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Evaluation and Diagnosis of Urban Sewage Pipe Network Based on Water

Flow Analysis and Node Monitoring
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Abstract; The preliminary diagnosis of a drainage system of a sewage pump station was carried out
based on on-site inspection, water flow analysis, node monitoring and other methods. Through tracing
analysis, the scope of the problem pipe section was narrowed, and then the targeted solution was
proposed. The rainwater flow rate of the pumping station reached 2.4 times that of the dry weather,
indicating that there was a serious misconnection of rainwater and sewage pipes in the upstream drainage
system of the pumping station. The water quality of the pumping station was significantly lower than that
of the domestic sewage in the dry weather. The COD of the instantaneous samples were between 110
mg/ 1. and 140 mg/L. most of the time, and the COD and BODjy of the mixed samples were 165 mg/L. and
81.6 mg/L, respectively, indicating that there was an inflow of external water in the upstream pipe
network of the pumping station in dry weather. The water quality of the pipe network nodes decreased in
different degrees in rainy days, and the total nitrogen of the two branch pipes decreased by 78% and
60% , respectively. The contribution rate of different branch pipes to the pollutant concentration reduction
in the sewage pump station was further evaluated through tracing analysis, and the scope of misconnection

of rainwater and sewage pipes was narrowed. The method can provide reference for improving the quality
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and efficiency of sewage pipe network systems in China.
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Fig.2 Sewage flow of pump station X during 2012 to 2014
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Fig.3 Water quality variation of the key monitoring nodes
at upstream pipeline of pump station X
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Tab.2  Comparison of water quality between dry weather and wet weather of monitoring nodes at upstream pipeline of pump station X

2018 4F 11 H 29 H(HXK) 2018 4F 12 A 11 H (FHK) R =T KK/ B RK
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LY|LH LY LY [em™) [LTH| LY [ LY | L") [ em™)

A 165 82| 31.8 | 3.74 756 150 61.4| 14.9 1.73 654 0.91 1 0.7510.47 | 0.46 | 0.87
B 308 147 | 66.4 | 5.18 933 192 82.4] 17.5 | 0.83 565 0.62 | 0.56 | 0.26 | 0.16 | 0.61
C 246 121 | 40.9 | 3.35 795 280 | 126.0| 24.5 | 2.88 902 1.14 | 1.04 {0.60 [ 0.86 | 1.13
D 769 375 | 62.2 | 5.04 980 202 89.1( 20.2 | 2.18 721 0.26 [0.24 | 0.32 10.43 |0.74
E 331 176 | 55.9 | 4.06 992 178 67.6| 23.9 | 2.96 841 0.54 10.38 |0.43 ({0.73 |0.85
F 2920| 1410 | 88.0 | 8.68 1 588 138 54.9| 14.2 1.35 648 0.05(0.04 |0.16 | 0.16 | 0.41
G |1850| 885| 96.0 | 7.81 1249 |2640 1 180.0| 26.8 | 4.10 |1 156 1.43 11.330.28 [ 0.52|0.93

3.3.2 AR E fETERTSIRIE M F 2RI . ILAh, 198 D IR R

SR F 1) W8 0 O it — 2 e B A X i
R K TR, FE o X A R B A A
WE 4 iR, G562 AL TS A KT 5
AT AR A, LA BRI K 9 BOD ¥ 12 25 1%
T 100 mg/L; 58 RIKFAH L, 15 85 A TR A TN A
TP YR B 50% LA |, COD FilHL S 3 N ¥ A b 3%
Al A BIALE N AR SRS X KT R,
KB A FBOK B R AR I AT REER /N, Sk X
WA 3 ARSCERIDA  FoRAR IR ASBIFSE 7 K
4y M EEHY B—C—D—E [ F—G X 2 & X4k M
W

4 RE X EBFEMPTSBUETE
Fig.4  Generalization of monitoring nodes at upstream
pipeline of pump station X
SR B—C—D—E F BN AT /N XA A 1
19K AR 2 LA, 1A B MR RIKFTE 1%
M DX SR (4 A2 395 35 K K BORH T, {HL RN R 7K Bk L
AL, BODs W &R 100 mg/L LLF, TN £ TP
WRIE I3 TR 1 T4% 1 84% ,RIITI i1 B 1 B4
PIFAERC B F 5 R R . R B RilEm
TR C RN KK BRI, 35 5 DB B R R K 5
WL N R s, R W] D—E B BUR K B—C—D—

IR BV P A MR A 3 T K ARG o, P RE AR E o VR B IR
TKIEA

Lk F—G M AY T T XS A7 A 3 A A R A
o 256322 AIAL AT F A G Y5 ROK BTk B 3
8w, RN BAFEATT B IR E I Al
KB, BRI AR, R, 355 F A G
{18 T R 7K 2 BN A AR Ak, 7T BB Al 2 7K 1)
ANHRIU) ] BRHE AR

2 WSO 25 A T B, AR AR 5 SR % 1 K B AT M
WM Z5E KRN, AT HE— 25 PP Ah AN ) S 2 i i e
B far DTRRAEFIB A AR . @0 B AR v 19 A5 A
5374 B—C—D—E [ F—G /K] L E I, R
B ER F—G fEAE = VR B KB A (A AT B Tk
RN, WA IR BT BE AT AR I R AR, 2R 5L
2k B—C—D—E K sl Y BIRTS IR XTI 45 A
K BT BE R o (], AR 52 K BB 7 BT, 2%
3 X HEZK Z GE iR A7 A6 R 7K AB s 7K () 45 Ak
IKBEARIEDL . MRIEABFTT A, I 4k F—G
e A A 7= i s K HE RS, X 32 4k B—D—
E SR CCTV 25 4y B I T+ B ik — 25 HE A [n] UK
A, VEAR [ 0 E R, S o A o 1 i A
RT%E. LIRS Y B eI 8 I 2 G 0 R By
ST B T e — 2 4 /N v S BB R IS PR T4
B
4 i

S8 T HE KA I Pl A A 4, 4 T R A )
B XA B BsF 9% 7 HME A SN, 30 40 45 O A B 43T
TR S K G AT A I W A5 T X AT RE A
FE I [ LA T T, BT A A 4 Sk b T 8 75 7K A8

- 36 -



www. cnww1985. com

XS, F AT RES A A

Y5 4 IRAR T K R R AE S

H3T A H17TH

RGO TAR AR o F1 XM i 75 K R
i (R KR AT 2, 5 ot YR I e R A
S, 2k B A HEK R 48 AT REATAE B E A RN TS
TRAZIG o A RT RAJ5  I 245 SR R I, 2l ) 2
RIR R B AR T AR 16 157K, R R b i L Ui
RIFFAESRRINK AT BLGE o 53 5, it aod #9198 73 A
AL b2 BB AN ] S B W 5 TR O, 4/
RIS B B, O R HOA BEXPE R D J7 980 A
FEA N E N HEK R R GEHEA AR SR AL %

SE

(1] EZxgitm. hESEIHHHFE—2019[M]. Jua.hE
Seit it ,2019.
National Bureau of Statistics. China Statistical Yearbook —
2019 [ M ]. Beijing: China Statistics Press, 2019 ( in

(2]

(3]

(4]

Chinese) .
WALE R, T, . B TRHE R T M HEKE
Wt N AKAB L] RT3 CF AR
#0R) ,2016,44(4) 593 —599.

XU Zuxin, WANG Lingling, YIN Hailong, et

Quantification of groundwater infiltration

al.
into urban
drainage networks based on marker species approach[ J].
Journal of Tongji University ( Natural Science) ,2016,44
(4) :593 =599 (in Chinese) .
ARG, 0k, M e, 5. BT RUK BT Y T
KA IS O B E Tk L) ] R E BRI R, 2016,
36(12) :3678 —3685.

XU Zuxin, WANG Shijing, YIN Hailong, et al. Locating
the sewer network defect based on marker investigation at
pipe manholes[ J]. China Environmental Science,2016,
36(12) :3678 —3685(in Chinese).

WA, Rk, M e, 5. 5K I R K TR ek
WA R Wik [T ], TR TF R 2224 (A R B2
i) ,2017,45(3) :384 —390.

XU Zuxin, WANG Shijing, YIN Hailong, et al. Cost-

effective locating inappropriate rainfall inflow into urban

(5]

(6]

(7]

(8]

sewer network[ J ]. Journal of Tongji University ( Natural
Science) ,2017,45(3) :384 =390 (in Chinese).

R, EIB T, Wik, 55, EIRXHEK RGERRE L W
BORTEVSLT]. HE 47K HEK,2010,26 (20) ;59 - 63,
68.

WU Wenjun, GUAN Yuntao, CHEN Bo,et al. Preliminary
study on diagnostic
performance in old towns[ J]. 2010, 26(20) :59 - 63,68
(in Chinese).

AR, 20, 4. ST RS0 0 K
RGEeWitsE 1], PE%KHPK,2007,23(7) 01 -5.
LI Tian,ZHOU Yongchao, LI He,et al. Diagnostic study
on split-flow rainwater system based on flow survey[J].
China Water & Wastewater, 2007,23 (7):1 - 5 (in
Chinese) .

XU/, I, XS 38 , 45. B TR I I A HEK R 58
BTG T S R 2 W [T ] 45 7K k7K, 2016, 42
(12) :126 - 130.

LIU Xiaomei, WANG Ting,ZHAO Meiling, et al. Analysis

and measures for the operation load of drainage system

techniques of drainage system

based on on-line monioring [ J]. Water & Wastewater
Engineering,2016,42(12) :126 — 130(in Chinese).
BRACIR, G IR, BRT T, 4F. MBSO AE AR KA M iz
BB AR B L] o E gk HEK,2012,28
(8):11 - 14.

ZHAO Dongquan, WANG Haozheng, CHEN Jining, et al.
Application and analysis of monitoring technology in
operation and management of urban drainage network[ J].

China Water & Wastewater, 2012,28 (8):11 - 14 (in
Chinese) .

.37 .

EER X (1985 — ), 53 AL BN A, 11,
R TR, 32 B NSk T e 4 i D i 4 B
FLAE.

E — mail ; headbook@ 163. com

Wir#e B #:2020 - 03 -20

f& B H #3:2020 - 06 - 23

(i XU 5L )



