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Diagnosis Process of “Four-in-one” for Drainage Network and Engineering
Practice in Zhenjiang
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Abstract:  The Three-year Action Plan for Improving the Quality and Efficiency of Urban Sewage
Treatment (2019-2021) proposes to speed up the completion of the short board of urban sewage collection
and treatment facilities. Projects such as the transformation of mixed and wrong connection of pipe
networks, the renewal of pipe networks, and the repair and reconstruction of damaged pipes can be
implemented by promoting the transformation and construction of domestic sewage collection and
treatment facilities. Thereby the goals of separating clean water and sewage, separating rainwater and
sewage, and detecting leakage and making up for defects can be achieved and comprehensively improve
the collection efficiency of existing drainage facilities. Taking the experience of “four-in-one” drainage
network diagnosis project in quality and efficiency improvement standard area in Zhenjiang, the matching
process of diagnosis work and repair design in pipe network mapping, detection, investigation were
summarized. The paper aims to provide a reference for other cities to carry out the “four-in-one” project of
quality and efficiency improvement of drainage pipeline for sewage treatment.
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Fig.1 Diagnosis process of “four-in-one” for drainage

network
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Fig.2 Rectification scheme for wrong connection of

drainage pipeline
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Tab.1 Elevation data for water tightness test of river
crossing pipeline at Taoyuan pumping station
i H TEKHT TE7K 5 60 min
AE KA 3.643 3.643
KideJFKAL | 4.103 4.104
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Tab.2 Water quality testing data of river crossing

m

17K J5 30 min
3.642
4.103

pipeline at Taoyuan pumping station mg-L"

SRER S | S S | SR (A K| Tk
COD | COD |NH,-N [NH,-N|COD |NH,-N

10:00—10:01| 178 179 | 27.87 | 27.85 | 22 | 1.15
10:15—10:16| 178 177 | 28.23 | 28.36 | 22 | 1.20
10:30—10:31| 176 178 | 27.55 | 2743 | 22 | 1.35
10:45—10:46| 180 179 | 28.16 | 28.23 | 23 | 1.05
11:00—11:01| 179 178 | 28.74 | 28.34 | 21 | 1.13
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Tab.3 Elevation data of water tightness test for

river crossing pipeline at Xinheqiao pumping station

m

i H HWOKET | WHAKJE30min | KIS 60 min
WIEKNL | 3.618 3.618 3.617
KigE KL | 3.945 3.947 3.946
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Tab.4 Water quality testing data of river crossing

pipeline at Xinhegiao pumping station mg-L™

SRER I EuRCIN:(1PORTINEPUREIN: I EORTIVERAREIR/ SIREIVIN
COD | COD |NH,-N|NH,-N|COD|NH,-N

10:00—10:01 | 182 | 182 | 2536 | 25.13 | 22 | 1.25
10:15—10:16 | 185 | 186 | 2633 | 25.98 | 23 | 121
10:30—10:31 | 183 | 182 | 2533 | 2531 | 21 | 1.15
10:45—10:46 | 185 | 186 | 25.49 | 2578 | 21 | 1.18
11:00—11:01 | 184 | 184 |25.99 | 2546 | 22 | 1.19
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Fig.3 Distribution of water quality testing points along

the river
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Tab.5 Water quality testing data of pipeline along the east bank of Yunliang River mg-L™"
M A BT R
KlE b SR ] W198 ‘ W301 | W6528 W6526 W6525 W303 W5675 W6502
e RPRLB V% 2 B 3K 51 490 32 R R
Tl JBi s 2 9 3R 4 Gk
3A1H 12:00 176 181 173 179 182 173 234 145
3A1H 19:00 201 193 202 186 196 177 188 280
coD 3H2H 12:00 198 194 192 192 188 169 197 256
3H2H19:00 196 203 191 188 185 175 185 132
3H3H 12:00 182 180 183 183 183 171 179 188
3H3H19:00 212 180 183 200 193 163 247 176
3A1H 12:00 | 38.11 35.69 31.32 35.65 30.11 30.11 43.91 3391
3H1H19:00 | 39.63 | 37.63 34.23 39.25 29.63 29.63 36.31 43.57
NH,-N 3H2H 12:00 | 40.17 | 38.66 38.12 38.07 38.17 38.17 46.34 45.41
3H2H19:00 | 38.74 | 37.63 33.70 32.25 28.74 28.74 40.31 34.40
3A3H 12:00 | 41.67 | 33.26 38.63 33.09 31.67 31.67 38.16 29.33
3H3H19:00 | 3513 | 34.12 41.42 38.11 28.13 28.13 40.13 35.20
R6 TR I EE KA
Tab.6 Water quality testing data of pipeline along the west bank of Yunliang River mg- L’
M A BT R
pioRil] I W5570 W150516 W620900 W302159 W190327
bR ARFET AN 3R I | A 3R L | A 4 Gx2 VI 3 9 A I _—
2Wixa | A% 450 WA A bt
3H1H 12:00 178 177 170 160 155
3H1H 19:00 248 238 210 180 180
3A2H 12:00 166 176 176 165 165
COD
3H2H19:00 198 186 188 175 183
3A3H 12:00 196 198 190 180 153
33 H19:00 201 193 185 170 163
3A1H 12:00 37.02 28.18 33.23 31.20 31.50
3H1H 19:00 40.94 33.26 38.79 25.17 27.05
3H2H 12:00 32.98 40.86 28.07 32.98 33.46
NH;-N
’ 3H2H19:00 35.16 32.51 30.12 32.13 23.16
3H3H 12:00 35.16 39.61 33.19 28.16 26.13
33 H19:00 43.14 36.95 29.90 25.13 26.99
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Tab.7 Summary of leakage defects in standard area of quality and efficiency improvement

BT B mm | EHEME | 4 K/m ZERE PR BILE i
1] 23 m Ak, BRI 0912 3 B AFETE 3 B Ts
W6525 ~ W302 1000 | VREELR | 109 (A1 23 m Ak, BR(i 0612 37 B AEAE 4 48 1 1B M AR
A1) 23 m Ak, BRI 1105 457 A7 7 2 90t LU R 7%
W629277 ~ W629278 400 B 102 [9h[A15.25 m ik, PR 1] 1103 {57 BAFTE 3 P i 54 Ry Ll
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Tab.8 Summary of rectification design scheme
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Tab.9 Summary of restoration design scheme
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