N
E
L

Kb B slacdly 5 T sy By s
VPR in) s 5eals ago ol o Jgl o s imgy — ol dalilad g

D
—

VNINY adlie 8l o 3,6
VIONG e (o pdy F,b

gwgoﬁ%ﬁ'@hw‘”lﬁswusﬁoﬁ(PI)J&@”M'G;;Q
> 5o jlw Jl cbli> 4o colain! sl g

** N * o .
M Sy el L ey Lo,

ouS

Canyo g cblam pgi) .l ol jo  Su b BT 51 6 ko Hlisle saims JSias Lol wllas I (SO s
obasl i Gloy D98 (nl g WS (o0 ol |) St 0)Ly0 (o g dalllae D)9 05 995 @ 4 BT
oS Ll 5l el abasly g Olo JLio d )] s Capm a5 cenlin oS 5 S Sl (gl 4T g o
a5 b g 09 o 00liiwl (PI) (g pmes aials 31 S j0 o) Jlade Lo sl @ flessl cwaige (il o
Sgu g0 (bl el (6 yad diald puad ¢ ot T ol ﬁSB 30 kol sl asls ) (SGasl
@ 50 oo ol a5 il 38,5 5 lew b Sudd Sl e Conglite liwe o Wilg )] lade oS
Sl ddayly by Sl

Slalllas p (e Ghaghy plosl (g g 0o plnil (025 050 4 g (oS (gl S B 0yl (o)
Olommw Qo )3 00 g 7y a0 bog )T dw 0 Sl sladiges Ll (g s asald (pni g ol pl (6095 dllaie
loads Jolod g 1525 9 (o 2 (2ld @l 9 48,5 )18 (iS5 (6)LaS Canglis (sla sl o g Lol

L anglio Gl 51 ol (SlSe Cuoslin 5 (6 a4l ko s 4l 3575 ool it & 4255
St gl S oy il Conss gl oolainl 8 j50 S (6 yes ainld dx ;0 00,5 astine g dul ylosw

S Canglie (5 La3 Cangliie iylocms b 0sd Conit i (PI) S (6 e el tlrolgals

(Jgis 00 ) laal 1o olSasls (s o 0aSCiily o P )b slodl g ol (slol 5 s o 0l )| sl IS ggomiilo*
rezarahimnia@gmail.com

Oleal yim olBisls (s yo 0SLLIIS (s o (655D (S9N (e *x



S sy bl pole gl slos ol S8
Sl p Ban olond glo)lis, g as 5 KL (G508
Lol 0355 g5 ()

adllas b ighy 6l ozl Tl casdllae ol 5o
g oateie Lod)l (cw)p g GlallS S lae g sl
il 595 2 25 5 )bl slaom 2 9 ol T s
=5 Ope Se B yo ol pw el oald el
e 3o g oad plml ()2 gl 4 g 0 pite 93
7 (sllas aoy b Y (3 gl damsy Jelos 5 bt
Ll 00l 3 yao and )8 5 anll Giegy 4nd )

03¢yl (P) (6 nz dols aazlis 5l ool Lo
Slilas 5 5eais gl oolitul 50 oS plos a5
aadll (pl I all oo ) ook polie ol (Sape
ol abaly el 6l 43S (n i ceslie WIS oo
a9 e Aeld 4S e j9,0 A (pl 4 4z g
SBeAiiS a5 15 s ool Canglio olpae b ] alad,
IS ol as sl Jobs ) gslaie b Gl
G255l 0 0S8 ey Syge alllaz sl Slge
5 ieiS Canglin 2 (Pl) (6 ppes asals adaly o) as oS
el o 418 5 o b ok o (glaai (g

3 G ddan g iy 4 lal alie 0y, o
Gl amslr (Ghmgly Ghgy cswry E3Sse oy
3o dalol o il oals oLl g il (S s
B 50 Ll Jalo g (om0 2 cGRR93 T2 hg) ole
o Ll 5o g oad Bl pgla g Lejloges (ol
Jol> mls o B o bl flos g ay5es
slacony Sl 53 a4 oY Calows I olo ek
Sl 38 ek gl (nl o loasSeii b b e
23lion il 5 00lizl s 3 03 kol glocats
S0 3 500,55 iy ;o) 09250 i slaojlu g
Lol sl o)ligs 5 (e o

G ol 9 (5510 Sleo

S a5 ples Ghagh (nl 3 4z g 950 slraasll
wiald s s iz )0 Wilg oo Cewl el ol lsie )
Aol Sl G 5 00 St (PI) S (g e
yaSe Hsh 3 lge 5l plaS ja jslie (rem 4y aS 008
1l a5 (Byre
nia P L oS S 5 ras gl (L sl

doddo

Grdy el 5 o cutis o S >l
il 3,90 ooz o salime oo ol, Al e
@ eyl gl o a8 Gloww 5l esliiul 3,5 o I3
odds plol Gliass ulul ¢ Canloads ;313 Cepu
¢;Krishnaiah et al, 2008 Avrami et al, 2008)
(ool AYAD (lge 05,5 ATAD L sar>, ITE Y
S Sig wilgs o (VWA ¢ sl ol AYAY LIS VYA
O b 0gd Ll 2ol g g alS ) cots it
45— S Gl glgil 5 hoaiS Eudi L& (e ala,
as, 8 a0 Ll (PI) g pued aiels b SB- aaskin
plo o eolaul gl |y wladss mls olgh co —058 o0
oais (5 l0 paiges Ll S 5l imgh 0 a5 oS
Bl goass 55 ol

Ay oo alayly adlllas LG codl ] o ol gl
o | Jol> L2855 5 )lid Cuglie iee 9 6 e
by (Sialon bl a5 sles (o cglos b osd ot
)0 3529 sl o aladl) o (silaie 5 jlobine olaw

culie o S 0 (Pl) (g ez aisls o5l
Sxz L S gy Slles 5 Gl cex
WBbes Ol ) e (o) D3 352y o SIS 0k
550 g dule g i gladils Jol> cuis o asms o
polie 0355 § ol B4 (5 ki D3 b S L)
Ay o8l b aSiul asdls wged wales olx! g5
3 Jols cets Sl Canglin l5ee ¢(P1) (6 ymas
2l anlss bl 5 Jsene CJl>

(2Rialel s (225 Sl o 2 slis 2 obolinl
a>b (o ye slaols IS 5l glie S aised ez 59,
sloilesl (Qlehol w903 e 03) Olnl 255
o § 03 bl (P1) (6 s aiols poed 4y bgs so
O G 3l yaS (Gyeer aialy aiis ez o ) Lyl
Cewloads (guusaiwd VO 31 YL g VO L Ve o N B
wilouds Sl (lassSay (5o paigad slo Jore ol oS
celis il 6 pesS oogame 45 (S Ll 4y a5
g dlaels

ialojl slodigad oS5 (5 e el (ot 5l ey
L YS! gy glaie diwd du j0 5 OXOXD ol o
o 548 Qlosw L LIS 0o )0) + 900 )0 0 cplorns
S o5 )Lad Ceaglie 4 bogy o (slastalejl s 5T Jae
p3¥ csland T el il g5y 2 2l (Sise iz

=
{d

o Oler b oad et slaciis glad

5 oiiS Cuglie p PI) S (55 arals L3k

D
—



E; :”3
L)
!
93
2 D
- %
]
£

D
—t

b &slme 4o a5 Sal) Ss,ons ol 5l s jiplsel
glocins Gbyd g col Jesd (Moo 255 5 o
dhe Lagi oul piiie apiy )0 a5 A5 oles ]
ooliil 8l G )0 Glowms 45 85 " wlone] ;‘55
b 5 e )] K 5 sl 5l IS el Lsgs
st Pl pellas sl 4y yoie il 45) (6 pdycillas]
Sl g (3900 0ud Pl gllan (43,95 S 5 g S bl
S SE 5l )k Cuidge pas 4 e Jolone S
laocidye pae (nl bl gdoo loww b osd Cos
WS e ool 2 ) les slacusgaze I (s e S0
(Avrami et al, 2008: 99)
alie oz U S plez og 10 Gloww o Sae
s sl S b T oS5 50 lsise 5 ool VSl
el il 1) S Slisagll g Al AL
i Sl @ Loes loww L S o
Pl oy G 5 oy Sl S o)l
O 9 B jo seSowe o Jlasl LSS el o
4S5 WS o Sl (6 e Culyd j0 g ool Sase slaasly
sy Canglie ygoals ralSTl S awsndly cpols
o 5500 (A5 51OAL NYAD (o)) Wl33l o ]
shosliul 5 S (ilats 55 Slog (BB & Jls5 o0
logmrm S ) 5905 0)Lil 31,55 gl o — S
5 Sl byl Gl el S & o 0055
aldn) Olym 9 058 (o0 S (505 Cools hals
A0 YA (lWse 09,8) Wl G S 0 auke
e 1 1S 55 50008 s (e (e g laims ol 5l oolazl
Slej OO YA ¢ylg) ol gl 3 0dsdal Zglans
Ol & Ologs 28l 0l 5 S 10 95750 ansls e oS
35r wolgs 1 (gl (5 0AS Conll (i doye ¥
o (08 &l0us Cioen g (va\-\mns‘wlf\)
SouSG 4 S ol Gl ceb
Sty aplss Sep |, S S uL,,aypjoM
SHBe o Sy el cel Gl Slégs &5
Srdyiamts al8y 52k Cudib il alex
09,5) &b walsr S 6335k el izes
S alS i pman LYs a4l (R N YAD Wi
(I sl (I glo Lalbb 092y Jdday loces
b slals ;o )T 5l bl solizial v g laasd daiiis,
ol boloee S5, i 5 (B0aiiSd oD jpdeg g
B S OPICHR{ EPUINE SOV HICH SR ge |

P oad S g

Llo 1) Fslain slaoslusl glate sloSE )0 05 0
TLL) gy o> Go,85 Jool> 5l aS JJode ol ol o
Gl LT co ewas S T(PL) (5,03 0> g
(095w ¥V 5l JSzsS (Fig doyd) (o) Sl)S aops
Pl oo (VF DYAZ (6 005) 08 o o il3dl
Liss 0 PL g LL & by slaioley] 4 axg b
an slo e 50 Ll @l 5 eud plnl alKaules]
O Axg Sy don 508 lead 00,9l Jeads
Wil oo collas o3lbl b e ol alal,y (g
L g sibw,luly (@ousos lgs oo |y (g3lubly aalS Joleo
Mﬁ&w‘kw.w;ﬁ)owpw|
pslie cllas 3,15 L 5 o5 Blodl (VA TAV,, 1)
6‘f45w‘§&)5u‘)mul&nslw‘db)éowj
UA.L.S) 09“:@ r:L?u‘ 6‘0}..» ‘blz....;‘j WSLQA ‘Fsldq L)"Mj
sle,tSle o (SH5d L'él.x!l Q.‘l (AVOYAS ‘O‘ Ko
LS)L“Q%JS‘..L?) S )5 (S )‘ Lee‘ MPK’W‘
«Sal g &5 59,5 adlol Jio Some oMo (@llas
oA C)La‘ sl J5 ouds C)Lal sl S el
plouinl (e gans S9g580 dlge 5l oolatul coniS 5 ylgin
Sl olge da S5 5 Shas jo ol o Jlaas sla sy
ookl b coads do Pl egian locy ), ( samb
Sgi g0 o3liiwl mlo slacyy 0,5 Jls (Bl (5,65
(V- F SVEY ARAY (o)

slacus" lge cov Glallie andio jo 5 fesY
L Ja..:)a s ey o)Lg)o ”ol&.bl.mi 6‘)‘. odl Sl
St sl u)?B)":'\';Ss‘ oLl iz st plSoual
S50 4 1)eiS 3l ()l ;8 395 0o 3k ol 51 S
15 A iz iz ba gy ol abloaus azilds | >
ULQLS o)La.C a@...».b 6L‘°u-°5) ).‘.ba ‘S:LQOMM
OB oge &Y DV9ab 5 o> o (0 j il
o sl Jle o Wlosgs By 9,50 goleio sl 3
ly el oS glails )25 slaghy) 4 (oole slagts,
S co ¢l wilass glal S gleoly coss
O DY GY) wloas eols ez 5§ Sless L

G0 A5 G Sl ol 50 Glesw 00ilS
R Cals, mli 4 S 8 o )50 mlie 5l (5l
o.\.».S;M sS; J.».b).: QLW oy auLo.u.u 9 asls
Olow Al oo 43S Jlw b0 ;0 S gl oglhas



Slgp 58 e g (owled Cugb)) Moo S u—“b Q] B
Lol 08ls Cewsyl |y 095 Cugb, ol5]
2 Baised ly 505 9ol om mosesl G sk
LS (58 gl IS (a4 3 0 5
5 Olosm b LM (900 sladiges (9, » lail g
09y 4 4zl b qy p opl Gl (S ool (g
gSLa’ut’j) )'| SleMb| 6)9|éo.’? 6‘)-.’ W) QL..) u.wL».w
w‘ du._‘))f 0y L5:‘..\.\A Sledlas 9 LsmLi.w.)Lo)T —‘5>).7u

&bl diged g axols

5 0092 ool Py e Letj 3 i (6 lexe 5l oolai]
Sype Sl 5 SKe Cosbge o o Wlgy b sl S
olas &g dnal> [0 (6145 diged 55 1,3 ool

ool 18 55158 DLl 3 90 Dglite Joxa ¥ g 005

(59 219y 9 ki) T (F509 9 o3 I3l

0 yaend « S b (gl s sl oo 5 eolainl
S g (FAVVAYAY (b y0i) Sy, oo o5 e
PH (s Lng&uﬂ e g LS gl p
(VEY YAV (al>) (g)lid Canglitn (Teutonico, 1988: 30)
{(Teutonico, 1988: 43) Soiuge i (yuizred g i g
(Teutonico, 1988: 35) ol ,o (s,g8bge il o (5 Baileg
axsi O)ge SRR O odd wiSle sladige 9, 2
s <iS plgs oo 35 il g (2l 05ky0 28513
(P1) (6 yos aiels i 5l il oo a5 sloaasLs
5 Slo) > 5 G o sle Glejl Wed aslis
Gmlf] 6‘)’ ..\;lomo)f J..ab L)—‘ C"L“" 9 Sl 00 f:l;u‘

@llae s askal 5 ol Cgeae 450 9 Jolore U
Cowl 48,5 1,8 15 slal 0,50 (69,150 4o o 5l eolatl
08 S Slalllas 4 4z L (VFASIOY YAV y)lg)
Krishnaiah et al, Avrami et al, 2008 ;) a:3 5 sl
(S AYAD ¢ gou ) VP Y YAV (o )lg ¢« 2008
Olowa 51 oslaal (VWAY  oLISEOYA-  cosnl ol ) FAY
0 e sbeaws o a5 S8y dbowis S5 0
ool 550 1) (osllae s 0,5 )18 B rae 590 w0y V
e SBdigel 10 0o VO U lacs jlax STl

.(Avrami et al, 2008: 99) couloas glds 5.5

DR (W9

75 o «Ban 4 (ol o9l gk (nly
Olows A )8 5 (P (s aials (56 4] o aS (el
W) )12 655 ojlail 950 5 oamlive loris Cuaglie
byl sladigeiayas 191+ 50 slacanniay low ol
ot Soglie dbdigas Cpes eeiie el 1 oad 4Ll
&lp el Glows Jladie g LT (PI) (6o aials jloie
ool Sslite e sz S ol j5ha jolise o
S Sy Sol )5 )0 oS (O e ugs 2
axal> 5l gliges lgins o ool s 3 o )8 oolail
sl s @8ly (o 9590 Ol (5255 bl (Ll
ale LS 5l cuias dged TA dali 09,5 slp
O LMl 4y axgi b g (4505 Yyl 2 S13) oo
oS w285 JSs ilesl 05,5 99 Gl w0y Ve
VY o 0 SB) cuils 0gmg aigad FA 09,5 12 30
oS w6318 g, b s wali 095 50 (Wiged
3B 3538 (sl ol (5 Bl ol (5L Lals
09,5 &lp g o ,ld, cunl ol glgn o oS Sis g
dedos e il el g LS 5l Gy 5 oale]
S s el O ol (2iSTy alomil (gl Lo 4

Omanaiia b DMl (55leez Il 5 Gy 009222, ) Sype NG ad 5 )13 s sla 555 2 50 59, 00,k
LS 6)lo dges sladoe N Jguxr
eE A Gogmi | e bl g i pas ailin wiyay
w}lml&..—:jrlﬁjs ll:!-'i-uﬂ'. 1
dogn pualy dpean a8 T ol g T

=
&
L

o olos Lot ot slacats 5 Lt

5 oiiS Cuglie p PI) S (55 arals L3k

D
-6



x
N

|5
EL

$Kap b )b glacdly 5 BT e &y pas
WA s s 5l pso o jled (Jgl Jlo e stngiy = sale Alilad oo &

.
154

1 i 1 i L i L] 1
a0 w0 10 0o ™ s n " w1 i< 1 L i Yk 4r
e e @ L ® » WMo oa N J}- 4 =z sl
et
100
P SR, YN S ey |
10 L
L
T
. &0
E
e
_l' 50 50
L 4“0
™ »
. 20
w0 1w
o L
0 T3 oo [T [T [T [] 03 [T 1 ] s 7] » 0 00
i oy I o I
5 [ & I o e

Ll 5l plaS ,o (gl Yoo e B XD NS ALK ool
Lol ol V pgai 1o Jeol> jlogas a5 o plxl
oS5 diges | (g laie 5 5 5 sm ol ol
o g ond boldes Of (o5 b (oo olRialejl )
9 Lle SGHsalgm pnl Jolono 08 sz (5,5 AL
S50 Il olge Jlaie daS3 55, olew slaails sualive
s Pllade croad sl Ltiolejl w5 aseiis Ll o
g Sg 00l SLulS oo alwgs g, o> iole;T L
ol ad adlol) 54 Sas egd 4 g Fe Sl jles S
52 50 by o slass 5 ouls plosl (S bgloes 4 al> 0 52
5333 o oo o (Slbigas sy 5 etlosly alo 5o
B LRl 4z 2 VY- B Ve &olm) (BoysS o
08 S @l g ()9 0jbgd Sl YF Iy g 485
Soged cugb, sloas o g Do slass ulul s
Sl oS patie Gl s> liee 5 e Ol

ks Cogby 5 50 b digal (555 )5 Y gl

pF 99,8Y aeY lrol)) LS ol sous N peas

(05l 5 gors BT Cnyo iy Canpo raasiia) Loy
e s o plosil Eleladl 5 o il plas 5 Cmy
I enSslr Gln orizen 5 Col aindy ©j50 Ll
O30yl Cov diged ¥ Gbesl o o Jleis! Claloil
b elox 5o a2y (lgins Wl 5eSilos s 5 438,518
4295 b 35 by, sltelo)lys wcenlans ) S osliiul 50
331 sl iale)T b el e IS sl aSul 4
WIS 5t (o8 dgzge sl mlie Jodo 5 il
il (Silo 5 28,05 plowl g 90 50 latalojl waily

S e

(sblf.«i’.u”l.o)’i Oldllw) dgi sl o)

2 0szse Sl ) Jlas )00 Giashy gl
Sl L ganaily iolesl sl 48 g ool (5,0 pdiges

0 S ao,0 0 oS 5 4 baye sld dgel Y gl



o digei 5, Cooglie iolej] . O yyguas

JiiS Canglie iolojl ot Sanl o diges & gl

005 Sl @ye el p e SslS
ey (O dgro lie) (Kimge wi> iles] sl
ol 30 peiias wled Do o Sl sladiges aSyl
S e S5 101,851 ey g ey 3l g 00 dns
ax )b 9y 2 baiges ol (59, » (56 Az )b ol 3
@230 FO @z 8o V0 Sloj ojh wiz 0 g oad ools )3

Kgfem’
70 4
60 -
50

o O O

0%F 5%F 10%F 0%M

Lo 9o S Canglie Lialosl ¥ g

S ey 5 03,8 alid il Gy oS (g0 9 s
L) (5 0055 50 500 (39 sk ye diged e (Lo YIY
O Sl g <3518 (el S llpd les
(ASTM D 4318) 5,5 il oyl gl 5359 0,bgo
G e 4ald (el 4 bgrye slo a3l 51 ey
L Ceoglie Cuz) DuDHD xS sladiges oSS
(e Cuaglio lalojl ) (Gomly 5 (2T 050 5ae g
e RS S SNCILCRE-T IR
vy o psldos 5 G s (7 pagad) 03 sl
oM SiS g (F pgad) 55, VT Doy (ouled Zugh,
g ol Xl a0V 0 sles) oRinlo;l aore Lal i jo
&olad Caoglin Lialej] Cov (doyd o cmd Cugh,
@lp 0 pgad) 8518 Jluzms (S5 e S L
Sz 50 Feal Szl i (24T Cuslie Giole]
Jolo sloazs g (7 of polas) ool oolo |13 nis
@ b 5l el (ateie (5 olS el oS

40
3
2
1 ERERR I
0

5%M 10%M 0%E S5%E 10%E 0%Y 5%Y 10%Y

o iges plod (5,Lid Cenglia 3l Jol> s Y g

B

[
L

5 oiiS Cuglie p PI) S (55 arals L3k

&)

\

&,

e Oler b oads S lacas g lad

]
O



E; :”g
L)
!
93
2 D
- %
]
£

D
<

[

0%F 5%F 10%F 0%M 5%M

C S eed 4 g Wb o g0 p SIS L LD
4 Lgsye A A toee S 4y by po §5 0F (lao Lo
Ailso 0 S a4 bg e WY g WV - g lhasl S
5 GHlid Caaglin g0 a5 A oV polal a4 4z L
G)Lid Cuaglie oy Cowl 0050 gy Iy (oS
Vo dged 50 g Gleaol S L odd colls cus o
S Cenglie Ay i 5 Sl 00lidl Glasl ws o
Conl 0ad Jol> S e b oad St Cets ) 33
sl P) (g o dials e oy 5V (glls a5
3ol s 4 Lo Al gl wy,Fo Ll a5 jshailen
9 A (G285 5 5,Lid Cuglie) (Sl Caeglie
esloads @Bly Julod 5 4320 5 Com 9550 o] @l
Slodigas )o (Kinge (iS Com aSul @z b Js
o S S 055 (o0 )18 o 9550 logn — S
5 ool 5 35 9 (Jy ool 00 1) 35 o s

2 II
Oiii ii iii

10%M O0%E S%E 10%E 0%Y 5%Y 10%Y

o aiged plod p2lS Cuwglio 3l Jol> mls . A pgas

o> g ol Sgmo yliae Cel B g celot ¢ el
.(Teutonico, 1988: 43) a5 5 =l 5 (5 15 o3l jieudio
Lug b Gilel bl Ul oS sl a8
S olBaily Alas 5 olge oBisle;l o 5 EW,S
sl o plonil g

SrSolul Gulide pol> iagh )3 aSula azg b
(Sro> Aald) 0piie 90 (oS ABgR g 039 (so
458 3,50 (A5 5 (5,L8 Cunglite (liae 9 Hloww e
bl 5 (hog sla g, 5l @l oy p 3 o
Vit bl gasl 5l el 5 4555 sl g oo osliceal
Ll 039 ¥ 55 Jeol (gl axyo a8 oo eolau
@ bgiye iy 4 YoVl (gloojlads Ag V jglas o
S gl Ve g plon 20 (il (g sl diges

Oiulejl 0550 Gl S (5 ues aials ¥ Jgox

E M F ¥ wisbar L
Dy 2 e 1 il g diped fuen
1614 6fB7 12/8 4f23 A Juk

el 3,50 SS L (sla Shs ¥ o
giad s WA In Ay iyt
by mipeg oSl | W ey S | Lyl e oS
Wy gy demga s
5 i M ey dmpy | pie Sibeay g | g e ik g S b e
At e A | S Ml Ay aly T i 2 e




b bl 5l ol b 53 (oite 5 e b oy ¥ oo

QL"-.?"’MJQ" ol&__u.uM)éa

3 e B s e S5 i e s

+ . . + - - - - | eated canstia
y g

+ + + + oI - + + i msm
=B

o il s 5 Jool o3 sz & Jsor
6 (o) el () A
3 a LR Fa u:"_l'.p"
't T Ty deg 33

o el @b Jf ol JS Jsor 5 s

o asia Fo sl a‘:: “j_:ij Fo_Fe (Fo_Fey' _(FOF—:@Y
Sl ). A Y ¥ - 10
als 5 A ¥ q \\Y
o T \ A =y 4 FINY
S5 e YIVF %
Caxy Sl oais ools cdlBo iwghs 4 3 sy

pll slotalesl 5 (ighy 5l ol s & azgi L

Diolejl s 50 ol ol 0051 LB slacend ;5 45 suls
5o W 3y Ls.i‘.u}‘o u».\> 9 6'“‘"“5 s‘_g)l.m.‘) uAjLOA
LMl as )0 0 0 bediges plad (o (5,Lid Cglin cony
GV (6o alo L S o .l ouls Wadiges (g,Lid
BB ok 6)Lad Caglie losw wuoy3 Ve (39381 L VO
asls ((ly g0 SHop) cunl aidl ioliél slalasdle
Gl (5,8 Caaglie Sl VO U Ve o (50
aile Ve B0 o gz aab L oS o ol
S 4y o (399731 b 5 03,5 s byl e SI5
Cuglan e 5l g 0ais Jol> Jeglio iolidl e
FEOSRS La ‘_ngsSb)b Ll 00 auls % da.lj‘ uﬁl.‘a.c
OlFss 5 maald |y Cuoglie 2alS 550l yieS (600>

Sladiged (25 g (5,L8 Canglie (l5e ¥ ooz 5o
Olors Ot Slodigad a4y S los b oald s
Cedle) Gl odal hie g Cude Sl g0 40 g oy p
70 e 4y hte Cdle g Zade il (ne 4 oo
Py b Jglaz ,o (adboo 5 0)50 APl yo ke
AV e @l a4 argi by myp b Syl
4 bgye sae 3l doad aculxs ¥ B) VIVE yog
G Jgaz ,0 (0133) oy b sl 5 ¥ olsl as
s d () AYAY (Ldbesl) (Y 3) 1S sdoms aujsd
ol 00l 0l Uas do 0 O L g

# (ol3l ax o) df=(Y-))(¥-1) =Y
a=+/-0=0R/% —3 V/Vf<O/Ad

=
{d

o Oler b oad et slaciis glad

5 oiiS Cuglie p PI) S (55 arals L3k

D
>



\

o
3
&

ESTSERPA TN E POV U
VPR s 5 5l s o jlecd Jgl Jlo e siingio — sale alilad go

D
P

&,

mim

60 -

0%F 5%F 10%F 0%M 5%M 10%M O%E

Simge iS lade VO 1 YL (g pmes aals o
Sl s S GYsb Gloj ey90 58 Glerm 0938l L
LngLb:&CA.Q:?A.!YLob‘ odslive Sy90 sla> 450.)9,0.3
5 ol 0003 5 ol ialesl Jsb o Sl g alKws
GRIR1 3 (257 G Dlowms 29381 b S5 g o0
S dials b sladiged ;5 (Simge 1S (e
LVO L Ve o gpme aals jo uuylo V0 51 YL
o8 g 22y 0 53 b Jol> bslie 4 o (53553
oley 5o g Bl malidl O sgro e oy Ve o
Pl F oo,V 09wl as00 0 golue
30 5 Ve B0 e gmen dals Ll ansl mlidl
Soe 5o g 8yl 1y Ol sgre e il cll g0 ye
|y ogno Ghalidl Ve ogam (L8 talesl byl e
RV P EH SO AN VN S SO CON KRG PV N
el (e BB lade (g 2l Sl Jg 0oe
Semo Gl b rels jo Glers (09380 lylpd opl yo
Sl ol sloiing olgi oo 00l Con s 4y 4z L
(S g g )lad Cuglie) plSouiul jo gllae ax.s
oolaiwl 8,50 Sl (PI) (5 oz aials liue el g
Oliee )3 by Gl Bl ke cplaz ja 9 wll - 5l YL
Ve shoolatwl e e 0g dalg> Sie Caeglae
Gt bt il Codd Sl oS 5 50 plesw Qo0
el 00505 Juolo s ,0 B CuS S S

| 45 Min

M 4 Hour

S%E 10%E 0%Y 5%Y 10%Y
b aiges plos )3 (Simge (25 ialesljl Jol> @l A g

G aald b slo S 0 a5 3,5 ass aigs
=S aoye Ve gl 4 los 5l ool Ve 51 SYL
wgl.a.n L)“"‘J‘s‘ (J"“ | 035.0.3 0L7u| |) (5]";" 9 g.)jl.‘a.o
Sl 00y 095 (el vz 410 51 GYL (6 oz asald o
009 Lyidw Cold lii Vo 3l S (6 e aials o Jg
09958 b baaigas ples jo pouiS Cwglin Cou o

w2y Ve 9Bl bz g aeys B gl L ax jlade
asls o el 00ges Jolo |y Csllas bl legw
F Lo A do,0 0,0 ke (V0 1 YL (6 e
A.MSLM)‘«.\M ).3‘).3 ) L o yo ) )094.;.‘5| LAJ[’)J‘)J
BV oo ez ailo b sl S o .l ooy adsl
S0y o, Ve g O s g0 2 40 Ceaglie yiol331V0
3 S Gyeed o b sl S1E )0 098 o ol Ty
Dgh oo plp ¥V 4 Sopas,s) g0l g0 0 00
YL ez aials jo LilS Canglio iol38l Al o
Al s eS b g oogel Jolo ) (e mli V-
il (oo RIS 53 228 Cuaglin I3 e (6 e
g i Ol S Jols @l 4w b

Sla 3581 b 5 09955 oslbae b5 (eilin 5k
Al o8l O sgre e 4l b sl a8 aJl
Pl b (Jy 298 oo (Al (i aald SO plyim
ladigas (gl akds o 52 Ol o5 0 (5,58b8 (aloj]
Olos b oad Sl slaaigad plos o a5 ols ol s
Sl ool adsl o ay cond (555ab68 I
Ll o] Sl (GlaiST 095l g el 00y yiaS L



L oS 5 5l Jols Ceoglie oyl yae g, o0 YL oolatul 0,90 S (5 pod diols jlaie a> 10 g 005 Ji5e ol
dnlio 10 S oS 5 400l Lol o Fig o0V (liae aS Sl a8 LB L.0b oo ]38l 50 yloss
Cawlosgad Lol 1) (6 i guls oo b cos b

S50 s Gl lesw 00isS ol oolitul &g, i sl ol 4 alis jo axil @ asg L
RYVERURERT JUWNCRUVPSS FOVCRIS I NS FRPIPYE 1 ES B g JCVP SRV T { P PP

o s ""’L’“’)‘é”u‘}"’“‘\sw‘uT :‘gcﬁoju‘c A ¢ LS 6[@0}Lu)¢ . oa C"L“““-’: i )]é_,
u‘j—“-*-’ ULQ.:-AAJ RIS \e. )‘ oolawl ‘L)“‘Qﬁ)" U"‘Gla)‘) ol ﬁl:o‘ LngquA)Tng@u))Jd)bybwl 0 od),o.i::ﬁ
SilS Ceoglio (yl s cnS 5 o )0 (pl 50 g Wled oo el |y (LilS Cooglie Sguge S )0 00iiS ol
bl S S digad ;0 Ll 55 ()L Canglie jo el ool yiol58l adsl (sladiged 4y Cod Wl p ALY (4o,
el 00 .)L.\g.g) U"‘ —>90 S ).:Lw O o h Lu—‘ B YL: k5j—‘ d‘yc S99 W) ﬁL?u‘ sy L’ as 009 ;D.».A
s LS‘)" (5” Q‘}c JS‘..\? L; le.b&jl? )l \b}w ] ..\JL: aS ol Uj )\b >_Q...A G‘JL' 9 ul—Q—A—A.AJ )......5 " ‘5 R )...»L
g ol e b

Wgd lgie aily oo oSS sladon e (g Nl god gt (o g% (pl Lol 32 a5 Ko slaaiss
50 LM 5l s yolo Jidgh j0 aS bdigad 10 losw LS 5l o ) posd G il a9 > 50
3ylge (5045 (63> B ooy 05 s ladiges 0 S5, S sl 5l Jol> ;) dusliio g lows 2oy V-
‘..\.3‘009_3 L&:A.’}o.s ).sl.w A Cond ).».w.».: Gﬂ o‘}o 6|)|o as ‘S:L(bduw 5o (5]3 ‘MGA CSew )i:.\ia )‘ '.Q.J UM"“"’
L;".} QLM ‘_)09)9‘ L: as w‘ }i:é Y g;.\_uyo ud.> U‘}"“A w‘).S‘ M?u w‘ 0‘39‘. ).:.)BW s_i:) ).....:u
Ldigad (6,5 )13 5l s (Jg 05 o0 Slald Ldie dad i S 095 g adl iol38l Ol olme o ,8 0 oyl
3 rlr 3 Ceaglie Glogms (sol> Sladiges ;5 5 00l 05 Lo ladiged (Surilipnsl Cush, 5l elodl cdl> 5o
423,V S sl

Some Ll o 0lsan 5 wlosgai apogi |y sos: llas jf oslinl (eye (ilsd 5 Lo jsiie az ST eculed 5o
Oloss b ooy Conis glaciis jloslaiul A gazd )3 118 1aiae 3.5 59, ple 5loolain] &g, & jge 10 )0 o
a9 Y LatS Coglie wiojls (sla )G yo calol> zolis 4y ax g5 b S g ools ioli8l]) Singe i ax 31
55 6 ol pslome (i (gladiged (K85 50 (loces (p0938l 25 3l arog BB Wi e Cusho, Lol en
ol 00,5 05 L | dpdiges  Sauiibensl g ails

‘5§|.>)..\§ 5 M& y
2048 (SE sl el 55 g olgmubg Lo pade 550 BT Gliz sies )l aslul g0 0 b 51 sl ol (LG o
09 (10,08 dilorans idyyg )0 (TS g 5l gl onl pldl o

v N };@.
1- Plasticity Index

The Plasticity Index is the numerical difference between the Liquid Limit and the Plastic Limit of a soil.
Calculate the Plasticity Index using the formula:Plasticity Index = Liquid Limit - Plastic Limit
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2- Liquid Limited

3- Plastic Limit

4- Consolidation

5- Lunt

6 -Getty

7-CaCo,

8 -CaO, SiO,

9-Ca0, AlO,

10 -Soil — Cement
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Abstract 7

The present study examined the correlation between plasticity index (PI) and mechanical
properties of cement-stabilized adobes. In doing so, an empirical quantitative bi-variant approach,
based on field work studies, environmental surveys and laboratory-based methods, was used.
Samples were categorized in three groups of which four different types of clay from four distinct
arid areas in Iran were empirically analyzed. After measuring plasticity index in each group of
clays, each clay type was divided into three sub-groups into which zero, five and ten percents
of cement were mixed. Adobes which were made using these mixtures were subjected to
compressive and tensile strength tests. Final Results were analyzed and research hypothesis was
approved by a study in accuracy of five-percent cement and a significant relationship between the
plasticity index (PI) and the rate of strength obtained after adding cement was proved. According
to the results, the more plasticity index (PI) of soil, the more mechanical properties within the
stabilized samples would be.
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