[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

Vet 95 S gt 0 § Ml (it (gmmld () 4 g

— 1R g VY el ) 0 ot
Qo utigo Mol ot 4 550
e FA-YA i

ISSN: 2008-4870 http://IJIEPM.iust.ac.ir/

009, 3l eolatwl b (o5lw Jigh (sWejgp 1O Sy (guiudndy 9 2L

* AR
u .

53T Jole 5 Gl sozxo o gOlwo L yuos|

TR

oalS wlols

Olye 4 wboo (RIBN 1Sy Jolge slass a5 Gloj ohagts 0395 o laSin; (g4,
LSl Cess Gaiod (l )3 Sglioe wgeite Sia) Cupde odizn Sl il e B
ad chw 23187 5 ol 4t VY B s il By slaelsn hel slacun 5l (ol
odd (i) Ol pl 0pf Lz 58 0o dw (silu bigs Slles ;0 S (pl e 5 00
A g 5 sl Sz s el 5 (52955 xSl ) Sl pste oy e
Sz datlh Bz G pSeeeds slaghy, I (Ko lyear S panass by 5l g OB e
ol g3l g adgl aiwd g0 0 gunad, Gl arls el sud oolaiwl Sy 4, s
ey o3 Shol Slaal oSy, @ )BSH1 e 9 izl slie 2 ads) (asls ailoas
Sl el b aslis pao diws Canl o0l (sl Sglao sloyje b (0 Slos g CodS iy
Sty b agzle e «Sem) 989 oy (a5 anme Cemy ST golaidl - eloia]
oSy (b3 Larads (o9, S L acenl Sy i pde Gl 5 (re3S Qliebsl pae
gl oo (245 Failin @dly amel )3 9 3,5 0 b)) e 055U Sl 4 4z g L
4y oS 5 Gt w4 (Bek lulyd g golasdl Jalse consl cesy s bl

A o plaisl g 4y 1) S

Sy 2b3)l gl g
Sty S L

O Jlo ) oS sl 15 s 58) S0 sl Lol

doddo .Y

0dds et Jade 3l loy b g azog a5l Wejen woye Feoo
Sy Copde 5o lagl doys o5l i 0 g wlos Sielw
IY] el oy o5, Gnds lojlos

@ azg by ey Sy Cupae QU1 (S0 Sy b))
e ity By 53] 5 Sslodis lossan el Soalo
GrSolal (S, byl 5l Gas cwl oby cownl glls
5 5536 e Jed 5l bt slaasls il e,
Ol @S Ceand S ganas; allbe go8y Jlexm
Sz )| gy Slles el b ) 058 00 Dgmims wil b
Ol a0 5 (atie S, ple Jlie 0 S »
Seaz)y 2 b ablie 6lp s9rse lie (arass Glime syaebn
Sy b)) (FisSz goante liios o Y] sgn e pal 3
ool 5l P a8 cl oad oy p ludis slacssn
00,5 0 0,Ll

ol b by gloceabd poe Jdoay silobis loessy
5 ey Co i idb oo o e S 51 YL dsjo boolgen
Hb gy Jliml oS Bl carge Sy, ol s @
P S Ghalon Sy 590085 o0 0y Sl diie lacaly
5 obey 3 ey 00 B alidl (gl ish saelsny pga>
O AY W PRI X N ICR A I LRV ISPV FOTTLTS

AIYNA :Jgeg &6

AN (o gai Fu,b

(et 5 b oSl (sOlue Lo jues] 50 tallie Jobuuo ol o5
Sayadi@modares.ac.ir . e a5 olKisls

e Sy oRaly o gwdige g B eaSiib (JFle v
Mohammad_hayaty @yahoo.com

coyde Cany olKadls wlamBl 5 Cupe eaSiadls 3 Jole S
Azar@modares.ac.ir


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

T4 33T Jole g Gl soxe (soleo Lo yoes

b9y 3l ool b (g 3lw Jigi (sWhojg y 0 Sm )y (suivdni ) 9 (2U )

ol Sy 1= Lol el 5l ooliztl oMSis S50 5l K
Slg oS Jiml b slacSin ) canal sl (Son o] jo a5 col
&S oS, «SSS ol b aS iz 0sd 418 T oagol v
35 515 o Jlozol o5 locSy, b iyl o il 5 0k Jlazsl
Slotus gllas 55 Sl amiiys 5 0l (255 Jolee Wil
Dl sy

Soal ol 2 (6 S el Slaaaly Gaucaglgl &5 alys s
Wil Sl se goasie ol asgeze az gl b lap] o
ey b)) oleediz g (295 xS meeal (38 I ool
Slogoal 3551 5 (gaass; Cuz cwle )3l (b (arass
b oalie G5 s 5l Ly cal 5o vl Sy sleday ikl
Sl ez )3 g ok 48,5 050 (oS UsT (oele ks alaki 5 o)l
» oy ol oS Sl a0 iz glacslal g ol ks
2 b Jel g pSamaal anlp o ool Sloyr axs
b it Glaghy) 5l eslinul b (B ol coles
INT w500 a8 655 eSle

slaojgn shol o) I oaalr JLSle cunss asllhas (nl )
cole Sldes )3 S, ol (e 9 00d 4 3l b
Oty loads ganass; lpl ©iE Caiz 5 0 peem S Sl Jigs
5 O 5 B G oslaer Sz (295 SaSmeedl s, 3l st
el oad oolital Gl gread S (rjy Sk )
el Sty 5 S lge b ara s, eires
58 oolitul 9550 S ) ) et Sz aaSll wiz 65
Wloads s dl e 90 0 goad, sl asls ol ad S
5 SobeS e oloy Sl S, GBS 059 s
e 4 e el 00l Blod Sglite slagyjg b o3gn 9 Sles
eSS el e, AL &y sanas, 5 b))
£33 oloj Su05 «casms a1 goladl _elaza] ol
i 5 Gees Oliebl poe Sy b agzlse (e (S
iload 38,5 a3 )3 1 Sy (S pdue pe

B a9, ¥
wall s pSpeeal s Giftets IS Gy
ey LA) ' s arass i, e ik CMADM)
2>l e gl gl Shliel cas e SOl 250
wlp S Gk ) ban S ol 4, e 5 0ad ganad,
atie (o adld G 5o (See SVl il @) b ol
oS Zpold ululp s arads ) )3 b waly>
(b b Sl (eled (85 Sl 58 et Olg slad
wedise gl Slas coze glad Sy 0 Ay Sy

8 Multi Attribute Decision Making
? Linear Assignment

Silefs laojgn Sy bl Sux Sy Holl o
Lgl.ma‘)‘jﬂ Ao 4O 6;%0 G:LJUAA 05; [f] Sl A 0 542
2 ol slaSiw, I (Fr Qs Gel 58 lediy
L] wlosls aloxl 1, golice anllas 25lops g g slooss
il S, Giliee sla,giSs @l il liwl 5 GgmSlas)
e S5 005 oy B s> anie g 0l 59, ) S5k
=i 09,5 LFlslos S @l o 5 anse paeds g SYlexs
Ay Jleol pomye (hg, ) eslitul (ped Bigs den Lol
=03ld 18 sy 90 Ao 2 ASU L) Sy 4 ol oS,
cile g b ol g auje cudize s S V]l
S Ojgar Sy LI L) By cole g (e 5 slaojen
Ay Jliol pompe Gl g0 Lo g 005 Glo GVl &
Toails Al Wlos S e Sy, b)) jebiie 4 1) S,
Obase ) jhgy by 50 0gill slaSins) elgl @ paS (el
Sk Loy LAl el asls, Sy, S by 4 dais
oz leslaiul b1y (g5le by Sy SolS 5 sl Co s
) Sear)y opdy ployline QLI 0ged 5 03505 oy a3 LS
Iy eT el ooges Julows

Sy 2l ez Slides (ol 0 a5 dged alaxNe g o
2 Seay,y €egdy Jloimh g 3 e asld g0 5l bowe
@y ol el oo ooliiul TSy, S - Jlasl e ile JB
INT ces 6L 5 @8lg oty 331 b 5 009y (ylisabl B 2
Ol 405 1,8 Sl ae b 5 (6,500 sasie Gla el |
s DYl «Sy; a4 STy jo olojle Slls» sla s s ¢l
2 Sy 545, 5 b)) e VY] eness lisabsl pao>

o T . X B -

9 JL:»." ):>)‘ 9 d‘)Lw; o sloads C}.la.c L&bo}sﬁ )JL..»
Seay a0 1) g n CueieS g anie (oloy p S Gl
a5l Sy by lp olen 5 Tadsly IVE] Wlos IS0
oMl ¥ jara V0] wilos ;5 ooliztal s, 5 il Gud wolas ;e
9 Sty S5 Sl slolns 5l Sy Sl g Jloiol 5l 2
Gauglyl et )0 5 Sty b g lye Olie b RS Ll
S slaylsle 5l (S 0 1] el 00,5 soliial la- S
b Seay E989 (S 9 SNyt pde (LeeSS aSlh 93 0390
Aoy, alie 5l Ko (S o Lyv] loas EVEIC NS
DAL el ous oslaal dawse oy &l 51 g gl

! Isaksson & Stille

2 Jannadi

? Beard

* Probability-impact risk rating matrix (I-P Matrix)
’ Baccarini & Archer

® Waterland

7 Haimes

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

53T Jole 5 Sl dwzmo (g0luo Lo yues|

b9y 3l ool b (g 3lw Jigi (sWhojg . O Sy (givdsiy 9 (U35 Y.

g s olulild ez s Ll 1 wle, SeS epe
Pyar ;0 godnin Oldlhe aas o gl)l S oulgunai b
laojgn )3 Sawy Jolse 5l (Fp o ganailb 5 llis
SO0 25 0)lge Glgiee alex ol el 0ad plwl (3l figs
s d y3 1) ei s slalad glaogsy Sy T S3g 39
b soipends (nl S (o0 i (50,50 5 (531318 ((slojl
oy ol Sopee 0y90 g Gy elal n g3k dgue
ol G 5l gloseyes loy 4 (60, Sles oS, il 0
ol Colw Bas 4 a5 HbewSs 5 00y by e
oSy, "l 52 [YO] 058 a2 50 1y ol iy (im0 05
i (B 5 g A ) s 5 ez
Sl o5 5 (o5 end (i) Tob «SFl) (AS (g
Ivel el 03905 (raands (o g ] 0yt lbolas)

L sledis sbgyb b by oS gyl uiize jl (S
) el Sy ) S e el (IS s ez o
¥ ol 5 bl & oliws poe S, Y (Sljg20
2 S I¥] banse Sl oS, -F 5 lacs,
Siledis sleojsn sl 1) Sy 95 )k 093 e
Y hb g el clacSa, -V 5l o le a5 WS e lobis
VS s Slles sl T Lo 5 el laSin,
lalllas [¥] (g Sl o356 55 Sl s 20le) baSany, LS50
2 Sy else 5l (B a AT vged S5 lgiee 2 1) 6%
ol 5 sanmes Sy IYAAYY] Wiz ls  Waejep ol
plil (60,90 Dlalllae LB jo 5 oidy Ojse @ boes olados
LS w3 W) | Sy S ol il S g o0

G (g ¥
Slp Sy s lr sl ol Gadss ol o
Sldos sl alol jo .l o0l ags (g3lw bigs slross
5 2bisl 2y Al ez B S 0 per oy 5 e 3Ly
Sl 00l aas,
Sy Sl Sl @ azg b ods e pl o i ) als o
b Ol S e 0 b ol iy Sy S
esS iz B )0 (895 (65 peeeal GLSEST Sl ooliz]
w25 69l ez 5
Gl 5 PIR) "y, adsl Lol SO oz jag0 alsye
Slaal Sy @SS Gl 5 Sy g8y Jloix] bl
@iza by Jald Slaal cnl sl oud by pa5 (55Lu g 0392
(F abal) sl oo 059 p 0, Mes g oS

? Duddeck

? Yogaranpan

* Wagner

° Primary Index Risk

5 i, o Aol ) laasls oo Slia Cools ol
A laly laasls (9 Jlop 4 ST anloe Covsy laany S
T & S5 ol SIS ol bl eaael sy 55
LYyl el 55

39290 Slagasli 51 So e eljl 4 S o 4y Goni gl o8
Of o 5 4y Sk O Sl a8 (mXm) oy ile Sy 050 4
So &S M) W Gl b parads mple oS85 pes o8
4y o o5 91 Sy O Sl oS 035 (MXM) a0 oy e
039 Egome 3l Sl Dl (Y)Y o le slaadlge aib o k
il ol K 4, 6o byl o pll Sy, a5 Llaasls
IS 2 bl oS Col (arads sl S LI (e 5le
9 4Sod g e Slmlme gy (JE g Jo>) (amass slaghy,
2yg] Gy 1) i Slor (Sig o 3 iyl by,
b raelin () b s 3 U s,y sl
IYY] el

ey 3l esliiul b (ol 48) die Sl anale tpgn 8
5 Je SeS 4 (S (5 4l

MaxZ=YY y,h, )
i=l k=1

;h[kzl i=1,2,.,17 "

;h,.kzl k=1,2,.....,17 ®

h, =0 or1

ol 5 3)lye 4 plFies SIS nl 5L sla Sy ez
Glp ool goas, Sl eolaiwl b 3s8 oy, () :[YY]&W
Slaslre g 005 0 b asls o o Jold coge bayF
sl Gy @ 63l Sy orl (V3,0 oduamy

Bl el 5] wilyicon Lol 5 il (s pSeslud

Sy oSl 5l Lo Y
sl Ak Jsle S RBS) 'Sy, cosls sl
sl ol g (po)liSle gl Wl oo g Sl 059 Sl
s g g9 4 azg b VFlogs wd S 5 4 S oo
R b e 1) Giledis sbejsn o slaa; b
lolid Co mmmo § Silatus Kg) S (90 doe Sims e

b b b ablin 5 5,0 slp ooladl aisS 5o dag] oo s
U‘l‘ rst?u‘ L®) ..\.:‘9.:‘54@ RBS U“’B) )‘ oolaiwl QB.»J‘SA 4}‘54 J&.wo

! Risk Breakdown Structure

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

g 33T Jole g Gl soxe (soleo Lo yoes

b9y 3l ool b (g 3lw Jigi (sWhojg y 0 Sm )y (suivdni ) 9 (2U )

Sy 2 1))

Sy 2 syl @ golaudl clozl Ol il asls oy = SIR;
ASTS

PougV ¥ N =] 09,5 )0 0,5 ol 3l slasy = 1

J

bl oo 85 Yo Gadiod pl j0 aS o5 ol 3 IS sl =N
1l oo cwsy ASIR; JIASIR, slo L Lol

Gl & olamdl bl &l il asls ess e =ASIR,
oSy 51 4 52

LS, 5l e

2l & gsdy oloy (a3 pald (aexd Oliee = ASIRy
S, 5l S

S 2 Sl 4 Sy b agzlge (ald (oaea Gliee = ASIRy
2 sl Geeds Gliebl pae asls ez ol = ASIR,
S, 5l S

IS il & pdiie pae (APl (reeS Gl = ASIR,
S,

3 ool b lacSiuy, oles soass, al o ol 4o il al> e
Sl ASIR, loasls 5 APIR asls Joli asls Y
05,5 g0 plowl s aeas Ubs, slus 5 ASIR,

LSy guainb g ol .0
B g0 0 sileis sleejsn GlaSw, acger
gl 23 197 g whaw osin B jo 5 ()5 5 (L2 slaSn,
(1 JS2) wloads (guuains 15 28 4 RBS (bg) ol
Goys (WBS?) IS ety sl Jool 5 sl cnl aulas o
g laoiyn slaiw, 5l (ol b gl L S
Sy 5l S wlond a3 LSS a4y oSy, o] 00 @) (o
S e fad Koo Bkl g ansl adls ) a3Y Comalr Sk
5 shol obs olass a5 el 53 Bl oy JBlas & bagyT s
5 S ol sel Vlasol (Jy osg Al LB (22
Sgdise Q8 p S (5 y5lmer COSL
2 S a1zl by, RBS aisas Glsie o
A e 50 sy cpl ax 5wl sal 00,51 (V) Jgo
Sglite Sleogasr L jslie 5 Sley Bib g 4 ile
SlaSn ) Olpie 4 degomme S 50 90 8 Lrial yo Lol 095 (o0
loas 4z 5 L5 o b

3 Work Breakdown Structure

PIR=Y [W; (P x 1))+ W, (P x 1)+ W; (P x ;)
+ W4 (P x 14)]
PIR=05;)m)og_§mg‘)fm6‘)‘m%)u5|ua>u

®

oS a3 Gloj g i 4 S, NS ST plie Iy JIT
@ S 1 e Sl 059 Wy (JI W) g 0595 0,Sles 5
SGgb @ oo ogn Oles 5 CokeS nie olo) iy
2 obls el (atls ol il ol gl cnl Egeme
Lales 5 99d o0 drlone alilaz job 4y B 13 09,5 28 51 S
W oK, § ol 52 l3l & PIR, I PIR, (slaasls
o9y 3l eslawl b e asls cpl aslsl o ] e canny &8
'Sy ez gl alh 5 oad e iy eSolee
oty O alaly ol Sy, 5 plsS ya Tyl & (APIR)

6
2n,x PIR, )

APIR == ®)

N
Sy 2 o &gl asLls = APIR
J 09,5 50 Sy 2 sl 4 Sy 4l (aslis = PIR;
Fargt ¥ N =] jog,S o 0, ol sl = 1
axily e i Y i ol 40 4 0y o3l IS slaws =N
G, So ol el b Sl eslitul bals g cnl o
ool iy pai a5 09l oo odoline 0gd 0 o2l LSy, Slenis
AL s (S @5 X Jletol (gm) Sy powre g
s ceul oas Llxd APIR _asls s ams o s PIR Lasls
Lo Shes 5 oS canzp (loy Jlre Yz @ I35, 09>
oS johilod jager o po ol 00 00ls L3S Sslie slagyss
5 &8y Jil powye slagasls b 53 dedde Cwond )3
MO od Cewdy (§ptne g Slaiel BB g ol azt 15U e
39008 Ol lp (LeoSS) gl als 7 Budon (nl o 1
oatls (S Sl ale e ol s el ond sl eS e
03,5 (gmyyt 1 AV glaSiy, 51 S 2 il 4 (eSS slo
(s y2 (e Glime (njy el by, Sl eslinul L
Sl el end e Lwly Ol o el o0l e
Al e Sy £ alal) 5.l (ASIR)) " golasdl el

6
2(n,xSIR, ) )

ASIR, = v

! Aggregate Primary Index Risk
2 Aggregate Secondary Index Risk

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

33T Jole g Gl swxe soleo Lo yoes

w9 Sl oolaiwl b (g 5lw Jigi (glrog y 30 S 5 givdady 9 2U ) Yy

‘ Sile Jig slroygp Sy |

9)3y 3 S Gl plis

)3y 30 Sy o7y mlis

el 583 Sl S, VY

lar il g wlaan sla S ; -\F
ey by aeli g sle w5 - 1S
L2l (2l (28 sla S, -IY
Sy eebip sbe Sws AT

— s gla o 5 =)

b AS (5l Sm 5 =)

as g Slimas plie sl S, -V F

L

o g 5 1AS Wl p sl S ;-

-

okl s sl S, —A
lﬂl'_,bj’lhl-_-m—d] Sl S, =V
\_f'-'-:-bx.GL“‘"'-! -7
rcms gl Sws 5 -0
sHea sl Soww 5 - F
Sl gla S, - Y
bt gl S
o (Sl S 5 =

(ool S5 1Y) 5lw Jigi (sledg y Sy Consll LS Lw ) IS0

219 2>k g gl=2l ) Jgua

@l o po e b ol bl

o390 o3l g £55

(03951 5o 9292) 0590 0395 b O3 6,
&5 sloaddy

b o3 @l 2

Sl 4l s b

059, SBlasl 58 pac

b (o oy 3 Shes Jgan poe

Ll Bl jlo3gn (S

(2blg g cad )b way,o ) Sl oo
Iyl jo &8s pas

&S

&5 o)kge

loaids 5 5 loe o055 S

(3 9 Dlacwli canl) o5 )0 Slbols)f

s kS S5 SN

&slilel, oIS te

Mpepe sln Joed LB 5é mls

(s2330) 5 651350 10 405,005 SelB ) (65 0l ilons
a5 ol Sl 55,0

oo jlailbiul 5 (28 Slasein cole,
sl (gl s

clas s VI g8se 4 (sl e
! Sz 4 (g pas

OB 5 Sl asloe Sem) 2Ll cur At slaatls
(B ST il (29,5 (6 S el SLOSESS 5l oo b
0 8 A (ool )5 05,5V B 10) (6,58 gk o RS S,
gex (09,5 7 )3 ;Y Loz w0 i ¥og S Y 50,85 0 0g)5 ¥
I Sse Gliee ogas o ikl 5 (il wload (s
Al iy @b b gilhe S, 5l plas 2 5l & b asls
ol oad pll (0b) (LS S o5 L) [Yale s
2 1S 256 Glime ogas )3 (sl Guizmen (Y J902)
b Glhe g9y Jlizl 5 3 Slae 5 udS (loj canja Slaal

(¥ Jgaz) canl 418 5 & 00 [YF] PMBOK s st

Sy 2 glp b aslh 4y (20 sl Gub Y Jgua

S Gk sk ke 5 S b asliol

' Q U’ 0 Oy o) ‘)L_:.A‘

&350 axlllas
095 2 Pl lie el (Brbogiz (gl Fr 0 0 e v
ol oads fly o pporir 5 50 5 0055 er 055
Ol il wile (Sl ok g5 5l S
B ¥ bl oign cnl o il Sldes acgeme ol o
o5 ol g (e & Ly B L yie AVY Legoome) 3l
S iy bk 5 By B g (e V) ka8 L e VEVE)
9 byl 0ad (Brme S S JlSle 4 4z g b ol o
plnl iy alo e ¥ QB o by ol Sy Jolse gonas,

] 00
Jal Al yo V-5

uﬂ‘)}la..uw‘ O g AR 5).‘4..; ‘Y J.AL..J OML.QJML..M);
AL byt (1 S50 (ol 15 VY sl ol Jyr

Y oylod —YY ol —1FA HL gy cdgi Cu poe 9 &slivo swiiten (Lol (ot 4y i


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

Yy T Jole 5 Fle domo (g3luo Lo yaesl w9yl eoliiwl b (g ilw Jigi (slrofe y 30 Sy Gaivda ) 9 25!

5 (5293Lekol gl 9 PMBOK o, fuiias! (polusl 059, 6893516 1 Sty (6185 51 9 Jloiol (5 ¥ Joir

Jlex>! ol o 3p oS S o
3 S W S
E (SO S O A A N B I T T N O
- S 1T 20> 3 2 3 3 ¥ 9 N y02 0% 3 L %
7 3 3 3 0 o5 Aoz o 203 SO ST S EN
LR T I B A A N A,
Ei’-?éii-*E%E?%ﬁiiiggaig’”i%iig
T P T - Nyl <
R~ i 3 37 3 303 4 4 3 EE N B\ R T
e e ) £ 3 3 j 3 B 3 = 3
£ e £ £
~—§‘ o o s b S o s b S oS g b3 S oS g sl S oS g sl o
q (.5 N s N s N s NS (.5 s
3

Jol 09,5 slw il o Jeis! O palol> & Jgus pgd al> 4o Y-F
oo egad ;0 odwl Cawds (S Sl cass dl> e ol o

(PXI) (PXI) (PXI) (PXI)

S 2 256 e 0lon Oloy » b Oliee g8y Jloxt sla L
e B B v 8 Sbes » 8 Glime w0ign SedeS U lie 0o n anpe
F K <A <A e -0 | o )
Y S, s <Y LYY L8 e TSP ST )
¥ S, LY LY cet cet 30 Jsl 09,5 4 bogi e ol sy (55 olilai diged g o
B agy fo Y ed ~fo 250 Jliol O yalols dalsl jo .l sas ools Lis (F) Jgux
P o o - o Lo |, 09,5 ! 5 ozl 5l elas
Y S, Y v.eq .9 .9 5"‘))54‘?““’ )‘°5)5F)’a’6)‘»(PXI)4‘ )Le‘> SPohe
A S, .Y - %0 e - Y0 odls Lis () Jeuz ;0 Jsl 09,5 4 bgype gl aiges ylaic 4
Y Ky <MY AN e q - f0 W PR
RSl
Ve S, <A <A e -0
W) Ko -4 -4 X0 X0
WY <L -0 -0 R R
7 Sy a a - - S5 peoad bl 2 Jgl 09,5 (S s Oyl F Jguxr
WP e RN <00 R R g
. 95
W e Y Y Y X0 ol
VF S, -0 -0 0 I Jsl 09,5
I I I L
VW S, - - -7 x1 0 o S ®) @) &) &) (L)
) ey -y a -q ) -
3 o Sl elel o Wy JIW Gle Lse coenl (560 ol 5o Y S, - Aa A ) -
VI SR VRGN PR ao);l (V) S 50 a5 wonds fposs 5 5 W ey -4 1 A ¥ b
. . . 7 Ry -y A ) ) )
‘) APIR ua.‘>L~u 9 ¥ c\.]a.s‘) qu..a‘ » ‘) PIR ua.‘>L~u u‘,uc U‘?ﬂ!" b S, .4 A Ly \ 4
Ol bl Coled 5o (P Jgoz) oged dslos O dlally bl 5 S, -y Xy Ve
sloads R LIS @Lou\.u u)}.atbl.m_iuu) A oo ua}l.w V S, A ) ) ) \
A S, -0 D -a ) -0
S - a a ) -
Ve S, - A -a ) -0
W -y Y Y - -
N e -0 A A -0 -0
WS, -y a a - -
N7 ey -0 A -y -0 -0
V0 Sy -y a -q ) -
VF S, -0 X -y ) -0
VWS, En Y CAY A Eny

Ub)l.‘a‘.m %o.b' OJ9 Y J&M}

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

2T Jole 9 (Sl oo (oluo Ui yans w9 Sl oolaiwl b (g 5lw Jigi (slrog y 30 S 5 givdady 9 2U ) vf

Sy oxd addgl (3l Sl p LSy (o 4y & Jgur

055 09,5 % 30 (PIR) Sy y adgl 5L

oo adgl s 0

_ _ _ _ Sy (oo e}

St Joles,s 95 03,5 pow 09,S Pl 095 = 09,5 id 09,5 APIR) \}

25 A olass 2850 Slaxs 5 0 Slasy PY:) QUNEY) BYI) QUREY) 25 P olaxs

) - YA XY Y-f .xq R I - VYA 1

Y - SAY - SAY L HYY SSIY A N - SEY v

v A SV -y A - SY A .55 )

¥ R ) e O e oY PR A A4 o OF oo fY \Y

) - A8 - of4 - foq LYY - fAS - £AS S Y- [

2 LYY -aag " LY BRY) XY - Y- VY

A e+ 9. e+ 9. e Y A e+ 9 AT . +qY \&

A Lxy- BRAZYN L Ly LA L LY V.

q - SA¥ -OvY s 1) NG - SAY - HYY f

). - SAY - SAY SSAY - SAY Loy N LS00 v

1 - 00 -FYE - 00 - 00 - XYAD ¥ - Y- A

VY £ o-f -f ¥ ¥ - f SV q

i\ - o8- -4 LY N -ave - )

VF SOf S - LAY YA SO ATy V0

10 Loy XA - Y - fq -xq - f5Y -foq v

Ve 000 00 e SO S 00 -avs Ve

VY Y- Y- -aAq Lay- Y- SR ¥ i\
Obebl pae 5 (ASIR) (5 pdycy e sloasls oliee il pguw dl> 1o Y—F
F9 00,8 o0 Sy 4y SalS Lo Sy 2 sl (ASIR,) A oo)ﬂ V) Jga= ,0 ASIR, & ASIR; slo ozLi e
Sy 455 Gl wase boasls plo i s oL 55 Jgsm ool 5T o5 9 50 APIR (sl pimen o
D9 50 GRS ) S e o le lote 4 Jeua Gl Sl oad

28,5 aales |8 oolatul 550 (p,lez dl>0) ol

O ye3 15 odls 31 Joolo g yile ¥ Jgar

Syl  ASIR; ASIR, ASIR;  ASIRy  ASIRs  ASIRs  APIR

VS, (R1) -y AR < AVY < AVY SAYY - frY S YYA
Y Sy, (R2) - AT LYY AFY - FYY AR s - SEY
¥ s, (R3) - AFY - FYY < AF- oYY SAYY - FYY - 55
f s, (RY) - avy LAYy YV SAYY SAYY - OYY co Y
0 Sy, (RS)  -Vee < AVY AVY AYY AT LYY - FY-
F Sy, (R6) - FYY - ASY STy STy SYVY < FYY LYY
Y S, R7) - sYY - FYY < APV < APV AR LYY e qy
A Sy, (R8)  -.£5V LYY XYY AYY - FYY LYYy S ¥y
1, (R9) .- LYY < AVY Yy AR D - HYY
Vo Sy, (RI0)  + ATV - FYY < AF- < APV SAYY LAYy - F00
V) S, (RID) - VY LYY c Q. yrY AT S AVY - fY.
WY Sy, (R12) - sYY Yy LYY XYY LYY < AFY < fAY
WSy, (R13) - ASY < AVY Yy - FYY AR CAVY - DF
VF S, (R14) -85y LYY - FV - FY VY - fyY LYY
V0 Sy, (RIS) - MY YF- - SEY AT Sy - Sf- - F04
V# Sy, (R16) - FYY - YF- - FEY - FEY - FF- - SEY S
VW S, (R17) - AY- CAYY <Y - FYY CAYY s AR

.

.

.

.

.

.

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

Yo 33T Jole g Gl soxe (soleo Lo yoes

w9yl eoliiwl b (g ilw Jigi (slrofe y 30 Sy Gaivda ) 9 25!

—oatle I SO e el 4 S o 45, e gl P8 N-F-F
it ol s 85 OVXY) e 5y e 1 3973 sl
AJgoz) el (2315 Silo o 5 5 4,

‘a)l.e" n\.b).o .f—;

G 5l S, ol s, e 4 Al pe )3T o
55 U"‘ L;)*f)li’ J}‘JA ] 00 oolawl JG? QG‘M
fablbe ) s 000 aliess ol

Ll jl SO o cljl 4 Sy a4y i A Joo

4..:"“ ASIR, ASIR, ASIR; ASIR, ASIR; ASIRg APIR
) as, R13 RS RI11 R1 R2 R10 R3
Y ag, R3 R13 R1 RS RS RS R10
Y oag, R10 R6 RS R7 R7 R1 R2
f a5, R2 R12 R9 R10 R9 R3 RO
O as, R17 R3 R7 R9 R11 R6 R13
7 ad, R15 R7 R2 RI11 R13 R14 RS
Y oag, R9 R10 R3 R2 R10 R4 R15
Aas, R7 R9 R10 R13 R1 R9 RI11
4 43, RI11 R11 R13 R16 R4 R15 R12
Vo oas, R14 R15 R15 R15 R17 R17 R8
VY ag, R12 R16 R17 R17 R3 R16 R1
VY ag, R6 R1 R14 R3 R6 R7 R6
WY, R8 R2 R16 R14 R14 R8 R17
VF as, R16 R8 R6 R6 R15 R2 R16
10 4, R1 R4 R8 R12 R12 R12 R14
V8 as, R4 R14 R12 R8 R16 R11 R7
VY oas, RS R17 R4 R4 R8 R13 R4

oolaul b (ol 43)) Ay Slyz dcwlxe ipgm pl8 —V-F-#

) Jae SeS 4 s (g5 yaelp s,

Max 2 :ii;{'fk‘hik )
i=1 k=1
ihikzl Ji=12,...... 17 (Y
k=1
ihfl k=1,2,.....,17 Q)
i=1
h, =0 or1

st YA O] o (S 4 arg bl Gl Sl
Al @ az g b el ouls oolaiwl LINGO 1381 6 5 51 (posencas
oals ools Ll (Vo) Jguz j0 G vae polie sljl 4 Jadd asli
oad SLIE O Joazr )3 byl bl 2 bSins, e,
oralol>) pgmpe gy pelel p lbShw, anad; Sl
Josz onl 5o 5 Sy gl a3 ls plsie a (LI31 ys Jlaxs]
S b, 09d e odslin aF jshiles .ol ol ools ylis

(PILE o pile b anass G ile S5 1090 o5 -Y-F-F
O 91 Sy o Slaw a5 039 VYXVY e (o ile S a5
e Sile (P ) ¥ omyle sloailse ail o K 4, o
plk s, lilo gl jo ol 1 S, a5 Slaasls 59 ggeme
ool W7 JI WD) basls ol o o5 -asboos
5 Al e ol mls allge (F) U8 Gillae 5 s ouiw s

ol 00l 4j|)‘ (c\) J5A>

APIR g (ASIR JIASIR; ) slo aslis oy39 .Y JSob

sl ey | ae Slsz arass glaghs, 51 S e L sl
B> Gryaeby iy b panass o > gy oS glae

Y oylodt —YY ol —V\VAe g0 wdgd Sy i g oo (waiee (odl fps 9 200


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

53T Jole 5 Sl dwzmo (g0luo Lo yues|

b9y 3l ool b (g 3lw Jigi (sWhojg . O Sy (suivdni ) 9 (b)) Ys

Slotrs sl a2 el ) 2l 59 =T i LS8l
amads ojlae M by, Oliogas 4 axgi L =Y o)ls e
Ll (a3l paiz plojes (385 Sl o Sl k) e
o o3ls o Jols daasls lp Osliie slagyjy ooged
i)l e LS (@S oon 4t 325 9 ) sy Slasl

gl go (R, Failin a8ly O )jso Az jo 5 00l

S Olpea) LA by, canl Sglite (s 99 50 eS|
2l (S, anad, ;o aaslive G pSmeeal gl
g Jlexl o palol> 5l eolital) pom e (Bg) 4 S (55 pine
Ghey o 7V Bl asile B¥s 5l (S pwesee Sy (I
o Lno ol s 48,5 15 ooliciul 5,00 asl 50 L5 (SIS
SIS gy 3l oo Al gl b oo 433,500yl miee

Pt g o A Jgaz

S Yad, Yai, Yai, Fai, bad, fPai, Vad,

A ad,

Aady, Vead; Nad), Wad, Wai, WWad, W0ad, Pai, Wad,

(Rl)\_;“i) AV BV < f oo oo oo oo
(R2)r_;“£) <Y PPN P 42 oo oo AV BAYA
(R3)\~~_§“~) A4 coo A PR AN < AR PPN EAYA
(R4)\=_;“£) oo PPN oo oo oo oo PN
(R5)o Koy AR <) AT PR PR . Y5 PPN
(R6)7&‘~1) oo oo A oo < f oo oo
(R7)v~_§“~) PPN PR I 4% PR AT AR PPN
(Rg)/\_;“i) oo e PPN oo oo oo oo oo
(R9)<\_;“£) oo e PPN oo . OY AV oo YN
RI0)Y s Sy, - VF LA CPEUN CATA - YY
RIDY Sy, -0 N N N Y AV PPN
(RlZ)\\’gS....i) PO oo oo AR PR PPN PPN
(R13)“”&‘~1) YN A oo oo P 42 <Y oo
(R14)\\¢g5“i) PO eeo e eeo e eio e eio e <\ PPN
(R15)\a&‘ﬂ) oo e PPN PPN oo oo YN YF
(R16)\?&.1) oo e PPN PPN PPN oo oo oo
(R17)\vg5“i) PO oo oo oo YN PPN PPN

Y

Cee e Cee e .Y ). Ceee e e A e

Cee e Cee e Cee e Ceee ). COF e e
LAY Ceee Ceee Ceee Ceee e - e A
Cee e Ceee Ceee Y Ceee Ly e e

‘ ‘ ‘ ¢ ¢ ¢ ¢ ¢
CAOA Cee e Cee e Cee e Cee e e e COF

s e A . f) Y
AT Cee e Cee e Ceee Ceee e e e
e A YA 2 Y5 .
COF L5 Cee e Cee e Cee e LAY e e
AT Cee e LYY Cee e YA 33 e LAY

099 99 5O Sy Ay A llo )Y Jgu

S 3 (G 4y b9 )
M‘) G)Lo.&
LA I & P Matrix

> < v & © =
“ <
. <

%
>4
- o >

&
T v
< o

VY AR 'Y

LINGO (29,5 j| (i N+ Jgor

Variable Value

h(y, A) )
h( v, ) \
h(¥, V) \
h( ¥, \V) \
h( s, Y) \
h(#,\v) \
h(v, \#) \
h( A, \Y) \
h( 4, ¥) \
h(1-, V) )
h( 1y, 9) )
h( VY, Vo) \
h( v, 0) \
h( V¥, %) \
h( 1o, 1) \
h(1#,1f) \
h( v, \Y) \

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

AR 33T Jole g Gl soxe (soleo Lo yoes

b9y 3l ool b (g 3lw Jigi (sWhojg y 0 Sm )y (suivdni ) 9 (2U )

[6] Reilly, j.j., Brown, j., "Management and Control of Cost
and Risk for Tunneling and Infrastructure Projects”.
Tunneling and Underground Space Technology, Vol. 19
(B18). 2004, pp. 1-8.

[7] ITA/AITES., “Guidelines for Tunneling risk
Management: International Tunneling Association,
Working Group No. 2”. Tunneling and Underground
Space Technology, Vol. 19. 2004, pp. 217-237.

[8] Isaksson, T., Stille, H., "Model for Estimation of Time
and Cost for Tunnel Projects Based on Risk Evaluation”.
Rock Mechanic. Rock Engineering, Vol. 38 (5). 2005,
pp- 373-398.

[9] ITIG (The International Tunneling Insurance Group).,
2006. 7 A Code of Practice for Risk Management of
Tunnel Works”. Available on:

http://www.munichre.com/publications/tunnel_code_of_pract
ice_en.pdf

[10] Reilly, J.J., Parker, H.W., ”Benefits and Life-Cycle
Costs of Underground Projects”. Proceedings, AITES-
ITA World Tunnel Congress, Prague, Vol. 1. 2007, pp.
679-684.

[11] Jannadi, O.A., "Risks Associated with Trenching Works
in Saudi Arabia”. Building and Environment, Vol. 43.
2008, pp. 776-781.

[12] Beard, A.N., "Tunnel Safety, Risk Assessment and
Decision-Making”. Tunnelling and Underground Space
Technology, Vol. 25. 2010, pp. 91-94.

[13] Chapman C. B., Ward S. C., Project risk management:
processes, Techniques and Insights, John Wiley, Second
edition. UK: Chichester, 2003.

[14] McDermot,t R.E., Mikulak, R.J., Beauregard, M.R., The
Basics of FMEA, New York: Quality resources, 1996.

[15] Klein, J.H., Cork, R.B., "An Approach to Technical Risk
Assessment”.  International  Journal of  Project
Management, Vol.16, No.6. 1998, PP. 345-351.

[16] Baccarini, D., Archer, R., ” The Risk Ranking of
Projects: a Methodology”. International Journal of
Project Management, Vol. 19. 2001, pp. 139-145.

[17] Waterland, L.R., Venkatesh, S., Unnasch, S., Safety and
Performance Assessment of Ethanol/diesel Blends (E-
Diesel). California: Cupertino, 2003.

[18] Haimes, Y.Y., Risk Modeling, Assessment, and
Management. 3rd Edition. New York: John Wiley &
Sons, 2008.

[19] Pertmaster Software., 2002. Pertmaster Project Risk
v7.5: Tutorial, manual and help, Available on:
http://www.pertmaster.com/

[20] Xu, L., Liu, G.,”The Study of a Method of Regional
Environmental ~ Risk  Assessment”.  Journal  of
environmental assessment, Vol. 90, Issue. 11. 2009, pp.
3290-3296.

[21] Pipattanapiwong, J., Development of Multi-Party Risk
and  Uncertainty Management Process for an

G azis Y

Sojen lai oblrey slaeiyn o LS, gonad,
@ ol @l g Cupae Slp )90 DLl alex I 3lu b
acgarme (el 5 (2lolid pilies ol bl s e slacS
Jae S (2hb B o g ) 0 &5 Canlj S, Jelse
(gl 2 VA7 5 (ol mhaw VY 50) Sty CeSl malar [l
o il g Oldas jo Jow pl 51wl cols 2dly a>g5 090
3 eolaiwl Loy eads oolaiwl olpl G Cgm 0 0 jenw
Snlenr 4 (23S GrSprad p e (9 LSS
SIS gezs 2 (n9 el g 3l eoliial by (B 2 b
L b, slade ganad) Cyz Zul ouls aZby, by
Al ojer «Samy Jlotol = Sl il pgmpe by, I eslital
Slagysy bojgn o Slee g oS wanja oy Slaal 5 S,
b ol 08 081 i (S, Ayl Sl dalins) gl
wsill sl als oS, all Sadly gonas; 5 b))l ke
S35 e ety Sl wgslansl eloza] Sl (LaS)
5 e Oliebl pas (S, b agzlse Ol (S, g585
Gy Cawl ool &85 a5 )0 5 Sty (§ pdya ke (5
ond )l Ghgy o) el LA (s (arass g 4 ol
SFr orl B ee Sy oy (Bg) 4 D 5 e @l
05 B e Ol o)l eSS slaasls wil)) alalga
sl Ssliie lagis ooged Bl (a3l air plejes
Pl 555 Gre) @ pdySlhasl el o Jobs daasls

Al e o @S og

&y
Q‘}Qj « ﬂ)l-,e-’-ﬁu\-l-? 6L€bsﬂfw » ‘.o|9?M ‘)%PI [\]
AYYY ol s oKiile ol jLacl

SIS Tol sl o2l Joe S b > ol Sl [Y]
L loosls cidgy Julog By, SeS 4 MADM > slo Jos
pole caSuils .wlles o Budod (iul)S Co e (6550 0,90 all,

AYAZ (s oo oy olRisls ( ludl

[3] Reilly, J.J., Thompson, R., International Survey, 1400
Projects. Internal report, confidential report, 2001.

[4] Wagner, H., "Risk Evaluation and Control in
Underground Construction”. International symposium
on underground excavation and tunneling. 2-4 February
2006, Bangkok: Thailand.

[5] Ghosh, S., Jintanapakanont, J., ”Identifying and Assessing
the Critical Risk Factors in an Underground Rail Project
in Thailand: a Factor Analysis Approach”. International
Journal of project management, vol. 22. 2004, pp. 633—
643.

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-12-19 ]

53T Jole 5 Sl dwzmo (g0luo Lo yues|

b9y 3l ool b (g 3lw Jigh (sWoojg . O Sy (suivdni ) 9 (2U 55! YA

Infrastructure Project, Doctoral dissertation, Kochi
University of Technology, 2004.

[22] Pomerol, J.C., Romero, S.B., Multi-Criterion Decision
in Management: Principles and practice, Netherlands:
Kluwer Academic, Dordrecht, 2000.

[23] Saaty, T.L., Vargas, L.G., Decision ,aking with the
Analytic Network Process: Economic, Political, Social
and Technological Applications with  Benefits,
Opportunities, Costs and Risks, New York: Springer,
2006.

[24] PMI (Project Management Institute)., A Guide to the
Project Management Body of Knowledge (PMBOK
Guide), Pennsylvania, USA: Newtown Square, 2004.

[25] Duddeck, H., "Risk Assessment and Risk Sharing in
Tunnelling”. Tunnelling and Underground Space
Technology, Vol. 2, 1987. pp. 315-317.

[26] Yogaranpan Y. M., Risk Management, the Key to
Success in Management of Construction Projects in
General and Underground Projects in Particular, Project
Manager, Australian Water Technologies Pty. Ltd, 1996.
Available on: http://www.ats.org.au/

[27] Thevendran, V., Mawddesley, M.J., Perception of
human” Risk Factors in Construction Projects: an
Explanatory Study”. International journal of Project
Management, Vol.22. 2004, pp.131-137.

[28] Ng, A., Loosemore, M., "Risk Allocation in the Private
Provision of Public Infrastructure”. International Journal
of Project Management, NO.25. 2007, pp. 66-76.

[29] Hwang, C., Yoon, K., Multiple Attribute Decision
Making Methods and Applications: A state of the art
survey, New York: Verlag, 1989.

Voslod VY adr —I¥Ae )l g o oo 9 gabue (cwaiieo (Mol oy &yl


https://ijiepm.iust.ac.ir/article-1-593-fa.html
http://www.tcpdf.org

