[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

AARY WY Olisls ¥ 5 lacd coitin Ao« elign polid s 25

$ 53 OF 2Ils 9 puliis S5 plge olSTius (S a0
Sd s algs il

Quode S NG R ‘G.Af.‘l-.aa u:“"
AYENA Sl WATA S3lys i)t

oS>

=
plso o 5 bl (mtige Glaesle Gl 5 (b s ke Bles o Sege
olas oS cpl 4 e s bl e glaoad S 5 le il bls s Lol
5ol S B ol 5 g Saslea ol s K cuglie 3 el ole
sor 3 i (S (Sl ase Ll s s 5 GVsb Sl s adsl g el Canss
5 sl sle skl s Sialosl o&aws a5 0T Sl (g3l el hyls O
sl oKas Cl (o5 Sl 0ld b e S RSP R VL Ot pls sn
AL il oY bl coe gl plps bl sl Kl S apE b
oaud Ol osde a5 ol g owlidme 05,8 Oliizes 25 L o siterp s
ooy cpl a3 5 Jgb s ale 5 b " alde Sop plss olSas” play lp
[V O8VY) Suilr 5 dSSS eds >1b skl plys ooy ol 67 5 1 5w
S s Gl S ST Bt 035 L wises 03 4y iale3] plosil (6l ol
(s bl L b K 500 IV i G plss Ll s oSas ()
A s 0T SG 5 (Ssd old S e Sy 5 a8 ol 35 55555
ozt glasals 5 plnil ez VO B lde S5 sl plss sl iabosT aslsl s
3 S 2 elie 5);..3 rl)} NEC das o 0L CVL. s S e oal
5l S K plas ol o slleal el oy 4y o (g Flie

Coew 6LM_<M~ d)‘.:\.?bﬁ' rb: A‘}A/L:;.A g)f C‘)) ‘CUJ d-L_JS dhejb

nikudelm@modares.ac.ir = J ste s 5°


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Sl ¥ 55t i or ¢ purtige olih 5 a5 AN

4o e

5 ool (s baam ((Saslen ol gs K Caslis e 5 bl S els3
IV] ol S (S e Ll 3 5 Yok Jley Se 53 sl 58l Cxnss
03,5 daS 5 bawd (ol 038 J xS bl 0o e Sis S & plss el
slaly 5 Lolasle (S slassle b s S T e lada o) slagsli~
2 LB 5 el K ol s Sy ahor S plss IV] 5505 pagn (28 3 S
Jelse a8 0T 5l agls Slslp cnnl cnlaKons & bgs o a5 SST 55 slaess o dos
Jiss L3, 015 b ulesl o bl ize 5 3L3 Sl Coanb 53 K S350
Ll ol iolosl copl 5yms L us S amie G5 osba | b Ll s K
St coslize 03 S 5 5 el b sl e 331 (Sl el el
oslizal 5 odd slgin WK Cavsat ol pon Glp 0dd O 5 slel 5 S
ohlesl 5 es,S (ileand 1y (Saslea an bl i s Lol 5 G a oS (8] 555 0
il b 50 S plss il ol Sge 5 n A e Sl e
el oy e (S elm & oSl S S 5 5y Sl

Spdy o B0 0Tl 5 als Sy s3daie Jalse 4 o Kow S plas pastla s
L e Jolge sl os 8 als sl JS 05,8 53 53 Ol e a0l oo s s 1 lelse ol
S ol 4 Olg e ez OF 51 &S il Jlesl sy K cale 5 s S L
o503, 58 oLl s SO 5 Snd sla S o bd G S 5 il sl
Doloms bt oS5 5 s il (930050 oS ool (sl osomd 5 Tl L oo Jul e
gl S5 Amps us S edd Ghlesl lakiped (s S Olge 5 S el Jiles]
S e b o 8 ol 3 el o la Srs 5 ShlesT slaas o slins dad sl

ez sl 5 edd Glesl olaws pai (b3 SIS e Shs ol oo
f‘ﬁ aws e b opl (gl ol 0l Py (PSSO r\): sl e Ji..il,aﬂ

555 ol ale s ep s kil s Sl sl Bl Bs &S sl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

Yyayv o e plss il sl T (A8 5 e S plss olfas (b pue

ey LLisl Glp oS e ome wlie Sop el oSaws 0y S0 Jlsme Six
s 5 wbia G 6“;}:5 oo ol e e apd e eslial e s
s gt 5o Sl atli s, SIS0 el Olpea (bl gl 2
ol
SRR P 93
Eoxtoxt) oo slal 4 Gl S anlad VWV ol G o5l plil sl
oY slaosie 5 Ladi gl Lol 515 i ag Ol Slbl 6 p K a8 51 (o ol
Sl 4wl 53 A 4 odd oty slahbs] elsil sl NX ks L
S sl Shs 5 ol e i (I il (S sl (S (lii S
Sialesleopl pogdle ad axstls , ol P T S 3 G eSS (6L Cuslie Jal
Yo sl s PH= VY L Ole o8 O 53 a2 V0 b ulde Sp s s bl ol
Aglie b lapnlasT 5 adel Cosay (slaesls 4y a5 b aelsl s o plonil 5l S 5l 5
e 5 ooldie S el olaus SIS st elidie S5l 5 skl plss ol

ol Ko 5o o p

b S line 5 ala G5 LS5 a5sm 5 Sl S 6 b S sla o

e S 9 sl uf:j\}:s Jelse ol s TSSO r\jb bl s &S a0 s
(S s bt (So5les Jelse s S plss fo] e lede pee ol
S5 aker 1 S G Glajull 4 b sl oas Sas s 5 b
abie plos (ogline s JSCES gl SIS mdls s e 3y Sy i3 SIS
S 5 dadl gas 3 ;Sjljéai.alﬁ.?\.fd?bddl): s o OLLS 552 5l Jelse opl ol s
SN o 55 0 s 4 odd ) Ol @Sy Koo 5 53 WOl s SIS

Sl s


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VWAY Sl ¥ 55t (o Aor ¢ purdige oli e 2 55 Y\aA

LQAG‘,».; wu‘;\s 57‘.’5)3‘3 (L) cwb.&&:ﬁj ru \ Jj-\’"

B S 5 ) i e el
Jemds Koo = o =5dome 5 5l5 L Sleasland gy - glaassl was &l (V) o5
Sl FISS m I S e s Ll - SliasT ais Sl (V) G5
S 4 a5 b 3 S =3NS 555 =S 53D JSIT (sl jlonnntls = 55,158 3l <l S
Sl e = s = 3z el = 35,158 = 5 5 35 = JSIT (sl e lls L PSS
- s
el y 58 =S 5 5 - SlaaisT ass RN okl S5
Sdzme ks b (ol cdS —y sl 5 Sos wie S O) o5l 5
3dzee s b il o slls S iy - (bl S S (V) osls
Al ST = 518 — Syl 5,800 5 Sl Son a) =4l Sl TS 0 osls
~ bl 5 Sl Sn ey madams 5L L bl Ologw - (lel S
. T ®) Hosls
ool slaas|
Al GladeaST— sk 55 ol CndS - SIT ) (©) sty
Sl 5 ol S ains =odkd Shkd Joud 5 ol oS =1 ST (slaes = ST (1) Sal Ko
Cangdsd an) = GOl CndS = ) Jond (Slres & s () Sal Ko
S5 5 el Ol =S5y (s Jod = (o581 il =T33 ) o Glaos = s () Jabe g
ﬁljlw‘jd:i\;\:ﬂ QLW-}T))S-LALQA\.ASJ: [N L;LMJJ.;’- ) (\')J.ZLA}J
3 Sl = S Ol (5315 (gla SIS = Ll - 55158 - Ko (slaes 5 S S anile
Sl = s TS o)
GoxSokn Jolp-lul s 5855 S

Sl 5 (S5 sl S
e slie) SO 5 (O Dl s ol I Lo sms (So5d S S35 e 811
Soabb a3V A eslimal [V] sylbal oy 50 (P e o 5 (oSS oL
Jsdr opl 53 el &l mls 5 A3 el Sialesl 0 ek s 51 K gy, p oS o
e slamll Sl sdel sy pslie Sk S it bailasT sl Sl

el 0 43\)1 Y J_}Jo- B LA‘U‘}N L&JKAJ 4.55")3’9 6@;}0


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

Yy44 o sa i plys 255 1 0T S 5 olie S plss oo o jua

35 s b eny 53 ek ped 5t V] Jodss 5 S (sl 5T gven; il

Klazs S 515 (10-Y0) Jaww g0 5 (/1-0) oS Jkss 5 (V/Y=Y/00) L gie 5 (Y/00-Y/VO)
313 plil (144V) D51 S (mmacSS 5olib uslin bl aSi (gdues) 4 ax 5 L
5 Swasle 5 (V) il ‘<\)u<,ah<~mrs Conslin b sbaKn 555 55 (V) Jibey) [A]
P ol Saaslie 535 53 baad gl 5 0L Cuglie 035 53 55l 5 slad sed sled
qV] 0l sa P T S ol S duess 4 e b LS el
555 53 Swawsls ((Yor o M/S ;) FeS) SH s e b glaSin b5, 43 (1) Lk
M/S) Lo o e o 335 53 (V) Jilogd 5 o3l (S15 (Yo Yo amIS) oS oo
3L et s s (B =00 e s MIS) 5L3 s 555 3 Wdged pla ((FOr e —fens

LS e o3 (00 e MIS I i)
ki god (SlKe 5 (S5 s Shs et U3l Y Jsor

ISP (MPD) e () (D g (Gemd)  (glomd) o
£YVV \YY AVAN 4/vY Y/8Y Y/ () Gy
0V Ve \/VY £/YY /84 Y/t0 M) Gy
0VEe \YE /YA VY Y/ Y/\e <l S
8934 v /0 VY Y/AY Y/ Caisrse 5olsS
YAV At Y/4A AIYY Y/EA /8 okl Sip
EALA AR £/ y+/40 /88 Y/ M) osly
£40Y Y A4 N7t Y/¥ Y4 () sl y
£00A £ /41 Vo/sy YTV /XYY ) sl
§AQA \n% Y/VA VAY Y/0Y Y/t0 (&) 555
08V oy v/\o VAR Y/on Y/00 (o);;ﬂljs
0qyY Al /A0 YA Y/0A Y/01 (1) Sal K
T EA A4 /YA /o YA Y/ (NSl K
YAV Vo AV VA/NA Y/ve A7AR M) Jety
YYV4 § VA/AA YV Y/ 4 4 () Jiles
Y§qn VY VIAs \V/Y Y/¥A Y/YN oy el
EYVY AR /Y LY /¥4 Y/YA oy
00Y4 % A AR Y/AY Y/ g



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5 ]

WPAY Ll T 5ot ciin b o uige mlidie a2 YYro

-

3 lastad fbb o=l

S ol sl s Ko i 05l 0L gl s Sl (sobre pls e ls
Ll 5 GlSIA 1 OF s o) 8 ol T bt b 5 Il 008 S
Skl gty K S Ml el L s VAVA Jle 55 5 [V] s S &)
1] 5,505

el 5L S T D5 S gad Ve sl Silesl cpl sl ol sl
Sl s 53 5 ai3s 53 5 Vo e b alas s 53 53 4i3s V0 Saey ey
cat L Glesl & el a8 ek ped S 03 Do pasiie b e
T e sy (1) a5 oN s s plss
Idny=((C-D)/(A-D))x\+ - M)
Wl A 5 50 Al 055 A 5t 5 S L 56 055 C i 055 D el ol s

5 ol Gedes )3 edd eslizal syl plgs oKas VS8 5 Slasiie 0 Jsa
355 ol 3l S5 el Siolosl s das e OLES 1) ol g glad ses I (galias
18] 350 on Jlasl S (lasisad (555 (S350 Aul b 038 m s shieny D8 St
A5 plnil a2 10 B[V LS.RIM. sl iy olal s olss Glesl G ol 5o
c,u ol o a4 Jgdr D ¥ Jgdr 53 s aile 10 5 0 Y glaas > 5 r\;: ool
SOk el 03 €110 50 Y (glaas 2 55 el s (Conl ol &1 ulie S5
355 Ol b Jdse b el (antla daas o sliad (L1311 3 5 e e dalia
el 05 S Iy Jrals pas S



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

Yy«

Vo 50 .Y L;Lhd\?'ﬁ).\ L gl cl_y: gl Y Jod>

c;’u«dh&.« rl;: sl ¢l ol b8 s lis sS/)J'.g rl}; oKaws S

1d;5(%0) 1d5(%0) 1d;(%0) plo> pasld
S5 plss ¢l S plos ¢l S,y ¢l gl oKaws &
ool PR ool PR ool ISRt b pb
QAT 4A/4Y LLVANS 49/8Y q4/0¢ 44/Vs (OREY
44/YA ELVAY 44/00 44/v4 44/vy 44/A1 ) <y
AV/AY AA/0A AA/AY 44/14 q4/v¢ 44/0Y Y
AL 44/YY 44/Yv 441 q4/vy 44/v1 Cisyise oIS
4V/A0 QA+ A AA/EA A4 44/ 44/8 ORNHE
A4/0 q8/1 40/00 qv/eY \7%y qA/04 ORSY
Qe /Y 4r/4) 40/14 4VAY 7% QA/Y s (%) sl
AQ/YY qY/As a8/av 41/40 v/ A/ ) sl
48/ 47/0v 4v/00 4A/04 AA/AT 44/v¢ &) osly
av/rY AV/AV 4A/QY 44/+A 44/0+ 44/0Y ©0) sy
qv/e v qV/VY QA/AY 44/ v 44/80 44/0+ (1) Sal K
YY) 4A/Y0 LYVAY 44/1) 4A/44 44/0Y (Y) Sal K
AY/8) 4)/Vs LAVARS 40/07 48/4¢ qv/8Y () Jabe s
aY/e0 TV /AA A /YA v4/44 AAL A0 (7) Sl s
£Y/AY £1/04 AV/Y + VE/X 4Y/AL AQ/YN S dsle
VA/AY A/ Y qe/vY )/ 44/4Y q0/1¢ et
4Y/As 47/4Y qv/y 4A/AY 4A/4) q9/v¢ o

b Ko 5 ol IS la S5 b plys s Ls eyl

Aalie ¥ 5 ) ok g e 55 b ils gy on Ladi ol (b S 5 (b2 S8 o S L

5 )l e (Ko lwtls 1S 51 280) G S5 L S 8 55

(o S o33 (aredS 51 28) S 1o S 5 b slad 50 & L 23T SIS

DL pabn ool s lalin Lys (1d)0) plss jastls shls LiSal S wils



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Olils ¥ 65lad cuiion dlor ¢ g gl s 42,25 YY.Y

G S5l 5 (K K b S8 (851550 5 IS5 sl ol il wlaK
Lo Laadgod plss s Esly &5 onl LIS 30 Laa gl pls3 Olpn 53 (SlKe 5 (S
5 Kwanle (Jobe g gladsas das o OGS Y Jadr glacsls e e Al alias
Jas gsb Gl Bl 5 dnes bidsed ple 4 ol 6508 elss sbls Lagissl s
S S dlail 035 S 5 5L5 78 5 JI 25 ) badigas (pl D3k D3y Jins
by Soed 0T a5 (s sla Sy pomes 5 (L0l sas LS5
b el S5 S 5 sl Ol 5 (Tee) Oes 5 skl anS S ool add gad
DTl G0l 5 S 8 e Sals g aiSl il plaKis plps o ld 3 olwas
Ol Sl S G 5l pladgal plss Gasls oy b (V0V) dasl 5 S imen
iy il GLSAlSin 4 Lo (5508 plss Ll pyals lasal K oS Ll
LIVV] 65l
u.ol.;io sS/JJ; c‘jb elg;’.u:

NECWN Pl TR

035 o oozl LK els3 i) 8l p peme ssbar 035l 48 350kl r\}“tf,w
oslial g)cpl 3 el 0dd b k5T sl s 5 b s g5 K
53 e 3l el sl i 5 S (Kl s (sl oS ol
gy mlal il e e ¥ 51 585 O3 Gl edd Jilesl €sed &S (935
ol s o s p Ol oas ol 5l eslizal [1] S SO Sl el
Sosbar 38 Ghlasl Olg e al o a5 & ol S o gl 035 035 oS oS
Wle Cuzgdon ul ASL 5t S 00 Il bk ped 055 bl d e a3 S
055 4 a ol o ol SRl olKus slal U5 S sS Jskae LS Cus o
S il g el St Rl slat Ol AL S8 oK sl 5 4
ol Bl & Jad 55 5,1 Cewsas s,k pls> sla bl 2 ol (0aVY) LS

b odd ol o5 ol [adl 5 U S olss bl sl sueid ol Y] el


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

Yy.y o GlaKimn plss 5 1 0T S 5 rlke Sy oo oo e

4 Ol e aS Las &l (:\j.s 5l gl gduaib K r\jz ooy b Oldie Sl (gslias

3,5 o lal (Yo08) slugsl 5 JS50 5 (Vo) OLKes 5 eSS 5L €1 (slasduaids

D] Y]
DY]plss pasls bl LK (suinadd £ Jguor

(Y] 1dy (%) pss o o plss asla Idy (%) Js) d o plss sl 035 ol
>4A >44 25 ke plss

40-9A 4A-44 L3 elss

Ao-40 40-4A 35 Gl e gl

A0 Ao-40 Lo gz plss

o Te-A0 oS plss

< < oS kel

G b basdoe D35 S S 550 e edalie oS naib I S s 5l S

55dme 53 (Gduaib pl 5 ssmge 0 S il 3l ey S aw .l 5L elss s
5 lad e G pls gl 10 1 St e3sdme) LS e 13 plss atls 5 (S S
Ll 5SS Waosgdows cpl a8 &S ol o, (glad= 0 95 elos sl TAO 31 5 i
L2 sl bcssde ol b RIS 4 bgse aib en s et ez
b e Sl s L Gl 1 olde S pls o Wlie ol OELLIS
bl S syls (E =8 TPM) wids ;s e 60 U i > clb ol oKas

oK 1 eliS eslinal 53 ake Bk 350 B 5 Silesl Giaay 5 555e 2 o
Wi glail gl )55 s 55 s T aaS aand L cpl o osdle iy dal Ko
S 55 ol St [ Gl 5 a8 plp 55 Cuaglin 5 (S5l plss s O
s LK Sy elss 2Ll ly sl plss olSans OsSles ax 81 udls oal >
Lls s i) le 5 s gl b cuslis oLl gl ol o olKes
LS o wal b 1) Ol pl ol G )3 edd b olKiws Iy chiten 3 g2 g0 (S

g (b 5 S Ll i o a5 ) A=y L;AKJ—“JL:‘BM sb u,':.iuﬂj.alj


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Olils ¥ 65lad cuiion dlor ¢ g gl s 42,25 Yyt

UZNJJASW‘WLAL?‘JEJ‘Wl)d&.ﬂbw\uﬂjhwﬁ)rﬂﬁla;)dﬁ}J.{J‘)_

3 g oLl 0T galel Slasiin 4 gdn

oKas ol wlasin
5 Sl sl el LB Y 5 Y IS s of Soled ppa S ol S5 plss olKaws
S S SIL &S ol alas ol sk &Ll 0 Jsdr 3 0 Slasie oo
ol el sl sl 5 b eal Bl S1is Jlasl b Sy skl elss oaas
slul el Gro b 1) LSy Jsb 5 s b (IS lailsand 655 S sl ols
3 S5 o Sl e e V0 s b sl SIS Uslas (555 ol slagl
S A o) g 338 op i e Oles I Slmis w0 Bl 53 55 68 el S5 A Y
w8 s glal sl (o5 JHsa i ged o2 53555 Slp Glom,s basio ool
] S gl TS 8 20 3 I PVIVENGIVNVIRP T Ol awns e S ol ol
WJsb glils 5 K5 a3V i 3l 5w oSaus ol Glp el 4 S a5 ans
S ) Somly Fale 0 OT S o8 el e mla T 570 Ay s e gl 5 o e

|

WECRNR AR

U,

|
|

|

|

|

|

|

|

I

|

]

I

i
L.
&em

S8 o (O oo e (AN lide S5 ol oty St poas Y IS
u..vl.:j.a gf)j: r\_}b B J)‘J..al.“wu\ r\_}ﬁ Kas O 6(%‘.5.& CY‘ J_i,z s 0 J}Jo- BL)

C,.u:\ o.\..f-: Ajb\ o.\.i: ‘}.?-\J.b


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5 ]

YY.o0 o e plss il sl T (A8 5 e S plss olfas (b pue

Gais ol 5o edd b wlie Sy s 3 lukul CUA e@h:w@&a 0 Jyd>

a\f&aé &y
gal:b sS/JJ.n rl‘gb :)|JJL2.a| rb: Ql:oé‘,.a.’
AJ}QS E) NESY
Sl (lexle) Sl (VEx\v) S ail gl (ladxd 5b)
Seile (¥ xVOxAY) (YoxVox\A) A g (Cw)\xubjaxdjl;)
Fafle
el A el Y Os3 sgmn b O o Asls
S &l gl
Se Sl 0 Sesla b S U s g S Aol
S &l gl
oo DS Py St il Gl i

a3y 53 590 Ve

aads 53 5 Ve

&.A.a'; L‘}”"*"g}""ﬂuﬂ

4ids ) aids ) Shalesl a2 G0l i
K3 4o N K3 Al oV Sdn &l gzl i
Snb Snb e S5 s

(s YY) Sl (5 YY) Sl
\e \e ialesT & el slias
e G e\ e Sgad A OJs

pfoou Ggoss

rJ§oo~ Gto

Ladd gl O35 g yomes

e S

or rb: alg‘f.wé (;.JJ Ay JS.}

5


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5 ]

WA D5 ¥ 65l piiin dlor ¢ pdign ulidfn) 453 Yy.n

o&a; ‘5‘).3 "4 4:.@7 6\.&43}»3 (.\ gw\.:z.a J/Jﬁ 3 ;ﬂ..\.;l.‘.‘.w‘ rbé o&m: 4...:\3.» (G Y JQ
gdg-ﬂ LS/J}': K] .:JUJL‘.'.»‘ rbé

L sl Ll s plas oKais pde sdalie o 5 LY IS s SOl
gLl s O 5 A1 58 (slabo 53 03l 513 L 55wz 315 513 e ol A )
O o LB ez g w53 5 035 ol J ales 53 opl o5 4l S ol
s T Ol e 01 055 5L L oS ol aund oy s 23 53 el oS3
S5 o L and
oy wlin (o350 U Gaios ool 53 0dd Ab elde S plss ous
il el 53 s S 4 S (il Sl e sl S ol i
Blgal s 53 ikl 63¥55 (555 (63l ol ponay st slal b (S glasspod
e O3 Il 4 b g S ol sl oS 58 e ain hlesl oKies o5V
e 03 S 3l sy Gome Shals L3 el gl ol Jls mhan s s 8
25,2 Y ol gLl B 5 ots Jlpm OF (55 1 3V Gl S 5 S il i
T o 51 bk ped il 2le3T 51 g S e Bl s e i
i S35 8 s delous Ao s gt LOT O35 L2alS Ol 5 Lsd o SN edss S
S5 Al B s a s s le @l ol b bk i a8 5 0dd 55

&.qubwuﬁbMﬂj‘f})Q)uﬁjﬁo&méd‘}w‘;éﬁuw


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

YY Vv o K pls3 3 sl OF (Al 5 elie S plss olKiws S pun

plowil st 2 V0 B [V lilend gy bl o e S plss a3l (g ol 5o

.cwle,\,i‘db\\" J}JZJJQT@UJ)WW\OJO Al 6@4}ﬁ)3¢\jbu.a>’-u).lﬁi

b iabl Como 5 ok b o&iws O gl IS
SR ARy g osa b B E S ) oSis (2 S 05l S ey
5};&5)u@4¢|,:w\@);L;bdlmawziuﬂ?wj\y‘(wlvga;J,.tsas@wt
e i 55 3T 85 S g 3 3 ad e e 4B G L3 O i a3 sl
v.;.&ﬁd\&;Qe&MJu&ﬂCJﬂQ)yw\J})JCm‘oJ:JLSaKSMJgJATwJQ
.Afioj.,:JLSeK:.an.prE:)y”: Slaas B 55l e
G2t (Samen OT b ol plowil glatulel 5 olaus JIS G o 5 sliton
Lo ead V0 5 0 Y glaast o s el b olKus rb: ol oo plibd {’\J"
le (S cpl 53 Siansls &5 (golmial Joa ol S5 4 3V (VL £ gla S2)
Lilgy oS 555 00 sdalin ba IS5 5l 5o dd Bl Jow Sl dged cpl g 03 S sl
elss Lali 5 syl plos jasls o (R>040) 5Ly Seen ol b s
L;La@:,"ujj oKawes 8 Lo slasOLES g5 il 20l s 0l b s

el OT Lo ol
100

98
y=1.0023x - 0.6971
9 R=098
94

92 A

(L) wlds I3 plys asls

90 A

88 A

86

86 88 90 92 94 96 98 100
(1) o sl olSzws slgs Lasls

(Id2) (olds S 53 p155) 0dd (1 b ol&as 5 3,1kl plss [aSld oy (Kior £ S5


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Olils ¥ 65lad cuiion dlor ¢ g gl s 42,25 YYA

100
98 -
96 y=0.9833x + 0.6438
94 R=0.97
92 1
90 A
88
86
84 A
82 A
80 .
78 1
76
74 T T T T T T

74 76 78 80 82 8 8 88 90 92 94 96 98 100

(1) o ladlesl ollws plgo asls

(|d5) (u,nl,_.an LS/)J.E \".9’) (R4 f‘,b oKs K) >)|JJL‘.'.A‘ f‘j: uA}LJJa O LS:""("A .0 JS.Z
100

(1) oo 0 plss pasls

94 1 y=1.0079x - 3.1654
1 R=097

(1) wolie Sy plgo azll
~]
=)

58 T T T T T

58 61 64 67 70 73 76 79 82 85 88 91 94 97 100
(L) o ylasbcl oslems plgs asla

(obie S, pl93) o b NECIPEA R E plos paFld o ‘;:“,‘..a AU
(1d15)

«J“'l'.'-‘a‘ cS/)j f‘j: 9 .5)‘..\3\.‘;&‘ r‘jb @L‘b :\....a“l.io

b S5 c“ga 9 3,k r‘jé gl Ol g
o das e 0L (Id1s) 0 G oy plde Sy sl f‘ﬁ BTSN -
Sl 4 s gas slad 53 355 s sdalin a0k Lol 1T Jsidor 3 laast o L
ol s e 1y sl 6\;:4{%6;V5ﬂ>&a i S, p f‘j) ool (V) Jabey
D3 e Sl o5 Flosw 03 S5 ki sas 055 5 slal Lo St Mow gl e

Sos C‘)j‘” B ,\,.,lf”‘_;u 3,16kl f‘ﬁ 03 byl oyl S (5 sba) J;a‘jl,:a\")-l 155)}.


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

YY+9q o K s 51 8l 0T (IS 5 e 51 10 olKiws e

ols oaws slul 035 S5 5 (pdie plss Lasls O3p Jde Csb 5 S e
GaFle D3y S a5 5 baised St Shle b Vs ol ol lie S
oLy SN ol e dle il el skl ey 4 Sl bk Sy plss
(Swanle (V) Jobesd (o 5osl 5 Gl s el s ulide Sop (slp 9 sl (slj:
Yl SSn b slml Jdsa g il il biisad e Sl Sk s s e
SIS s 4 Sl Grahs ¥ lagls g Jla3) s lileud plss Sl b s e e
i Sy bl (b s SU3 e oS Jle 53 a8 e ke gl Glag ) s

100
95
90
85
80
75
70
65
60
55

Wbl plgs

|

(L) plgs ol

50
45
40

T A
A
A A
N A

S IO R P I S
A GRS R &
. O

(1015) 10 &5 = 5 g se3 b S5 5 5,10kl plos pasls v ISe

plos paFli mlul p bk gl gunaid
03,5 €I VY] oS o8 (1d2) o35 4 plss sl il Wi ed isw ol )
(V) sl ssd e edalin Jadr ol 51 &S0k (U Jgdr) Llodd guuail ool
D3k e plsn b gladga 05,5 55 skl plss alad 2 (7)) 05505 oY) (5,505
S50l plen b sbadigad 058 0o wlie Sop el bl S Sose 55 LS

CUJL&UMJ}N ajj§ BE J)‘.L;LL.»‘ r\)) J«:L.»\J_v J"‘S‘ljj (\)J..ALA}J W}:V.A .\JJ;‘-;A


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Olils ¥ 65lad cuiion dlor ¢ g gl s 42,25 YY\e

2L U dasze plss oS 5o 5 en S Iy J5 ens S el Sop s el s 0L

S B
[\Y]r))z;-ﬁr\jéyuwulj aMw)jdLhM}ud.M@ A J}J\:-

ol Sy plos olol » 25kl plss ubal plos pasls 055 pu
et
1d2(%)
FoIS S8 (V) G (V) B W FAIS 2GS (V) Bp ) G >4A sk b el
(8) (5asl sl S15 eusnzise Fo3l5 (1) 55515 (V) sl 5 ecasnl SIS
Sal K (1) Kl K o(0) o5l 5 (1) Sl K o(0) o555 8) sl ()
e (V) e (Y) Kol K
) cposl s () 55 ) ool o () L3l 40-9A 3L plss
S ale (V) Jalagd (1) Jibey) S aale oY) Jiles) A0-40 buga els
) 3L
- - Ne-A0 Lo s plss
_ - Tl oS plss
_ - <t oS e elss

S 5 (K5 s S b gl patls (Koo
Jolse pln 3 LS ndidiss oLl 03 e i L el ela
5 S bG8 Gl S b (Seap bLil & cul (S5 5 et (S0l
Calid gl SolKe 5 s ool SIS Gl Sy s DNV 5l iSO
5 JoS0 Vo] el (s, Slentle K Olgew eslizal ¢l K K 05 colis
L (Son5 bLil plss Gasls o wisls 0L Glawrle Kw VE s 2 L (1WAQ) O ICen
Loplss ol oo ;:.M_rﬁ S 0g e a5 D] b b SO sl S5
ax a oS gosba 38 el LK plps Sl Gl SO 5 (S gl Sk
i ol o3l K pls Sl 558 2Ll Olg e ABL St (Shees oy b
LSO 5 (s g Shs bl pasld n (Stes ol dlis b G |
Sl OF 3, s 5 35lkal plss Blde 55 ulde Sop plss olKaws LS s

w\f'pﬁ&)‘f&“’w C‘};V J_}J@- BE RGIUUH PSS ﬁ}\bﬁ&;}hﬂéu&ﬂ r\_}b ;SJL’))‘


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

Yy

c;’u«dh&.« rl;: sl ¢l ol b8 s lis sS/)J'.g rl}; oKaws S

5 $Sos G Sns b mlie Sop s sl el gl (el Lo s (o Saeuen

el 0 &1 b e SIS

3 S s Sns b Uy plys atls (RKoen il b 5 B3l e g5V Joir

S

e S5 pls

3l plys

f‘}.ﬁ U:A_LGJT ty

e 5 (S5 S

y = eAne M x

R=./A

y =+ /MY 7T X

R =

(glem’) e I

y =e/vavae My

v/\Yo

y=e’ M x

(glem”) gLl JS

R=vm R = v
Y SY/0¥EN X+Yo/ ¥ y=—\va/\ In(X)+Ava/ o
R = R = v\ B 30 Jobs
y=-\re/v In(X)+1y /A Y =-V/0 08X+ VY 3
) <l e

R =/t

R =vo

y =YE-\ve™"°x
R=./a.

y =¥ E-+ae”M X

R = /A

(MPa) (5, eSS (gL s sl

IAASS

y =VAsose’ X

R=vm

v/eovi

y =vg/0vve’ X

R =AY

(M/$)P 30 s

Koo o o R

(Idz)cb; dn:-\.f: X é&a}‘éﬁi g;jij:Y

Pt 03 e S35 s 3 il plys el endis Ualy I Jskr @ ax 7 L

Shmpr o UP e e 5 (60T ol canslis gLl 5 S JB
Ot St ol b Ol Sl 5 e s b S Bl S5 5 /A BT
Sz ol el ods 6l Iy, olad 3 48 355 e sdalie 3ls 3 m s H/AE B V)
S 2 SOl s SOl 5 (Soxd gla (Shs b St (Sted ol e

Ceaslae 51 kel el uiik‘j 3 e e Sy elss JQLA)'T EE A wS L3

ﬂb}f\jbwlﬁu)‘ 2979 Qz‘yjfu J.:JJ‘L: ‘)—<..> ng,w)l JJJH\::'&AJ:SE&NJSA_LA

o s BLl Al St elas (bl C3s e a cl b (S s S

e s Bl s b o il dal b Shs ale b5t (Shees



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Olils ¥ 65lad cuiion dlor ¢ g gl s 42,25 YYVY

Wl 3l a3l 35 5l Gt elide S ples JrlesT S edal cosa

Glaas  slux 5 plp Sialesl olKaes 5 (b S 5 Ml S s Sk
oDl A sdalie dies LK olss el a5 SIS EE Jelse Olgea Slesl
s s JSE Il dl dole wla K sla S5y ple (bl S5 gl S
els3 Ol 53 Ll oo Sl 5 S sl Sho b s (K S n b S (6,8 3
33 3 esliad b plps asls Gl sal Cosay mls &5 alSin il SIS 5T e s
i Son olKaws b & As dhadle (Wdd aglie ebde Sy 5 3slkal oKaus
2 Sl 5eS (1) Jibey bl ©) bSaw ann ¢l Loyd 2o 5l 40T Gillas
Sy plss Sl s b ciS Ol s Bl o2 Jsaz) ol 5l NEC
03 &S Wl e S s el s Sle fese kil fbb 4 Gl wlie
5388 G 5ol Lo e wa b i 53 cnl S aadl S e g el plss axls
LJMSJ»JA:«MLMJQJ ey 0> s e th..}ws<a\j> oeli G, K
oK 55 (6l O S oS 50 plss Olge bl 1y S ol i S nl 39
ol Ay i A Jsd) L e e cogline S syl 5 ulie S5
G55 5 G,Selul oKans S Ol AL wils bl ble s 4 Lol
oibesT osnd 93 5l e pe il osline 5 pdu 5
ols3 olSaws 1 Jol ol ol 1 e l55 sl 55 g0 shuail woal sy S|
(8 o) S GaSiw 4 by e 63500ms 355 00 O] (oS o 35L elide S5
LIPS Py g J‘}uﬂrsu&m Rl b eos S e o e OSGl 5 e 5555
= s s bl s g3 e b cilshe sl 5l ol sl b sanedd

sdee oo pllial plss 33 GRaLS 31 Olyme A (sl 0l |l (sol5 ga 53 sdal Censay


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

Yyyy

c;’u«dh&.« rl;: sl ¢l ol b8 s lis sS/)J'.g rl}; oKaws S

j|\0}°g\' bﬁ)éfbhuﬂkugs‘jyb@uwb‘jub}wugﬁ./\JJ-X?:

RARS A
1d,,(%0) 1d,(%) 1d«(%)
Lie S5 ol e Lis S5 o [RHOMIN] o o2 RHEW ]
- P eles ” 2 eles >,k 9> 3, Lk >
S ¢ 5 et > 3 A ) ¢ e ) ¢l
(Y) G () Sy () Gy (Y) G (Y) G (Y) G5
FosS o L L L Fols
L s OIS s OIS Cesfse FOlS Cesfse FOlS o
Csrse e
V) Gy 0) Gy (1) S () G5 (1) S ) <y
ol g ol S (©) sl sl g (0) sl 3 (0) sl 3
(0) 555 (0) sl ool 3 () Kal S (1) Sal K el g
Sal Kw ) ; Sal K
() Kal K (1) Sal K (©) cyssl 5 ol S
) ()
S - _ : : Sal K
) RN ORI (1) Sal K ORI
S sl )
Sal K ) _ ) - S
(1) Sal K () Sal K ol S (7) Sal K 3
) ol
®) Fosls g gy gy gy gy
e &) sl s (&) sl 5 &) posl 5 (&) o5 (&) cposl 5
() a5 ) iosl s () 5ol () osls () sl s () sl s
() cposl 5 (V) sl 5 ) sl s ) sl 5 (V) sl 5 (0 sl 5
) sl ) fosls ) posls () osls ) osls () osls
() Jatay ) Jotay ) Jotay ) Jeley ) Jotay () Jabey)
o o o =5 o o
) Jibe () Jbe S s ™) Jsbey S s S e
S wule S asle () Jbe S e () Jbe ™) Jobeg

(1) Jile ) o (slowal Jsar ol S3ar o 3¥ LA JS2) 353 1y OF ebde S5 bl
o LA Bl w5l sl pl g 03 S sl L5.<:»~.Iv.§ RELSE Swanle

Sz s olhbal ol olaws gl (10o) 0 4 3 baaigad 055 28l o (JSS (!

Y=V/YAVY X+ /847

3 (V) iy oliks

(¥)

)D‘UJNQ‘))L):@[S ijktidgf‘)f r‘}ﬁb&wﬁjﬁbwd))ﬁgy%bu{l‘)b

NG ))\JJLZ.M:\ r\}.} ali?.w)



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VWAY Sl ¥ 55t (o Aor ¢ purdige oli e 2 55 YY\E

f‘jJ d@@&wu| gﬂ-‘f"bkﬂd" &lf‘@mdu&w‘lﬂyf EJJJN ¢(..:'S
a.,\..i.sL@;\.i,:aK;.ﬂ:j:JA(_;\ﬁmo(%)oGﬁr\):u&u@@j}b@wdu&

wle.).,.:d\)(‘\ J_}J?')J‘Sk;a.w‘

12
u 11
410 .
3 21 *
L v = 12871x + 0.4932
d 71 R=0.95
2 6 4
S
v 5]
44
Ho3
< 2

] u

0

0o 1 > 3 4 5 6 7 8 9 10

(1) s ol slesa jo 59 als’

Sy 5 s kbl oKaws gl p (1) 0 45 > 45 L ged 035 SRS o (Kier A IS
ol

9 2 6‘)‘.’ Ido(%) 0 45}? rl_,: u.a"L:. u..aL.ol P SSew 6&&.«: r‘_,: L;.\..:d..b R\ JJ-’-’
olie Sy 5 o luibkul o&aws

1d5(%) @2y o o plss jasli o 1d5(%) poey 4o o plss sl Y
(e S5l o) (5l olSs)
>4/ S5 St gl >a4 S5 okt plss
v-aA/0 S el aA-aa S5 elss
a8/6-qv G Lo s ¢l 1-aA 6 Lo s ¢l
5L LS
AN-48/0 e el a4.-q1 e ol
ATl S oS plss 5l oS RS

OF 35008 rans 5 0kl 1> Blis 3 olide S5 pls3 olSaus 1S ) 2 81

ol als St Shes s 4y bl 5, SO 5 (Sopd sl S



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

YY\o o K pls3 3 sl OF (Al 5 elie S plss olKiws S pun

C,.Bbj u‘i‘)Lg oK.”wu: LJ'i\ g:,\.flf db;;f v)/\.:;l.i.»} éﬂﬁ (_gLéuS/ﬁj l.: uﬂl—:—&ﬁ gf)j;

Sl s st 5\_9: oKid 4 G e Sla S r\jb hool s 6 e

S S e

Shas 5 plgs ialesT oK £ (ot S 5 Wl SIS sla S5y Gk ol )3

5 BAS ey LS s atla s, S E elge Olgea (bl slaas

s el s C’*L’

5 ol oBaws g Jale 5o (SOl 5 (S (b S S5 5 osMe -
Wl S 5 Laad gl plgs Ol 53 55 LRalesl slaas 2 sl

Faoze onl s e 2kl plss 4 Cand (5565 polie elide S5 plss Laxld -
YOl 5Sn Sl s lp o5 Flse Dap S8 ksl 055 5 bl Los
LS 58 555 Floger 3 A3 w351kl l53 53 D3 ol & (55 sba) e s
Sy (’UJ oKaws sl 0350 58,5 (355 s fl)) ole O3 J e Cel
el ol

5 s Shs b elie Sopplss St (Stes a2 5 Bilss war s Lo
3 5ot e S elss Sralasl sl edel Csay el 33 S Ol5 e (SO
f e Sl 5 St 2L s ) 5 ol sl plgs (el &3
)3 o slaSin olss gl 3 35kl plgs olaws

Sl LK. elos sald ) ‘SJ'SV";’: ﬁL? Ohd Sy g slaas o slaws -
Ui god plss 2 ls Oljs 358 5t Sl slaas sl ax 2 S (o) sbe
Al SRS 0 i 5 Gl anl B e

1do(%) ooy Ao plss o ls ol o S pls Lt dueih -
ool Ly e 8 W slgly Wl Sop s skl NECHTIIN Al

Al andls coen glal fb" S iembe


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VWAY Sl ¥ 55t (o Aor ¢ purdige oli e 2 55 Yy

S ol
L;w.l.».@,é wuwﬂ) oli.‘;.iLA)T DL w).)w &;A:JJJ OK.:'..".} Lf“ﬂ &;‘.:Lq?- L L;’"L;.:.EDJ )LS w‘

..,\.SJ‘) ol JL.{ QK..:\J )1 \) ‘_SJ‘J;U»-'\.MN 9 @\J‘)v\j JLQS ng\...m.i}: Sl ol rbul

@L:.o
1. Franklin J. A., Chandra R., "The slake-Durability test", International

Journal of Mechanics and Mining Science, Vol. 9 (1972) 325-341.

2. Bell F. G., "Durability of carbonate rock as building stone with comments
on its preservation", Environmental Geology, Vol. 21 (1993) 187-200.

3. Dhakal G., Yoneda T., Kato M., Kaneko K., "Slake durability and
mineralogical properties of some pyroclastic and sedimentary rocks",
Engineering Geology, Vol. 65 (2002) 31-45.

4. Fookes P. G., Gourdly C. S., Ohikere C., "Rock weathering in engineering
time", Quarterly Journal of Engineering Geology and Hydrogeology, Vol.
21 (1998) 33-57.

5. Dreesen R., Dusar M., "Historical building stones in the province of
Limburg (NE Belgium): role of petrography in provenance and durability
assessment"”, Materials Characterization, VVol. 53 (2004) 273-287.

6. 1.S.R.M. Rock characterization, Testing and monitoring-Brown ET,
editor, ISRM suggested methods. Oxford: Pergamon Press (1981) 211.

7. Anon., "Classification of rocks and soils for engineering geological
mapping"”, Part 1: Rock and soil materials, Bulletin International

Association Engineering Geology, Vol. 19 (1979) 355-371.


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

YY\v o GlaKimn plss 5 1 0T S 5 rlke Sy oo oo e

8. Anon, "The description of rock masses for engineering purposes”,
Working Partly Report, Quarterly Journal Engineering Geology Vol.10
(1977) 355-388.

9. Koncagul E., Santi P., "Predicting the unconfined compressive strength of
the Breathitt shale using slake durability, Shore hardness and rock
structural properties”, International Journal of Rock Mechanics and
Mining Sciences, Vol. 36 (1999) 139-153.

10. Gokceoglu C., Ulusay R., Sonmez H., "Factors affecting the durability of
selected weak and claybearing rocks from Turkey, with particular
emphasis on the influence of then number of drying and wetting cycles",
Engineering Geology, Vol. 57 (2000) 215-237.

11. Gupta V., Ahmed 1., "Effect of pH of water and mineralogical properties
on the slake durability (degradability) of different rocks from the Lesser
Himalaya", India, Engineering Geology, Vol. 95 (2007) 79-87.

12. Gamble J. C., "Durability-Plasticity Classification of shales and other
argillaceous rocks", Ph.D. Thesis, University of lllinois, Urabana.

13. Nickmann M., Spaun G., Thuro K., "Engineering geological
classification of weak rocks", Proceedings of the 10th IAEG International
Congress, 8 p. Paper number 492, CD-ROM.

14. Erguler Z. A., Ulusay R., "Assessment of physical disintegration
characteristics of claybearing rocks: Disintegration index test and a new
durability classification chart”, Engineering Geology, Vol. 105 (2009)
11-19.


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22286837.1393.8.2.7.5]

VAT Olils ¥ 65lad cuiion dlor ¢ g gl s 42,25 YY\A

15. Sousa L., Suarez del Rio L., Calleja L., Ruiz de Aragandona V.,
Rodriguez Rey, A., "Influence of microfractures and porosity on the
physico-mechanical properties and weathering of ornamental granites",
Engineering Geology, Vol. 77 (2004) 153-168.

S sla Sas b oplas partls  Sges O s Bl ol sdier cp JSS 0

s Ui 5 T slaast oz sl 0l ST L bl (slacK 1 _ladi s

NeE-Y (\Y’/\ﬁ) ('.QJJJL.Z e‘)LA.:u 4(’)[.@_2- JL./J 4dl)—j' wuwﬂj


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.2.7.5
https://ndea10.khu.ac.ir/jeg/article-1-415-en.html
http://www.tcpdf.org

