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Cases of Lijiao and Xilang sewage systems
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Abstract The main sewage pipe is the main artery of sewage transportation. If the accident occurs, it will cause serious overflow
pollution harm, especially in densely populated downtown with narrow underground space. Therefore, it is necessary to study the failure
risk assessment method and solution strategy of main sewage pipe. A hydraulic model was established for the main sewage pipeline of
Lijiao and Xilang sewage systems in Guangzhou, and the model was calibrated with actual operation data. The similarity between
simulated flow and actual flow was 99.5%. Then using the hydraulic parameters of model and physical properties of trunk sewer,
environmental factors as main failure risk assessment indices. Analytic hierarchy process coupled with expert questionnaire method was
used to calculate the total risk score, then obtaining the high-risk section which was needed to be connected, further the connected

strategy was evaluated. The results showed that the accumulated daily flow of the main sewage pipe under Nanzhou Road decreased by
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33.98%, and the overload state decreased from 2. 00 to 0. 78. The failure risk of the main sewage pipe can be effectively reduced by

adding the connecting pipe, so as to ensure the safe operation of the main sewage pipe.

Keywords main sewage pipe interconnection hydraulic model analytic hierarchy process (AHP)
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Fig. 1 Distribution of Drainage Main Sewage Pipes in Lijiao and Xilang Sewage Systems
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Fig. 2 Hydraulic Model of Lijiao and Xilang Sewage Systems
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Tab. 1 Risk Classification and Assignment of Pipe Materials

o4 EH TP 43
I % &R 20
4% AR IR e 30
1M 4% SR 60
V%% BB 1) 100

R2 EIARIRIMES 7 SR

Tab.2 Risk Classification and Assignment of Pipe Diameters

ix 1 E4/mm TP 434
1% [1500,c ) 30
%% [300,500) 35
1 %% [800,1 500) 60
3 [500,800) 100

R 3 HEGAR AR 7GR
Tab.3 Risk Classification and Assignment of Buried Depths

VX R/ m PRAl R
1% [0,2) 45
1% [2,4) 60
I3 [4,6) 90
Vg [6,0) 100

R4 HPKSFGHR RIS GRS
Tab.4 Risk Classification and Assignment of Road Grades

i TG A48
% THH 50
% JCIE 60
|14 3% 100




weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42, No. 4,2023
April 25th, 2023

R5 R R bR S 9 LRy
Tab.5 Risk Classification and Assignment of
Total Flow Quantity

e 2R/ (md™h) WAL A
1% (0,20 000) 10
1% [20 000,50 000) [10,25)
1§23 [50 000,100 000) [25,50)
V% [ 100 000,200 000) [50,100)
V% [200 000, o ) 100

&6 AR TR KU 739 o)

Tab. 6 Risk Classification and Assignment of Overload

P EERARERYNAS PP AT EK
1% [0,1) [0,80)
1873 1 80
1 %% 2 100

HF b6 NMEFRITE, A yaahp V12.8 h
AR R JZ U G B il B 58 4, 3 5 X 5 7K
T RGN AT Z A bR AR R SR T 2 R0
Br JFHAT R R R ), 15 3153 3 R B E R
R ISR AT 5 0 W o — M S A
FEXSAS— SRR M BEAT B R0 A Slhorb 4 A 32
WL B 3 A TR SRR 2 | A R b A el 33 1, A1 %K
TR RS T RACR,

TERBRST AN BB A A4 i Al | 3 T
LRV A B IR VE 8 R 2 [R] AR X H B 53
H 9 I IR 10 7 N — Lz B B TAER &
T AR 10 AN ST TAER S TR IR LA & 5
PR R IS )4, B 0 B AT RE S5, X
PEM R b A R FATACE T S — B, 15302
U2 XU P48 B A EE 25 SR AN BT 4 i

4 JERRIIHTRLR RALHE
Fig.4 Model and Weights of Hierarch Analysis
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Fig. 8 Risk Distribution of the Lijiao and Xilang Sewage Systems after Additional Sewage Trunk Connection
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