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Evaluation, Diagnosis and Quantitative Analysis of Sewage Pipe Network Based
on Water Quality and Quantity Monitoring
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Abstract: To quickly assess the operational status of a municipal sewage system in the middle and
lower reaches of the Yangize River, the water quality and quantity at pipe network nodes in 8 sewage
zones within the service area of the central city’ s wastewater treatment plant (WWTP) were monitored and
analyzed. By comparing the theoretical sewage flow with the actual monitoring flow, it was determined that
the inflow of the WWTP was 1.62 times the theoretical sewage flow, indicating external water infiltration
in the sewage system. Using chemical oxygen demand and hardness as indicators of water quality, the
infiltration of external water on dry days was analyzed in 8 sewage zones. It was determined that the
infiltration on dry days was most severe in sewage zones 2* and 4%, with flows reaching 19 115.36 m*/d and
12 772.25 m’/d, respectively. Through further comparison of the flows during dry and wet days in each
sewage zone, as well as analysis of the inflow of external water on rainy days, it was determined that the

rainfall inflow per unit area reached 2 933.34 m’/km’ under a rainfall condition of 17.8 mm, indicating a
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significant issue of rainwater and sewage mixing in sewage zone 2*. Through the evaluation and diagnosis
of sewage networks based on water quality and quantity monitoring, rapid identification of network

problems, determination of target areas for detailed investigation and defect detection, improvement in

network detection efficiency can be achieved.
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Fig.1 Distribution of sewage zones and monitoring nodes
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Fig.2 Theoretical sewage discharge and topological

relationship of each sewage zone
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Fig.3 RDII curves of each sewage zone
35 K 43 X 17.8 mm & W ] 18] (4 RDIT {A
W3, AT, 2775 K 43 IX B R A i L G 5™ L 7
17. 8 mm P T i 2510 T, A0 10 AR FT A UL K 2
2933, 34 m’/km’, W] 25 7K 43 X PN A7 7E ™ F 1

T3 1R 2 1) L, 93 TS 1) A R R K A5 7K A8 1Y
PTG B0 . [FIEE, 1% 4% (5% 795 7K 3 DX BAA T FRREE R
AR, WA AR B B A R T TR L ), Y
T A RS IR A
£R3 KiZkSX17.8 mmpETEAE RDI,, &
Tab.3 RDIIL,, values of each sewage zone during

17.8 mm rainfall

7 H LKA RDIL, jum? LA TR RDIL/(m’ -
km? km™)
1’ 1.84 860.76 467.80
2f 2.63 7714.69 2933.34
3" 7.77 274.68 35.35
4 1.86 774.92 416.62
5" 11.35 6 380.27 562.14
6" 13.89 1 969.36 141.78
7" 7.17 3022.95 421.61
8 8.94 309.16 34.58
3 ##®

BEXS RV AR i 1 Dl XS T L 3 X 75 K
RGN MAB I, JT R 1 T8 W5 UK Bk &
WD 2 W o Mo T8 AR A% S K g X B
15K, I 5 R L5 7 DX S 52 B s 0 7K 8 BE
B WL HIB T 4515 K0 X & R AFTEAN K A B 85
IKANE o SR COD MIBE BE A DR K JBURFAE SR B, %8 4%
197K X R K A B kAT 1 g dr, it — 2
B 1AM KA T DX Tl I X 4575 K XA
TR 3 et AT 0 e A3 B, AR o7 T AR RDI A, 3k
— P RARAT RR A ™ H B, N R — 2P R AN
R B AL 1R

S 3Lk

(1] Eam, FhKF B2, 45 e (K 2580 T
SR BB T, E 2K HEK, 2022, 38
(16): 16-23.
WANG Jinli, SUN Yongli, ZHENG Xingcan, et al.
Study on the connotation and planning evaluation

technology of urban green drainage system [J]. China

Water & Wasterwater, 2022, 38 (16) : 16-23 (in
Chinese).
[2] #RifE. %5, &0, %. FRE W B R KMAE G

BIERE S HLE [T ]. 4ok HEK, 2019, 45(3): 1-5, 77.
XU Zuxin, XU Jin, JIN Wei, et al. Challenges and
opportunities of black and odorous water body in the

cities of China [J]. Water & Wastewater Engineering,

+ 113 -



% 40 %

%13 4

OE 4 K HE oK

www. cnww1985. com

(3]

[4]

(8]

2019, 45(3): 1-5,77 (in Chinese).
ERGE R . T E AR % —2022[M ]
[ et Hh A, 2022,

National Bureau of Statistics of China. China Statistical
Yearbook=2022[M | .
2022 (in Chinese) .
AL . T HEACES PR ZS TNz £ RLBE T Al 5 25 11
W5 S RHID ] dEst: SRt SR, 2021.

DENG Yulian. Research and Application of Evaluation

Jent:

Beijing: China Statistics Press,

Method for State and Operation Efficiency of Urban
Drainage Network [D]. Beijing: Beijing University of
Civil Engineering and Architecture, 2021 (in Chinese).
ZEIIORT L B R AT, A L BRI S I Y T P R
FR RALH IR DL T R A )] AR
2, 2020, 41(5): 2257-2263.

LI Yongxin, WANG Wei, HE Mei, et al. Mechanism of
urban black odorous water based on continuous
monitoring: a case study of the Erkeng Stream in
Nanning [J]. Environmental Science, 2020, 41 (5) :
2257-2263 (in Chinese).

X TR BRI 45 . ST KR AT RN T i e
BTG KA RS2 W [T ] R 45K kK, 2021,
37(17):32-37.

LIU Zhanguang, TAN Xuejun, CHEN Yan, et al.
Evaluation and diagnosis of urban sewage pipe network
based on water flow analysis and node monitoring [J].
China Water & Wastewater, 2021, 37 (17) : 32-37 (in
Chinese).

XU TR 45 BRI . T KB 0 BT B 3RS
KA E PRI W 5T 1], 47Kk, 2020, 46(9)
113-118.

LIU Zhanguang, TAN Xuejun, CHEN Yan. Qualitative
diagnosis of urban sewage network based on water
balance analysis[J]. Water & Wastewater Engineering,

2020, 46(9): 113-118 (in Chinese).
A R, T e . T K BUERE K Al Monte

(9]

[10]

[11]

Carlo BIE I R 7K WIR S Wi 7 i [T ). [RIF K22
M CFRRIERD) , 2015, 43(11): 1715-1721.

XU  Zuxin, WANG Lingling, YIN Hailong.
Quantification of non-storm water flow entries into storm
drains using Monte Carlo based maker species approach
[J]. Journal of Tongji University (Natural Science) ,
2015, 43(11): 1715-1721 (in Chinese).

TRAAE , el , e, A L T5 KA PP KR $ok
PR B2 W [J]. [R5 R 27k (A R B2
J), 2017, 45(3): 384-390.

XU Zuxin, WANG Shijing, YIN Hailong, et al. Cost-
effective locating inappropriate rainfall inflow into urban
sewer network [J]. Journal of Tongji University (Natural
Science), 2017, 45(3): 384-390 (in Chinese).
A, BRI R, 5 L AMSROK IS Bk AR T K
W 15132 W7 b i e LD ). JKORIK G2 AR 2241, 2022
(4): 62-69.

FENG Hanghua, CHEN Haitao, SHI Xiang, et al.
Application of extraneous water quantity diagnosis
method in pre-diagnosis of sewer network system [J].
Hydro-Science and Engineering, 2022 (4) : 62-69 (in
Chinese).

KWL T AR, B AR A5 L BT AR R MR I 45 K
EMENAFAB LT ZoKHPK, 2021, 47(7):
117-122.

ZHU Wanning, LI Meng, ZHANG Xudong, et al. RDII
analysis of sewer system based on short-term online
monitoring (7.

2021, 47(7):117-122 (in Chinese).

Water & Wastewater Engineering,

<114 -

EZE P (1990- ), B WHERTIAL L & a)
TR, 32 TG K AL B T 20 i
IKHRER IS R T AR

E-mail: luokun@cjwsjy.com.cn

WfE B #:2022-12-13

f& [ H #3:2023-03-02

(ZH - VLo 16)



