055 s gl 5L 555
el 3 Ol (pl &8 ol e e (Sl WXV slal 4 LSS5 G55 7Y 0358 L

S o (58 o OT 31 5 48l o 05 Olos 5l (6 S ptir L sbas 3L pLEI S oS

3, Y (CBR) L ,alls (6 25k o cs b (ileas (05 5 oy bslons ¢ eSS 55 g AdS™ (slaely

rouzbeh_dabiri@iaut.ac.ir = J s sdeey 5°


https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

WA 5L ¥ 6Lt (oan sl Al puedige olid e &0 oY¢
PRV

e el 5 5, Mhes 55 ege b S5 ol o3le 51 s Ol e baely (s3las,

Oro b i dagy S el oS) e Y gl woly S3lesy S 2505 el 5 sl e
A3 sl 5 ek esbel Sl Gb e cpl el ol Pl L s s se b
s oy iy i BlE &S (less e 358 e 13 0T s oy il
S o Joos 15 0T (55 4 los 5 3loss e 3 0 035l slasl des 5
G385 35 5 mle SehS 55k e 5 sl SehB L lagsleg, cle cnl
Sl ol las oS 5o 53 301 ol Conal e g3 Shas Ll 5 s Ll
23 oy plas Ll )50 O 53 AL s 3 1y ol €y sbaaY csla
Jols o5 ol s pa sl sl e Sl tss 58 Sl 1y ely (8]l 535
Olpeay S s plas 5l eslizal o350l 4 STtz placd (SO sla )
St 5 5 oAl el 5ol by Y 6k 2UlS Ol s 5 S Sl 0l
LS55 s bhasS sl s 5l 5l s)lae 5 ke 534S ssd e esliial la 5 S
ey 3 (2 sl 58 e 5 el s 0 Ol Ll aslsl 55 s e 4B S 6 e

By Ol 4Bl plonl i Sla o) 2 1o e 5 (513 20 G

GRS D9 P

calis slado s 5o aule 5 b il S glailsy Ols a4 Y L ey Ol Bl

Sl VS8 ollas s ok 1) ey 5 b b dsle e e Sl pwlal 5 sba Xl
JQ.JAJ.‘JJ'.}.)M)JAM}J.&L«w‘GMUJ&GQ‘J}:{)M)JWJ{MMJJ
S a1y e Al e s Al el SaSK L e b sladls 5 el
Lails I cpl 53 bl oo il 5l &ls sy do s Olsae B dlas 0 A abais ) oS oK
Lgd oo (ormd aipdls 5 b palS Col g S o o 1) 5 ladls o b (glas
el o sl glasils oy B abais 55 aSopl b anily axdls &S 13 (6 5l s 4SO Oy


https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

oYe Siless g Y 53 i = ey byl 60k ilets Bl 55 eslinad S8 b e

S St o sl oS 255 e edalin € ahi @ Doy 5 Wiy, Jlie SRS
C bl )3 Sepl b auS o Wl 1) (55 M lspy SIS 5 Lo M S
St gduails 4 als sy g Hlhie a5 Coul S5 LB s o J S35 1 4 ged Ladils
53 ek gdudls wpt Sl Jie jsba 3 ls Sy allsn, Sls st 5 Lol
SApS JMs i 55 5 Ajls (658 Jls Cnd sl gy b glasS e L el
D53 A o iy D53 red S a5 1 (slaails Ll e il g
SLad 035 1 53§55 55 Dpsons Kl g o 5 in (5 h Jo o ols SV

S ES L gladils o J

Void Ratio

Fine Particles
~

Large Particles

0 ——»- %Fines (by Volume) — . 100
[\]UAJM)é&‘mﬁwfwjjmbbﬁﬁﬁd'w@‘ﬁJ\JS.Z
o b lalas 5 SlS 5 Ll 58 6L s b sba baails 3, oS Il
wlsgy Jllde 2ol L das o Jals ], awﬁ&%)xlm;,\}ydum
JOSBE Eadia RARES P U?r-“j‘};”) awle gladils 31 (galdas oy ol p3 GORR
S slad Olsew fo) 'S 6LMJ\>V.>,L>-O:5J§JE_})> L e 255 0 odss 1Y
3,5 e Specpde L S gldls RS Cons Ol 5
__etfc M)
S_l—fc

S o 0dl glails s s €5 (V) dayly s



https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

WA 5L ¥ 6Lt (oan sl Al puedige olid e &0 oyl

o
> Oljn 31 7S iy doys S Bl s (B S Sl s wilap; AU Y IS
V] ol sk Dle 51 5 s il A2 oS (A (0 ez
Sosbe Al S 5 W 1 cips gladls e J glas ) glaals (e
saab s O o Sy gl s Sl oI el [KnS L e gladils
sl andls 58 e Sle (6l 53 KK L S el 5 s 13 5y glaails Ol
Ll opl S e S Olas st Gl bl 5, gladils 5,0 sas sl Ol sea Les el
Olisar 5y el o o8 il Ll OOy ol s sls 0L O Y IS s
23 he ol il glagls == Lyl il gl ol a4 § b ps Jt slalas

125 S Do po s s s IS Sl 55 e B S
e

=— v)
fc

€

Sy g Sadls gy 45 S 53 350 e skl Wla gy gladls o b conder (V) iy o
L Llg e kS o s Sbt il 5o odiS , Olgisas SOT 5ol disl oy i 51 S o
Slr ok S5 3505m 4 a5 bl 5l San )l ) OF il S 4 (S Sl
Flan 5l eslizad Loy 6y 53 ey Sk 5 alal 5 bl s glaaY Slasl QG )
53 (Glankss b 5 sl o soa) eSS 55 &Y 5 l8 s 30 4 SRasgy nl s s 5 S
(BBl slss sla el )b Sl peis 5 OF 31y opd = oy bsloies S (6 ,0L LIS Oliee 35

~p—i)"%—.i& slals e 5 lals


https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

oyYv Siless g Y 53 i = ey byl 60k ilets Bl 55 eslinad S8 b e

«338 o a5 Ly

S sl ey s oslanal J;Le B L}m bl glacs Ol g ASJ”JJJ 33

Golom Gl i s s cnl 03 4 ST osls ool Cenl Jamecn s 5 (gslaml b
Sloer 2lard 5 Fhae oS5 bl (SO il lafigy 5 el 0l el
5 el sk ojs el el sdd el Ly syl slse s mllas et RS1s
ST VIl g ) s 5 oy S s dge Olgeas LS (6 5L oLl (gslea
@ Ol o e cpl 53 gl e eslanal S 553 Flae Shely sl slaay Zleas
3o lp by ey 5ol Sy Sl sy S5 5 bS5 slaa s
s b 5 Caslie iluas 53 BLuSS 855,08 2550 53 35 lal mlas 6 50
s o W lsaads bl Al 5 sode Gla s @ 1S e S3less
5oLsS (YY) s (Y0 0) O AL (Y A) L e 5 ol ((Yer )
o] 5,5 o )lal (YoV) (6w 5 sk (Y010) (5, m3 5 el (YY) JbS Cb
Fovo Jle s g ,e ko 5 VoA Jle 5o G 15, b [V ] [A] AT (V]
Aoy3 T 510 Lolen 0 5 0 50k 3 ae sl ARELST Sl s 2 53 o e
sdallie 59 Slido ) L@JT sl rl?u" S - ‘_}JL,.&}U 3 eslazal U Y
S0l bl Ol 53 Ll e T (6,803 Joee 5 LSS 555 slaa slias & Wis S
Silea sl 3 ass o3 T Jl s LSSl 5 bess sl LS G5 e
o Bl Bl 55 6 il s Oyl S elisel eSS 55 Sl el i o5 s
2 et el G0l aUlE Ol 53 658 b s el anly Il U alis s
oJ;;SCJ..» sy sl sl ﬁl} (S Ay ol fb'h}‘ 83 giledae
SISl o by slaaY b U5 Ol 53 Wl SEl Ges 5 S s
Loas aasl s s olalie s oLl il sdd pwy o8 Llay 51 AU Ji,wus
WSS S 5 s Olje | o 0 ST 0l £ 3 s liS mhes Y G 00 )3
VroGes o ediSmhes @Y R Coadge g oS AL s Gires 5 el alS

“;“‘"'\JJZ"})A"‘:‘C‘“"LS):"L;”L"


https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

VTR 5l T 65l sl Al ¢ putige plidime &y 50 oYA

0.08

—&—Bonded
0.07

Un Bonded =T
0.06 T

\
\

Rutting Depths {Cm)
(]
o
B
\
| i
I

2
o
ry

0.02 T T T T T 1
0 10

20 30 40
Geosynthetic Layer Depth Staying (em])

23 (@6 S 5 Ol 2ol 53 OF el 5 JbeSS 583 Yl Ges SU Y S
[A] a|) 43.\.2

Sty (St oo BaSS 55 BY 36 o) sk (Y1) 0L 5 ala
a3l Bl sy e Sl gheas 30 Slids s Olial [V] Lsls ol i
ol s G el 1y et o3l 5 K S eslizal Jslaze LlnSS 55 Y £
LL E) J:.alS Y ..«\J‘jddﬂ Jiwjj)" S oS cl esls OLES LSG'S‘"J GL’J Josls rl;u\
Sl e JSosba Iy oss ARGl Glaksel et i S0Le il
& JS2) 350 n il ($3ass oS

mte.

mr..
Fa.
— Yons

s 14 PGM 50-50 PGM X
LSS5 e

g
i

g

:

(Ut ) i s s
g

g

=
|

Vern 5700 dor YOr gla NS (gl p wse g8l p 03 et b Kl £ S
[V] el 5 R0


https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

oYa Siless g Y 53 i = ey byl 60k ilets Bl 55 eslinad S8 b e

CBR(%)
P
= o
CBR(%)
W o
s 5 2

ae ,u
] o /
20 e Crravel

) Gl 1%t
10 ::j:f ::“ "'ﬁ 10 Gravel=1%silt-] Geotextile
- sy Gravel+1 5%s1lt+2 Geotextile

0+ 0+
85 90 935 100 103 85 90 95 100 105
Relative Density(%) Relative Density(%)
60
30 ¢
_40
=
=30
=]
S0
e Gravel+30%esilt
10 Gravel+30%mlt+] Geotextile
0 s Gravel+ 30%0s1le+2 Geotexchle
t T T T

88 90 92 94 9 98 100 102
Relative Densitv(%)

bl sla S gL oUl5 Ol 69y p JolimSS 5 sla &Y sluns 5T :(0) IS
V1Y -

c‘\-ﬂﬂj.ﬂy

23 508L el Sonp Gdre Sl edd e s 5 b s GOl G o
LVO 500 Y0 lado,s b id 5 ooy GOSE sl 0l 4 o8 Ol 3T Ol
ASTM ; ASTM D421 5 lulkiul b Wk sas (glutils owe 5 ol b gloee s S
Flae SoSS 55 Sloopart 353 0 sdalin N JSE 3 & ol 551 5 5 s DA22
.u);m}_,:pdmcb‘;@o\ﬂ.wo,\ﬁw&m Jodr llas sl ooy
ol 1Y Jdr las 5 ol (5,503 ASTM D854 5l uilewd bl 5T b s
s 53 BlaSS 55 5,0 s b s jole G s Sepl 4 a5 Lo
b R 03 edd oslinal s (b (i S s 4Bl JlansSS 85 et 0

el sdalie LB Y Jsdr 3 0T b Slasiie o el Fibertex-F-32 )b ol


https://dorl.net/dor/20.1001.1.22286837.1399.14.3.1.3
https://system.khu.ac.ir/jeg/article-1-2711-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22286837.1399.14.3.1.3 ]

WAL 5l Vel ceassler Al ibign (ouliiens 4,03 oY

100 'f
90 l:‘
80 '
Cd
70 .-
a _ -
3 60 -
3 JiPig
% 50 - ',
2 ! ! ravel
g 40 ’ ’ g
- 4 === gravel+25%clay
0 / L LT LR, === gravel+50% clay
20 / ’,a-— = = = clay+25%gravel
10 // / clay
0 _’_:4"’
0.001 0.010 0.100 1.000 10.000 100.000

mm) o, 3
[ "Y WSy, ZAJJau BL) -b‘y\?'u c“..a.ﬂ 6.1.5.343‘5 &M A JSJ

oA ) e (ST 55 Dl puas N Jpikr

o 5 IRy Sebesl o § 5,lutul Sk g

(e g huaid 3b) GP ASTM D421 o
EW TR ASTM D4318-95a G ol

(4me sdueib 31) CL | ASTM D422 -

s g b e GBS 055 JKa Ol Y Jtx

GS SG s
Y/Vo )
YV o5 X0+
Yo o /0 R
A7A Vo yas 2
\7a\s ob

(Fibertex-F-32) ,ol> Gdou )5 edd sslitul flasS 65 26 Clasedn ¥ Jyue

Properties Values
Weight (g/m?) 175
Thickness (mm) 0.9
Static puncture (CBR-test) N 2000
Dynamic cone drop (mm) 28
Tensile strength(kN/m) 13
Elongation at peak stress (%) 45-50
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