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Abstract: Based on the whole program risk factors system this paper proposed the schedule risk factors of large scale and
complexity construction program 113 questionnaires and a case are collected to build and test Bayesian network that could i-
dentify key sensitivity factor and the biggest caucuses chain by learning and reasoning function and then it forecasts the de—
gree of schedule lag. Some strategies are proposed for large scale and complexity construction program.

Key words: large scale and complex construction program; schedule risk; bayesian network

16~9 .,
. 1 10 ~12
20%
2
2007
1
3~5 .
12015 -08 -30
: (71390523) ; (71571137)
(1971 -) . ; (1982 -)
( ) (1986 -) .

; (1984 -) . ; (1990 -)

* 120 -



GREVEEV 2016 24 A- 530 %% 4 (5% 196 H)

(BRI E %

. 3 17
1 ;
13 .
Kim 1 Taroun ” Matlab
10 .
2.2
(1)
1 (2) 5 2014 12 2015 1 156
1 (3) 136 87% . 113
. SPSS17. 0
5 a 0.927 0.9
(1 - KMO 0.712 0.7
Bartlett p <0.001
1 (2) 2.3
. . 1 (3) .
R
Kim 1 Taroun " : N
— ;
1 . ;
1 —
31 .
( ) (
( )
1o
3
~ ~ 14
. .. 3
. R1.R2 R3
. 0~4
5
. “ - 109" 10%
~20%" “ 20% ~50%" 50% ",
3.1
2 GeNie2. 0
2.1 . 1
( Bayesian Network) o
6, R1.R2.R3
3 High R3 Medium R2

° 121 -



/ﬁffﬂiﬁ—gﬁ_/f/ CGRBIZE)2016 4 4 A -5 30 %5 4 M (&5 196 1)

A 5
TETE A
H AL

I T A
FBRRERI A B3

FHgm 'y
KA B

Tji [ A
ﬁﬂf}{éﬁcﬂ 5A
AR EANEH

T
FHRAA A

BT
LBIRATE

A0 VA,
Iinf ik = 473 Bl
1F, REERK

it 1 Ffrge A
RECPY SR i

i | HAri
R R P

151 H P it L
A LHA
A

Tji A A %
H 52 S

I H ) sz 2L
M A E41958
A

BRI 8
e TR A
L T4

HHEILH
i L ATE A
1538

A B R
K. BEZL
WA
| hurko7plet I
T AL LHLE
1
Low R1 1/3. Ge- 20% 3,
Nie2. 0 Access GeNie2. 0 “ ” 20%
Access 100% 3
o, 2, . .
3.2 3
”High 100% 20% o

Al F 75 A B
2% 'J/W—A\ i

H 43% HIH

AT R / M 270
—T—r 1. 30% H

H 71% Ll

M 13% E E E v """--..____.
(s ———————————m—
L 0% 4 Iwﬂﬁﬂr. EEJFH InyH# fmj Iulﬂﬁfaﬂiﬂiwﬁmk“
T Ao 5 A b A
50 P B A B F IR —— H 21% ' ;
HHEEME . E& B M 0% '}l M 48% H 2
LS 3 S I 499 i T 319 E , :
H  54%
M 41% i s u e RE T B
H 49 H gc/; L H 34% o e ™ ML T AR
M w/’ e R I LI H 40 mmms | FRKTRE
2 M © [ 1. 36% [ M 28% [ p L
. 5% L 70% — : . L T. 28% - y]\_/][';(l)(;{' ] : :
D 70 1 1
TEAFFADIN X AU T 1. 69% ]
A RS ) . T g T 2
T THE EUR TR 1*1“:*“}& CHE RA P L] —
——— | H 33% T 1 g H 98 |— | Jb/(rﬁjqu
H 27% . H 92% M 35% 1 M 1% v 0 H 35% (] VESCRA
M 44% P Mos%E 0 [T 330 s T M 31% HH Hn%---
L _39% i L 3%R ) || . 35% v v s7a :
A0 B AL 1 TE Z//’ . 32% L
Al —F

T i e R 1, yTy=s
H 25% HEH adad S A 2 MRS AT S T
M 51% i ‘—--______- 56% — | %@EA%ETET;&# T EE

— H 220 |
L 2% 3 H o 98% M m/?,
y M 2%p 1 a4 | L 15
TR I% "____,.-""-J \L g I : I 15%
H 15% i | f R AL i spa ] — - T T N o Ay
M 28% | R A SR AL HRE Al R R Iurﬂﬁ%ms&f ;vu;f
L 58% H 1%f v % 1 H 14%ms i 1 H 33| 1 |, H 205 HEH
M 3% I M 20w || M 32% N VY1 HEH
L 68% ! I 66% ! . 35% L . 76%
2

° 122



CEREIEE)2016 54 A -5 30 5% 4 M (L5 196 1) [EIEER S F %)

Al FE T —
ZI - ACF A HI I H T ERE HAR

H 47% ! -
S TR S B / Mo -
ARG ERE A

=
=
Pa

op
=

1 ; :
~ g rm 120 & 71
e o e AL s oA
- & H  48% P W 1o mml "
%IU\L A ﬁ’:‘bﬁiﬂimﬂ‘ﬂz M 0% Pl M ﬁﬂ"/z - H 81 Z/? ——
WIRME, XREK L 529 e— L Fll% m 1% 18;
(4
H 5% : / \ —
M % b -
) 4% . BB o] e 2. P | BT ‘?zéL}AT}i _ _ rvep—
— Lot T FOZE T i R
. M 1%l H 369 T e KRR
EBN ] ol 0 L4 W 200k | | notf 1T
Lo L VER L e
T AREE I L S AR T | | T e TR ST T2 —
iETHRE M RIS 0 2% T ‘ PIeS S TR
H 280y | Pl H 92 m— | 330, H 320 | | AR
M 41, M 4R ! ! L 36% v M 330, mmm ! T ll%h: ™
T 316 | EAREN L 350 jmmm | | M 520 el |
L 37 mmm ||
RS AN SN
Hoo 6% i LR RH TS S A TR
M 499, jm— \ EANCE Sl Y (B A’Pxﬁz?ﬂﬁl
I. 26% S H 27% H
H 96% M 580, i |
Mo 4%m 150} :
= R‘u% / noo0%| fod L D%R:
H 16 mi | | Fﬂubﬁ”kimj} I
M 27% i MWH’M\M@HJF?H mﬁu z Al =it B I A iﬁEﬂimﬁk\ B
L 57% - — :
. H 2% H | H 339 Pl le—H 1%
Mo 3% i ; M350 jmmm || M 24%
T 68% - i L 32 . L 75%
3
3.3
16 4
A3 R
40 5K AN i F BT AR
T ARG

H 47% D
AT TR / M 260 |
I 270 | |

T

H 35% P
M 320 |
L 330 | !

’ I EL TS LA e T O T A 2
AR s UGl
H 48% g H 19%mi @ | T
M 0% i i M 509 | M
215 LA (R 1. 520 m— T 31%mm | L
I PME, LR R
H 55% J VL[ PAf Rl B P BRI T 5 TR A ]
TN s e B TR SR TGRS
= . . H 5% H 10% I 3 H 36%mm | H 429 BIﬂﬂ(T&ff&
M 919 p—t M 219 | M 35% P M 299 T 1% T
1. 4% 1. 699 [m— T, 299, | | L 299 M %0%- i
L 70% p—
U H BT H 52 8L Iur [0 22 SUHE T B S AT fﬁ H A&t L
[ HE BTG Frn ¢ ,Aﬂﬂ eyl T
H 28% P M H 92% f— M 330 i | | H 32% . AR e
M 410 i M 4% P L 36 | | M 33 H 11w |
L 31% P L 4% Do T. 350, . | M 520 j—)
%lﬁEi@fﬁf@L T 379
{EA3E
A ~ T >
H 26% SIS St R TR
M 49 I—— A I A L |2l Hﬂlﬁ Tﬁ*ﬁ?ﬁ
1. 26% - H 96 p——) %;é" =-'
M 4% T ];0;,-. :
SEHEES L 0%| | MR/ mi T

H leomi | ! B e R
M 279 - ¢ MWH’M\M@HJF?H HALL b AR A IwFIﬁ#M%'f é’au=§
L sipm= W i H 1s%m| | | H 33% T e !
M 31% : M 200 mm L M 35% mmm M
L 68 p—— L 65% m— L 320 e | L
4

° 123



= 3 YA 3 KL
/ﬁﬂﬂz_ﬁi?f/z'?/ CGRBIZE)2016 4 4 A -5 30 %5 4 M (L5 196 1)
3.4
100% 5
BliEry=p gl
240 5KT A 1 H TS H A
H 47% MR EH
LR S LR B / u 26%E- H 357
H 699 —— " 1}/[ :%g{
Mo 13%m o 'd 33%
DI L)l AATHE R RFymE TG ATAE
T & Ao \; F 5 5 AL R B
H 480 o '
o R (S Moo || H 19% | "
CELINESS o L 529 jm— ] e B L
H  55% —1 ‘ \
Mo A1% — N——
7 B ) BBk TS
L% M EIAL TR AR ERE TR | [T B
H 59 Il H36% ; H o 429 fm BRI
M 919, — ITVI 2(1;;1 i | M 35% : M 299% [— T el N
1. 4% . OO T 29%pmm i T 29% jmm= M 307
L 70 j—
TETE I H 8 X 1 )8 St L s i [ N TRHE T.
b AR a | [ R peludi ) AT i —
- N H 32% H 27% O ils T
H 28% L H 929 f—— ] 330 Mo | H 32% TARCRAR
M 41 | M 4% | ; L 369 mm | 1. 729 — M 33% H 1i%m: | ¢
L 319 m i . 4%| 1 H 1. 35% = M 520 ::;
HIEH L i L 37% |
R i =
T At Fe e T
H 26% H IS S B ETAR
M 49%E- : \i {'4 10826 — 58 5 T i |20 Hﬂ T;p/ ?zi?ﬁl
L 260 | Looo%| ||| i i B =
T ] — L EBL-J N
H 16%m ¢ A b e B Sy A
Mo27% i BUIFI A& 3 T T RN L»&.)%z Al B VR A JTHTERATR %IE/
L o7 e 2% || H s m | H 33% » H -
M 31 - M 20% 3 i M 35% M
T 680 [m— L 650, p— L 320 L
5
2014 12 28 o
N 2, 2
N 3 6.
~ 2 ( “A)7 )
“ ” 3
4
2.59
139 . NN 19 ’

124 -




CREIZEE)2016 5 4 1 -% 30 %% 4 99 (5 % 196 4) [EIEERS F %)

2

High  Medium Low

139

3886

3886

2.98
19

* 125



P) o] 28 o - .
BB Tk CBRBIZE)2016 54 A -5 30 55 4 ] (&5 196 B)
lkjFI')‘ F 82
LT A AR L AR
H 0% e
akip {44207 N M 0% H 0% e
- ol 1. 1009 |—— M 0% :
)| T, 1009, [e——
M 0% :
s =z | RETE T /aszv I\F%“ it T AT
[ty 77 . e ZL_ i AT
/ A }L.T X 5 A ARG
T o B " .
WEUME, KREK L
H 0% i N
M 0% : ' e
Lo 1005, —— Bt AT Ve LT KT 5 #rhé S
: {’Jﬂﬁ’fM’F % S
| ER0 B AT LR Hi L RS
H 0% § i H 0% 0 Hoo0%] || H 0% &g | BI@J(TWEE
% i Mo 0% L Mo 0% b M 1007 Sum—yw—"
o I, 100% : L . 0% ! ! H 0%
C M 0%
/ L 100%
I A H S8 8L IU'HIDJX‘XTETQE g Mﬁm% T F N T T 4E4
et n S e VEFT A T 2020 _
RS 4 AE9 ke H o 0% : BRI LA T BONFRIT I
H 100% : " I M 0% ; ™ H 0% AR
M 0% : 7o - " L 100% [e—_— M 0% H 0%
L o%| ifY ! L 0% {J\ ¢ L 100% A i
M0 o
L 1007 me———
Eul E%g%iﬁﬁ'ﬁ TR
> )2l iai / SRS I B, T
- SRR prawym =2 oy BAn A LT | | IR LR
M 0% ! M o15%mi i H 0%l | & 1 e H 0% ¢
L 1009 —— L 719 pe— M 100% | H M 1007 [ust——
/ \ i ()% i { T. 0%]|
R, ; LR
g - L\ﬂ% ikjlfhm‘ﬁflilﬂﬂ— THARERER, Bt
H 0% P H 0% | | i o H 1009 — —
M [ M 0% oo M 0% ]
L 1007 e— T 100% m— L 0%
6
24
3 ({3
3 ”»
10% 71% 2.4 ’
10% ~20% 5% 2.4~4.8 ‘
20% 14% 4.8
1 M .
2014 12 28
.2014.
B .C . . . .
2 Assaf SA Al -Hejji S. Causes of Delay in Large Construction Pro—
N N N jects J . International Journal of Project Management 2006 24
2015 2 6 o (4):349 -357.
25.3 1.3 3 Khodakarami V. Abdi A. Project Cost Risk Analysis: A Bayesian
71% 2.4 Networks Approach for Modeling Dependencies between Cost Items
4 J . International Journal of Project Management 2014 32(7):
5 1233 - 1245.
4 Giindiiz M Nielsen Y Ozdemir M. Quantification of Delay Factors
Using the Relative Importance Index Method for Construction Pro—
X jects in Turkey J . Journal of Management in Engineering 2012
29(2): 133 -139.
5  Musabbir S R Hadiuzzaman M Rahman M M et al. Innovative
° (1) Risk Aperture Manipulation Model for Risk Management in Mega
Project Construction J . TTEA (2015) 1 - 14 © STM Journals
1 (2) 2015.
N 6 I
2007 27(9): 54-60. ( 139
+(3)

* 126 -

)



GRBVIZE)2016 4 A% 30 5-% 4 B (L% 196 8)

(BRI E %

5 NSGAII
1( min) 2( ) 3
S, 2608 1338590 3.56 40 43 37 38 39 134678910
S, 2698 1338590 3.56 40 43 37 38 39 134678910
S, 3250 1609970 5.18 40 43 36 38 39 1234678910

Afshar A Haghani A. Modeling Integrated Supply Chain Logistics

— routing Problem in Disaster Relief J . Computers & Operations

Research 2014 42: 25 -39.

in Real — time Large — scale Disaster Relief Operations J . Socio — 10 Abounacer R Rekik M Renaud J. An Exact Solution Approach
Economic Planning Sciences 2012 46(4) : 327 —338. for Multi — objective Location — transportation Problem for Disaster
2 Yi W Ozdamar L. A Dynamic Logistics Coordination Model for E— Response J . Computers & Operations Research 2014 41: 83
vacuation and Support in Disaster Response Activities J . Europe— -93.
an Journal of Operational Research 2007 179(3): 1177 -1193. I Chang 'S WuJS Lee CN etal Greedy - search — based
3 LRP Multi — objective Genetic Algorithm for Emergency Logistics Sched—
7. 2011 31(8): 1497 —1507. uling J . Expert Systems with Applications 2014 41(6): 2947
4 Ozdamar L. Demir O. A Hierarchical Clustering and Routing Proce— —2956.
dure for Large Scale Disaster Relief Logistics Planning J . Trans— 12 WangH DulL Ma$S. Multi - objective Open Location ~ routing
portation Research Part E: Logistics and Transportation Review Model with Split Delivery for Optimized Relief Distribution in Post
2012 48(3): 591 —602 —earthquake J . Transportation Research Part E: Logistics and
5 Najafi M Eshghi K Dullaert W. A Multi — objective Robust Opti- Transportation Review 2014 69: 160 ~179.
mization Model for Logistics Planning in the Earthquake Response 13" Deb K Pratap A Agarwal S et al. A Fast and Flitist Multiobjec—
tive Genetic Algorithm: NSGA —1I J . IEEE Transactions on Ev—
Phase ] . Transportation Research Part E: Logistics and Transpor— ive Genetic Algorithm: NS J ransactions on &y
lutionary C tation 2002 6(2): 182 -197.
tation Review 2013 49( 1) : 217 —249. crutionary Lomputahon (2)
14 NSGAII
6 LARP
J. 2008 14(4): 778 -784.
] 2014 14(4):160 -167.
15 NSGA - 1l
7 Barbarosoglu G Ozdamar L Cevik A. An Interactive Approach for
I 2013 27
Hierarchical Analysis of Helicopter Logistics in Disaster Relief J .
(11):48 -52.
European Journal of Operational Research 2002 140(1): 118 — ) .
16  Collette Y Siarry P. Three New Metrics to Measure the Conver—
133.
gence of Metaheuristics towards the Pareto Frontier and the Aes—
8
thetic of A Set Solutions in Biobjective Optimization J . Comput—
. 201 13(1):1
J 013 13(1) 1169 ers & Operations Research 2005 32(4): 773 -792.
-178. ( . )
9 Rath S Gutjahr W. A Math - heuristic for the Warehouse Location '
( 126 ) (5):73-77.
7 Yu C Sheng L. Yun L. Integration Management Framework of 13 .
Large Complex Project Funded by Government J . Journal of Engi— I 2015 2:016.
neering Management 2012 5: 013. 14 KimSY VanTuan N Ogunlana S O. Quantifying Schedule Risk
8 in Construction Projects Using Bayesian Belief Networks J . Inter—
R J . 2010 national Journal of Project Management 2009 27( 1) : 39 -50.
1: 36 —38. 15 Taroun A. Towards A Better Modeling and Assessment of Con—
9 3G struction Risk: Insights from A Literature Review J . Internation—
7. 2013 (4): 102 - 104. al Journal of Project Management 2014 32( 1) : 101 - 115.
10 16 Jensen F V. An Introduction to Bayesian Networks M . London:
J. 1996 4(4):24 -28. UCL Press 1996.
11 17
J. 2011 25(10) :27 -31. J. 2014 22(002) : 135 -141.
J. : 2014 13

* 139 -



