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Abstract: In order to improve the ability of accident prevention and risk control of urban drainage
networks, first of all, based on the indicators from the four aspects of " human-material-management-
environment" , 19 assessment indicators were obtained to construct the risk assessment index system of
urban drainage pipe networks, and a risk evaluation index system for urban drainage networks was
established accordingly. Subsequently, a model of urban drainage networks was constructed by integrating
fuzzy theory and BN. Triangular fuzzy numbers were introduced to quantify the scores of experts. Weights

were assigned according to differences in professional titles and working years, and a-weighted valuation
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method was adopted to transform fuzzy evaluations into clear probabilities. Thus, a risk evaluation model

for urban drainage networks was obtained, and forward and reverse reasoning of BN was conducted to

calculate the posterior probabilities of key nodes. Finally, taking the drainage network of a certain urban

area as an example, the risk level of the drainage network in a specific area of the city was evaluated, and

investigations were conducted for verification. The results indicate that the model effectively handles

uncertainties and subjectivity in the risk assessment process, achieves probabilistic characterization of

drainage network risks, and improves the accuracy of evaluation outcomes. External pipe protection is

identified as the most critical factor affecting drainage network safety, followed by anti-corrosion measures

and joint methods. The overall safety performance of the urban drainage network is found to be

satisfactory , with risks remaining within controllable limits. Comparative analysis with historical monitoring

data and fault records confirms the practicality and reliability of the model.
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Table 3 Risk classification of urban drainage network equipment and pipeline factors
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Fig.1 BN structure for risk assessment of drainage network
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Table 4 Expert scores and treatments for pipeline corrosion protection measures
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Fig.2 Results of risk assessment for drain

M 2 ml A HAR A Be iy ek RELR G Ay Seme B kit

G PN, JE T HBARMUES E 2, L RS HE R
U, BEASCPRIS AEBCE X e A A, ok 25 R e g
YER S LA T A S PR 28 AR A B0 UE T %A R Al
SER B UERRE RTINSk A A A AERR A
BT R 1 % RN T AR A B TARAR R
X5 AMHERH KSR AG A FR IHESR LAY
L 25% , oS T A PR AR FR AE3K 25% , )5

IERTPHAL S, W I BUE MY VG RERER N
100% , 7% J& BN J5 S R 42 25 S an &l 3 iR,
BT I PR L | gk — U] XU 1% S A2 G
T

XFEC I 2 AR 3 AT Z BEHE K R S
P (RN AR AR R 3 IR B IR 6%, S5 A IE
I AEEREE S 2 B AN ORI T A o8 B A AR



55 10 0] 1 SCGR A« BRSO DL o347 X 246 A0 308 i I K A7 D XL 1AV - 179 -
@ ®k O  mEHm | |[O HiER ©  BiREE |
VG 5%l VG 3% VG 48% v %]
6 79| G oo | G 38% [ G 3 |
AG 10% i AG 3%(] AG 10% i AG 3%|]
FR5%|] UFR 26 FR - 3%(] FR 3%
DR 2% A PR 1% E7|[PR 3% g R 1% B2 [PR 3%]) ]
O T ABfEAT \
VG su[] O SEmiEyEm %Sd%ﬁ-ﬂh%ﬂ
e S —
ac AG 2%||
R 29| FR 19|
DR 1% p;;\— PR 0% %W
0 SeNAT 2% © AEH LS

VG 23%([ ]

A N
2 P2 AR IO BAEME O pawER O EM B eEl
va 30 (B VG 10%[l] VG sev ) VG syl |
G 3o I ¢ s [ o s G 3sv%(
a0 15% |l aG 7%l AG 4%|| AG 3%[]
R 10% il FR 19| FR 3% FR 1%
PR 10% [l EIPR 1% ETPR 0% EAIPR 1% 5w

3 HKEMERMEREELER

Fig.3 Results of posteriori probabilistic reasoning for drainage network
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