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Abstract

Population growth and the subsequent surge in urbanization has drastically increased
the number of construction projects in metropolitan cities implementation and
management of which may involve numerous ambiguous and unknown issues or risks
that can impact project objectives depending on the specific project characteristics and
municipal conditions. Thus, the purpose of the current applied descriptive correlational
survey was to examine the extent to which components of risk failure structure can
impact the goals of municipal construction projects including citizen satisfaction, cost,
time, quality, range and safety using Bayesian Belief Network (BBN). The purposeful
research sample comprised 45 managers, deputies, relevant officials and experts in
Isfahan municipality who were consulted to identify the project risk dimensions during
2016 and 2018. A questionnaire was employed to collect the research data which were
further analyzed using the project risk structure breakdown to classify and identify risks
and matrices. Partial Least Squares Method of Structural Equation Modelling (SEM)
was employed to validate the questionnaire data. The simultaneous impact of risk
dimensions on project goals was investigated using probable cause and effect modeling
based on Bayesian Belief Model. The findings verified the significant positive impact of
project risk components on the project objectives. The innovative characteristic of the
current study was the integration of SEM and Bayesian BBN and application of error
state analysis technique and risk effects in risk failure structure which can establish
certainty concerning the analysis of risk dimensions and their relationship with
precision of priorities in risk management process.
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Table 1: Classification of construction project risks from the perspective of
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risk coding (researcher made)
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Table 3: Assessment of risk categories using risk acceptance matrix

nicaor | B |8 >
ndicator 7 S
eyl T 2Bt |5k | Bt
Risk categories ruT [RT| & F | B i 8w E 9{
< g B
(Lo8)5) s )b ped sbobio copae sl Job> Sy | 47 | 13 R2 4 4 3
Sology I ol S 49 14 R2 4 5 3
Jobin j| Jols S 28 | 14 R2 2 4 4
I 28 6 R1 4 4 2
e 5l Jolbs Sy 31 | 16 R2 2 4 4
Sloss lagloils 5| Jols S, 57 19 R2 3 5 4
S b M 5 Jols S 14 5 R1 3 2 2
o Slawgo 5 b 3l Juols S 25 | 14 R2 2 3 4
5385 9 gl 2el3 ) Juols S, 29 9 R1 3 4 2
P 95585 jl Jols S, 15 6 R1 3 2 3
Sl g days | Jools S 25 6 R1 4 2 3
Sed s g I ol S, 55 11 R2 5 3 4
olgs pals ol s g 5l Jols S, 10 3 R1 3 2 2
oigopllss 1 ol S, 26 10 R2 3 4 3
sty Slllas plsl I Jols Sy 52 | 15 R2 3 4 4
hsd) ojon cugad | bl S
et 32 | 8 R1 4 4 2
Sl slaar ) Jols Sy, 48 | 10 R2 5 3 3
o b (b 5l Jolbs Sy 80 | 15 R2 5 4 4
S b phb cugal y 2Lk 5l ol Sy 32 | 13 R2 3 3 4
93 36 ahb caga 5 bl ol S, 15 5 R1 3 3 2
slel el g g 1 Jols S 37 7 R1 5 4 2

1.Chapman, C., & Ward, S.

(o)



Ol&ed 9 ey )S Gage g §HUSLw ddlae (5l S a8l

55 g Sl | ol (g3loalil S 79 14 R2 6 4 3
bajgme 5 Sl jlee 5l Juols (g5Lo3lj] S 42 8 R1 5 5 2
Sladlis | Jols S 43 10 R2 4 4 3

Loyd)5 5l o> ol ol S 41 12 R2 3 4 3

(hyoe Sy slioy) JSSlog 5l Jeols ol 2] S 65 10 R2 6 6 2
R 3l Jeols S 204 | 22 R3 9 6 4

Sobyoy | ol S 52 10 R2 5 4 3

Sy Sk (5 52830 558 5 1 oo (Giamaus o ilo 2 JSU
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Table 4: Conditional probabilities of variables according to the proposed strategies
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Figure 3: Factor analysis and structural equation modeling software path
coefficient model in PLS
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Table 6: Sensitivity of the objectives of construction projects in the basic state
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