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Development of risk evaluation index system of long distance water
transmission pipeline based on fuzzy similarity
LI Dan', YAO Wen feng?, GUO Fir ging®, WANG Churr yan®
( 1. State Key Laboratory of Water Resources and H ydropower Engineering Science, Wuhan 430072, China;

2. Bureau of South-to-North Water Transfer of Planning, Designing and Management, Ministry of Water
Resources, Beijing 100038, China; 3. China Water International Engineering Consulting Co., Ltd, Beijing 100053, China)
Abstract: Various risks exist in the long distance w ater transmission pipeline project because of its complexity. Because the acct
dent is usually disastrous, it is not realistic to obtain the frequency and induced loss of the risk event. Due to that the vagueness
and correlation of risk indexes usually have significant impacts on the risk assessment results, a fuzzy similarity evaluation metlr
od was proposed based on the fuzzy similarity theory and triangular fuzzy number, and it was used to evaluate the risks for the
long distance water transmission pipeline project located in the northeast of China. T he initially identified risk events were se
lected, and the fuzzy similarity evaluation method was applied to the risk index system.T he results showed that five groups of
indexes have high similarity, including heavy snow fall and landslide, irrationality of the overall layout of the project and frequent
flow adjustment, equipment failure and breakdown of monitoring system, incomplete management facilities, and inadequate fund
guarantee. The results were consistent with the actual conditions and the indexes with lower weights can be eliminated. Conse

quently, the complexity of com prehensive risk assessment can be reduced using the newly constructed risk index system.
Key words: long dist ance water transmission pipeline fuzzy similarity; triangular fuzzy number; membership; risk event; index

system ; evaluation
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Fig. 1 Schematic diagram of pipeline
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Fig.2 Risk index system of the pipeline project
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Tab. 1 Risk events of long distance water transmission pipeline
Gig ARIEEE |[HS RREE |[HT KRR
X11 2 x4 PELPUR BTN o ) g oo
T &Rk
X12 7_E X25 WERR X35 Ba AT AL
IS S
X13 Gtk X26 IERGKM ||X36 E”ﬁ%’é*%
NJCT
X14 KA X27 Ji il X37  BIEI S
X15 HifE X28 mEmMEAME ||x41  AEENE
X16 LRI |[X29 KEHRERERAR (|X42 AR
TR R AR )R '
4 41 B AN =
X21 R g X31 ALWMA RS |[(X43 BT ARY
X22 EEEMER||X32 HHBEARTEE |(X44 Wl kR
X23 EMETEES (| X33 SRS ||X45  BUAm

H A, $ebn B [ e 7 a2 P, A 0k FH S F 1
TS A8 1R JZ2 W92 ( AHLP) At S8 b BT o AR T %KM
TR, VA5 3 & bR PR =

W(X1)= (0. 2482, 0. 0739, 0. 0988, 0. 0409, 0. 2546,
0. 2835)

W(X2)= (0. 1685, 0. 0671, 0. 0736, 0. 1199, 0. 1897,
0. 1504, 0. 0430, 0. 1276, 0. 0602)

W(X3)= (0. 1294, 0. 0952, 0. 0832, 0. 1579, 0. 1751,
0. 2116, 0. 1476)

W(X4)= (0.1949,0.3253,0.2219,0. 1857, 0. 0722)

3

31 HF A

WA « € X, #A — DN F U (x) €70, 17 52 XN,
Ui )R« 00X HISRJEE, Bix) FRONSEE B8, ARG R0R
HA= {(x, 0 (x))l x€X),

LT Z: Vu, VEX, ST s, t€ G, W cuncun
co Fle,, 5PN Zu Flo XT4Rbrs Ko 10 IE U4 J5 108
A, B e, ~c, ne Fe,, DB R A E S5 d, d,,
duMd,,, #5 Di(uwv)= do— dos> 0, #H Di(u, v) = du—
d, > 0 BAL, WIFRFEHT ¢ 206 THab5 s 1R KR =, ek
s—to WA s — REMIRER, WL B FR R4 Bk,
TS bR N H H, 25 18 398 bR T LR PER S I, B R
S8 SCHHAT MM B9 &, Bk FE AR ARAL. BT 845 s, ¢ €
N, R F s — FEFEARLE LT A AE T, W RREE b ¢ 2%
THEbRs AL &, 2k s".
3.2 FEAFAERAML

FHEZMBRIEA = (a, b, ¢) K FRE RS -1 %L

(x— a)/(b- a) x€[a b)
W(x)=< (c=x)/(c=b) x€[b,c] (1)
0 » € He

S b BRI AR @ 0 ¢ 23 50 SR BB B A A A A (.
03 IR, AR R A I [ I 2% B R (0 7 A4 M 2 i
RERE K 5 R B B K T TR R AL e R 4k
11 AN gUe1sl ) Jf FE 35 28 i B 3R 0E KU IR 28 1 A B
M, SR AR AR AL 2,
2
Tab.2 Risk levels represented by triangular fuzzy number
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