0\o WAV 5ol ¥ 6jlad (o los Al ¢ nilige bid s & 0

s yd a0 gl 5La yial )y 3 S gy 8l (L5
28935 Sal b sud Gl oy S S pidis Juad
& glitie sladadia alasl b

‘LS'“SJ:)‘ (S0 LAJJ-Q-‘L‘ ‘%Eéﬂa.c (S0 Qf:\‘)‘_i
G yhaine 5 Ol (Ol ae cudige BuSiuily ¢ g aagd o&als

AV V0 AV Y/ Eilys b

s S

b eboledl b = 5 Gos3dl slse b ol & U5 e S (g3l gy,

JBa dlg,y gl Col gl S ol e SIS L k) 228 Casli
e 4 3y 2 STy bl oy S ST 035 Bl Ll Sal g
S S5y 2 Sl LA S 55 Sl eslial ojspal Lo S adsl ol s s &
2o w3AS 55 L fagn STl ol By gte LS il plil edige
Sl 0Ll o sast 53 SAl gla puy s Slidss 5 Gl onyg dibbedys LS
Co e DL 4 a5 Ll o plnil sy laSLr s edtiS e nl 5l eslind
el S s S 55 sy LS al mded s 5 Sl L by, sl
SOT 51l Fes 28 1y sy, S wdige slas S Llyn Y= b o, oyl
et o Caslie 5 Ol pl g s e S ) S by ds s Jad Ol s
CoS Sk el o bl ) ol Sl el IS0 0 S-Sl St
Cosby doss Sl s 53 LSS5 e Y L e phee 5 Sl e slado s Ll
Jab raslie glomabl 2o cagbs S LA pleil OF Sl S ke sk Ao s s
Cagby il oS sl ol b il 2 s e (Sl &yl 5 (Sdms) S ks
o3l 5 eld w5 S ladised A Cuglie e bl el 4 s
b odd mhoe (sladigad 55 s Ol 5 St gladils o Gy 3 J8 555 0 Silwhns
S sl [ 5 5B S5 s el g 5SS baaadr L 855

Sladaion o3l (Sl ey Sbt oS zie Lab 2 Cueslie sls el )l (osby Ao S slaells

et G bl o S 55

nnazaninmahbubimotlagh@gmail.com  Jsus sdews 5°




WY 5l ¥ 5l ailss Ao (odige plidopns & 50 o\

PRV

2l 58 sy LS (S 55 Sleosar s ¢l S G S dex
Blg e Sal L S cos &8 sl o3l 0L (ol ooy p ol ST L s
© bzl cpl 85l Ol oS 558 skt LS e 5 Coslie il Esl
doss 5 St Sy Il s b S8 (ST lie (gl e Oley Ale el se
DTV D] el el s o sb

HSIs ) as ey STy s 53 o pd e BBl b e S 4 Sal s Sl
500 asd (sl sl el sl S sla STy el SESTs Y (Sodesli S
L8] 55 00 V955 sl sty Jols ode il (gla (2iSTy 5 Conl O poml S

S5 o 55 Sk 3525 sa Bies Loy Slitle 3 ol sl 3 oo slie
Slasl wils ciys GSLE 3 by Cuslie 30,50 5 sa Jele S - s e
34 5a Sal L sl el s oy Gl SIS Sl 53 oS Sk sl DS o
[0] &S slou) oo gmnms Sl i 0T o0 Canslio (gla 20l 5L 3 Ll 55 o ] o

ol S gl 5o (Ll S 555) (s paey glaediS mlis S5l ol Ol o35 4!
s g5 ol aeans 5 s3lanl gl se s el sl wdls ¢St
S b (SB s mds ole Olsea Loty S 55 5l eslial Ll bae3 s 55 oS
by 3 s ole e S e [ ol lais (Sb 0T 3 &S S e sl
5 Saslie (Il comge S L mdes obie (805 5 Ll 1y 258 Gla 5 fess
Ol Sb oy S e 25 JUE Jar el 55 0 48 pame (5 22 IS
Skt glaesle b 5 Lo 53 alal 5 oo Bl 51 SE bl cpl il s
LS FrSE S Jab 55 edd e Shaol Caslie gla bl sl s
S By O 4 Gadioss ol 53 a8 el (Sl &5 5 Stin)

S b Joab 5 5l 4 (S wiar S s b S slaesle LI 5 ool
sl Sl asle else ool analy oles 5 of Ciliie Lol 5 s 0 S 55-Sls

1. Flocculate



OV sline slaantior sl b oy S5 ST L ks Coll oy Sbt St boad (3 Canslin ol Zoshy b bl

Aoy3 53 s Aien Jie Skt Cugb, doys  ad Dl 5 e sl
sl L S 5SS i foad Cuaglie 3 1 Sl an S Sa 8 L cosb,
[V &S e
s gl Shae Sal (CL) Sl (gmast &uls b gy S 51 2y ol o
ssbiea Al eslinal (luphas gl Ssline Glaaeiz bl L LS55 65 Y 5 St
Geiod 53 (i ped (60 IS8 I 5 ST Leds S el eusls L, 3 g
SaSa el ol yp Oleser Sogot LS55 L s Sal b o ol
o bodd Co Sl S ate s 3 Canslie gl bl it 2 toles]
A3 58l syt Sl el eshe S s S3lgehn e33L 4,5 55 Sal il
Cusbs Loy o baised der b SSSE S ke L S Caslie g5 Sosb)
LS Sdedids 3 Shae b i S 513 by (bl cou OF 51 5 e Casb, 5 ang

.b}i&%)}\g&)\b)‘}&.@é&‘ﬁ:ﬁ.déﬂ)}éoﬁcldow

ol s

Glados b odd ol s Slaised ) peiies Jhp SRl pll L Olii
Casby 3 oS Al sl Cusby st 5 sl e a0k s Sal Cilie
Canslio ST ol Sal Gy S ag Casb,y deoys 51 5 0 10/0 350 a5 /Y
sl dsa «Sal Oy SISl 035380 1 S 55 0] Sl eal sy
Cooslie (asby 5k 03580 by il5sl g B L5 Coglan )3 s (658 85
S Sl pl Losyls sgm 5, e 5 ST L ods cus St gl b e 2alS
S5die SYam 5 Oselbliden Sl ity el o o sb 5l ol

S bl S S 35 S S5l sl el sl Ol Sl 6k
IS i Ceslie ain b el s 0] 5 [8] AT V] L3S eslinal s
53 Sy ediS phas el e 3 caeglie 5 U J%ijsjpamclﬂ.adu‘u}g

u,.,q-r.a@lgbﬁjjjjbduwﬁdbbdb-@ju;uﬁ;onSchaW



WY 5l ¥ 5l ailss Ao (odige plidopns & 50 0\A

Ll Caslie e 5 el o3 S SE s3de U S5 o e bl slas!
DL oS L3 S Ol 1y (V) ety (Y0 ) OLen 57 o) daaly ol 3 [N ] S o W5
Lol hoe slati god Sy gt o Shale3l Sl el sy oy Cueslie das e
Tt S8l Cuaslie b S 55 50 slaanin 5o St L Caslis 5l oS 5 S 55
o Sls b edd bl 5l Caslie 5 L S-S S rie b s el
YY) el
Fost = (A= ALc- Ate)T sit + (AL + Arc)Tsg + Fs M)
(S amho IS Comles ATt 5 lesl s IS 5 Saslie Fost 0T 3 oS
Cooslis Tooil b S 985 b, slasl Colow Arg b S5 Jsb slasl cxlus Agg
sl ok Ceslin Py St Ly 555 ool o 32 Caaslie Tsg sSbs 3
RS e SV S FHR 1 W PR W

Lty &y pon Cbo s 033k Sl oy p0) TGS, 0 0l 4 sk
DY il sl o8 o sAS= (6l 5 (Y)
Ci = (C,t o, tand)/(C+ o, tand ) ™)
DS 10 (St 55 — S S pie e St Gy 2S00 o Ci 0T 3 &S
St € Samn g - S nie fad Sol 4515 10 (i amio 3 Jb
el Sbt Yty Sl &l @ 5 S

5l St 55 5 S S S Soly a1y 5l Jhe ES,0 o
G St 55 5 SB e (Sl /0 51 508 RS0 o e
L] das o Ol ) S g5 Y s

s i1y s S 8 Y (G e B Siales elsil L (\TAY) BLsl 5 e

033k b 5 il bt sl 5 Ol e L L SH5 pa E L sl

1. Bearing resistance

2. Liu

3. Interaction coefficient
4. Bond coefficient

5. Reinforcement efficiency



OV ol slacaiin sl Ly S 55 SKaT b ol ol ooy St S 2 b 5y sl (sla oyl o s, il L3

LS55 S pade sdukils LS e gl oS L) an opl 4 bk sl (5 5lpeans
DV0] 5,15 5505 aivge air o311 L

oy Szt 5 b Ll Gl e (2 SRl 51 (1840) OSan 5 | Lize
(HDPE') 5l5 J&or b ks b 0lod) oy SIasl Cnslin (535 S e o
S i Jrad oy Cuaglie S Al WOl s S eslinal sl (S1ze ey SbE
I s 5 Sl KL LS Q0/A 3= g Casb, doys 3 e, S s HDPE
S 55 L ekd mhes st a3 [N b B IS £ 4 gl
DIVT 2500 A28 05 Cuoslie JalS & e Zusb s s (1l

SO S ate b b Cwslie sl bl Yool Jle s OLKes 5 el
Sl e S aiies i Slesl Sy 55 S s s 1 S i
S S TYY 5l 5y S ke feab Sl Ll &S ol O 51 S sl L5 S
DA ol St

Say St e J&s 5 cushy doss L s (VY 0L t'cw}y.‘
s el S el B lasl Sl esliial b Sz 55 modimy St 28,0
Caaslio 5 e Gl i (Casb, Aoy Sl Loas sl olis bl s Ll el
DTk o fals baised (o2

oo St 55 ke S eiiten o Siales] 3les (YY) ibiKes 5 ° 5
S e Jab geslie sla bl s asby U s sk LS5 L eds sl
Sl el ey St b, s Sl il a8 das e Oli il s sl pll
Sl St Juab SBlaol L5 s 258 Spie fad Sk 53 oS0ty
DAT b o 8L ol e Cusby slads s

1. Mitchel

2. High-density polyethylene
3. Bergado

4. Abu-Farsakh

5. Zhang



WAV Sl ¥ 55l onalys dlor (e ulidipns & 223 oY+

b fy g ol
S3ged el sk osliul Ol g adlave s S 1 bl bl sl
ASTM slas lilal olul o a8 O SOl 5 S Slascin ple 5 gaudls
el oS SIHIY Jgd 5 ) IS 53 (il s ds ad ab gy e

&:»—w\ [0 QL:)Y J)J}-)J ;Sb-c:l,...?)jkmm ol b)u:.w\ v\.i;jjj Qk:.pj.a;-

120
2 100
] =0
‘é\; 60
0
= 40
< 20
0
0.001 0.01 0.1 1 10
(mm) s a3l jlal
S gdadils Hls g0 Y S
S Olasein N Jyd>
BISS ab 5 0 5kl lasia
YA/X ASTM D-4318 (1) sy A=
W ASTM D-4318 () & past A
\\Vax ASTM D-4318 (1) (& oo &l
T/oA ASTM D-854 G,
WY ASTM D-698 KN/M®) iS1am oot o ymsn 355
Yo/x ASTM D-698 (1) toge Susb,y Ao )s
/e ASTM D-3080 #(KPa) Sar
TE/A ASTM D-3080 #) oty Sl &yl
CL ASTM D-2487 S s
A-6 ASTM D-3282

el s el sy s 2 ol KaSh Sl s Sl &yg15 5 Sk 45 ol S5 4 e3Y"
L S 95 Slasie Y J ol

sola CU oS Caglie 53 b sbssl oS o glie raaio slal &
(1) easite (kN/m) (mm*mm) LS55

\.\.:Jgjj) AR \o Ext 6y s>we 93

Y S5 N 1 Yox)e o3 33




OF ) ol slacaiin sl Ly S 55 SKaT b ol ol ooy St S e b 5y sl (sla oyl o s, il L3

S5 ) Slasiia o add 4 oST slaS 5 OS5 5l edd eslizal Sal
el sda] oS edlel Gulls ¥ J s o Ol sdias
Sal Slasein ¥ Jyd>

~te | CaO | SiO, | Fe,05 | AlLO; | MgO | SO; | P,Os | CO, | H,0

s dess | VYA +/0 /) Al o/t /t0 - Y/Y YY/E

oS5 ohabesl

L llae s5lbal oS1 5 a3l bl b caiios 5 slatale3l plnil 4 plsl 51 13
Sy S Sl jogwsn O3 5 dag Sosb, Loy ASTM D-698 5k
Aol sty Sl Calisee glads s L S b ylse

e 5 g2 o)
r*‘**" o uiiL‘jT 4l 54 °mc‘~v‘ S0 S5 G Ol oS ail i o
SOl S ke hab b Ceslie gl bl e sly Gl iy on b
IV ] el Sans 885
435 )13 el o ST G s 4l b sed 03 S Y ek ol 03
!
3oV Odets ok o5l Jes 5 ST a3 T Y e Lodd o ladipes @
33 a) e de Vo) 5 ixt glaaeie slal by S55 L el C?L..J st s ™
(b S 55 2,8 wbline sbaoldl 05 5 L 250
1) 555 de Glady S5 L eks mhee 5 Sal dops Vel (Y 0 Lo o glakiped ™
(b S 55 2,0 cblize slaoldl 05 5 L o5 52
Gl Sal 5 oy S 5L 35se e 1l 45 Sl &y so s W sad g o)
g sl (e 23S I8 Al S s el YE Slews 5 38 b A e
dogr by L (U5 8 0Y clanas 53) Sl L Sist ) S edd G gladpol
b ppta (Sal-Sb G5 a b blae) syluilal oS5 Ghbesl 51 edal Cosey

o pate B35 h Odewy U 5 abn) dites S an 0 Y Y Jols by il



WAV 5l ¥ Sl uasslss dom (pdige (olidins & 025 ovy

Bim (sl 5 edd molt B Sl eds ag Gladipes e AS (ST 3 Sl i
e i el G VSl ey kS 13 Sty S 3 S Ve o2 b
e Sl bl £rr 5 Yo e KPR e el s YMM/MIN e
ASTM-D sluleal olal 1 i (o Ghalosl 31 eds o (slad pod o o slie
A eslizal 3080
S ol 5 S 85— S St fab i sl Sl bl s ) st
3 s S o el ods slinad ASTM D-5321 551l | llae odies
oS5 omlesl Sl edal Cosay wingy Cugby Ao 3 edd ag) Ol Sal e, b
Ois & Odewy By aby)y B Slosd a0 50 (B 55 S5 L bl 5 Il
S e 50 52 (15 55) ediSphans Ol s A (S 20 5550 Sl iS5 punshe
w0 e 0SB a8 ol 55 B8 15w Sl 5 Sl b i
S ol 4 LA pad e A 1STe Sal-sb e St byl S5 chal b Sl
DB Sl anS 53 55, Y sl des Ol 53 Casby his ln 5 eld 2ot B
e 3 48,5 513 5 o8y s 3 Wk gad g Sie Ole3 O (5w S| oy B S
Slp boyS) ad ol b sy e 03 Y IS ullas 0l aend glae S SaS S 555
i il b (A (mb G g 3 LS55 (Saostoer 5 A Ol S sl
A3 Y mm/min AL e pll S i B gla ts lasl 5 badped 55 LIS,

‘ (Pr o o L5585 =l &K et ._4.-\.‘.."] ’ Sl Sl aa o ‘

Wujﬁﬂ-{'«"ﬁ‘“é—“d“dﬂd;ﬂﬁiﬁﬁ‘_}S.i
5 a4 5l g Casby 5l S Casby Aoy s badiged g sl

_}(VL}&J)M;)‘JBUT)J)))\ CJJw‘Lgc(“eblbc@)}‘ypjb))'j)\/)bLSJJTJQ.O



OFY ol slacaiir sl L S 55 Kol b ol ol ooy St S e b 5y sl (sla oyl o s, il L3

Mrt}u‘L&ﬁdid_})éu\.&}}d}j&.ﬁ6u)b}wﬁbr¢t~w¢&jﬂlﬁ)TW

RGSUU IS WAPUOsS, PN 3 Jj-b- 93 ok rl;u‘ r.:i'.‘...,..» U’:J‘f Lgl.ad';.llﬁ)‘

NSV JRITNE PR U PRE

oo Ol Loy Ol Sde _
: kPa) G s oS ebss 0L _ Saldos | wse
(mm/min) sk, Goo) ool des
\ fre s Yer doe ag 5, % Tt Y e A
e
PANS o
\ fre s Yer doe 5, % Tt Y e B
\ Bre g Yer e wg VS5 % Tt e C
§ -
oo ¢ .
\ IR FRIATR VS5 v AR ST D
GOl 05 ) S5
\ for g Yoe e e v AR ST E
d’gf‘d”u;‘
S e Lol o5 ) & S 55
\ for g Yoo o v AR ST F
\ fov g Yoo e Lo ARV v AT G
§
o
\ Err 5 Yo ) Y S5 v TsET e H
GOl 0 Y S5
\ IR FRIATR s \% YT AN S ]
d’gf‘d”w"
S o JEPINIUPRER gRU g
\ for g Yoe e \ AYTR AN ) J

23 et G303 55 b ¥ S




WY 5l ¥ 5l ailss Ao (odige plidopns & 50 oY¢

Jsdor 3 Sal Cilisen slado s b St (gl ol plonil 1kl (ST 5 (5l =l
el QL;.; 0
3,10kl o515 bl s 0 Jpux

(kN/m?) A Sl o s 055 (1) gy osby Ao S5
VIAY Vvorr o S
A \A Sal Y + oy St
VIVE \A/0 Sal /g + oy St
VY 14 Sal /4 ey St

Slado 3 L odd Cols St (505 et o SalesT bogs o (SeeS gs sla s g
ixi L;LGJ{';‘}:jLoJ_JCL..Ach.AI:P L{\ﬁ))@j))v ‘5))TJA“ QLA))J&AT\_.QL:N
Casby doss 53 O oo abline Glalladl 05y 5 LSe35 & e b Vox) e

el 0l 0303 QLENY B E gla 1S3 53 OF Sl 5 he Casby Ao s 5 4

700

600

N

—e—5

—-=0==542%L

w
Q
3

—p— G +4% |

Shear stress (kPa)

n
Q
]

S+6%L

Q
S

o

o] 100 200 300 400 500

Normal stress (kPa)

Ao y5 53 ghos b 5 Sal Ciliss glado ;s b ok Cots S KoseS by 4 S

g ok,

500

450

400
™ 350
=
— 300
®” —_——5
& 250
= -t m = 54291
5 200
= —O— 5+4%l
w 150

0 100 200 300 400 500
Normal stress (kPa)

Ao y5 53 s b 5 Sl Cliss glado ;s b odd Cots S KoseS b 0 S
“og 5 YL Cogb,




OF0  osline slannsin sla by S 55 SaT L ot o oy St S e s o sl o bl 2 sy B sl

900
800
700
600
500 —&— S+G

00 - =5 S42%L+G

i 5+4%L+G

Shear stress (kPa)

S+6%L+G

"] 100 200 300 400 500

Normal stress (kPa)

L 550 edd s 5 Sal iliie sladoys b odd ot S KenS S T ISS
o Susb) Ao 5o e e ExE

600
500
& 400
=3
] —8—54G
2 300
17 -—tlm=S4+2%L+G
g 200 o S+4% | +G
wv
S+6%L+G
100
0
0 100 200 300 400 500

Normal stress (kPa)

LS55k edd b 5 Sal e slado ;s b odd i S Ko g Vv ISS
o 5 YL Cugb) do s 5o e s £

700
600
- 500
o
x
@ 400 —8— S5+G
U
E 300 == == SH2%L+G
E —O— S+4%L+G
v 200
S+6%L4G
100
0
0 100 200 300 400 500

Normal stress (kPa)

Q;j}ba“é—.ajsﬁﬁiuwu6&M;>§e“%6$wuixﬁp
Cop Sasb) ho)s 3 (o2 o pblins 0L Gg e e ExE



WY 5l ¥ 5l ailss Ao (odige plidopns & 50 oY1

500
450
400
350
300

—8—5+G
250

==0==5+2%L+G
200

-7 === S5+4%L+G

Shear stress (kPa)

150 -
Ik S+6%L+G
100

50

0 100 200 300 400 500
Normal stress (kPa)

L F 55k edd s 5 Sal iltiis slado ;s b odd i S Kol G 4SS
“or 3l e Sasbs ho s g3 o o abline GO Oy e s £E

800
700
600

500
—e—54G
400

=== SH2%LHG
300 —0— 5+4%14G

Shear stress (kPa)

200 S+6%L+G

100

0
0 100 200 300 400 500
Normal stress (kPa)

LS 55 ek s 5 Sl e (glado s b ok Coti S SonS B N K
Cogp Sugb ) Ao 5 g s Vexh e

600
500
£ 400
=
2 —8— 514G
£ 300
7 - === SH2%L4G
5
% 200 —O— 5+4%L+G
SHE%LHG
100
0
0 100 200 300 400 500

Normal stress (kPa)

Z

%;ﬁjb‘“é—*g&&?%dh,\.ﬁ),gem -5 S /;..“ ¢ EPRY .
w5 VL Cugb, o )s 5 e e Vox Ve



OYV  cjline (sbanetir sla by S5 ST b ot ot ooy St S it b 2 conslin sl el by il o))

700
600
= 500 &
&
= -
v 400 — —— 5+G
@ -
B 300 - —=m = S+2%1+G
5 -
2 o —p— 5+ 4% L HG
s 200
SH6%L+G
100

0 100 200 300 400 500

Normal stress (kPa)

LS55 L odd s 5 Sal Clisee glado s b odd Cotf S KeS By AY IS
oy Sasb,y A s 53 o8 ablis GOl Oy e oo Ve

—8— S5+G
=== SH%LHG
= 5+4%+G

S+6%L+G

0 100 200 300 400 500
Normal stress (kPa)

X 53 edd s 5 Sl il (glado s b sk ot S (K S Y S
“or 5 YL Casb, Ao 53 (20 bl glalledl Ogy e e V0 x Y

Sal st
o S 3 (S Cwpglie ST oS 358 e A O Sl s 4 A s L
Rl g 3 oS ol e nl SOLy § e ol s edel sy Sl 18 L ol s
S cl 53 0LLs ol S S Sis deoys £ el b S et Sl Sal g5
OLer 5 56 [YV] 5 [0] ol ol o lal ang Kol doys w5 3 sla fass oo
SialesT plowil L Lol sls O o, Cuslie (g5, Skt Sal 033590 31 oy @
sl des Gladles 53 Sl a3 0 570 Lodd o5 (CL) ooy S (55 poiiime S 5

Conslin ials3l a4 pe 1Y B St w0 Sal 035531 45 sl s Sosline o b, slads s



WAV Sl ¥ 55l onalys dlor (e ulidipns & 223 o0YA

55 [0] 555 e ais sl 55 2alS W, oSl 5t 0555l L Ll 08 IS2) 555

ol st Sy Sl 18 055331 b Canglio J2l53l e ol

s s
- w=11% o
E .
311 i, :
- s - S— : S
% /{_-----------——--___§: 1
g, /"’K 3
z
5 2
Z 1
o 0
o 1 3 ' 6 6
We1s
6
a .
o T e T
e i > -
°
0 1 4 6 0 1 2 3 4 6
Lime ent ( Lime Content (%)

&’;-!"b) MJé-’dJ-’TJ““ ‘_suc)lﬁ})) &k] u\nﬁ))\r«\}ﬂ&:ﬂﬁ h:a.ﬁ_gu.d Q‘j‘.‘.t‘.ﬁ \i JS.:
<glae

35 g i by Zaaslie OF 3 &S 351 55y Sl Sl s doss Gl il

3 blsee 0as L3l Jsa cdos ol 51 e S Sl D338 e 53 4S5 sbe
ol e pd e s Caslie 2AlS 4 i 4L 3,1 o jen w0 s slie il 5l LS 45 o Sal
Sal & Spgoind 5 s ooy S b3 LSl [Ty 00K 53 Wb 1 sy
SO 5 258 o 425 deS 55 5 oS S0y 4 sb e S g Ol LA 51 e
QS 55den O b oy salon T 5 LOSow 003 > 51 Jolo psin T 5 ke
CSH) 6liaa oS Sl T 5 Shds oS STk 5 0 S 5 Sl s
L iiSTy cpl o5 o Canslin b33l 5 O ailopes o g0 oS s o 1S5 1, (CAH
3y ge Sldea oS Sl T 5 a1, da O N W L SO P RO Py P
Cr e 5 Bl S Sl SUS 5 S e STy ol e 5o il e welsl il
Sal Lok o St Sdaoli S Conglin 555 0 S-S blsus Caglio 53l
el S5 sl 28Ty 5l U Cdealy Coglie 5 JssS Jols gla STy sl LS
M s G 5 Slis S O gy doys de b S ST 0s380 L
ols Gl Sl g sdsn e 5 350 sl V55 5 O gelilans Sla iST5 ol
A s Caglie Sl spde b Caslie Gl 0T a8 4 (St 5 Sl



OY ol slacaiir sl L S 55 Kol b ol ol ooy St S 2o b 5y sl (sla oyl o s, il L3

B gl ) o LVs ol a cl S g S5 M)Jj‘ui:féu@&hioéj}é\
j..fl_:.n u.”a:.,w “ Y 9 UL,SU Jj.)a BE] laslas ULSU rL«J\ C,..LOM L}.:\J})ﬁ UL,S\} OA
S ol alagew b s Sal 5 O J o 012

(45 55) oot Jale 3T

o ol 4 e (GEES slag s 035 eald Joa bediS w555
Sl “ ol JLQ&\ 6)[.&_9 dl.shu,l.ﬁ aS Q)jﬁpu{..b J}J‘_;a CL.,A Sl 33}3 BE r_}l.ia
Oldl 53 228 Gla 25 sl e Lo 2l Jeddl hSe 053 0 Ol 5 S
@L’bLASCIM\oMWdﬁ%J@jdﬁj@}w&bﬁlwboJﬁv\ﬂw‘ )}Jw
dlie 53 Ay S 55— ey Sbasad @315 53 [YYT 5503 s en Oliis plu sl Cousa
LMJJQLL;?}lQLLAVSBL;LA&;S@Jl)ng&ﬁd\ij{@}u}uﬂ)du&j&jb
Coslie yiulssl Col &S US o sde |y S sladily oS > W S5 L C.L.J 15
émﬂ L.St}- &M Qﬂjuﬂ ﬂ“)ﬁ‘ U,..:_‘J.:L\.:‘ﬁLAM\D w‘.&: LLE; )J bv\.v::' ("::MJ uSKL.p\
s TS e 2 5l 5550 53 (YN "L el b Gllas ook Ol oot 355 0
IV ol Ty s ol 5 s 48 S 13 4 S 55 Lok

S AL GBS s ,\i;}:jpbmciddua}g i Seeslae il 5l
Sy peedis Ve 5 la IS5 s Crosh gsose ) [YE] ol

eMéLﬁSB«S:)&@@oM&MéL&d}Q@.bﬁjaéu)b}qjo.uuwl{
Slaiass ml b oS Lpd mhoe (gielcaidge sba oy S 585 Cilome gl L il 5 o

3 S5 b edd s 5 ST L ks ot s 351 L il (slalps
Cod laojle ¢ ol Ly 0 S Laseie sheas [YO] syl 5,8 (gles i8S sba

1. Indraratna
2. Ballast
3. Fouling



WAV 5l T il oas3lsn dlom mndige lidime &y 50 oY

RSE L G Glasl Sl Gledes i a5 das e 0L mlS S 'S 5 skl
s s Jole Olgee 855 Ll Llde Jard SBT L edd 2ol sl
Cwand 3 ol coad sl ads Sl @3l 3 5l sl e S esle lLL 5 S LS
Sal b odd S sdier 33 St (o)IIS50 pa 3 o 3450 gl s il
3l sdgear lps oMl 5o L 4l AE LS5 L mled 5 sl bl B
Gl sp3 e 0Ll St LS5 Ll mhee GU A5 dKa s S 0
i Ceaglie drr KPR B 15 s Jle sl o pd e pasie T 8 S Glasls s
LS #5Ledd mhew S+ 570 kP Sal 78 Lot s Sl Yoo KPR o) St
KPa 5l oo Sal 76 b s 4 das o 0L g 5050 cnl ol 170 KPRY 45
Iy Celis YY+ KPQ 550> LS55k ke 45 Jl 3 ol Wl oy Cuaglie 3 g0
Ceoslie Il 55 b S 5L mls boalie ) Sl b ol a6l o3l sl 9l

.J)(desuioﬂ‘ﬁj‘b#))y Sk

Lol mhos St IS 25 Caglie audtion Sy 05l 3 A3 0Ly SUS SOl
o.)\.lrc,‘.m.’us&la.p\@wju.dw\{ﬁj})béh@)b&bb&&@)&n),\;ﬁj}
Jpjﬁ 6LAQL¢J‘W)} AIAL 43...4)3 LSJ")L’ @)uﬂjemcl_.ﬂjdb- JMJ&)J
525 LS55 L edd mlas ok gad i Caslie o JOWE sd e Jol 4 S5
BE o.)s.lrc:.w.:uSKla.p\ Caﬂjuﬂ €347 g0 LSL“)\J‘)“:’J\ :\L.:bm«;-);l.:.lﬁs&um
b_aJ..,.ZCLMALgLam'}QJLglﬁ\'\}\OLguJﬁ);)MWJﬁjfjjj—Jl}JﬁwM
l{e.,\.icl.,,aLgLMj)A.} Sl A WY G S s 5 e e ExE Glaaaiz L S5
— Sl Calis glado s bosdd et S S pde fad 8 Caslis sls el )l

ol 5l P Casby o 5 ange Cusby dos 3 (Sl 4515 5 Shesr) & S 55

4. Monitoring



OF)  pline (slaanio sl b oy S5 ST L ks Col oy Sbt St hoad 3 Canslin ol oshy b bl

oM 4 I gladsd 3 e e edel s VA V0 sla IS5 sla s ges 51 S

ol sl

700
600
= 500
£
—
@ 400 —e—5.G
&
E 300 —=0==S542%L-G
=
= —— 5 +A%L-G
vy 200
SH6%L-G
100
(e}
o 100 200 300 400 500

Normal stress (kPa)

il slades ;s b odd Colf S S i fuab s AM@....:‘;&E.él cwylia Vo IS
dogy Zash) o3 5o e e £xE 4 S 55 - Sal

250 - —e—5SG

-0 = SH2%L-G
150 = =—0—5+4%L-G

Shear stress (kPa)

100 S+6%L-G

0 100 200 300 400 500
Normal stress (kPa)

J.l;'ﬁuduwjaHoﬁ%ﬁ'sudﬁb‘}-ﬁj)éoﬁc\,ﬁém‘@JUm.\-\JS&
Cogy 5 5 e Sasby ks 53 ek £xt 4y £ 85 - Sal

800
700
600
500

—— S5+G
400

—=0==SH2%LEG
300

Shear stress (kPa)

——— 5+4%L+G

200 S+6%L+G

100

o 100 200 300 400 500
Normal stress (kPa)

il glado s b o Contl S S e s e g (S ksl Canglis NV S5
gy Cusb) o ys 53 fudee VoxV e oy B g5 Sal



LA\ ASIVR o-S1 N sr&:j~jé Mo dige ol ey & 00

500
450
400
350
300
250
200
150
100

50

Shear stress (kPa)

—®— 541G
== == 5+2%L+G

—— S5+4%1+G

o] 100

200
Normal stress (kPa)

300 400 500

S+6%L+G

d.l::'u6LAM):\fa“%ﬁé&d}&ﬂﬁ;ée“@ﬁé@‘@}&n.\AJS.:.-

g ) ot Sasb) A 3 e he VXV e by S 85l
— Sl Cilisee glades )3 b odd ol S S mie fuad b Caglie sla il —N e

Ko Cusb,y o3 3 g e bxE a8 55

Ca (kPa) 3 (%) Sal s
AV 1
¥4q YAN v
v YO/A ¢
v14/0 Ya/ 1

~ Sl cilie glades )3 b edd ol S S gie Juad o5y Caeglie gla il Y s

oy 1 e Casby Mo s 53 e e ixE 8 55

Ca (kPa) 3 () Sal dos
oV B
W/t YT/ Y
YrAz e ¢
WY Yr/o 1

~ Sl ciliue glades )3 b edd ol S S gie Jead o5y Caeglie gla il A Jsi

Aoy S gb) o y3 53 e VXV B 435

Ca (kPa) 3 () Sl ds )
\e vex
AFAVAY 10/0 Y
Yiv/o LV 12
ARYJA I a




OFY ol slacaiir sl L S 355 SKaT b ol ol ooy St S e b 5y sl (sla oyl o s, il L3

~ Sl ciliue lades )3 b edd ol S S mie Juad o5 Cueslie bl b A Jsd
Lo 3 St Casb) Aoys 5o e e VexV e S5

Ca (kPa) 5() Sal s
0/4 Yo/t
Vi Yo Y
AR YA 2
VY Yv/iv hY

786 Sal dons (il by S5 Sal Lol cuti St S mie foad St
Sad gl 53 L5 p Caslie JSTu) Col sds Ja51S g cpl 5o dig Loy Ol ss s oS
3p50 3 3ls LEalS Wy OF 5 e 5 b e il 33l (g o sloml ST 78 Lol s
slaisly Jl s oS ol Ol ows Clews a5 Gl WL 50 S nie Lead Sl 45
gl Sl St 035 B Sl 03550 bl e bl gy 3 s Sal-Se
Lle o o L 0T 51 e s Sl 33l SIShassl
oS el b 555 abline glasl Gl S s S 0l (Y00) UL 5 s
LS55k edd mhas glad sod 0 S UV ¢ Ol ey 0l s glacls (glads gad s slis
Caslie g 45 L3S SIS (T18) 0L 5 omly 0 [T1] 555 00 sbline slasl L
5SS S3 o3l OF 3 oS pladised 6l S 55 oo,e lals Lo bl 6 0L
e ool 5 (Y00 8) (o oo [V ] ol St o 5S84 5 555 slaadr slad
Rl 53 S YT el 63 8 el 700 51 iy (CH) 3L5 (6 et Rals b ooy St 611,
shE Pl e Y 5) LSS5 edd mhs s Lo sl Olpe cnl sk
) LS 5L edd e 5 ST L odd Lo sladigod Sl e 5 0 5,15 TS

sl ol Cowsas TAA 57/Y0 350> ¥

o dd e 5 ol Sladigad b Caglae b SU

530 sy b Sl i @Sl 53 S0l 5l apl b S 5SS e Lab

1. Moraci



WY 5l ¥ 5l ailss Ao (odige plidopns & 50 ove

LU s 5 SIS L e Sl i S 5 cusb, Aoy Slass ol
LS ¢l 55 LS55 L laphes 033k 5 B0 Caslis 03 &S Sl S8
3,5 bl asd e bl (Sl Sl S 5 Cusb Aoy ons Slsay)
S e Juas Sl Gl 5 (St 45 358 00 33 4 I Jslas dlis
ol el Cwsis gl b ollae 4 Al o IS by dos (RIS 4 S B3-S
O SN a8 Esl S 03 S bl ) Kol oy bbses 3 ol s V0] e
i S5 D3 LS 4 Ol Sl sew e 5 S bl 5 ediSEls Ol

(\‘\ J.i.ﬁ) J}';d‘ o.,\,SCL.»

5 g Cusby deo s 5 el Cem) iabe)l PLt 51 g ok ek (sladigod N4 IS
(@ 3 F o Cugb) Ao 53 i S

S Sl s Sl s byl 5 Sl Wlsgs s S S Sepl 4 oar g L
22 580 S Sdets a5l (S 513 L sy cnl S ledd (Shte a3 0t S
355 A sk Bl St sk 53 45 S Ol e b 5 e gl I a o
A S s s bl o

DV Tl o S L Caeslie 5 50 sla ol dadd gad 5o sy oy (Al L
hnr 5 Ol 5 Susby doys il s Sl i s (alS e Bl e iAol
Ohar 5 Saols sl by sl pledl 4 Seng Sl s LS le i T L
S35 peien ip ialasl Igb 53 8 IS b33 (1) O 5 o 5 (Y0 )
DALYV 55,8 a0l 15 G Jebosd ol s (slaai gl

1. Fleming
2. Khoury



OY0  opline slaantior sl b oy S5 ST L ok Coll oy Sbt St hoad 3 Canslin ol Zoshy b sl

S S 2 3 i S AS e 0l (Y1) 0L 5 elend gla il b
Jas Caglie 53 St Sk el WS e (ol by dons 3k 4t
Coaglie oSty S pl 4 5 (Y010) ' [YA] 558 keSS 8-St S 2t
gy syl V0 Dol by 5o beaiped sl & SH5-S S e Juab Sy
]l e Cosb;y doys s sl 4 g o sal JS(,S'/.T\/ 390>
St shied LS55 L edd mhs s S e b s 4D o
Sy pde 3 g |l S5 s L ($3lgrbes 033L SRl (g 3lprhane 1 035
b 5 Caslie 5o 5 e GalS a3 s le i O HLad Rl Gel sl

Dy gl 4 Kooy ek sed 5o S il

(Ci 2L 55w 0354

(1) ey SaSas o ol (3logrhs 6330 b S 2a Jud o33l saasolis Gl L
Wl ok 03,51 VoSS 55 0l rhs (Sl gl dad (5 pr 5 0 S Gb (SLal3 5
b S glaosle (~1b 5o olal bl S Olsea G Sl Oliis S (ol
DETDOYT s S 5L b S35

Sl Gladised boanslie 5o odd Col ladised 45 25l 0 edalis Yoo JSG s
ol ST L ) Sbt s w8148 das oo 0L 4 cpl Als (6508 633k ol
Sl ey O3 3 S ol Ol Clew Jy asd e OF b Caeslie il 53
53 5 ekd FaS 0 S 85 slaaada o 55 baails Gy 5 5 Bl e Ol Sal asy58l
gl 53 558 pn Chns L S 55 5 S-S bl ol sl S0 Cales
et 0330 cp 5t ghls STV L odd Cul Glads sed c0dd oS (LAt s

s sz SSL (ilaphos 3330 S L3S 158 (1447) 51 5 5308
55 esgdome cpl &S I 53 agls S5 VY JIY ssdse 3 Sogline glads S5 L e
IYYT il iz VYO JIY o ol hass,

OalS S i fead o3l (S St S ps SalS L cugb Ao s il L

AR ) slatlesl bl o Gl s s al s

1. Ferreira



WY 5l ¥ 5l ailss Ao (odige plidopns & 50 oY1

ie
135 133
1.4 128 : e
1.2 1.26 1-25; 35 1.23, 161.15
1.2 11 1123 08, 0s 111 153 00
1
os
o.e
o.a
o
[=] 2 a L=3
Lime content 2)
op s
- t a*a
op
- 10-1

oﬁc\..ﬂdhdﬂz.mh“;‘ﬁci J‘;Abl.: AK Jﬁ
f\jgﬁ‘jb&%ﬁ)b oﬁé\ﬂébéue)bwwé‘fﬁw‘o.\.lwy
DTl 5L g casby EUY Cugb doys 5 Slas S JK 740 5 5 i L

15 55 oanty 00 b
LS55 ok s (sladgad (g3lupdhas 0350 45 553 0 odalin Yo IS5 s
gy Susby dosn 3 (el 5 add Co) SV den 3 e s ExE bl 4 plaaedo
Wl e VoV e glaain by S5 L e e (gladisad 31 i O 1 5 0
Sl by S5 5 Sbt ekl o S S 5 (B &S Ao e 0L padse ol
LS5854t 53 el 0l ol B (6 5658 (RS, 5 el ol 5SS Glaaaiar
Fombio Galesl 3, g0 S (g 3lahons (511 5 (IS sl 5 5SS Glaaais
)03 llas (Y+04) 0L 5 o) slatass mls b g adge cpl &
ol Sl SIS nis fead L3 Cueglie sla il ol ol Solsd I d sl
b S5 Sal ot oo Sbt 4y Cod ja o Ext laanin Loy S 35Sl
Sotm O 31 VG Cusby 5w Sugby doss 53 (Ca 5 8) e ke Vo) (ladais
380 JSa S Glaein LS55 L ekl mhas ) S das 0 0L &S
Sl 6 e
Sl 53 Skt —Sbt e w5 3505 (oS Gl s Sk SLOT
ol (2S5 5l e Sbt s St e Ve laaain Ly S 85 L edd s
L sei 55 cpl 5o Szie Juab Caslis 5 b o b5l clo i O jLis ams 3
Al R S wosby SRl L (S5 glsaador slul b S 555 L edd mhee)
et slal b S55 65 55 Lodkd mhoe oy Sb e 50 tles] 4
DV 0] ol s o350 Ve Jsdor 53 (Yoo V) On 5 g bl i s 0l plondl o slize



OYV  osline slaantior sl b oy S5 ST L ok Coll oy Sbt St hoad 3 Canslin ol oshy b bl

sty (S 5lgehons 033k 5 b B 55~ S - S mdhe Juab (b Cunglie glaflyl N J g
(\‘"V) Q‘;K«A} c.n)y‘ :\l.,.o}h eri

ok VO VO ok slal b s S 55 sk YO/EX YO/t aniz slal Ly S 55
C C. (kPa) 3(9) C C. (kPa) 3 (%)

o Sk
VY A4 Y\/e \/vo YV YN

Skt S e foad Sl L5155 St (ol asie Vv Jads 5s SOk
aasslows b Gllas 4 ik o (2alS 2 S 55 laaain slaul GBI L 4 S 55—
sbais glls v\i;y) L ool CL..» S gl L;)'Lﬁcl.ma o3l Sl agn ol
el Sk B S S

o ol o tabe3l (6 2 0s 1SS g

b e Gale] By o Ol Sl e olime | (S 2 g 5 (5 2 1 SO

(PACCH P G JAK@"V)’T s S d S s 4l 6U‘¢k§j‘ oSS s 2
e SuS1y 5 ol SIS S0 Jolge Conds D3 e 5 233 1 Olabl (5l
Jol s Jsd BB OOt a5 IS Oley sk 53 s slag Sl mls
w3k e )8 GOl e O (o8 (Ol a3y 51 eslanal
ROWAES e 0031 S sdome 1SS 51 eslinal b Sl L ls (6 udu sl SO

Dsm3l e 3 G OV Glae,d (/40 M) pme Jloiml S L &S Sype
Ol 8ol s b (o) DlecsG €508 S 6002 oS eill Sl Lol (g2l 4l
05T o obS Slos sl 5 0LacSy olilesTs olius o me) ailie Lasl 5 s
2By ool Gasle @SS S e LSS 1 el O il 5SS O
] JAK.;{U)'T S b oKy K

2 S 1SS e plnil slanlesT (6 p sl S5 s s shiee SialesT e

ol 0 aJ)jT\\ J)JQ-)JQT

S agdh e odalin & T Gladsdr 5 Jodr 5o el Gl S aslis |

1. Repeatability
2. Reproducibility




WY 5l ¥ 5l ailss Ao (odige plidopns & 50 oYA

5l Ogae o zalesl Sl g gl 5 el ol oKislosl 55 el 33 L L ilesl
w\;k;;ldaujosfuyﬂjéjjwmw%J}\fmloyf(_;ulb}
dﬁ..lij‘)sjwjﬁ)_,mqa“jﬁ‘S\Au:'g\.c)"@u\\d}-&?"

Casby Ao LS 55 Sladais sla
Ca (kPa) 5 (%) oS rhons Sal s
(mmxmm)
et Y4 g Ext £
Y Yv/A a5l YL Ext ¢
AAmYal £ L Yox)e 2
\YA YAA a5l YL Yox)e §
Z .
S S 4o

Lol St ) et 5 b b 5 s G Ssed s G 5]

5 e Susb) Lons oS 53 0 s s mhes O pen Sal il slados

Gl bl 0350 cwsay b jilesl plmil 3l Saa A plonl OF 5l 5 ke msb oo

il 033L (Sol &5l5 5 (Sdir) & 5 55 S S pia fad 55 Calie

Sl Ake Jhass ool il el 03 S ke fuad sl Zush U

e wisy Vool s Obos 5 Sl L sdd ol s Slaised S Cuslis -
Al Rl (Y5 RSTs) Sl -t el sla ST el

ol B s Sladigad @ S L S S5 L eds s Gladiged B Caslis -
ol 45 S o ssdoe |y St gladls &S > b S 85 L ks |y el il
Ceoslie (Rl pl a5 baals e B 3 odd ey SWawol Caslie 2ol 3l
PRI CL.»A S ae gazs

s Ll 1y S Caslie (p Sty (ST AL L et Co slakiped -
Sl T s opl 5w Sl dons das e DL & W3S Sl 2
2ol s geladl O s

Cslie 5l S S5 el s S S 0 Caslie (el S endilSe s -
Jad 53 edd ey Sl gl LS55 5L glaadar s S L S

;5"9)'9 LngLJ\ Qt‘.’)b 41.9L> WJ.? LS)")L CAA_}LZ.A_} onSCLMle;- LSJ:.\:»A




OV sl slaaaiin sl Ly S 55Kl b ol ot s St S ke s Ly sl slo el o g, 36 sl

Caslie 3 pb,0 Slasls Sl Caslie g oL ks 55 e Jeol-

cplize Loldl 05 5 b LS55 Lol o 055 55 53 b shbesl (JS o

JB mals el o lalldl Gl 45 das e 0L mls s plail 5 e

el 0dd e SIS 205 Sl a5

S Sk S e s Sl gl 5 Sy S 4 e Sk R

Dy kS Simedd

G2l 3laphas 033L (Sl S 8 55 SRS L by s 53 GRIEIL -

Al s
0t o) o les 8 slal 4 glaaaion by S 55 L ekd hos gladised oles -

LLSs) a0 cud b Ghesd ASuMl 5 il gig Cmm 5 B (i 5

S o el b e Jee Vex) e glaaaio
@L:.o

1. Consoli N. C., Lopes Jr., Heineck K. S., "Key parameters for the strength
control of lime stabilized soils”, Journal of materials in Civil
Engineering,Vol. 21. No. 5.(2009) 210-216.

2. Consoli N. C., Loped Jr., Prietto P. D. M., Festugato L., Cruz R. C.,
"Variables controlling stiffness and strength of lime-stabilized soils"
Journal of geotechnical and geoenvironmental engineering, VVol. 137. No.
6. (2010) 628-632.

3. Tang A. M., Vu M., Cui Y. J., "Effects of the maximum soil aggregates
size and cyclic wetting-drying on the stiffness of a lime-treated clayey
soil", Geotechnique, Vol. 61. No. 5 (2011) 421-429.

Sbt Sl o il &S sl (STl s ST ooty o o sdadn g (55l E

QYA ol s o S 5 o8 O jas pwilige a3l ¢ e

latisad siluaslel o gmi 3T o) ' 5 G5 s oz e3 st 2l 0y 60

Do o M ign s B 25 " D Canslie ot (S s B Lol

YUFY-YT 0 (1¥44)



WAV 5l T il oas3lsn dlom mndige lidime &y 50 o0&

6. Hatami K., Granados J., Esmaili D., Miller G., "Reinforcement pullout
capacity in mechanically stabilized earth walls with marginal-quality
soils", Transportation Research Record, Journal of the Transportation
Research Board, No. 2363 (2013) 66-74.

7. Bergado D. T., Alfaro M. C., Miura N., "Soil-geogrid reinforcement
interaction by pullout and direct shear tests”, Geotechnical Testing
Journal, Vol. 18. No. 2 (1995) 157-167.

8. Lee K., Manjunath V., "Soil-geotextile interface friction by direct shear
tests”, Canadian Geotechnical Journal, VVol. 37. No. 1 (2000) 238-252.

9. Coronel J., "Frictional interaction properties between geomaterials and
geosynthetics", Faculty of the Louisiana State University and Agricultural
and Mechanical College in partial fulfillment of the requirements for the
degree of Master of Science in Civil Engineering In The Department of
Civil and Environmental Engineering by Julian Coronel BE, Escuela
Superior Politecnica del Litoral (2006).

10. Abu-Farsakh M., Coronel J. Tao M., "Effect of soil moisture content and
dry density on cohesive soil-geosynthetic interactions using large direct
shear tests", Journal of Materials in Civil Engineering, Vol. 19. No. 7.
(2007) 540-549.

11. Farrag K. A., Griffin P., "Poll-out Testing Of Geogrids in Cohesive
Soils", Geosynthetic Soil Reinforcement Testing Procedures, ASTM
International (1993).

12 Liu C. N, Ho Y. H., Huang J. W, "Large scale direct shear tests of
soil/PET-yarn geogrid interfaces", Geotextiles and Geomembranes, Vol.
27. No.1 (2009) 19-30.

13. Cowell M., Sprague C., "Comparison of pull-out performance of geogrids
and geotextiles”, Proceedings of Geosynthetics. Vol. 2 (1993) 579-592.



08 ) sline slaantior sl by S5 ST L ks Coll ooy Sbt St b 5 Canslin ol Zushy b sl

14. Tatlisoz N., Edil T. B., Benson C. H., "Interaction between reinforcing
geosynthetics and soil-tire chip mixtures”, Journal of Geotechnical and
Geoenvironmental Engineering, VVol. 124. No. 11 (1998) 1109-1119.

- S Sl b Saif slateins sl 5 S 3 ol T e G e s N0

OV=18 (OFAY) ) 6l o) Wi Ol jos g 53 029 o iash oo i My ST

16. Mitchell J. K., Seed R. B., Seed H. B., "Kettleman Hills waste landfill
slope failure. I. Liner-system properties”, Journal of Geotechnical
Engineering, Vol. 116. No. 4 (1990) 647-668.

17. Farrag K., "Evaluation of the effect of moisture content on the interface
properties of geosynthetics™ (1995).

18. Bergado D., Ramana G., Sia H., "Evaluation of interface shear strength
of composite liner system and stability analysis for a landfill lining
system in Thailand", Geotextiles and Geomembranes, Vol. 24. No. 6.
(2006) 371-393.

19. Zhang J., Zou W., Zhuang Y., Wen J., Wang X., "Geogrid-soil interface
characteristics in large scale direct shear tests", EUROGEO (2012).

20. Moraci N., Cardile G., Gioffre D., Mandoglio M. C., Calvarano L. S.,
Carbone L., "Soil geosynthetic interaction: design parameters from
experimental and theoretical analysis”, Transportation Infrastructure
Geotechnology, Vol. 1. No. 2 (2014) 165-227.

21. Locat J., Berube M., Choguete M., "Laboratory investigations on the
lime stabilization of sensitive clays, shear strength development", 40th
Canadian Geotechnical Conference (1990).

22. Bergado D., Chia J. C., Abiera H. O., Alfaro MC., Balasubramaniam A.
S., "Interaction between cohesive-frictional soil and various grid
reinforcements”, Geotextiles and Geomembranes, Vol. 12. No. 4 (1993).
327-349.



WY 5l ¥ 5l ailss Ao (odige plidopns & 50 (JA

23. Indraratna B., Ngo N. T., Rujikiatkamjorn C., "Behavior of geogrid-
reinforced ballast under various levels of fouling”, Geotextiles and
geomembranes, Vol. 29. No. 3 (2011) 313-322.

24 Kamalzare M., Ziaie-Moayed R., "Influence of geosynthetic
reinforcement on the shear strength characteristics of two-layer sub-
grade" Acta Geotechnica Slovenica, Vol.1 (2011) 39-49.

25.Yang G., Liu H., Lv P., Zhang B., "Geogrid-reinforced lime-treated
cohesive soil retaining wall: Case study and implications”, Geotextiles
and Geomembranes, Vol. 35 (2012) 112-118.

26. Abdi M., Arjomand M., "Pullout tests conducted on clay reinforced with
geogrid encapsulated in thin layers of sand", Geotextiles and
Geomembranes, Vol. 29. No. 6 (2011) 588-595.

27. Fleming 1., Sharma J., Jogi M., "Shear strength of geomembrane—soil
interface under unsaturated conditions”, Geotextiles and Geomembranes,
Vol. 24. No. 5 (2006) 274-284.

28. Khoury C. N., Miller G. A., Hatami K., "Unsaturated soil-geotextile
interface behavior", Geotextiles and Geomembranes, Vol. 29. No. 1
(2011) 17-28.

29. Esmaili D., Hatami K., Miller G. A., "Influence of matric suction on
geotextile reinforcement-marginal soil interface strength”, Geotextiles
and Geomembranes, Vol. 42. No. 2 (2014) 139-153.

30. Ferreira F., Vieira C. S., Lopes M., "Direct shear behaviour of residual
soil-geosynthetic interfaces-influence of soil moisture content, soil
density and geosynthetic type", Geosynthetics International, Vol. 22. No.
3(2015) 257-272.



