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Novel Method for Schedule Risks Assessment in
Construction Projects from Perspective of Risk
Chain
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(1. School of Economics and Management, Tongji University,
Shanghai 200092, China; 2. Department of Civil and Environmental
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Abstract: The concept of risk chain is put forward, and a
novel approach was proposed for assessing schedule risks.
First, in order to find out the interrelationships among risks,
the evaluation information provided by a panel of experts was
analyzed by an objectifying process; secondly, a risk-
interaction network was established based on the identified
interrelationships, and the method to divide a risk-interaction
network into some unattached risk chains was explained;
thirdly, a formula was provided to assess the various risk
chains, according to obtained parameters from a simulation
process taking the information of project schedule and
properties of risk chains into consideration. Finally, a
numerical example was analyzed to illustrate the feasibility

and effectiveness of the proposed approach.
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Fig.1 Process of assessing schedule risks
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Tab.1 Steps of risk interrelationships evaluation
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Fig.2 An example of risk interaction network
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Fig.3 Simulation model: risk-project double-layer network
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Tab.4 Identification results of risk chains

R e R
REsTS R EWMTRFS TFkRE  REEE/Y% 1 B W
PRIFIER (1) A 0.27 20 FER 21 d
Ry HHEIEIR (rs) B 0. 25 30 R 14 d
(ri—=>r3—=>rs) N
FRh R rs) A 0 10 FER 15%
WA T &R B it B (r2) D 0.03 10 R T d
R: SR STATIER () F 0.02 5 TR 14 d
(ra=>rg—>ro—>r12) BLRRER R (r9) H 0 10 K 20%
YHEFH (i) G 0.38 15 K 40%
PR E (re) E 0.14 40 EK 20%
s RIAITBE (o) ] 0.55 10 7 d
r4—>riz—>7r1s)
BRI ER (r15) N 0.17 30 K T7d
Ry KB ARANRB 1) K 0 20 K 30%
(riu—=>ri5) RLEH (re) L 0. 44 10 K 28d
W EBEHBRARE (re) C 0.12 20 K 14 d
Rs BANWEARY () I 0 15 FEK 30%
(rg—>rr—>ri0=>r11) B RARIGIER (r10) M 0 5 K 28 d
VR AR BIALIER (r11) 0 0 30 TR 14d

Wt J SR R SCRT IR A AR Dok 25 AL T %
) 58 XU 0 ] 9 SR IR O 2R AR XU S I8k 50 2R R ST

DR STk P 4% , AR SE B 1 AE 3 2 AT/ R
W 4P 5 KRR EREIBRIKEREERE



38

GG, & KRS A TR BRI E B XU P 473

B B TRIEHTIR, A8 61 b LUX 88 Ry vl i 2
YR : Or—rs PRI TAEE R AU R TR,
T EL A HEER 1T 28 b T AR B A 2 — R
TSR ER ; @ry—rs , BRI
T 5 200 7K 5 3 0 7 3R R M T AR B T TS
SRR ICZET , — BFGTHRIREDR, B H 55 3 HfoR
W R AR T BB R BN T T AR A9 1 L.
3.3 HEZRS

HRIETR H 33k BE W 4 T30 F1 i 72 KU B 45 2, &
T MATLAB R2012b “F 5@ i EAE B R A S
BB fTiE 1500 K, R TETF A #HHI—1
1 500X 2 Fy%ERE , AKX 2O IR A TP R [
AT H B T BT B R SRR R B &, G AL 4
TR ke (H—F7 ISR

WA DR

Dewr, = 2 (Di —DDk; = (D — Dadka +
i=1

(D — D) kg + (Dy — Dy by = 9.17

732, Doz, = 11. 8, Doz, = 5. 95, Do, =
12. 32, Do, = 1. 68.

Ry Bl RS A a8 B XU PRA O i 5 & BRI R
HAERE T ERNER REARGOXER 5 PREM
P HEAT VEA , BN 7 ¥ O TEAL Z5 58 % Lh 4k 5 Bt
7N,

R®5 WHIEGHFEER L
Tab.5 Comparison of results of two different approaches
U 5 8k HER B
RBE HF an__ r

Ry 9.17 3 9.00 2

R, 11. 80 2 6.58 4

R; 5.95 4 4.29 5

1 3

5 1

Ry 12. 32 7.00
Rs 1.68 10. 29

i I LB AT T LA R BUAR X T e B R R e
KRG 75, A U B 8 B KU TR AS P I A LR

D MEEMAES S THAEEEE RN T
P s FRAE T 2 LA Bz R 8 B A 56 R B T R
FHBAE, Wi Ja & AR & MR 5 1 A B
T (4 T B R VEAS 30 » 15 B 19 25 SR M 25 UL b 1)
B 4% IXUR: () AW . AR 8% R R4, %X
KA BT C, LM A O A TP s — e,
ST B BRI, R 5 EE BRI R S,
BoHEFE— Bk E, BT ILMAOE=4T
FREABKKE h 2/ S22, K EEs S5 8

THIMRHR/NCEE S Fo b=y =k =0) , X =4
TIFIERY T H S TR AR, 7ER 5 wrE
o fik, R 7E STl B g B o, B HEAE
SHF KR EE Rs 2 MER ).

(2) et XK A4 T |, AT B 45 T i Ed
B, PRI E & . AR A 7E A XU B
B, HR MRS 1075 5%, & ik LR K
5 d 10 d, 53 BRI AR A KU B R &
BEMELER] (Do = 0. 5). SRT , A0SR 185X P A KUK
RER WA TFEREE TR RZECR.
I 22 K 5 d 2 TR ) 3 S50 H B T A
RMESEZE T, PN KU R 2R A AH X B B A REORA
AR E. T XS B B2 s O FOS R HEATVRAL , B
TERTH W PPAE B 5 A3 LUA .

(3 HiE I AR E, EmArG L5 E
SHE R KR E AR S, LB AR
RS BRI 28 2 BE B T A S5 B0 IR I A R B R ,
— DXL A8 2L/ 2 AR A [ e I % IR R 3R Xk
W R BN E B BA A R XRS5 B /N XA R XL
R E-G W EREE > TR . DAR]— XU % b CHR %5 1)
FG DR PR 28 5 45 B R Do 2% XU 6 B8 /N1 4 R
MRS XA, XA TX & E R RS, B
HABR M RTEL BN AP BT AR REEL K
X TEE BN E N R A XK R R,
RAEHE TAERA R HLTRAE.

4 L5iE

(1) e U R 2R 8] f) ST S 2R, 42 1 XL i
ARABR S AR T XU R R i S 5 — M e, L Y
RREIMR B G LBR B B R PPAG 55 R E his
B4, 3 76 2 B8 T 7 T, U X T B A H St
2, B 2 X

(2) HEPBE R ey A R0 R T H BB
[A] , PRI PR R T T 00 7 R T X A B ) B
BB, 5 HATTIEA R , KUK HE 3 BE XURE A 77 ¥ 19
HEWAR P AT KSR TR B9 T i ) 5 8 T
AFE SR AR B, TR P DA 43 SRR AR 30 XL R 2R 0 i
TSR R R, AR T LA Y 0 38 5 3 — DA R
BEhna .

Q) TR XK F RESMEHET
FrRE R R EAM b, 456 05 BBOR AT KR PRAG
T IRSEBBOR I8, G5 2R LU . %07 BRI 25
SRR H 2 B KUK VAL AR SO BB SRR I S %



474

B B K 2 2 (8 A B2

ERRE

R

ZHAFEEME FDLER AU SC AR 5 1 ST FE 7

] P9 SIS e — A BT B PR, 455 T T A9 AE SR
RIS, E—MEie ERiK REH
Rl RS B 2 B2 IR YA 7 5 70 S PR B P ERASR T 88
SRR FRCR  HAT AR E » X — BES B IE X B4
5B KR T EIT R B 22 AR BT T M 5L B .
AR A BRI XU (R 2R (177 7 B R 2R R e R KR
FHRLE, YT H TR Z ARG E L
A KL TR BBTE » AT JT s — A BB IE.

SE Wk

[1]

£2]

[3]

[4]

[5]

L6]

L7]

L8]

L9]

[10]

(1]

(12]

Zou P X W, Zhang G, Wang J. Understanding the key risks in
construction projects in China [J]. International Journal of
Project Management, 2007, 25(6): 601.

Lam K C, Wang D, Lee P TK, et al. Modelling risk allocation
decision in construction contracts[J]. International Journal of
Project Management, 2007, 25(5): 485.
Schatteman D, Herroelen W, Van de Vonder S,
Methodology for integrated risk management and proactive

et al.

scheduling of construction projects[J]. Journal of Construction
Engineering and Management, 2008, 134(11). 885.

Okmen O, Oztas A. Construction project network evaluation
with correlated schedule risk analysis model [J]. Journal of
Construction Engineering and Management, 2008, 134 (1);
49.

Baccarini D, Archer R. The risk ranking of projects: A
methodology[J]. International Journal of Project Management,
2001, 19(3): 139.

Lyons T, Skitmore M. Project risk management in the
Queensland engineering construction industry: A survey[J].
International Journal of Project Management, 2004, 22(1).
51.

Pmbok A. Guide to the project management body of knowledge
[M]. Newtown Square: Project Management Institute, 2000.
Zayed T, Amer M, Pan J. Assessing risk and uncertainty
inherent in Chinese highway projects using AHP [ ] ].
International Journal of Project Management, 2008, 26 (4):
408.

Wang Y M, Liu J, Elhag T. An integrated AHP - DEA
methodology for bridge risk assessment [J]. Computers &
Industrial Engineering, 2008, 54(3). 513.

Bahli B, Rivard S. Validating measures of information
technology outsourcing risk factors[J]. Omega, 2005, 33(2):
175.

Luu VT, KimSY, Tuan NV, et al. Quantifying schedule
risk in construction projects using Bayesian belief networks
[J]. International Journal of Project Management, 2009, 27
. 39.

Carr V, Tah J H M. A fuzzy approach to construction project

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

risk assessment and analysis: Construction project risk
management system[J]. Advances in Engineering software,
2001, 32(10). 847.

Khashman A. Neural networks for credit risk evaluation:
Investigation of different neural models and learning schemes
[J]. Expert Systems with Applications, 2010, 37(9): 6233.
Buik, FaRik, BRI, NSRS e pr ot 5 TR M A
ZoR[J]. RFFRZEM . BAPE, 2013,41 (3): 381
RUAN Xin, YIN Zhiyi, CHEN Airong. A review on risk matrix
method and its engineering applicaton [ J]. Journal of Tongji
University: Natural Science, 2013,41(3); 381.

Zafra-Cabeza A, Ridao M A, Camacho E F. Using a risk-based
approach to project scheduling: A case illustration from
semiconductor manufacturing [ J ]. European Journal of
Operational Research, 2008, 190(3): 708.

4, REE, FRE, F. RREGHEEEPEET]. &
HRAEFIR . BAPHERR, 2010,50(8); 1173.

LI Miao, CHEN Jianguo, CHEN Tao, et al. Probability for
disaster chains in emergencies [J]. Journal of Tsinghua
University :Science and Technology, 2010,50(8).:1173.
Cozzani V, Gubinelli G, Antonioni G, et al. The assessment of
risk caused by domino effect in quantitative area risk analysis
[J]. Journal of Hazardous Materials, 2005, 127(1); 14.
. EBHO LERREROAREET]. henpi
&, 2004, 43(10); 721.

ZHANG Weizhong. Modern concept of controlling dangerous
factors of angiocarpy [ J]. Chinese Journal of Internal
Medicine, 2004, 43(10); 721.

Antonioni G, Spadoni G, Cozzani V. A methodology for the
quantitative risk assessment of major accidents triggered by
seismic events[J]. Journal of Hazardous Materials, 2007, 147
(1. 48.

Biiyiikozkan G, Ruan D. Choquet integral based aggregation
approach to software development risk assessment [ J .
Information Sciences, 2010, 180(3). 441.

W&, BT, KB RN TE M XU PG O s it
5[] BH 5EH,2011(6) . 188.

ZHANG Lei, FAN Zhiping, LE Qi. A method for estimating
risks considering the interrelationships among risks [ J .
Operations Research and Management Science, 2011(6). 188.
EIOWR, MiZEIE. TRIERNRITFENR L3 hFEE
Ul. RETE#R LK, 2013, 32(12); 2731.

LI Cunbin, LU Gongshu.
construction project risk element transmission[J]. Systems
Engineering—Theory & Practice, 2013, 32(12); 2731.
Nasir D, McCabe B,
construction-schedule model (ERIC-S): Construction schedule
risk model [ J]. Journal of Construction Engineering and
Management, 2003, 129(5). 518.

Raj T, Shankar R, Suhaib M. An ISM approach for modelling
the enablers of flexible manufacturing system: The case for
India[J]. International Journal of Production Research, 2008,
46(24) . 6883.

System dynamics model of

Hartono L. Evaluating risk in





