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ABSTRACT: Proper risk identification and management is inevitable for managers, especially in
basic projects of the country. It is impossible to implement projects in a risk-free environment, and the
consequences of the project will affect the project’s three main objectives (time, cost, quality) and usually
impose costs for the project. Therefore, considering that the risks of a project are not eliminable but they
are distributable, to optimize the objectives of a project, important and critical risks of the project should
be identified and ranked, so that we can assign each risk to the employer or the contractors and monitor

the consequences. Considering railways of Iran need for maintaining and repairing locomotives, this  Keywords:

study introduces a fairly complete set of criteria (probability of occurrence, risk effect and probability Risk Management
Simple Additive Weighting (SAW)

Analytical Hierarchy Process (AHP)

of discovery) using multi-criteria decision-making technique and SAW method had been proposed to
assess all important risks related to repair- maintenance depot of Mashhad Railway. In this regard, two
questionnaires were sent to five experts of Mashhad railway and they evaluate and rank the identified
risks through the SAW method, and finally, the risk of delay in construction (lack of comprehensive
management system) identified as the most critical risk. Then the best response to the most critical risk
was identified through the AHP model using the other questionnaire, which is “employing professional

Repair- Maintenance depot of

Railway.

project managers and counselors familiar with management techniques.

1. INTRODUCTION

The construction industry has always been studied as one
of the high-risk industries by project management experts.
Construction projects are potentially exposed to a variety of
risks due to the nature of the activities and processes involved,
the organizational structure they seek, and the environment
in which they are carried out [1]. Today, executives and
designers of construction projects in the country face many
problems on their way to achieving their goals; therefore,
these projects are not carried out within the framework of
estimated cost and time [2].

One of the basic elements of the “scientific management” of
projects is risk management. Lack of using risk management
methods or tools can face the project with many problems
about cost, time and quality [3]. By knowing the problems
of implementing projects, past and future risks and risks will
be identified, and the importance of the identified risks will
be specified by analyzing the qualitative and, if necessary,
quantitative analysis, to provide an appropriate response
to the most critical of them. In this case, correct and quick
decisions can be made during the construction process [4].

This research is an applied research, in which the
researcher seeks to design the evaluation and ranking of the
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identified risks in accordance with the construction project
of the maintenance- repair depot of Mashhad railway and is
attempting to implement the method which its results will
be applied in the future. Moreover, this research has been
innovated due to the simultaneous use of simple additive
weighting (SAW) method and Analytical Hierarchy Process
(AHP) method, and these methods have not been used in
railway depot projects so far. Also, in this research, the most
critical risk and the most appropriate response to this risk can
be used as a basis for future studies and construction projects.

2. METHODOLOGY

This research consists of three areas that are described
below:

A. Territory: Geographical location is limited to Mashhad
Railways and field studies have been performed for the
construction of maintenance - repair depot of the railway.
The interviews are largely limited to the main experts of
the project, including project managers, consultants, and
contractors, as well as several experts in the research process.

B. Time period: The present research was conducted in
2017.

C. Subject: It discusses the issue of identifying the risks
of the construction of maintenance- repair depot of Mashhad
Railroad, and it seeks to determine the significance of each
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risk through risk analysis by the Simple Additive Weighting
(SAW) method, so that the appropriate response to the most
critical risk is determined and the principled decisions can
be made correctly and promptly during the implementation
process until exploitation.

The research hypotheses that have already been examined
or whether they are true are:

1- Risks in the maintenance- repair depot of Mashhad
railway project are identifiable.

2- Risks can be prioritized using the SAW technique.

Also, the goals of this study are divided into two main
objectives and sub-goals:

A. Main Objectives

Identification and ranking of risks in maintenance- repair
depot of Mashhad railway project

B. Sub-goals

1- Identification and extraction of executive risks of
railway projects using theoretical studies, expert opinion and
documentation review.

2- Identification of criteria in determining the priority of
project risks.

3- Weighting and prioritizing identified risks based on
SAW model.

3. RESULTS AND DISCUSSION

In this research, theoretical studies and questionnaires
have been used in accordance with the research method.
With the help of the risk failure structure, experts’ comments
and project managers in the construction project of Mashhad
railroad depot, a list of possible risks that may occur during the
project implementation were collected. The list was provided
to Mashhad railway managers and experts, and they were
asked to identify any risk, the probability of occurrence, the
probability of discovery and the impact of the risk (the impact
of cost, time, and quality). Then, using different methods
(extensive study of risk identification at domestic and abroad
projects, studying backgrounds and experiences learned in
previous projects, multiple interviews with experts), 100 risks
were identified. In the next step, among all identified risks, we
rank all risks through the Simple Additive Weighting (SAW)
method by using probability of occurrence, probability of
discover, and risk impact and the risk of delay in construction
(lack of a comprehensive management system) with the
highest score Itself identified as the most critical risk.

Now, this risk needs to be responded. After the most
critical risk has been identified, strategies to respond to the
most critical risk have been developed to address the critical
risk. The Hierarchical Analytic Analyzer (AHP) method has
been used to respond to this critical risk. In this way, seven
criteria and four options are used to determine the appropriate
response. Seven criteria are: Suitability of the response,
Feasibility of the response, Applicability range, Accessibility,
Evaluation of the response, Determination of respondent, and
Beneficiaries Consent.

Each of the proposed responses should be tested based
on the above seven criteria to ensure that responses will be
effective.

Given that the identified risks were ranked and the risk
of delay in construction (lack of comprehensive management
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system) was identified as the most critical risk for the
construction of maintenance- repair depot of Mashhad
Railway, four responses for the most critical risk were selected
as follows:

1- Implementation of the project management system
based on the PMBOK standard and its localization in
Mashhad Railways using the establishment of the project
information management system and holding comprehensive
training courses for all project authorities.

2- Employing project managers and advisors who are
familiar with project management techniques

3- Force the advisor to employ supervisors familiar
with project management in projects and to be mentioned
in advisor contract and holding comprehensive project
management courses for supervisors.

4- Obligating advisors to hire site managers familiar
with the project management techniques and applying these
techniques to the implementation of the project and mention
this in the contract documents.

The AHP method is used as the decision-making tool to
select the appropriate response from the above four selected
responses. Questionnaire number 3 was prepared based on
questionnaire number 1 and 2 and provided to five experts
on the railway. In this way, the criteria for assessing the
effectiveness of the responses were compared by paired. Then
each response was compared with each effectiveness criteria
of the response by paired, which ultimately among four
specified responses, “employing strong project managers and
advisors familiar with project management techniques” was
selected as the best response to the most critical risk.

4. CONCLUSIONS

This research is performed to implement appropriate risk
management in Mashhad railway repair depot project. It can
play a significant role in reaching to project specified goals.

The following results were obtained in this study:

1. After identifying the risks, the use of the SAW method
was proposed to rank the risks. Also, in order to assess and
prioritize the risks, questionnaire number one was provided
to experts and engineers of the Mashhad railway and the risks
were scored. In Questionnaire No. 2, the main criteria were
compared by pair, and the experts determined the weight of the
criteria. Risks of railway repairing depot of Mashhad railroad
was prioritized by the integration of questionnaire number
one and two, in which “the risk of delayed construction (lack
of comprehensive management system)” was considered as
the most critical risk out of 100 identified risks.

2. After identifying the most critical risk through the SAW
method, the most appropriate response determined through
the Analytical Hierarchy Process (AHP) method, given that
the criteria and options are independent. Questionnaire No.
3 was set up to respond to the most critical risk. In this way,
seven criteria and four options were compared based on the
PMBOK standard using the AHP method. Finally, among the
four response options, the option of “employing strong project
managers and advisors familiar with project management
techniques” was selected as the most critical response to
“the risk of delayed construction (lack of a comprehensive
management system)”



M. Asghar khah et al. , Amirkabir J. Civil Eng., 52(5) (2020) 293-296, DOI: 10.22060/ceej.2019.15265.5866

REFERENCES Economics, 22 (12) 237-252.

[1] M. Hajbagheri, F. Sadeghi, 2010. “Study of risk management [3] V. SadeghManesh, 2016. “Safety management in elevator
in construction industry of Iran”, International conference of industry using FMEA technique’, Journal of City and
project management, Tehran. Construction, 98.

[2] S.Q Wang, M.E Dulaimi, M.Y. Aguria, 2004. “Risk [4] R. Mohammad Nejad, 2015. “Identifying and managing risks
Management frame work for construction project in in construction of second metro lines in Mashhad”, Ferdowsi
developing countries”, Construction management and university of Mashhad, Mashhad, 56.

HOW TO CITE THIS ARTICLE

M. Asghar khah, M. Mojahed, T. Pasandeh Manesh, Identifying and Ranking Risks using
Simple Additive Weighting method and responding to the most critical risk (Case Study:
Mashhad Railway), Amirkabir J. Civil Eng., 52(5) (2020) 293-296.

DOI: 10.22060/cee}.2019.15265.5866

295



M. Asghar khah et al. , Amirkabir J. Civil Eng., 52(3) (2020) 293-296, DOI: 10.22060/ceej.2019.15265.5866

296



785 308 ()] o (oo kien & puii

VIVE B VYO Slocis YA Lo d o)l OY 0,93 ¢3S prol (lpos suodinee & s
DOI: 10.22060/ceej.2019.15265.5866

oy (Sl 4wl g3 aoliy g ool (B ()9 w9y 4 b Sy (gu 4wy 9 (2 Ll

(w521 0 3) S

Y ’u.uo PR T8 SV ) Ksb-; ‘\\.\QL?‘LA doo ‘*A\OB)M‘ ;m'" >

Olpl ol ey yuis al)"l P RPN JON R C PP R K !
Ol lioms «yliows of5T olKsls coaSiiils ol

STIERE LB

VAV A-VA rcdl o
AV ¥ o ik
WAY-1 Y=o 1y
VFAY-11-1Y o0 @l

(oS wlls
odles (23 B39 P9,
lyn Al o 35T

ool oly (Sleess - S5t S50

as Slaal wonal 3525 4y gla Sy woliy 5 Sl (e o8 Sy s Lulyd o e ofsn sl aedS
S (o0 oS 09 n 2 ale aie Veene g a0 )13 I Cou 1) (CodS e ole)) ofgn A5
S e 2l S Al (S8 @8 A a8, G 5l 0390 o Sle S, Sl 4 4 g L cnlple
4o Sy 5l plaS 5o (arass b ol U oad (gaty ) 5 plolid o] (Sl 5 pae slo S, b 030
Olnl oMl (55002 ool oly 5l 4 az g boslo S8 S s 0a 1, o] = Tl les 5 b3S
Alegsdy Joimh) bojlons 5l (olS b degorme gy (nl )3 163 8ls SlogignsSo) 4 (83 (g &
@ 039 Sl 5 By o)l vz 6T peedl lo ST (S 615, L (@S Sl s S,
sl 00 gty s (ol ol Slyean - 15025 5320 0595 b L0 e 5l Sy )] sl ool
G 4y 5 2byl 4 a5 285 18 st el ol 8 5l ey LS e delidin 9o At onl o
090) Slu )0 2SL Sy Sules 5o g b wSlo ool (80 (355 Ghey B 3l ead plulld slaSey,
! aslidy 5loolial b o 51 ey b 8,8 515 50 Sy (5 Gl Olsie @ (S ol s
5l et le oS (olhe alades anTd 5okl ead plulis Sy i Glom 4 gl o cenlie S0

20,5l Copae Glaass b LT 698 olslive g 0395 olnde 55

ol 2l b Gl (S0 ol aiile (S5 glaS; -

9 ol )0 s wile arme Cans g (ool SlaSinn; -
b SU 2

weare 5 culial (b il (b slaSn -

U G955 ) ot Sle Ll Crio ogats sloSn, -
58 slo Cunlgz )

crge Cle Caio 0 S 5l (Leie dw (pi 09>
258 plxl bStus; (nl S e e )3 ok Slinios b ond

2)lnl g b Jos drwg g 75k o cole sla B (pl Jol> 4z 51

doddo —)

Syge Sy p @b 3l (o Ol ojlsen Sl s
Sloosgp sl 48 5 )15 059 5 Cu pie Ll IS ) g adlllae
)t}u@)loﬁ)octf@uaﬂ)ésuQJ&Q%E&J&@&L»
035 o ol T 5o o e 5 a5 s b oS lejle
DT s )ls )13 oSy, ciliss glsl om0 o5l )50

iy g Jew siile (s 43 Dolo> 5l (AU slacSs ) -

£3589 @oliel DS wibe golaidl g Jlo oS, -

asgharkhahmojtaba286@gmail.com :olslKe lsonge sdiwsgs

(Creative Commons License) o, Sais 31 uilecd cod alio oyl ol onis 00ls 8 ol olKitils ol Liisl 4y 50 358> 5 S0t g 4 (yadlpo 3o
Al yau0 hittps://www.creativecommons.org/licenses/by-nc/4.0/legalcode ol jl e uilacd ol bS5 sl ol 428 5 )15 Loy o yiasd 40 B _No

ARL-R


https://www.creativecommons.org/licenses/by-nc/4.0/legalcode

VIVE B V108 domis VYA b o o)loud DY 0593 ¢y ol )] pos  wvigo 4y il

Soio hol o ailoyu 5l a5 lagigesSs) (5 IS5 5 Lad> o)l
Sl lagys obml aiesls aidl oo )9aS (o) J& g Joo
sty JE 5 Jem SIS bl ;o e (nl & 005 (Sliess
Gl sl ez Gl e az s LIV cusls sales ol 30
wyeme j5i8 3 alan b odsn 7 o Cunel s 4 oisn
30 618 Gloyw Bro yeiS azdg 3l glodes izu 4S5 odl
o Jelss plolid Luwly cnl o 005 (oo W odsn (al ly2]
5 oles Gl cage o Sy Sl g (e 5l (BT 5 S
D (o8 eSSl rizen g 2l A 5e

Sl S, oo n 98 nl szl O 5 Jloe Sl
Lwsyls g8y Jlanol ol jo o8 ale Sy 5 gy £985 &
s Gl Sype 50 g (RS e g wpa el by plulis
i 2 B ows S atie b Sy Coenl e oS o
oge ol p3 00,5 ALl (ny Gl 4 emlie Gy ol
Oles U1zl anld (b g 5 gome Jyol Slavea ol o0
LF] 5905 3561 )0 1 0 00

3 Shae Ghowis e 35 63p)l5 SIS dng (gl onl 5
O E55 Dedh o Colaa o] des 015 Cuns 4 a5 Cl
Joe b Jlis 4 Bie o] 1o &5 Cusl ©j50 cnl 4 g8
oian b cwlie ool olulid gls Stay; o 45, 9 b))
il ool b g 0og age ol el) (Slpend = (Slis oo
oolawl 8,90 ool o o b a5 cul ol NIRRT
S B Rl

S 039 Shey ply oslitul s 4 Raghy cal )0 eizres
555G 4l 9 (AHP) 5150 aldes L g, 9 (SAW) soles
o Sl shls ol sas soliul ol oly (g0 ;0 la g, ool 5
S R ol )0 0o (55l gezr Sy Vo rizeen il
Sty 25 S a aely el ezres 5 (S
55 13 eolil 550 ST lillas sl lsin Wlgs oo

o eyas 3 Ghegh (nl ol lus Sl e L
poetde (al 8590 50 Jolate )i (S p Il yo Bl o S
28,5 o0 Ol

5 ol bply ablS e a0 St ) a4 o (i 8,5
Wz Gl o)z g Dlido planil g Loy ATl g 009y )l

009 Ll Caio ;0 S Copde g plolid Gl pote
S50 9, 8bee whaw 5l Mes o2 o0 b laojyn S el
Ol g olime ojgpel il ol it culs, g U]
s e 5o o0k M b3S )0 (lies slaods
Coz)lr 5o bojgn al (nlplh witus g, 095 Slaal 4
oez V] s (o gl 4 adsl o e Gloj 5 anie
Tres & 5o olnl OleyeaS cole cane o 69, Shes Cundy
el sonlie LB

2 olpl eoladl sllai o 5le g ol Caio ohg Conl
S i 5 S 3 S Yo oA s s oy oo
Sl 53 sl ool LSt 1y o el Sladss do o iy
oo @3S 2 5 6508 Jds 5 e Slres slag b 4z
5 O D)lig GBI 4 Ly weknS Bl ol a8t csle
5 el JLa Te B Yo o ol 5 Waojles i yae ogles e
ol Voo B A 0 4l axwgd glo,gas jo sae opl oS Jb>
5o saste ladlil; 5l Jol slo 3 bl 4 2l rizeen
g @llas (ale v CoiS 51l 08 o 5l G sl 50 Ol
D ass o colss ol o el

oy BBGHIS ool s ol ploj Sose L )
S3ol G2l &5 09b o0 azlge 2 SL L ojen o (Slyes 0ign 4w o
oo 3,515 5 sabeo T+ Jolen a3l slaJlo s &b ol
acliyy 5 Cupe lojle lawgs a8 )5 050 Dlalllae 4 Ly oo
Ol ke Slhee loodsn (i 15 B s 58S s,
M sl ylee 51 a8 ais P 89y e Yo 4 ol SU
Ogra odes Jalge 51" oo Cupae b olib] pac” ¢ s Lel
bojgn "sele Cupaa cnims JSi5 jole I (S wed e
Copde e lnl b gy 5l eolaiul pae ol Sy o pos
e b SS9 (e o akn 3 1) 0390 W (o0 S
Iyl ws ax>lge oagae

G B g Jem oy ) Caio anngl Cownl 4 azgi b
Comoz 5938l 59, 0y eizred g )9iS (golaill arwg L pllen
5 559095 9] omlol B 55 g yhe Lol il o] CBlate
S dsgomme 5 5235055 o) (5l 5 et by B 9 Jom BL

BB a0 g qaads 4 3kl 4 Clylo e 5 gl oty Couenl 3l ]

M.



VIVE B V10 doxio VYRR Jlo o 0,leud Y 095 ¢3S ol () yo  saobio 4yl

&l 4l 035b slaoje> PMBOK s jJaitewl [VV] a5 o S5
P e S S S (oo W)l aelgn Glate o pae ez )
Olpoe 5l 6ol (shol adaes &5 059 Cu pae (s (sla asLs
03l 5 Wojgy 5 Seany Cupe Il 5l oolitul Wil (oo 5 039
Glp Sy Cuppie il g0 0,5 lS Sjs0 4 o] (g5l
5 059y wollae Blaal 4 Slaws of) o bbeald pae olull
o 9 Semy 5355 kS b Ol (gl (D poe Slaladl oy
0397 )3 39550 )5 el Cawy glacis Bl gy ax ye gl
2 Soxhad pae 5l le S ) ST 0 iy 0355 o o
Jya> g 00l Guad Gloj )3 codd (i 4209 b 0jgn oSS
OLigd ils 4S5 599 « Sy Zu ook 5l Bu 5l 5550 CudS
D] asl oo 30 cnl 5loge 0

Sy Capde dlgie 4 )5 Djpar S oo (al o
o2l oly Flian = G5t 5320 039y Sl 0sls w33y 055
e 5 od ad S Gl s gl Sldllas il plsie 4 agde
e Slalllas ol g (ol AluliS Slalllas 51 ool b osgs 5
5 2ol 990 059 (nl wolhae Slaal 5 S ST gla S
53,5 g Cuglgl b jlre (6w So bl g 485513 L)
4 5Sly i) aebp Cur e g 4 @S Gl I G
g oolitul 059 sl by Sontr Sz ,0 S

s s cnl oo eoliwl PMBOK o jlaslew! 51 jzmgsy ool 5o
PRINC2 j5700) 035 1 et ypo (slo sl ylos o, e oS
2ol o skl PMBOK s ikl (o2 g JPME APM
O b o laslil ol ol oo Sy S ppe 2187 ol g 00
5 005 5,919, o9 e OIS jileess 5 (i s 055
0391 ebedl (nl sloayzs 5 g0 GlogSl 5 ol (g sl
S OTsln Ghalns & 0555 U prizeed (amee (5,55 & 5 o
el 00,5 0Ll JalS & g0 ar ldais T ass a0 13 el 0auo )5
ale codgde o Solu LYY aol> o jlaibinl pl wgd bl
Ot sl IS s o sl gl riiendd g B aisS colanul

el ool oolawl o lastiwl pl 5l et cpl yo Judo

i g, Y
00,5 oo zu S oD 7 pd 45 0093 g pel8 A Jull g (0l

ARRY

oy &Sl ol plas .l ool 3 pale S ) dlgiin 4y Comnd W0 Ayl5
Ol Sy Ogelim |y (g 9 (S K £ @95 & RS 0
L8] sas )

(S 555 (Al

Sl (oo &5 (Gald pae l Cudle S (S iy
Oy b Oled 4 e ol yo a8 abl andly glladl (6,5
L5 48" Ll () 53 Sy S ppoie 0T j3 5l ool Lol sy oo
aly bl o o e 50 955 (o0 B 0 1) e Slav
0595 0 o dlou | Ll youl gy g dilus 059, 00 el laal
[] cusls sl aBws s 5l oles oo |,

Slaal 4 Gaww i jlade 5 Jleixl (525 ojlail |y S, 558
RIS GBI (S ) (sogee jobo 4 g Wil (o 0l iy pui LS ]
IV] el o o asdly )

Ry B (@

b lacslay, Jolo 1) ()] oSy Copie 4 3l oS0y Ll
TAL wils oo (cite @Bg) oo 3 5 (it golBy) &l las

i U1 148 0Bl e ey poe Lyl 5 b 3] G S
e Koo Oyl 4 .0)ls 05, Blaal 5 aie by i ,36
Sl jshie @ 5 alecwo s Jold (Dlasgs 2 ogdle o39n
L8] wsl 0 039, Slaal

pas lire a4 1) S Ve o 22V oY gl ALl o o lasll
Dy 0y o 1) St g (R Az 90 B Sxy 039 Lixe Cualad
Sl 1 051 S, (PMBOK) IS, ol 0355 ke s il
L caie o3l Sigens o35 a4 ,5T a5 anils rolasl lalos
L 5 o3gaoms cai o (lej aiile o3 p Blaal 5l (S Jlas o dne
Iyl s )as o cois

Oliwebl pac b s pae o 4 45 bl pue b Sy Lol
5555 il G oo 51 (S sl Slite 055 o 418 5
o2 arass |y Yol wilys so bo S, Cl> o Witias
IV] s o Soe Jloiir] S5 amass «ogakid pae >y s

o,y Luils laad 1) Cosdad pae 35 039, Co e o laslil

b S, lolid o Lo ay gl cslis a8 wils o andly oS

1 Kerzner
2 Project Management Body of Knowledge
3 Uncertainty



VIVE B V108 domis VYA b o o)loud DY 0593 ¢y ol )] pos  wvigo 4y il

Sy 2oyl s h9y 9 (=B 9 (S wlalan I (g paite iy ) Jgu

Table 1. Literature review of domestic and foreign studies about risk assessment methods

&b OB Sy o9 axdllao wio aol oL/ dlio ylgie 9,
\vas o) AHP il alake Jloo | 5 Jols cols Ll 5 xeebs 6Dl Sy Sy 5 lolis | )
it 8 s 1053, 50 axlllae AHP (S5 5l soliciusl L oo
JeT
\Yas sS e TOPSIS uze U35 il 5 s, elS s (6 iy copmsl S, Jelos | Y
b oo S Al b (¥ Gliw e slaliw (69,50 aslllae)
obl
\yag 5 olans S FMEA o asdllas ) Sleile S ol ;o cios] S o 5 C e Y
6oty ouold (Moo S yolso 169 90
Y40 e, byl ;6 TOPSIS  AHP o j o b )55l lacsle Sy Co pow e
1¥a0 G5, e S FMEA 5 536 3haie (G ol ) S 55¥ g8 b (sl )0 S, e 5
AHP
Wab | sl e ANP oSt Lo oy it o Sy Sleisle slaejsy 5L BYs ololis | #
Slalllae 5,50« ANP (o) 5l oolizal L lagT (ot gl 5
st 3 Gzl slasss
AR R el S350 by o3Il 30 Fse Jalse gany Zoglyl 5 (o slaoT S L) | Y
B gy ;5 TOPSIS TOPSIS (636 il o alole ulows s, 5l solicial L s o
Y40 Lo oy FMEA o S5l oolatl b jgailo] Caro 10 CuiS g sl Cu e A
Uik golo FMEA
AR Sl e SWOT s Sgutr B0 el 190d (6l 059 S,y o e (il 5l eolatwl q
lids> 15990 axlllac) (6 0t (pogaz (seges laojsn ;o &S L
(St (5, (&5 5L 0355
WA | S rehls ume | Jelow g, 9 VIKOR (g, | a2 b Gl sloojsyn (o a5 o)l ly oo axwgs | )
s sizmansl] e el aalllae 5)50) cilo 5 Shae o ol 230 5 S £585 Jloz>!
bl S (ollas 03, So Glioe Glog b (s me 5 (ot Sislee
AR < lgael e S (ol aldes Llos e Jgol (e EMEA (g 5l eolial b Sy oU5) "
Sag e AL )b o3l S slael g AHP | ) (6,085 (6,55 5 558 shae MCDM o)lassiz 5,5
G955 & Bhie s Z (i Sl e 2 159,50 aslllas
GRP 55
yva¥ 59200 Lo s AHP P SO W WE S, Sgutr Sl Ll Co e (y9i8 oy yige S s SO ol \'Y
SAW s (Mie sl ailain 352 039 1anlllae 9,50) 039 5 Sen; Co ke
\Ya¥ e 9| SPSS 5 delii ) 5 Slias glaogsy o e bl glaleol glaus) WY
sl Gleoleiiny
\raf el Sl AHP slye alads oo | ol Jelow 5 ol gloegg )0 (sles e son cuglsl g cslis | VF
Sl RFMEA a S sloog 16990 anlllan) (S el slo e slie 2
(Miie s Lo (651 o
yra¥ dee Lo, dalidin g (pods 8 (yg03] S a8 Y Loz o3 Slosl jo Sy, Co e g loliss VO
o ol RV

"y




VIVE B V10 doxio VYRR Jlo o 0,leud Y 095 ¢3S ol () yo  saobio 4yl

Sy 1)l Ay 9 (2o 5 10 Slalllas I (5 paste A N J3ur 40l
Table 1. Literature review of domestic and foreign studies about risk assessment methods
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Table 2. Proposed risk failure structure based on PMBOK
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Table 3. Risk assessment factors
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Table 4. Probability of risk based on PMBOK
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Table 5. Sample of paired comparison matrix

G 0)les Hlzo 99 05lods ylre aw 0lods lro
S 0lods Hlro )
99 0)los jLuzo )
4w 0 ylowds jlxo \

50,5 @) o oo (52 93 0 las dalidios sy ol 1, 355 25
2353 e 350 (pwid (ke )b 5l Ol s
S asbiien iy sl byl olgl anlns (gl cvand ol 5o
Sl o ad b ol aslidn yy o 4 qwiin Sl &5k
) 95 sbeamlie gl 5l Ggtw 2 dajlne olgl anlone
Oled ggozme sae | (hgiw o slasl 98T enled (o0 o ol
S oo Ol 1) Sl e jo shiel Sl malos S g (g

ol sl 1 Sl 55 5508 a8 50 eel sy (Sl

LS ) (g 4y -V
5 Ol gwyp Gb jl dade gl S oluls
sl s 2! o (il Crizren 5 Alive o 055 5y Sl
G Saglsl & aslidnn Byl 5l e S804y D50 aLBSS
039 o9y Sl eslil b Jlo sl ool aisls bl o glo S
Aol G cpl 4o oS ld Sy (g0 45, @ ool SR

g wibigs o lulid Sy Vv Jols &5 Ky oyle
@ oaxy b Jb a0 eSS oalely praasie 51,8 gy
G Sl 00,5 azin 1) b lse ol5el 45 g0 o Lo doliiow

Sy ;2 a4 ol Gy wslon o S,y gon A,

ojleds Jlme (hlie )3 5 95 o)t jlone b Sy ojled Jlme b ST
alie gihte ;b a4y oS 05l (oo dmnlie S ojlad JLre b g0
FoS S8y Bro Cuz Galply on sl ol anlie uSe pgo
8 (Yl S S L5 sebaiels Slli 51 5,55l 5
S5 (Lol S5 sl Cand 5 30,5 a5 o Lol
@ (23 jlade sl W)l Gad JooSS 4 5l (e Sle 5 S
3,10 )18 abgy e o jo a5 Gla S @S g0 2 slranslas
8,518 abg e giw )0 A5 GlAnF 4 S S Djso y0
5 (50 58 amlie 590
ooz 9 &5 (o5 b elul p (29) laanslie G le
ol Cool g (59 Cules Ho 090 oo plxl sl 0als 03,91 #
Oyge 4 (23 5ltel 0975 B Jgaz 50 ah wals o Lo lae

! 00 06)5—‘ o~ L| 4..;; 9o ‘-;‘>5) 6&%[&9

L )lxo oyl 390 dmwlono -4
o leme et S (U5 Jolye ) o jlene ol 5| o
sle hgy 5l bjlas ol5sl 5l eolatal bl b wigd 20 (59
Slp prazie w5l g (ol 5o 0,5 eoliiul (655 e
Ao o glael 51 SO po .l oals oolaiul Lo jlss 55 (yuss

ARY



VIVE B V10 doxio VYRR Jlo o 0,leud Y 095 ¢3S ol () yo  saobio 4yl

Lylro (o295 SLdmslio )0 oolistwl 9,90 b F Jgur
Table 6. Spectrum used in paired comparison of factors
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Table 7. Risk of delay in construction
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Table 8. Risks of repair-maintenance depot of Mashhad Railway project
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Table 8. Risks of repair-maintenance depot of Mashhad Railway project
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Table 8. Risks of repair-maintenance depot of Mashhad Railway project
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