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Evaluation of the state and operational effectiveness of urban drainage pipe
network based on AHP-fuzzy comprehensive evaluation method:
taking Huai'an District of Huai'an City as an example
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Abstract Grasping the construction status and operating status of the drainage pipe network is conducive to
making targeted decisions on the maintenance and repair of the drainage pipe network. An evaluation index system
for the status and operation efficiency of urban drainage pipe network including 14 indexes was established based on
service performance, construction status, and maintenance management, and combined with Analytic Hierarchy
Process (AHP)-fuzzy comprehensive evaluation method, the status and operation efficiency of the pipe network in
Huai'an District, Huai'an City were comprehensively evaluated. The results showed that the main factors affecting
the status and operating efficiency of the drainage pipeline network in Huai'an were the centralized collection rate of
domestic sewage, the rain and sewage diversion ratio, the sewage treatment rate and the maintenance level of the
pipeline network. The sum of the weights of the 4 indicators was greater than the sum of the weights of the other 10
indicators. The comprehensive evaluation level of the drainage pipe network in Huai'an District was above the
medium level, among which the service performance and maintenance management of the drainage pipe network
were above the medium level and the construction status was below the medium level. Based on the results of the

general survey of the pipeline network in Huai'an District, it was proposed that the management of pipeline network
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diseases and pipeline defects should be the focus of pipeline network maintenance work in the future.

Key words drainage pipe network system; operation efficiency evaluation; index evaluation method; analytic

hierarchy process (AHP); fuzzy comprehensive evaluation method
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Fig.1 Evaluation index system of state and operation efficiency of the drainage pipe network
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Table 1 Description of the evaluation index of drainage network status and operation efficiency
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Table 2  Classification of index hierarchy
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Fig.2 Length of drainage pipe network construction in different

years in Huai'an District
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Table 3  Statistics on the percentage of indicators scored by experts on the B, level of Huai'an District drainage network status

and operational efficiency evaluation

TEBR A LA

FRIEFT B ET 43 LE/%

1/9 1/7 1/5 1/3 1 3 5 7 9
Cisn Cis 0.00 0.00 7.14 21.42 14.28 14.28 7.14 7.14 7.14
Ci5. Cis 7.14 14.28 21.42 57.14 0.00 0.00 0.00 0.00 0.00
Ci5n Cyy 21.42 21.42 28.57 21.42 0.00 0.00 0.00 0.00 0.00
Ci2. Cis 0.00 0.00 7.14 21.42 28.57 7.14 7.14 14.28 7.14
Cipn Cyy 0.00 0.00 21.42 42.86 7.14 7.14 14.28 0.00 0.00
Cipn Ci3 0.00 0.00 14.28 0.00 14.28 7.14 28.57 21.42 7.14
Civ Cis 0.00 0.00 21.42 28.57 14.28 7.14 14.28 0.00 7.14
Cin Cuy 7.14 14.28 21.42 35.71 7.14 7.14 0.00 0.00 0.00
CiinCi3 7.14 1428 21.42 21.42 0.00 28.57 14.28 7.14 14.28
CinCpy 0.00 0.00 35.71 14.28 14.28 7.14 14.28 7.14 0.00
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Table 4 Index weight at all levels

— G dbi K T dEbR B LR
HKE R (C))) 0.101 0 0.064 0
FT5HLE(C, ) 0.2425 0.1536
M55 HERE(B)) 0.633 3 AP E MRS (C,5) 0.054 5 0.034 5
A TS KB IR (C, ) 0.415 4 0.263 1
15 KAEHEZE(C,5) 0.186 6 0.1182
HoK DHERELL(C,) 0.087 8 0.009 3
TG IRFEHELN(C,,) 0.467 4 0.049 6
ABRES(B,) 0.106 2 BRAHA Y H(C,,) 0.096 0 0.0102
SEFPEERA 5 H(Cyy) 0.186 1 0.019 8
IHREPEBRFE & HE(Cys) 0.1627 0.0173
G BB K (C,)) 0.2210 0.058 3
PR, 260 i%ﬁ%?vbk%(cn) 0.1332 0.033 9
B AESIKT(Cy) 0.484 4 0.126 2
EEHL L A 52 AR (Cy) 0.161 4 0.042 0
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Table 5 Status of drainage pipe network and the degree of subordination of operational efficiency evaluation index in Huai'an District

TN Bl SBR{E R
% h K un
HRE MR (C,,) 9.84 km/km? 0 0.632 0.368 0
R 5 430 (C ) 98% 0 0 0 1
k55 HERE®B,) AP E SRR A e (C ) 42% 0 0.900 0.100 0
AR (C ) 41.09% 0.445 0.555 0 0
15K FEF(C ) 83.5% 0 0 0.650 0.350
HoK DEREL(C,,) 2.5%o 0 0.5 0.5 0
M5 IRAEE L (Cy,) 3%o 0 1 0 0
HBPRE(B,) BRIGHA L (Cx) 3.45%0 0.45 0.55 0 0
SERMEBIBA 5 H(Cyy) 12.6% 1 0 0 0
Uit 5 H(Cys) 10.8% 0.6 0.4 0 0
LB K (Cyp) 0.154 0.307 0.462 0.077
PE— BEAPAKN(Cyy) 0.077 0.462 0.307 0.154
B YL IK-(Cyy) 0.077 0.462 0.307 0.154
L EE 1Y S8 B AR (Cy) 0.077 0.615 0.154 0.154
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Table 6 Proportion of the evaluation result level of the

C55C3p>Cy>Cy>Cyy>Cy o MR HALFE B, A2 16 T
KRR (C ). MITTILL (Cyp). B RS K
- (Cyy) G IR AL (C, )4 AN HE bR BT 2 Fl N

drainage network status and operation efficiency evaluation

0.661 1, IEI%%Z ﬂl’ﬁJ ﬁFﬂ(% Mié??éi E‘E E/‘] E:g % o E& criteria in Huai'an District
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34.3%, I T B 0T A 30.8%, HCT 4 I 221X e = I i it

HEZK A W AR 55 M BB AL T S T 7K s 3R TR PERE(B,) 18.5 343 16.4 30.8
Bh5 (B,) PR SF AL F i nT BB K, A 63.0%, AR (B,) 0 14.4 83.4 22
T HMTTAEPE Ny 32.6%, B i kg TR 4 w52 a7 1
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Fig.3 Proportion of each grade of comprehensive evaluation
results of the status and operation efficiency of the drainage

network in Huai'an District
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