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Numerical Analysis on the Influence of the Cross Section of Ultimate Capacity of
Reinforced Concrete Columns Reinforced with CFRP

Mohammad Shariatmadari! ,Nasim Nahavandi?

Faculty of Industrial &amp;amp; Systems Engineering, Tarbiat Modares University, Tehran, Iran

ABSTRACT

One of the most important issues in many project-oriented organizations
is the risk management of the ongoing projects of that organization. In
this regard, in the first step, the potential risks of projects should be
identified under a systematic and comprehensive scheme, and then, using
appropriate and desirable methods, they should be evaluated in terms of
their probability and their impact on project goals. In this study,
considering Bakhtar Petrochemical Company, a holding company, as one
of the largest companies that construct and operate petrochemical
projects in Iran as a case study, the current and potential uncertainties
and risks of petrochemical projects in Iran have been identified and
evaluated. Two methods, namely documentation review and interview,
have been used to identify risks. This procedure has led to the
identification and classification of 104 potential risks in petrochemical
projects in two categories and eight sub-categories. Also, since the risk
assessment is an evidential, intuitive, and empirical decision-making
process, the Evidential Reasoning approach has been used for this stage.
Evidential Reasoning, based on the Multi-Attribute Decision-Making
approach and Dempster-Shafer's Theory of Evidence, is a useful and
effective method to deal with overly intuitive and inaccurate judgments
made in this uncertain environment. Using this method, in addition to
assessing and ranking the identified risks, has also produced a
measurement of the level of recognition of the identified risks.

ARTICLE INFO

Receive Date: 20 May 2018
Revise Date: 16 October 2018
Accept Date: 15 December 2018

All rights reserved to Iranian Society of Structural Engineering.

Keywords:

Petrochemical Projects in
Iran, Risk Identification, Risk
Assessment, Dempster-
Shafer’s Theory of Evidence,
Evidential Reasoning
Approach

doi: 10.22065/JSCE.2018.132587.1563

*Corresponding author: Nasim Nahavandi
Email address: n_nahavandi@modares.ac.ir

1YY G axio ATR] Jl (Y 0399 0 5lowt <V 0598 codlu 90w (wiigo (i g 39 — (oIE &) g



Of 210 3lw (qwiigo (ol Jbeleolo

SUSEERIN IR SR X FRVSIREINK UUNICH K-S IE SN ESSNRS PSP P [P TGN B POK SNPCIN S PRV PSS
20 Sgrge Sy 5lo,eSl ales sl o o Sleny 5 Lle,d 5 [V s 3925 T(EPC) bl i cwdige slaojen sla
L oS 18 ol 0,90 b sl oo acSin, LY] 0 Slolis i ls 0925 05dll &g a5 o, ylisgel o Janoes 55 g oliilejlu
Sl Camlioo a5 Wadiae [l 1l Ken 5 ol V] w8 13 cdad 5550 canls Sy Wigd axdpdy b g ol ools pals
Lﬂbo)jj.a )‘ G)LM J....S‘SA ).u.u UL°) Jj—b 9 [SOSEW. la}.v L:e;iw) m)jf)o ‘) DO C) S| u&o.a as Gﬂ...a le.ho‘d?) GALQJ
a8 wlosls oylas [6] al ) Kan 5 cpudlsl ool lacSiay ) (65,1500 pae 5 56 a5 wo S o Sl b g SLol slaanja Jomie
dJ.Ja )‘ w00 ob)’ L}'“m LSLQMJQ )‘ )..»‘).S J""’ LAO)SJJ 6&@)m 9 0992 ).\.a..\.po “)5)(5" )Ua..u‘ as d.?u—‘ )l :Yw 0)9)9 @5‘5 GJL.J
—diype A5 WSS 5,dug, S,y ol b el S 095 Jbe slaslpriog @l 6l ley 95 Jday ) S0lesy o190 (5 lns jo )0
o bl o) (cwyp 1) 0gill oS, Gl Sl (65978 9, (al 5ol 035 (reedS (IS b SG bl oS 1) 095 lo
Sy oz Canlie prizen gl il Lo « Sy Co e a8 (6,515 bl (o 1) 055 mlie g 005 (ass | 095
ool 5 (6 59100m (a8l 4 lacdld cpl [F] oS Ju8 5 copae | o] g 00,5 ololis o5l oo Slie | o390 adlio b g 039y
5 a5t o B)) yolo slasles (oaled (Sgm 5l b Sy S e oy n 55 g)cnl 5ol walsS e LBl 5 50k Cangllas
28,5 Jloel ((SSlos

LUyl sl 85 Basb 51 a5 djloon Lt 0590 o sliael sl |y (il (nl o5 sl sl s gz o 51 Sy e
1l Al Loy T a5 el T 51 e sy G 035 0silly (GlocSns, 51 sy i) 5 LS 4 xaz L Sy 45 yalans
oo Y] GailSen 5 008y 5 [A] (2550 5 oouje oS IV] aily s lacs ) o llai 5 38 c g (ool slagials
plsl ol alizee Jolie 5 5 039 n lipl sl 0 Camlion g Sl 0digd IS5 g yotns Cllad o Sy Sy pate o5 wlanils
Qilgs oo Sy Co e (Jlie glys 0,10 8929 EPC (slo 059, ol 5B 50 Sugy Co e wilgd L bLI )1 o soaxie Olllas 5,8
b loojsp colo JooSs 50 Wlgige omizmen LV A ams sge | cil laogsn ) (S el 55 5 A (Slaimeds kS
SDY N 08 Sy oo 0 4l parass sloanje GmalS 4 e Glgioe 5 s [Fl S K8 ouds (s anzo 5 0o
Sy 2lolid 5l Bas 098 0 0b bSia; Cupae Sl (S Sk 5l S Olge @ wfn S, &5 2bjl s pluls
85 Sy 61,556 T 51 g VYT 0508 oo 055 oy ol 50 Cmlion o5 ol Jainn (sloSn; 5| (ncd 851 o2l 8
DVE] W9 oy 0590 Blaal s oy (6,105 150 (lime i 9 0las, Jlazsl blod 1 Casly oo oais ololis

Swoign slaun, 2bj)l 5 wlels 4 Sl 4oy Sy, 2Uj)l 5 wlolid a0 00,8 Ollllas 0929 L

Gl ot ol o dsS allie ol po el oadi Slaz 5 lnl 5o Wefsn o eles 5 Cn et S (S Olsie 4 (ordy
s Ol 4 5L by Saale ofy (pl jo 0gd wSloy (lal je serdyrh sleolsn e, b))l 5 elebid 4 weplls
Il plobid gl cal oad Sl (6890 addllan slwly jo (Il (oondorh Camio Gl pose 5 Qe (25,5 )
29 ebdnd Jase 0 0ad Slulll slacSias ;) obj)l anlyd aSbl 5l canl ouls colaiwl anlas § Olastis cw) p 0,00,

- Uncertainties And Risks
2 - Engineering Procurement Construction (EPC) Projects
3 - Evidential Reasoning (ER)
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4 - Risk Identification
5 - Project Management Body Of Knowledge (PMBOK)
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- Failure Mode & Effect Analysis (FMEA)

- Risk probability and Impact Matrix

10 - Risk Level Matrix
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14 - Human Judgments

15 - Fuzziness (Vagueness)

16 - Ignorance (Incompleteness)

17 - Fuzzy Sets Theory

18 - Dempster—Shafer (D-S) Theory of Evidence
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0.0843 0.2908 0.4369 0.0289 0.1432 0.0159 IM1
0.3057 0.0770 0.2282 0.1949 0.0787 0.1155 IM2
0.0540 0.0000 0.3283 0.6177 0.0000 0.0000 IM3
0.0945 0.0000 0.3525 0.4991 0.0539 0.0000 IM4
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99 0.2459 0.2284 0.2633 IM13 18 0.5821 0.5551 0.6091 IM3
75 0.3816 0.3323 0.4309 IM14 20 0.5746 0.5274 0.6219 IM4 3
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44 0.4821 0.4757 0.4885 IM18 97 0.2781 0.2781 0.2781 IM8
38 0.5048 0.4869 0.5227 IM19 58 0.4298 0.4021 0.4575 IM9
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