[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W PP A LTV L) (m/ﬁ ‘ rr;‘ju (ST W
* ooy . - g .

s
YYO\-YYAS L
°

S5 e S 559) 31 o8kl b cwlio (5Hlis yaiile S
O BT &K S 183390 (Sl (Al

Y %o
LT VE SR | IEARPE
.Q\Ji\usj‘,augbmcl}aw\o}ﬁ«d&é}j}@cbmww“\iﬂhu}ﬁu&.poli‘:.}l:é;f:é;g;ﬁ.jb—\
Ol 635,88 Odae ] inal 65,8 (S 5355 5 S cOme gurkign odSCi13 035,88 ni ol8CN3 ke 03,8 slanl Y

AN 3TV e

WAY s ) VA sdlie

ol

bpgr a2l & g T gz 0TSl iy 5 onlin Dl 4 Oy 26 s (6,8 ooees ol 5
Lol s 4 a5 b Odee pdige )3 0js el BL (ode 5 calie (6315 gy DBl 4 Od K35 (6l Ll
Sty O3lae ST sle Ol ol 4Bl 01515 5,118 coslme dior (6,8 ranad (Sl by e3ate oty 8 5 ooy
U157 or trlinls (68 mnl D)0 53 45T Sl ogn il piin ()8 Ll 5 W (65108 o Oljoe w4255 b
ST etile 3l 5 g 56 45 0w (2T 6Kt O 687 g OT 5135k drlgn 5 5 L 1y Odae 1 (51 0 0
9 J‘JJ)J{)KJ; )‘ ny u;ld:— dﬂ:&vj }TOPSIS‘SAW J“JJ 4w J‘ oalatwl L J,:zz-ﬁ Ui‘ BE )J;}i‘ J‘ 53)‘) J‘j';
Ll s DBt 558 Outne sl ST ble o Fmlie 3L oo oslne i (68 el Sl 2 5 pte
A3 8 Ot 5 (320 DIB00 Jute SANAVIC oble ¢ 5l cnble (51 40 8 o 5imnlin ool sy gl

ot sarass TOPSISSAW o)las diz (6,8 manai 08w Dikae ¢ 35301 (ile 15T Slols”

Ao
035 ok 4 4 5 b 35 Do gikige oo Sl pikiga psle 3 ) sl Sl a5 e (6,8 ponna
Ol jr st 5 b 5l O3bee VT le Sl bl o s Jool ol 5 oS sl B 35 5l
,\_;\}:u_“wu,.u&n?mm%yﬁd@twﬂt‘,&&ﬁ)\f@\,@,wL;,u?mnuﬁ
shoul U Wil e OV eile (gt bl 5 jlu dorlse 3 5 L 1y Odma 31 (615 0 g0 4alsl oo 5 853 g

3t e oplle s g sl IS Gl 5 s laay ja [EaS 5 A5 Ol5ee S o Jale

S Sls ouge )
Mohammad_Hayaty@yaho0.copsG; =31 . 5T

ar


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
u?u’_fl_/(/u»':JJ//JJU:/z.ﬂ’k&d/‘/cﬁ‘/u/mV!L_/('/JAVU"LuV! (WYl
CE . v o -

V_GJJ_A‘j,G Solwdings Skl O3las 53 OLs s 5 ,5)lS @ a5 L OYT uile bl 2w gl i)
s e Sy ST 5 A5, e a1y Ol s g sl bl des 5 LI | Slhes slaay a
(B3 A e Sl 4350 5l ol 53 (Bl Sladse b Ll eslg by LB, lad e b sl
Sl g Al e 21530 Slite Dalae g3 A5 el 31 & s 5 L VT pble Olsesl il (sl o
53 s 4313 Al gt s 51 55 G THUS Al e 2131 e (gl oy W) Ll a5 s e
03 8Bl ST 5 atg Ol 4y BLS o511 oS U Sls, 5 (65 s Sy Sl Ol oo s (g5lae JUS
NS w&w«sz—:frf——d G sy &S Sl Jlo 55 ol 5l 1y 0Kl ol i gl psy ST Sl
o Odewy olg Oda wsj:fp-_wd Jeles 53 il oo 5 ol (651l gy OBl 4 OB 55 5 ()
5t ld (GLacys gdows 5 sdxie (Sladiy B 4 4 5 L ool 4 (oo 2w o S OT 1l gy sl
It 4y i 403 5 LS IST sl anast i (6,8 mnad (Sla s S o3l 6l (SCan b Bl s Ll
D58 Sty b 4 5 (6 5L Oliabl a5 L Ol o (i 5 Lsdor ook 3 oo S
Olgl,3 5 S w;—:fr:«—-d Sl by eodaze (Saay 8 g ooy Ll 5 4 4 5 L Odan piliga )3 055 el
el Bl

1 b o b5 dsle st i (68 el sl i 1 (o5 3l g3date Slidd 3
a8 bl 5 hten 556 Gl b oS5 b 5 glesia (TOPSIS JTol g 8 4 sl 25 5 (AHP)
bomalin UL el (65l 06,0k — 6,8 b ¢ JB 5 Jor e mealin ol Bl 950 Jed ) e
3 ot Sl ot o3l (a5 slas 5 i cOdmn & Lt filoe 53 (5 e (OGS o
el 0 0305 OLas (V) J gl j3 o rbu‘ Sl u.u?r.@.a

Jles 0355 33 Lo suast o ool Sl 51 014 0 3 o7 s o 0L euke Jos &3 Sla s
55 LAty 3l eslizel b Gaios cpl 53 MU todis e3lizel Olojod s 4 (6 S el b3y pikr 1 ¢ as
3P 3 5 Olsie 4 (LA) (s arass 5 (TOPSIS JTewl 4y 5 & Calis ¢ (SAW)eslu oo
S5 el 3550 208 Sdre Sladllas 5 Slidow 53 S — aasls L &;:fmwfashuiw oAb
ol o o3lizal O aT K e (6l 30l eble p 5cawlie Sl gl — Ll 5

aF


https://jamlu.liau.ac.ir/article-1-613-fa.html

W OTN) TV T ko s 42

‘_;;v\’-ﬁ Jil.w.n_;b MADM 6\.&&3; Sleslaial ys edd Cla-.-‘ CJLE.:E;J Jlf("é"J‘u;"J’" Jsﬂ?

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

&y wwé)p&j)jdu

[ AHP i) 3l oslizal L 5bgy Odee &S5 a5 (55400 2 3 6,15 Oudne (s (7 0) O3 sl
[v] o815 6l 4 oy S 5 IS B 5 oo s 4y Sl g (556 (5055 3l alinul
[¥] AHP 5 Yager gls s, 5l eslizal b Odee &S5 (a3 25 gl Al sy oo
[¥] AHP i 55 5leslizal L sy Odae &0 (55l (il oo 0 Fmlie b 5
[o] PROMETHEE | 35, 5l oslital b Suas 3l ge w5 J& 5 Jom (S5 opicmlie olil
[#] AHP s Yagergls s, 5l eslizal b I Odne &S5 3 5 5 Jo 4iagy s &S5 3]
v oslbme i (5 8 rmnad (sla s Sl e3lizal b 5Ly Outae &G (511 mnlin Ol s Sl
[A] st i (68 s (Sla b gy 3l e3linel b Odan &5 sl gy (g B3
[4] AHP 55, 3 eslinal b 5l Odrs S5 61 conlin Ol g Slins]
[v] PROMETHEE I 55, 5l aslital b Sune 3lge a5 JB 5 Jom 255 o Fimlie Ol
[W] GBAHP g, 5l eslizel b g8 IS Outas 4w olas SlsT gl iy on mbie Sl
[vv] AHP s 5loslinal b (e 5 utee 85 3 onlin (651655 S gt &S s Ol
['v] et i (68 s (Sla b gy 3l e3lizel b Odan S5 sl gy o g B3
[¥] et i (68 s (Sla b g5 3l e3lizel b s &G sl gy o g OB
[vo] AHP 55, 3l ealinal b Olesw b8 65 Sl Conb go o 20 o]
[v¢] PROMETHEE Il 5,5 3l oslizal b 5bg; Odan &S5 colin ol ezl 355 ol
[W] AHP 25, 5l eslimal U 5 &K i cnlie 55, Ol
['A] AHP 555 3l eslizal b aS 5 53 &K Jej Ddae G sl iy 0 imalio Slons
[v4] AHP s Yager gls s, 5l eslizal b 5Ly, Odne &K 55 J&5 5 Joo g @ Slous]
[¥:] AHP s, 3l eslizal b ile b5 Sldas 53 cuslie Hlis puile Ol
[¥1] Yager s, il eslizal b (g5l fis Ollas 55 Canlin jlim uiile Sl
[¥¥] AHPJJJJ\aaL&ulp@mJ,&&pJMC};g&.ﬁl
[¥+] TOPSIS; AHP (sla 555 31 e3lizal b 5l 05las 53 6,2k 6 S 5k s s Sl
[v¢] AHP 5, 5leslinal L 5% Odes &5 onlin | 3zl 2g5 s
[ve] TOPSIS 5, 3l oslinl b (a5 gl el g 235 Bl
[¥5] AHP g, Sloslinal b a5 ol il 4 b5 s
[v] SHBAHP 2o, Sleslial b e 5 ) el gy gy S
[¥A] AHP i, 5l oslizal b (e 05 Oudee &5 5,0k (ol 5 53 clin (66 s lons]
[¥a] GSBAHP g, jleslinal L a5 55 Odan &5 (s 5 g ol by 0p 5t Sl
[r] B TOPSIS S5, 51 5hss O3las 53 b=, b ST esle Sl
[¥] AHP 5 Yager s s, 5l oslizal b conlin (un) 5 ol el hg) ol
[*¥] AHP b;,)jlagu;ﬂ\p@,',_;om&@Pgdu‘};,:,gwuwug;wguw
[*v] GBAHP 5, 5l eslizal b 0dee &S5 7 gl 55 Sl
[¢] AHP 55, 5l eslizal b o], TalS 4l )87 Joes ol

0


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
u?u’_fl_/(/u»':JJ//JJU:/z.ﬂ’k&d/‘/cﬁ‘/u/mV!L_/('/JAVU"LuV! (WYl
CE . v o -

daslh W (6 w5 ol Sl 9y Y
LOT plate daeiio 5 gy o S0 355 50 o B M o 54§ o ol Olsl ) gliie & Sy, o)
234 S e 313 sy s 0dd e i Sl slaay B 1 Boled b 5 s sdne sl Y game ST ol ]
Ls\_i.:.a..—\_IfwuJ}_?-}Aw‘}_&j")&j)‘@ﬁYQJJﬁM‘f&\chwuuL'g-gJu\.Aig..t.
Lo (58 el SLa i) n S gmls s o S SIYO] bl oe (15 Jsdr K55 5 sloml (55 lud e
25 [¥F] s pas o)l ot anads s JTedl 4 8 4 Calid cosle 83055 Sl i) 4 Ol 5 o 4asls
A el s Fla s plaie 5 d L5 e s S lad 85 Slee b o 8 51 S (s 4

I))f)@‘ﬂj&)y

Al (20 Y00 asla badal,y 5 (120,70, M) gas 8 5 Slas X5 0T jo &
e Commtl el (st anais 5 JTos) 4y 8 4 Cals cesle 85 05 sl by 3l eslizal s
3Lzl O smman (2o 35 31 015 g0 st ooty B o s Jor 0T 5 53 (6 50 0 32 50 Sla e i
S 3 oS e Lo S5 5 g [PV] 3 g0 0 Uil 3 s s 5 05LE (g5 ST 0K s Ol s
4_gum);d@\aju;ﬂrkp,;;uwu,ueéﬁfwdudzﬂ,uj,mubuw\%d_f,z

ﬁ..w‘ ol 4:"‘3_):’. LAQT CJ.&

odlw B30I w9y VY

S Gosb o Lol aas Lo 6rfrw 034ty )8 4 Sy o e dd 5SS esle (83055 )
IF0] 558 oo arwlomn o(A) 4 5 o Sl W 13 ) Lo pasi L ool O350 035 (23 400 b sy ol )3
S Cel O g K Olea s &l s ik oSl w5le (55 slaskiE gy ol late
!l 055 ad 5 a1y b el 15l 5 0l e OL3 S0Le oS (5 ol 450 4 1y s 5le D33 31k
il S o 1y el 485 S aslial (G5le e g S (b 31 Sl p5Y 1 5,8 o s slas!
G ) e el S 1 et s BT 030 e 5 ool ISl oy ) (6,8 584 5 3
TYA] 355 o0 M Lol (lf 954

5 Cte (slaastls (gl o 54 ga o3lizal (ot o5 1 shie oy el s il (§3lebin o 151 o6

J}&LsnabLALw‘ﬁ)b‘j‘))‘;éjmw

R =——  _ )

hY4


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

™)

o sl S S 8 Colg e 54 F a Mg 055 e e nl 03 15 8 Ol oE
Py

dwir,
A=A [Max E ) )
| 2w,

i=

T ol g5 AL G (g sls et Ls 055 § e 4l

A :{Ai ‘ Miax iwjrij } ()
i=

JTow! a3 4 cald gy ¥-¥

ool o 5ty 5 e dTodnl g 511 Aol o 507 4 sl (sl 5 Ol ¢ s ol ol
m;,ugn&u;,;l,wud;eﬁ:;;JgﬁMtfcﬂ&\@f‘u@,J_iﬁ.;,\;GA;AJTWW!}?
e JTolssl Jooly 5 (A7) Cute JTodsl Jomely (cuncilil (gli2b 53 &SUST ol 53 kil axils JTouts! o ol
233 o dmlone o JTossl ool 515 gite JTosl Jomoly Sl pll s 38 abiols s S0t (s o5 (A7)
ATolnl Joomoly pase 5 )3 dal s AT (S35 0l5e 9 A7 51 (5593 Oln laaiy 8 (glas 5 (gl ol
Al (2l L) (Bl C 5 sba bl jasle s Collas S ol Coanl Bl 65 oyl e 5 S
ool A b0 5 0T Cnie JTods | godins OLaS a5 Ls ¢S5 Sl gm0 ool o i Sos opl 43 &S
o dTonl i £ o cals sy Jole [YA] 35 dal s 0T ol e JTodsl oS adeiin OT 155 50
Wl 2

Pl el 5 5l elinl b Slkes (ol to uliie g oy 5o 50 4 el oy e ool 151 ¢ 6

®)

)‘.\ﬁ BE ou\_&w\_:aadﬁw.mjb )}2}.& U'.'."L' :(V))‘de) ou\.&wl:j.o&ﬁw'wjb J\:u" Ic).\ C\f
e 3 5h o ot el O

V|J :W]rU’ J =)\ - ,n ; | =\ e m (9)

v


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D -~ / o / J &, e . 4 . “
u?u_’,!./L/upf:JJ//U’.JU:/z,a?bi?o’/'(/ﬂcﬁ‘/u/mV!L_/OJ/Vu"tuW N 2R%
9 e [ . A ., -

\_sza.\a.‘-\_..d') A* bJT“"{‘J";‘L;‘L"“JT°"L.’.‘J"°‘)J‘:’“:"JT°'\:’.‘J"°‘)03}“WC}""f\f

WOoyse ol oatashesls Ol A

A" :{vf,v‘*,...,\/j*,...y;} )
A :{v,‘,v,‘,...,\/j‘,...y,j} W)

bl e bty B ples o 51 ] el e 5t V] s ey B ples S ] i e o g V] S
e S Wl 5 e HalS slaay B godmsilis o 5 4 0,8 3 AT S AT 5 Slaay £
e oly 31l 8 516K pa il (alools a0 ol 43t AT 5 AT j‘@&é\l«a\é&@ww:pl@a—rg
355 g0 demlous 3 Jalsy 31 e ITods! o ol 3l ey 551685 pa gl dliols 5 oo JTous!

S’ :\[JZ:(VH Vf)v )
Sf:\ Jzn;(vu _ij)v ()

Bl g 55500 48 o pma | il 5 a5 550 el 3 pme | ol Ll 55 o

35 g dmlomn 5 sl Sl e ls pl f e (S0555 (el Gamlne ooty o6

C = (1Y)

sl Salie JToilan 1155, 50 gy B sy 8 oS g0 o 650 5 o e (oo (S92 o b lutis
S sl S SISl s, el s g el eSS S 0T (i (S35 et L ke
dal 5 6K gl OT o (S35 Lo ls 5 ,ho slus JTobs] o 6 0T alols o80T ¢dil Gulate JTouks!
Ao s dTodsl s o 1 OT ahios o80T ¢sly Gate JTobl s 4 8y (glay 847 G550 03 53
232 8l 5 o Sl OT (g (25 a5 Lo

R S G 48 1 B i (S35 (e lh e el ) dite s ey B (einas )t oI
AT A 550l i S35 e le d;rf‘_;\)\gSétgfﬂj)\quse;ﬂ\wé& oels
SYS B

B> e gy VY
laay § s arass by s Abl e el L L.QJ"?(""‘“A’ 05 o F e S S s !
Grb ey 8 Gl 4 e f0s shuad) (et li a1 0T Skael ey e &K 51 55 e
sl s ol 3 s dal s eseine (b et s w53 e SV gl ) st O 0T 3 oS5
G 3 i o (b b 0 Ol 5 el (B8 B s e Ol 6l S Sl

aA


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

5 ey e adole Sl La e L 03 5 Gl ol 05308 403 55 o0 ] el oSlbias onlome (5125
o Jot o IVF] il T sy O 5 ol la s L 035 )l BT e s bay &
b 25 b 4 oSS ol 6,58
,!a_.ud(mxm)w;ueﬁio,y@;ﬁy‘supm;\eﬁiﬁ&u@@}fﬁ‘s@w‘::dj\r@
el G s B0l 0T g 5 45, S0b 0T

O 31 4 8 0T Jow 035 g m o S5 48 (7)) L o 5o b janaded o 5o JSC5 253 o6
=0T s r\i 4_.4”; S ol esla 0 E el Sole (W) L& sl sl sl s Kas, ol
SLa s 5180 1 L 0lss on 48 Sl Garabs s 5la 685 Ly j5lo bl n plK a5, (sl s
b i lya (685 5 jao o s imalp oy 5 48 iy (Shwslms iy (B 5 Jom) Garads
ol (o (g gaal Ry s e 53 e ) o S sl 35T Csa

Lrd Je S8 o (g yaalr g S ealized b (ol 45 ,) ang Dl g (serloma tp g o6

m

Max Z :iZ/lik.hik

i= k= (\Y)

st

Zhik:\ K =yY,---,m, v

o T3 5 g g (‘f 3 gn Sl el e Ceal uni B8 Sl g adST 53 i o)lal &S sb0kes
il e Al

O5Ls g5 5T 5 08 o Sl Sl eslinal sla iy & Ol 50 el el gl il sl b e
[F0] 3 ga3 o Ll OT 345

o) asbige b o2 4 05 s 5T as 65 8% Jol 0

Py Ol oo Ly (oo o 5o (sl 103) 1y 4153 51ie 6aT s 0 (6,8 el s 5o oST 51 ey
((VF alaly) 58 fus

(\F)

133 5 o doslons (10) (glasl Soge ol Gaaia o 5T e

Ej=—k§pij|npij, k:_ (o)

19


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D -~ / o / J &, e . 4 . “
u?u_’,!./L/upf:JJ//U’.JU:/z,a?bi?o’/'(/ﬂcﬁ‘/u/mV!L_/OJ/Vu"tuW N 2R%
9 e [ . A ., -

Iaﬁywﬁacwjhé‘jcdj )‘.—LB.A Ej &Jm
d =v-E.; [ (%)

T o Szt Sy 5oyl (“j Shasia W, O

di
2%

Ly 2 055 Ao €A sl 803 3 gy A, el el o 0S5 OB S il 51 el S sl s S

w, =

(\V)

313 plot (VA) dlasly $SGaS7L Ol oo

w,. =——*>1 1 OMn)

S3390 ddfllao ¥

3ot (Bt o (6 kST ol o (011 (B L) DLl Dl 3 0K aT S Ll
Sl LS i 5 L O LSl 0 il 1 Ol gl 7 51 O e Jlad (5 70 LS VP
s on B8 1y S0 g8 ) O 4 G Ly Sl e oS Ao S5l T K g i 50T
3 seam g pashS YV 5 pde 53 O SLST 8 sl & ol OT 51 (ST okt plonil Slllan s
o ooUee VY 35 53 OT wlid 0,53 5 Gl o L5 08 5 655 0 ¢S obrs 4L aw
HlosT iy 4355 & il Gl b Gons 4l 8T 6K 155 Olin o 7 ey 1358 g0 03 (e
OT JLssas 5 a5 Olajlo ONST (552 y00l 2 4 4 57 L [¥4] 33 8 o o 9> C 5 JLo3A .C B A
(03 555 Lo 5 (2 e Sleslinal 4515 5 le 53 5Y 8 (5 0 5eken YO U 5 g 0150 Y58 o 25,5
T K 03lne (gl 0l guasts T &Kiw 5 Osdoo /¥ 5 T US55 0l BV W5 o i
Pl Dine al & 5 e 2 O3l oS 0 ol 51T Sl st 8 5 5 s 0K
r 4 a5 305 518 s 3B 5 08 AT 8l Ly Odee Sl 4 a5 L Y] ol 0kt 033
Soslinal b Gaioes (53 ool ply 60l A o 1 53 Jiles o San 51 (S ool ST ile Sl o
Sl By gdone 5 Llsa oled (388 i 53 b 5l dle o 3ambio o slme dir (6,8 rmnad (Sl s
ol ot el O AT 6Kt 5L, Odaa

SiJl Sl QLRSI 53 Gl S lxe (s V-
oled Sl eslial Lol dimen |3 S80S (gla byl 5 bbaaseiio Oslae 55 camlis G5l mble Sl o

5y an s il oo S 1) LOT o daw e Ol aSST s oMo « YT uiile Szl )3 5 ge (sl slms

Yoo


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

3 DLl dlajlne o e il b 3L il ey g el s Sl (Sas tails (6305 b Ole

4_:@:Giuuuwuﬁ“mr\?a\;,u?z,awjﬁﬂfO:;?.rhwu,bjo\fﬁ;@uawuﬁ@;d\%

U3 5 cmwlie S| (6l yls 4 ) a\)sfom 4 20 L Ol )8 s baasl i Gj}}l{cu\:\): W)
Q.ﬁM(Y)J;Q&L@&L&M‘\ e bl 1y bael g opl B s acul g QT
)}_EQLQ.A.ayioa\;&jrfjl.;.alcjc,:wlvftgu)lcmq,‘\j\zsﬂ\wtguﬂguq.b_l{wg&adlq@j

GL-M_EL?}s\_3gg,g;mdﬁh&ugwl,;;yguﬂwgfumuu:wﬁaiﬁ,\i;ﬁa)utg

il 3 g g Calies

bolas 4 a35lel 6l ool 2SS ulia YS90

G Vb ol oaal 3L ) (o Cmal 5l Gl b gt Caal (oS Lol o8 s Coaal Gy

As? s¥sY q

v

o

v

\ Skl

Qm#%ujqﬁ'\{coﬁﬁ-i)bu)\fj‘}&\')}&Qh“@ﬂob;ﬂj&&'jb.hh@%

Sl 53 fge slabas 51 elS a lae Ol 5 oS0k Slasl 63131l S 4 s 5 L oS A el

Wl 0 53 (F) J g ) @\;;45@; aloes 3l opile

Sidlr oble 5550 53 Caliien laslas Sl Lzl ¥ S

S Ot Ll Bl (SES) sbre Ol Sl Slrei 3,
\/IAY o/vY Oeble Slas laa 3§ saze VY I8V AIY il g Ol N
V/eV o/ v crile 5350 )8 Glas YA VN V/¥f Flle ki ¥
VA o/8 orile (B sla bl § sazme 14 \Uns /¥ F & ppaa iz
V/AF o/ S Ll u Y. /Y /Y Fllr Ges ¥
V/0A o/6 Gl s S g g TN /XYY /Y * oK gyl B D
/%Y o/ L za ylei XY /7 V/VE * il Glaslam au e #
Y/¥Y AR el /AN v Fayslel vV
VA o/\ oeile 0,8 S YF /AN v ¥ Slles sl il g gezme A
V/AY o Osmla gl YO \Viax #Iv sl poae L5 Ol 4
Y/¥4 o G 5 pons saujp Y9 \/5¥ /0 S5l Sl N
Y/ /v Sloyss O pans (gan ja YV \Vias A7 Al s 1
V/AY /¥ e s T Ll a YA V/0Y /) SIS 5 et VY
\AE ¥ Cusby Y4 A\/VY 7/ R SOV IOVS B 4
VY ¥ ey aua T V/FQ 2 Slge Shuls & plel VF
\fiad /0 Consj lamal ¥ V/FY 4 Odme jee A0
Y/0A Y/ SN gaual FY \7AM O/AA S Olas e\

AR


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
u?u’_fl_/(/u»':JJ//JJU:/z.ﬂ’k&d/‘/cﬁ‘/u/mV!L_/('/JAVU"LuV! (WYl
CE . v o -

oY) Jgus @\_‘b w\..»‘ﬁ)c\_éoah 6.\.4@:’-)QL~L&)\§)| ol LSJJTC? Q‘J-EJJ-A’JJ‘\:’,;"J j‘m
Sl ki bl 1) 355 Y 35S LadT Jlime Ol ol 5 3 7 51 it :S0Le Sliel (gl 457 o loms
ol CoMe L bajlms ol il s lis S3dlr VT uiile Ol s oS slaslme Ol g2 4 (O 5

LLlodd eals Olis ") Jjub- BE) *)

O (BT &K o (S (SO lguingy YT cpulilo Y-V

3L 0slan 5l 6 oS0 L5 08w 2T K Gdan Lyl Oimer s $odlr Glagile g S 4 e g L
I OFLE Slautio 5 Lkd s Outan ) 53 5 550 sloaty B Olsie 4 5 33l Slagmiile calin
sl 0k 035 3T (F) Jgidm 55 e 5 o slal ) 5 g0 S puld i B Jlr o8 dle claoSauns

Sl lrolKans Slasie £ Jgd>

Atlascopco penumatic g ik DTH  Sandvik DTH  Sandvik DTH

Tophammer
D C B A sl
CM 348 TH DI600 DI200 DI100 oK Jobe
FE-NY Ad-14. Vo110 Vo110 S Bl s
Foo o P re Sl o5t Ui
Yo Foy \Fo 1Yo KW), 5 50 &,
£50 s LLYEN Voo Ad« K)oews 055
O/NYXY/AxY/ A VY /VXY/OXY/Y AX¥/FXYIA AIFXY/$xY/4 (dsbx o oxplis ) o&aws el
3,0 )l )l )l ol ot Ol gy 5 g a8 4 5
A SRR \Z IR EEREN O e v YOreaveans (dLy)cws

cibin 3 cmile BT P

.g;..»\a..u;':%ﬁ:_)}m_mb\

s oL ot o 9 ol il G5 11
Sl aS ot 45 8 sy S Sler 5 et s 03w comlio udile Ol AT 3 5 Gaiss ol s
amelie S5 eile Ol dd o )lal oSy sbolen Lol ol 0305 OLas (V) IS 55 0T (51,0 aades
Sliiy 8 5 08 5 b kg b sae laabiae 5 5 Caline Sliio 3l o] s 4 gl b
Q.:")J.C_,.w‘a.\_fkr\_?u"a)\_ﬁﬂ%Gﬂfwéuj))j‘aawm‘jJﬁ‘wbgl{@ﬂO.—W;A‘).\Af

(35S dee 8 03w lajlas 51K o bl 5 ENT ble ol 51 ESK a o Sliel oy shate ) el


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W (¥ TV T shoe b o &7

4 rlde bl 1 clajlan 51 S o bl 5 6 s azl 5 OLali )8 515 05 8 (b plaaal i
Sl amlsl 53 aS asjlael 1y SYT ile O e 4 ol A sbaas (Y Jsur 3lan) el S
G (0) dsdr 33l o oys £ eslinal ( Sile 55 510 ot SIS bl ok 031 slajlitel 3ol

ol 0l 0l OLES r.:.g.,a.}' w—ljglﬂ Q‘j,&

p
{ a3 Craile L5 H

‘ Samlyik DTH DI2Zoo
‘ Samlyik DTH DIGoo
Tap)

idlr ol Sl 4y b e (310 b Sl ) S8

(OB o D5 Godls bl s bajlme 4 a5 L Caliiee (slaedle Slial) el s 56 0 (J 90>

C, C C C C, G C C. C, C. C,, Cy Cy
A \FE YO o8 BYE YA YD o v A VC L /- S V% 4 o
(ST CVE S v VAR v ¥ N A VAR 4 v/ W 77 S - Y: R - YL SR | VL N 1 Vi ..V, -V R Vi
[N ) 7\ SN\ 7 S o VTR TRV AL A 27/ AV, SR A VA2 LV R LV AV
D fr& Yo bVE 4 AD 4 YA/S v vo/F o SYIs v 2 v

S a D3s ks s p Liay 3 eslimel by kS8 el s dmlie e il 0k i)

V¥


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
u?u’_fl_/(/u»':JJ//JJU:/z.ﬂ’k&d/‘/cﬁ‘/u/mb/!tu/f/d/(fd"tulﬂ (WYl
CE . v v -

cLau.a."-l.& O)s Lm:ﬁ 6‘;’ M U’l‘ BE ) ols 0y OLES ) d).—\:— BE @b &S ool Cewda Ubup-l.&

oj))olff?' Qiﬁj\yuéu@j&.&m{\JJ.(%,'BQ,',) wlamagu;w\}:so,su&jﬁTb;ﬂj\

A8 3y W5 Ol slaasls Conl S5 4 p3Y LSl e esls 0L (V) Jsdr )3 s oS Y

W5 Ol ¢ Slhes (sla sl ¢ gome caly slal (K (65l Sl o Gos (Ko 55 e 38 ¢ 5 ol

la o ls pl Sliel ax 8 ST e ol diteas Coe iz (513 oK e e 5 Jlo o el s e

3,8 o 5 (6 4 S0 3) VL a5y 5o tedd 4y B 0T g Candy ol LBl 5t 0 B S 6l

Rl

. e. - - - s o . o | &
M‘_gﬂ;ﬁ@?-‘s‘)‘ﬁéj‘-\.@g:jj:wj)}:‘ﬁ:‘g_)‘)l.@ﬁ‘wu&‘qbﬁ&@ﬁéuﬂbﬂb

Y 0,8 5 eVl sy 55 8 0T a8 Wph o Lol sl 508 0 § oS ol el ol Sl

il o s K aSS Sl el ol e STl ST

b ast s gad 51 055 ot 5 (F3dler dle STl glajlas (255 Gt lie Sl N Jouar

C, C C C C, G C, C. C, C. C, Cy Cy adol U39

C, \ AVAL R VAL SR VAY- R VAY- R VAT SR VAL SRR VAL WA VA L SR VA 7. NN VA x SEENR VAr SRR Vi v 4 AL
C, /A \ AVAR AV R VXS AR VAL R VAT SR VA SRR VAR VAL AR VAL R VAR AVAR */rAY
Q * /AN +/44 \ N/ VN VoY AV SR VES SR VALY VY VAT VAR AR v/ AN
Cp */AY +/AY /48 ) \ VN AV R VA M VAL AR VAR VY \ VAN +/+VAA
C, AV AV 8 (V2R N VS SRR VA R VAR VAR W VAL R VAV SRR VAV +/+VAA
C, AN /AY /AN /A4 448 \ VY N N YN \AY Y WY +/+VAY
C,  AF A0 AP AV CAY 8A N Ve AVE VA Y AN I VS
C,\ o /AF VAW LVAY4 AV QY +/AA \ \ AVZ) SR VAV SR VAR AVAT B VAT VANA%4
C. /AN +/8) +/aY LVAN SEEEEVAN VA SEERVAY SN 4 \ \VEL S VAT SR VAR \VAR +/ VY
C. VA UM A A A &Y AT /AF AY Y VY ALY ALY VY
Cio /Y8 JAD AR M A A A oA wAF GAY Y ALY ALY /a84A
Cye  */VF  AY AR AD JAD AD A A AY G RF LAY 3 eBVE
Cy  VF  AY AR D JAD JAD A JAY /AY vARF LAY ) \ VS
05l 9 AT has 5 08 o Sl Gl b e s o g 055 amls YS90
C, C, C. C (0N C C, C. C, C.. C, Cy Cy
E /A A% A0 ARF AR AP ARE PRI ARY 230 AR /385 /A4
G IV E T b s8R AV AT BN/ eV VAL FRYL W YRV ME
W'j e OYZ/ AYYAN /0 NOA e AVAA/ o YEVO/ e Y YWY/ YAVAY e BN/ cYFNV/ AYOVY /e o YYEV/ e CYYAR/ YVAYA/
@:’L}s OB/ ATVYS/e WK/ NAFAZ SYAAE/s VNYY/ YQFAA/ +oBF e/ SYFYS/e \FYea/e YYFY/h SSOF/+ YEVAY/s

\oF


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

bt avass s TOPSISSAW (s i) 5l cawbe S3dlr ndle Sl gy di o)lil & 458 Oles
23 Sl o oslial caasly diz (6,8 wmnad Sl 2SS 5 2 O S Olsea (LA)

ol 0 daT b Sy ool slesliznl 4 b g e Olwloes (gaals]

odlw (B3U39 w9y I ool b bydy ¥ (S aglyl Y-T-V

3035 ol s jla 3 5 on poliin o (Y 5) Jaily ) o p 3 5l oalitl L eanal o jile i) late ot
Cmwiny ol olde o ol o Sle 53 b o laans s 5o (et 8 Ceal 8 0 -5
T e @l S s ol 13055 prandl s ile Sl o mer laas 5 2le 039 A Jsi) LT o
C>B>D> Al o &)po ol 4 by 8 oy Jol old ol bl oo (4) gt

o3l (23035 iy 33 S12055 e e Sle A S0

G o G G G G C C, ¢ G G G Gy

A /AFES AATE  AARY V/eree AYEY  N/eeen V¥ Neeen /AWAY Veeer Veees Yauee /SEAD
B /ASVY /e AVAY seaa/) QY8470 QYAR/. AFOF/. ASFF AWAY/ AFAY/ 4FA/L AYFY/ AVLS/
C /Y ABVD/ /) AFAA/ ene /Y WOE/e ween/) QYR QAEY/e VENY/e AAYY/ AYEY /e e
D

QARY/ e VEYQ/+ venn /Y QnB /e QOVY/e APRY/e AAYR/e veen /Y /Y AFAY/e QYRQ/0 veea/Y Q0VAY

osle 23055 ias ool plaas § Llg 035 A J9o

o A B C D
e\ 0l CIAFOY NN /314, +IAAEY

JToul dis 3 4 Cdlid g 31 0oliial b ladiy 3 (Soiscza 13! F—F—F
3055 gl s Fle ol ulide o pandl s Sl S 5 47 50 Lol sleslanal U lawl 53 5 sbte pts
el o s s A 5V Lals Sleslinal b jas L oo (gl aslal 53 (V) 5 Ve sladsdar) 558 0 JSNE5
25 e 5 Sota JTodnl 51 Laasy 58 Aol e O Jpdr) Sl ot aloms gito JTosl o 5 e
ey unn Il bl ool o (O Jpds) 0s 8 abons 43 8 a o (SS355 Lot Sl

Mb‘jﬂj‘)&)y
C>B>D>A


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
uj&ufl./(/u»':JJ//JJU:/z.ﬂo&d/’/ﬁ{f‘ju/!nVlL_/('/JAVu"tulflxduhdv
CE . v o -

dTev\i‘ ‘S&i;b@u j});b ol wL:‘i‘dr?’*“'w‘lfL‘ RE Jsﬂ?
G C G G (O G G G G ¢ G G G

A FAFY/« OYPF/e FR4F/. OVOV/e FPEV/e FYAD/r YAYD/r OVO/+ FVEY/e FYV/e OYA/e FPYV/e YAV

B Fa04/+ OYOA/+ FALF/e OVOV/ FAAY/ FVYY/. ODYA4/. FAYY/ FVEY/e FA0L/+ OY:F/ O0YF/e FVO4)/

C  OVYO/+ OYAF/e DeDe/r BeaX/e OYYZ/e OV#/e 0720/ FAPE/« OYNY/e OVEY/+ $2FF/0 OPYO/+ DAY/

D 0:Ve/e FrAA DD/ FPEV/e BN e o/ DeVY/e B/ OYD/0 DYFY/e FADO/+ FANA/e FRYV/e OYY/e
ITol 54y 5 6 ald Bg) 53 13055 predl o Sl VYS90

C, G (O G (O G oF G, G G ¢ G G
A YW VYYD e v AR Ve /e AYER/ e CFAAC /e cYVYA e aXVE/ e NND0/ 0 O0O0F/ ¢ s NYAY/ e X AD/ e AFYD/
B eYYF/ e oVYOD/r vt AD/e e N een /e o NER A/ 2 OYOO/ Ve FYY e o XYER/e oNNDO/ e 2OF /0 N IYR/e A YYFY/e Y IVAY.
(oSEE) a v YRR A RT- YRR R RV A DR \SVERERT\ s JUNES 4 n ' YORR R KA ¢ EER £ 4 VAR R § 4 VONRA S 23 JUNR RS AVAREE 0'4 & VIR L 4\ 2V
D IEEEAAAVAREY 14 RVAREREVA7DREEE S VORER L s AVEREY 4 S VOREL VN A VEREEE 0% R B A'A VONEY 4\ SVORCRRE V.YIREE SV VO L i RVVE
ubwﬁélijTa.g\J,}@JTa.x{\J».W JS&\?

C C o G G G G C, G ¢ ¢ G Gy

Cota JTol  FFO/e VOB AV e een /e \OYE/

i dTosh e ¥AV/ e 2 OFNY /0 vt AD/ e B/ \YFR/

CEAAC/ NN YR/ a XY/ NYVY/ 2 D00F/ 0 N VAY/ e Y AL/ YFOFA/

B4y TRREN'AA VVOREER § 4 VARRR AT VAREAS ¥ JENER K 4 VARNE 04 £ VERRRN 4 0o VE)

LOT (o (S35 el 5 e 5 e JTol 1 laay £ dlos YS9

ws e JTobs) 1 alsls e JTos! 31 alols o Sy el
A SR S YYESY/
B YYY/e +FYay/. OAZYN/
C SE SHYVV/ V0N
D *YVAA/+ +FOVY/» ZYNNO/ .

(GBS eSS (59 31 o8l b by 7 Swiaca gyl £-T-F
o 25 3o SLa e s 510 a6l g 8 8 45 (e e ile 4 e 5 LIl s skt
S0l 0T g 5 4, LS 0Ls 0T o 48 (V) Ly 5le &S5 (VF) it Glae bl oo 5 e
o) Al o s oy 5o S5 o janads 9550 sobm ¢80 s e SIS 0l L
il o K, OT e 5T (S50 dle) 4y 80T Sl 487035 WX (o s 55l oS5 487 (V0

Vo7


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

oK sy slols LadT s ol | ngfdkﬁuuﬁ}uoj,@_‘,,,u;\@w)pw;u@\Lsmay
,;(W)L;u@bv_uéﬁjuuﬂjuy\_fug}fjw\,\sﬂ@t«;&%@dw,ﬂﬁ.up@
C>B> D>:4_5\{@@)}.9al@u@f‘_;.x;{gwjj\wuaiﬁ.@la.uwbu‘LINGO,l}\sz

A

e Ls 31K n gl ban § a5y s N E J90>

) C\ Cv Cr CF Ca C9 Cv CA C« C\ Cn C\r Cw
‘' C B C A C A C A D A A A C
Y D A D B D B B D C B B D D
Y B C A C B D D B A D D B B
f A D B D A C A C B C C C A
B i s 53 yaraiS s jl V0 J9uar

wg Vs AP Y, Fas)

A Yoev/» \YVYY/ . YP /e FAN/

B A\YVY/ FANZ/ YooY/ YP /e

C FAYA/ LYFY/ \OF8/ YYVY /.

D LYFY/ Yoga/e FeYY/e \OF8/

amass 5 JTelsl 4y 8 4 Lol sl 23055 Sty bl p (G5dlr Gloal) bay 8 s,
Ladd ) :S0le SGSG 5l odaT s 4 (slaad ) Gudls (512 vl 0k 451 (V9) Jgudor Jgl O gim w53 a5t
Sy s 53C Gidlr rble seT Ces 4 s @ 4 5 LV Jsdr 5T 0 2) o eslil 3
5 el il Ol s 4 (DI600 Jus Sandvic ,.il) C S5dlr puile o 5 cpl 4 505 S S 1) Ul

235 o sl wps

el o plie OBl Sl Gl il (giuas; TN 9

aaslh Lo 6;*?(“@ sl fo,bguas,

loaz, _ _ sy o Sos
o3l 23033 JTesl 4 4 Cals sb* emass
A ¥ ¥ ¥ ¥
B Y ¥ Y Y
C | \ | |
D Y Y Y Y
ARNY%


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
u?u’_fl_/(/u»':JJ//JJU:/z.ﬂ’k&d/‘/cﬁ‘/u/mV!L_/('/JAVU"LuV! (WYl
CE . v o -

2 6J-fr*°-@ 30 cnk 5Ol jen e3lial 53 G 0l 3 805, 03 g e s ol (65T 4 0 5Y
SNESG p osb (83055 5 el o o jaad Gl gy din pp oS S0 O3l b cOdas o)
Soslitad Lal 5,8 o S ypo L S 05 ol ol oy 8 (gtuas) 5 LS oo Comd ool sl S 520
5ot Blod gl dstl 3 (6,8 el Cilitnn gl J2g, T LG oS old Sely Olojon jsba Bg) ke
L;.:.S:JQ_L‘)Jobuﬁ.w‘.\)}ﬁj})mjhdﬁ-rﬁ.u\.fvb.b‘:bJ&a&LﬁLﬁJJQ?LL&wMTwJQ%ﬁ
aS dles S 3 ae (sl a3 y) nlin sy S Ol ge & HA 4y 38 (osle (23055 5 et ¢ b5 jaras)
) 03 (el Couln i 0Ly o8 5b0ler i il oo T Sty B b 5 Sl en (Golins ol
elie bl Olpiean (A 4 B) 1) LSS 54 8 i) (oled 457 035 comlin gy B Ol G

S0 Gl Caenl lo gl baas S Lo gdvasy 5 diles S Olssl g5l

S5 domi &

AU YT il Cod b 5 sl sl oo Sbs) Oslee 1 b Lol sl zelyb 51 (SO VT eile olswsl
s slan (ool (slags 8 e 51 (K ST ble Sl )l (6,15 Odne slaat 8 (535 2 3L
YT il Olsasl a5 .5 )ls (glabemd LB 50 ()5 0dms Sllas 0355 (s5laidl (55 457 il 0
S 3l se 6,55k lad 5a (L8 0dae S 2 53 1345 e ST (5luesleT e gor5 b Y sans
3 S T pile Ol (gdllus 55 ool 519 558 o0 Joli 1) (658 Odme Slhes laau ;8 Lol 1 )
Ladaiiin O3l 53 ST udle oo Sl (6l Calidue piises 5L o Odas Ol e bl gla 8l
SIS 5 rand Slaay 3o U adlate ol Condy 5 5LlS Ll 5 o8 5115 5SS sl bl
e 3 el AB aadie | S Jes 53 Js Blas § L5 s 108 50 Jelse Ol gea 1y (VT b
SO L @l 58 S aze LT (65,5 1y ool a5 LU oS 5l VT piile Ol s (glonsS”
YT pile 5 Odre Calibes Lol 35 90 53 Sl L;JjTC.q- (e YT il gaie ) 53 calie Colieil
sl gl (558 (6ol VT ile CLsasl )3 S S0 Jalge o i pd 5 35 50
S g sl iy Sl oslinal 3 55 o SLET (65 03LaT (sl o £3,5 LY game (g 5lim VT 50
g 5 mmlin Ol ade Slesauad 351 4 amie t03 50 LiS ol Hlw owdige blus 55 st lidis
i sy s dTedl gay 8 4 Cald by cosle (83 0 by Sl ealinal b G cpl 5o U i s s
23,8 Ol e (sl el 4 5 b OB Otme 53 bl (G5l pble Ja

é.gl’m

O o &ils SILesl 101 6 coylancki S S g OFW) (. (51 ool [YO]

.u,f..;\b & ZQ\J.g_T L‘S}J{‘)K Lgﬁfr._.aﬂaj (YYAY) c.tca:\j;‘?‘) Q.CCJST .[\"V]


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

OB AT 8 ke (5lnosleT b 28 5y 5518 YA 0l 2 5V 6 e oS5 4]

[1] Ligun, Z., Shihui, L., Lianfu, Z., Lianming, ,J(1995). The analysis and practice of multi ohjexct
decision making technique for selecting a miningnplProceedings APCOM XXV Conference.,
Brisbane, 9-14 July, 255-259.

[2] Bascetin, A., Kesimal, B., (1999). The studyaofuzzy set theory for the selection of an optimu
coal transportation system from pit to the poweanpl International journal of surface mining
reclamation and environmental, 13, 97-101.

[3] Karadogan, A., Bascetin, A., Kahriman, A., Gang S., (2001). A new approach in selection of
underground mining method. Proceedings of the mattgsnal Conference Modern Management of
Mine Producing, Geology and Environment Protectiofl— 183.

[4] Dessureault, S., Scoble, M. J., (2000). Capitalestment appraisal for the integration of new
technology into mining systems. Transactions of Itigitution of Mining and Metallurgy (Section
A: Mining Technology)., January—April, 109, A30-A40

[5] Elevli, B., Demirci, A., Dayi, O., (2002). Undground haulage selection: shaft or ramp for a kmal
scale underground mine. The Journal of The Soutitaf Institute of Mining and Metallurgy., 102,
255-260.

[6] Kesimal, A., Bascetin, A., (2002). Applicatiaf fuzzy multiple attribute decision making in nmgi
operations. Mineral Resource Engineering, 11, 59-72

[7] Samanta, B., Sarkar, B., Murherjee, S. K., @0election of opencast mining equipment by a
multi criteria decision-making process. Mining Teology (Trans. Inst. Min. Metall. A), 111, 136—
142.

[8] Vieira, F. M. C. C., (2003). Utility-based fraawork for optimal mine layout selection, subject to
multiple attribute decision criteria. Proceedingshe 31st International Symposium on Application
of Computers and Operations Research in the Misdnalustries, Cape Town, 14-16 May. 133—
149.

[9] Bascetin, A., (2004). An application of the i hierarchy process in equipment selection at
Orhaneli open pit coal mine. Mining Technology (fisalnst. Min. Metall. A)., 113, A192-A199.

[10] Elevli, B., Demirci, A., (2004). Multi critea choice of ore transport system for an underground
mine: application of PROMETHEE methods. The Jounialhe South African Institute of Mining
and Metallurgy, 56, 251-256.

[11] Bitarafan, M. R., Ataei, M., (2004)., Miningeathod selection by multiple criteria decision makin
tools. The Journal of The South African Institutéviining and Metallurgy., 104(9), 493—-498.

[12] Kazakidis, V. N., Mayer, Z., Scoble, M. J.,0@). Decision making using the analytic hierarchy
process in mining engineering, Transactions of Itigitution of Mining and Metallurgy. Mining
Technology., 113, A30-A42.

[13] Vieira, F. M. C. C., (2004). Rock engineeribgsed evaluation of mining layouts applicable to
ultra-deep, gold bearing. tabular deposits. PhD siBheUniversity of the Witwatersrand,
Johannesburg.

[14] Vieira, F. M. C. C., (2005). An integrated, imdisciplinary evaluation of ultra-deep layouts.
Proceedings Application of Computers and OperatResearch in the Mineral Industry (APCOM),
Tucson, USA, 30 March-1 April, 655-665.

[15] Ataei, M., (2005). Multicriteria selection fan alumina-cement plant location in East Azerlpaija
province of Iran. The Journal of The South Afridastitute of Mining and Metallurgy., 105(8),
507-513.

[16] De Almeida, A. T., Alencar, L. H., De Mirand&, M. G., (2005). Mining methods selection based
on multi criteria models. Proceedings of the Apglicn of Computers and Operations Research in
the Mineral Industry, Dessureault, Ganguli, Kecajeand Dwyer (eds), Taylor and Francis Group,
London, 19-24.


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

D - v o o P . A R »
uj&ufl./(/u»':JJ//JJU:/z.ﬂo&d/’/ﬁ{f‘ju/!nVlL_/('/JAVu"tulflxduhdv
CE . v o -

[17] Bottero, M., Peila, D., (2005). The use of tAealytic Hierarchy Process for the comparison
between micro tunneling and trench excavation. €Elimg and Underground Space Technology.,
20(6), 501-513.

[18] Uysal, O., Demirci, A., (2006). Shortwall siog versus sub-level longwall caving-retreat in Eli
coal Fields. The Journal of the Southern Africastitnte of Mining and Metallurgy., 106(6), 425—
432.

[19] Bascetin, A., Oztas, O., Kanli A. 1., (20088QS: a computer software using fuzzy logic for
equipment selection in mining engineering. The daliof the Southern African Institute of Mining
and Metallurgy, 106, 63-70.

[20] Acaroglu, O., Ergin, H., Eskikaya, S., (2006Ahalytical hierarchy process for selection ofdoa
headers. The Journal of the Southern African tstiof Mining and Metallurgy, 106, 569-575.

[21] Acaroglu, O., Feridunoglu, C., Tumac, D., (B8). Selection of road headers by fuzzy multiple
attribute decision making method. Trans. Inst. Mietall., A 115, A91-A98.

[22] Wu, H., Yuan, J., Zhang, Y., Song, S., (200¥he evaluation of the core competition of the
Wugang Mining Cooperation using the Analytic Hietay Process. The International Journal of
Mineral Resources Engineering., 12(2), 119-126.

[23] Aghajani, A., Osanloo, M., (2007). Applicatioof AHP-TOPSIS Method for Loading-Haulage
Equipment Selection in Open pit Mines. XXVII intational Mining Convention, Mexico.

[24] Musingwini, C., Minnitt, R. C. A., (2008). Rkimg the efficieny of selected platinum mining
methods using the analytic hierarchy process (AHRird International Platinum Conference
‘Platinum in Transformation, The Southern Africarstitute of Mining and Metallurgy. 319-326.

[25] Ataei, M., Sereshki, F., Jamshidi, M., JaaliM. E., (2008). Suitable mining method for theliid
No0.8 deposit in Jajarm (Iran) by using TOPSIS meéthdining Technology: Transactions of the
Institute of Mining & Metallurgy, 117(1), 1-5.

[26] Ataei, M., Sereshki, F., Jamshidi, M., Jaldli M. E., (2008). Mining method selection by AHP
approach. Journal of the south African institutenvfing and metallurgy (SAIMM), 108(2), 741-
749.

[27] Zare Naghadehi, M., Mikaeil, R., Ataei, M.,0@8). The application of fuzzy analytic hierarchy
process (FAHP) approach to selection of optimumeumebund mining method for Jajarm Bauxite
Mine, Iran. Expert Systems with Applications., d6i:1016/j.eswa.2008.10.006

[28] Yavuz, M., Iphar, M., Once, G., (2008). Thetiopum support design selection by using AHP
method for the main haulage road in WLC TuncbileKiery. Tunneling and Underground Space
Technology, 23(1), 111-1109.

[29] Karadogan, A., Kahriman, A., Ozer, U., (2008pplication of fuzzy set theory in the selectioh o
underground mining method. The Journal of the SsmuthAfrican Institute of Mining and
Metallurgy, 108(2), 73—79.

[30] Aghajani Bazzazi, A., Osanloo, M., Soltanmolaain H., (2008). Loading- haulage equipment
selection in open pit mines based of fuzzy- Topsisthod. international symposium on mine
planning & equipment, 3, 246-254.

[31] Alpay, S., Yavuz, M., (2009). Underground mmigi method selection by decision making tools.
Tunneling and Underground Space Technology, 24(13,-184.

[32] Oraee, K., Hosseini, N., Gholinejad, M., (2008 New Approach for Determination of Tunnel
Supporting System Using Analytical Hierarchy PracgSHP). Proceeding of 2009 Coal Operators’
Conference, The AusIMM lllawarra Branch. UniversitipAVollongong, 78- 89.

[33] Azadeh, A., Osanloo, M., Ataei, M., (2009).n&w approach to mining method selection based on
modifying the Nicholas technique, Applied Soft Cartipg, 110(8), 481-490.

[34] Safari, M., Ataei, M., Khalokakaei, R., Karamian, M., (2010). Mineral processing plant location
using the analytic hierarchy process- a case stlitlg: Sangan iron ore mine (Phase 1). Mining
Science and Technology (China), 20(5), 691-695.


https://jamlu.liau.ac.ir/article-1-613-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

W OTN) TV T ko s 42

[36] Saaty, T. L., Vargas, L. G., (2006). Decisimaking with the analytic network process: economic,
political, social and technological applicationsttwbenefits, opportunities, costs and risks, New
York: Springer.

[38] Hwang, C., Yoon, K., (1981). Multiple attrilutdecision making methods and applications: a state
of the art survey, New York: Verlag.

AR


https://jamlu.liau.ac.ir/article-1-613-fa.html
http://www.tcpdf.org

