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Il 0078 0.3%

Level RFAI RFA2 RFA3 RFB1 RFB2 RFB3 RFB4

1] 017 0683 0.2 0.0% 0.16 0217 0.467

Level | RFAT1 [ RFAI2 | RFAT3 | RFA21 | RFA22 | RFA23 | RFA24 | RFA25 | RFA31 | RFA32 | RFA33| RFBI11 | RFBI2 | RFB21 | RFB22 | RFB23 | RFB3I | RFB32 | RFB33 | RFBAI | RFB42 | RFB43
M 1023810625 |0.136 | 0.102 | 0.364 | 0.341 | 0.134 | 0.06 | 0.117 | 0.268 | 0614 | 0.75 | 0.5 | 0.25 | 0655 | 0095 | 06 | 02 | 02 |0.097 | 0.701 | 0.202
ﬂE

Hf?ﬁ'il 035 1035 | 049 | 049 | 049 | 049 | 049 | 025 | 009 |{ 009 | 015 | 025 [ 009 | 035 | 035 | 015 | 045 | 021 | 021 { 015 | 0.5 | 0.5
[=]

Al
7%Hi| 0.0007 | 0.002 {0.0006 | 0,0027 | 0.0095 |0.0089 | 0.0035 | 0.0008 | 0.0002 | 0.0004 | 0.0014 | 0.0071 | 0.0009 | 0.0055 | 0.0145 | 0.0009 | 0.0296 | 0.0046 | 0.0046 | 0.0027 | 0.0324 | 0.0093
Rank | 54 | 33 | 5% | 3 7 10 | 27 | 53 | 63 | 59 | 38 | 12| 5 18 5 29 2 21 2| 0 1 8
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V0582 | 0109 | 0309 | 0627 | 0.28 00094 | 0.109 | 0.582 | 0309 | 0.25 | 0.75 | 0.572 | 0.209 | 0.109 | 0.109 | 0.306 | 0.065 | 0502 | 0.127 | 0.098 | 0.184 | 0.349
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103



Mo oz 2001 6

project planning

Insufficient available
utilitiss on site

Subcentractor
failure/banicuptoy;
manual
G~
Unskilled
Subgontractor)

Boxgider
Placement

Construction
Risk

Late Delivery
Equipment ar
Materials

Dasign Error or
Omission

02 9 N3&d el23

o] 7|E AxE YAHA L= (Decision Node), 7|3|E
(Chance Node), #f'==(Value Node)@| 37}% lr_Efl} L=
o] BAE Ueti= SHRE FAEY, A e ALY
o2 #ASHA = o7 AE Y HeeHStrategies) S
ez, 7]3eE9l ¢ ESAA, BA7F 52 AHEe
THA A e (Ee A4k g 9n|gitt, 123 o7t 9
WA= shdste AZdste] ey, WA= ST} A
St Wkl SHER7F Euf= WO R PG 2 Al
TFollAE 974 eaaet Algd AR AEokglen], 1
gakr = e 8, 9%} 7tk 1% QoA HE Ak Zo] o
Fr 7 aadiprt FAl oA YIS Al o R kot
8= o] wi - golgttte As & 4 Ao, FATE AP}
WA oY HAA0A7) AT oA AASEAL Al

Al vehdes 2A303E Frle7HEA BlA28E & Ut
A =l

3.3.2 dYARY 15

FI=E 153 Fol=
o, B4 o] &H Are
|5 P YIXE 7]EL

r

gl

o
A
¢]

[ AP

4

dga
89} 9
FF=

< A% AHARE FHlsfoF 8t
AE7he] FuATdyt BA S
=

A & 4 olw, $A4 7|20t 4

104

H7 ARA 2|A30IR0 gt

Bl A 39K # = o X UMSE | 223U
3% Z7} 0.2 283,761,490
Labor Cost 5% =7t 0.3 472,935,810
5% A 05 472,935,810
170E XA 05 183,618,170
Mobilization Delay 2208 XY 0.3 348,855,860
IHE XA 02 570,967,240
Subcontractor Failure 0.25 100,000,000
o Barkrupte 05 200,000,000
piey 025 300,000,000
AHAfH| 3% =7t 03 111,511,785
Inflation 5% =7} 05 185,852,975
10% Z7+ 0.2 371,705,950
1,0008 0.2 -375,961,260
Foreign Exchange Rate | 1,300% 0.3 -238,226,310
1,6008 05 0
TIIMZ 10% 7} 0.25 3,184,639
e Temporar T
zfrrciﬁre mporary 0% =7} 05 6,369,279
0% =7} 0.25 9,553,918
JHA|ME9| 10% 0.25 3,184,639
T ,184,
g;?;ﬁfe emporary 20% 05 6,369,279
30% 0.25 9,553,918
M=o 0,
Damage Temporary JiMERe) 3% 0.25 31,670,968
Road 5% 05 52,784,947
10% 0.2 105,569,895
239 Holojab|2 0.25 31,717,130
Collapse/ 158,585,6509] 20%, 05 47,575,695
30%, 50% 0.25 79,292,825
¥ 8 NS JAFOIXIC| gt
EEDE g o A [gums] zrag
) ZHIH| R
o |
ge@;';’f Steel 24| 005% =7} 186,118,659
Oxgl H | 005% =7}
2o U 7iAH|
Delay Steel Boxgider | =H|, 28| 0.03%Z7} 03 32,196,875
Placement 0.06%Z7} 04 64,393,751
009%Z7} 03 96,590,627
EA} 5%2tA oMl 5%Z71| 03 30,498,890
Different Site Condition 10%Z 2, 10%=71 | 06 60,087,740
159244, 15%37F | 0. 89,708,880
. A ZAHIC 001% HE 04 175,629,011
geg@ Efror of 002% HE | 05 | %2802
mission 003% HE | 01 | 52688708
‘ HA| ZAH(S 0005% WE | 04 87,814,505
Ee";’eryeriezy,\jf i 001% HE | 04 | 175629001
guipm & 0015% HE | 02 | 263443516
Equipment Breakdown | I2FE F[H|2] 005% 7t 54,985,123
HAH 2AMH[e] 001% HE 0.5 3,184,639
Defective Work 0.02% HE 03 6,369,279
0.03% HE 02 9553918
Defective Materials KIAgH{9| 0059 WE 51,473,932
ol Ia|E|2| 0.05% HE 06 8,626,590
Accident 0.1% HE 03 17,253,181
0.15% HE 0. 25,879,771




SEHge =R

HMed Mz 2001. 6

91‘4. o5 ﬂiﬂc"lx}-‘l} A5 2lARIR
Aok 3 g
3.3.3 AlEg o] A 24
Fmrt AAE L ZF glAaaizte] gigh lEigie] B 2
B3 U 18 83} 9ofj A AHAJE ko] QJAMAA LTS
o|ggA Ztz+e] BEG 2lAAS UES thE Monte
Carlo Simulation< 1,0003] AA|5H 9 g|~3 7|dqzHE
AET 4 oinh TIF 83k 9ol Al FrFre] ejfte|Aaet
AlFadg Ao gis) AlEgolde a7 5]”:1 19 10,
123 22 3| AEIHMS 95 4 Qi o]&
Aol A epid 19 11 1330 22 751—5-:‘131—*‘1'9
AT 24| 509887

O:

7H 8] 2= 729709 A9 =5 Zh EAF I,

Algdold da o5 2Aa129] 7Itigk 673,894,000
Yo AEHYT, AFHA YArAARY 71@1&8
954,637,000¢0] 4t&5 o] & A A dsAe 4
1,628,531,000¢19) duje]7} Hagh Ao 2% AARE S,
o] FHe HH A9 9 27%E AA|sH= FHolr} Lt

Anpiqeqoig

2000000000

0 1000000000
Risk Amount

J 10 =elA39| ol A&7

0.9
0.8 7
0.7 1
0.6 1
0.5 1
0.4 1
0.3 7
0.2 1 _KHJJ#HHHJ\
0.1 1
4] ‘L T T
0 1000000000
Risk Amount

1qeqo1q

=34

At

2000000000

JE 1 AReiA 39 FARY

105

0.040
5 0035
S. 0030
*é; 0.025 1 I i
E 0.020 | l ( U
< 0015 i I
) AL
0005 | ([N ’ l] II
T o Ll ]]i} a‘” li ” M QLML
750000000 10000000001 2500000001500000000
Risk Amount
12 N3 giA3 slAEDH
] _
0.9
02 ]
§_ 0.7 7
g 06
2 o5
< 04
03
02 1
0.1 ]
0 t t T T
750000000 1000000000 1250000000 1500000000
J2 13 A3 cdA33% FARR
008 & o712 oYY 50%9 SE4HS 28l §7) o
Hofl AAEA] o] FAHE 2HshAU K v 4= ks Aof F
ojsjjop g Zojct webs YEgolel] EFFA|AFE ofd|Hj=
FHYAEEL 15~50%H ellA YdeAE st 2
7HA7|= Aol viAlgE Aotk of7|ofjA olH Tthgke B
HEAf WA SmgAf T A4S ¥ AAREAT &
25 4 9lg 7ot
3.4 YHEN
3.4.1 Y EYaY F=
B AR Y3 MIEYQAY %S PDM(Precedence
Diagram Method) #4& Aesision] PDM &4 4u &
2RF7] U 946U E ARG o] 37l 4 252

23028908 8 1ehA] o2 A dYoRA o FAIY

F

A B4 Ae7KeA 5ol et ofuidt HuE gt 9l
A R, E3 o) 371940 At DYBF 93 BEA

(Target Value)ZA] 7]do] Ht,

AR B AR
dasfe}, of A A FAY \O‘Wi b3
5 o &allA 2 QAT i FERLE ofdshd
2|3k b7t B3 B9 PERTOA o]838t= 413e
A AR, BB E A skl =gkt



Hed Hez 2001. 6

3.4.2 A& oA v‘i'—d

() HEREE 443 <

HEIE #5311 %L
A 1,0008] AAJsHA =
19 14 SAURE giAld
Z—i Fo 2 dZ5 Bx 37| 94690)z

831l A 2ol 1039Y7HA] FALE 2|d
‘204, 7194 960,944 VAT 9]
A7kl 1549 BAE YepL Qlon 714w
& £ 7hofli= 2089 Aol & vheh 1

_u
) Ol'ﬂ >4

b

o 3
Rad
it
=
o
r
iy
R =
b

80 4 Target Times is 22 percent

50 Longest Time 1039.00 Days
Expected Time 960.94 Days — Ls
40 - Shortest Time 831.00 Days
Target Time 946 Days Le

10 4 L2
0 T | — T T 0
810 840 870 900 930 860 990 1020 1050

Probability
Percent Frequency

Time

J8 14 (et & SIS

W

EN
o
s

B 2103 B 2104 [ 8210
Nesz i s s |
80 A1 BT [ 20 ] PLEITI L 20
EX 2. 25
NODE
209
B 3000 B 3005
12 [13 ]
Ao g[S 2axgl]
18 23
72 16 BN 485 ()
B2120 |0, [ B2130 B 2140
1 151 | 16 ] | 15 ]
P2E{TD| _g_ P3E{TD| %_ P4E{T) %L
NODE
10%)
B 4000 B 4005
N
erormier e RESH
Hel 15 = [1s]
T8 17 HBX S58% 120
°/n %
100 4 F27
901 | - 24
80 - -
704 Target Time 946 days )
= | Expected Time 967 days F18 ¢
560 _— g
S 15 &
8 50 et =
a 12 8
o
a

N
o o
s

10

Lo

Longest Time 970.00 Days -6
Shortest Time 961.00 Days

T T T T T T T 0

960 962 964 966 968 970 972 974 976 978 880 982 984

Time

D2 18 2V18E Nofet ti & Zoigs

ooz upg xae

317 B &E0] 10% 7FsAol e ¢

Qlch 1 172 P2E|H7] Aol B4R 10] p

g0

G0%e17 kA Helg A

rulm 4
g
_rg
é

ot
o)
o

a4, A, T1EF o] B el ‘?s_““ ‘:4 7*° ”Xle A EGo]AE o)t 7+ tiqte] 7}— 452 8
ThE7] 91 £713H5o0)c & Al EACIE 13 159 o] & sl olefat BEo] A FAARe plAE A £AY
71852 e, 1 de 19 16, 173 P, = Qlek, ojedt B714E esto] *l“ goldE A Azt

39 16 7MEEFAPE BUA U vl AlRdY) gHabr] = 23 189 2 Mz 4 EEAE 946%0]1L, £71HE 1o
Aoz fd 2Fo| §0%0]1, APHEZFE AR T = 3t FAEAY 7Rl 9678 EA 2199 HAE Yy 9
A2AL AN E e 5o g AgE g0l 20%YS L o E3F HAYGS 961°‘°lL F g 9709S YepH o2 A

1998 1999
Activity Activity Orig | Rem Early Early
1D Description Dur | Dur Start Finish OPTD|MOST|PESS | BRCH| CNDL Als[o[nfplJ]r mlalM J]J]als

B2103 | 7MiEEE=x 70 | 70 | 980930| 981208 | 60 | 80 | 80 |[NODE INERER

B3000 | AbmEZ 15 | 15 | 981209 990223 [ 12 [ 15 | 15 |20 r—'AfEiE%*

Bzi04 | A1 T 20 7| 20 | 981209] 990228 | 15 | 20 | 25 lso —y A1E{n}7|

B2120 | P2 E{m| 20 | 20 | 990402 | 990421 | 15 | 20 | 25 |NODE WPZ {7

B4000 | Sekx|gtxz] 10 | 10 | 990422 | 990501 | 7 10 | 15 |10 LRSI

B2130 | P3 Bz 20 | 20 | 990512 990531 | 16 | 22 | 28 |90 P3 Eut7| my

D& 15 &E Branch NodeE 1ist HER3

106



Hed Hlez 2001. 6

ol
o
O Pw
PN

£
[
3
ne
ro,
©
>~
(@)
ue
=
=3
i

i T

Biox
S
ot

nx
=
=

e
O.g o_>ﬂ_,
ook
(o3

o
o 42
oRb oRm
Do)

4%

Shd

of
o
1o
1d°4
rlo
N
o
a2
ro,

wol WA Hrf, 53] of
ol of3f drjHoz o

ot 42

T.OBL‘
°
(s el= s
X of
i =
£ 1o
s
2 1o
Iz

%

.

o?;io%

Q.

oK

S~
-
e,

o ok
o
>

A *}Elll—Er*ioﬂ*i% 8

ol
lo (A
%
™
2
o

=2

glo Ho w
-ﬂnE
;EH
| O
\JiL
_\i
= -
2N
)

4 A = ro M T

L 18
Target Time 946 days L16
Expected Time 975.04 days L 14

ri2

Probability

7 Longest Time 982.00 Days
Shortest Time 962.00 Days

Percent Frequency

/

0+ T T T T 1 T T

962 964 966 968 970 972 974 976 978 98¢ 982 984

Time

219 =HEZRICES

T T T T
(=] N L » ©

oidt ol & ST1e=

4. 4B

2 QoM 3L } olg% W 4 ot 72328 ¥
5] of27] YalA BATEA wdol CRASEYS A4|51Y
3, Eg AR S of HAle| B2 d—’é—é}‘ﬁq. =
Aol A CRASY 285 9laf WA gAadEs Iﬁl(RBS)

T3, of7|o A & YAaIWAE F2 AT
A A0 ER7 B3t gl ATIRE FAETE slo] Al RA}
b ol BAAAE Ao A dAsEAL ofof ofgt i
o AHB| Y 4 Q=S o9l CRASEEE o attA of
A ASATE HA SAEEE AEs] wdE ¢ Qleg gaa
AAES Astefa AAe hgekE st WA FA
Life-Cycles¢t SAHE #efald = =S stelch ohAl 2l
A CRASE 2laae| daks ﬂéﬂ%* HAE Fo Al
7 mdex Ad3A 2laae) AR 24e o AFA

LA =)

i
J

b

&3l *1

iy mlm r

oo
E'_

107

-1}
N, =2
T E
ji o
v
“tn oftt
m‘m ?Io
[‘_A_,
. Mo
N
1o
N
2=)
3

7H oJAFE %
53, BAAA} 2o
9] 5ol o B 011}—%
&o] E7Fs 3171 wi&ol
W WA st B

R8s

ne,
i
oX
o .
do
B
ofs
o
-
N
=~
i
T
=,

_\EJN okﬂ

H8sh7] el 2
i T =as R = s é

LB )

THEL RS E‘HXP
sgh 0 AR ¢

23 4 glojo} g} w3 PATuY Ao
eliok stef, Alve] 7 E3E %

QHA 3174 QoS mo] Eh zi*é%*Ml—t—
Rleom Alm=gr, Egt
g]/\_:;_o]x}e E}\]oﬂ 73:]
S, g yFe BAS by

=
AYBA R 2aB A

Al g,

"3
AN
T

o
fe ue X o
POUIP B o
o fr
g o

2 fo
gd
s
-
2,
x
rir
o b of
o Fr =
oo
o1
kil
o H
it
K
>

o ¥
)
>
)
Ehid
42
o =
o\-mr
%

EQLFHIO

oo

O

o 2 g

HU o obr

L

RO
uls m
N

1. Al-Bahar, J. F., Risk Management Approach for
Construction Projects: A Systematic Analytical
Approach for Contractors, Ph. D. Thesis, 1988,

2. Ahmad, 1., Decision—Support System for Modeling

Bid/No-Bid Decision Problem, Journal of



SIRAHPAUR| OR=2E HoA Moz 2001, 6

Construction Engineering and Management, ASCE, 12th INTERNET World Congress on Project

Vol. 116, No. 4, pp.595~608, 1990. Management,, Proceedings, Vol. 2, pp.377~388, 1994
3. Ashley, D. B. and Avotes, 1., Influence Diagramming 6. Saaty, T. L., The Analytic Hierarchy Process,

for Analysis of Project Risks, Project Management McGraw—Hill, New York, 1980.

Journal, XV(1), pp.56~62, 1984. 7.8 A, opifs AMEAR 2lAFaAE Tdh 9
4. Jaafari, A., Criticism of CPM for Project Planning e Y-Sl W3 A, HHESSY R =i

Analysis, Jounal of Construction Engineering and (W), pp.191~194, 1998.

Management, ASCE, Vol. 110 No 2, pp 222 — 234, 8. WA 7l ojE AMLFAR EI/\EU‘]¢ Aol gt

1984, AF tiRtEESHs] shewtRs] =E2(1), PP, 597~600,
0. Rasmussen, B. E. and Skogen, S., Project Modelling 1999,

and Stochastic Simulation ~Managing Project Risks—,,

Abstract

This research proposes a new risk analysis model in order to guarantee successful performance of construction projects. The
risk analysis model, called Construction Risk Analysis System(CRAS), is introduced to help contractors identify project risks
through RBS and through the procedures in risk analysis model. The proposed CRAS model consists of three phases. First
step, CRAS model can help contractors decide whether or not they bid for a project by analysing risks involved in the project.
Second step, the influence diagraming, decision tree and Monte Carlo simulation are used as tools to analyze and evaluate
project risks quantitatively. Third step, Monte Carlo simulation is used to assess risk for groups of activities with probabilistic

branching and calendars. Consequently, it will help contractors identify risk elements in their projects and quantify the impact
of risk on project time and cost.

Keywords : Risk Management, Influence Diagram, Contingency
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