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Design and Thinking of Clean Water and Sewage Diversion in Culvert for the
Treatment of Black and Smelly Water in Zhanjiang City
ZHOU Rong,  WANG Shao-gui, = CHEN Dong-yu, ZHANG Wei-xuan
(Guangdong Metallurgical and Architectural Design Institute Co. Ltd., Guangzhou 510080,
China)

Abstract: Starting from the analysis of the characteristics of culverts and outlets and the causes of
black and smelly water, the overall design idea and technical route of clean water and sewage diversion in
culvert for the treatment of black and smelly water in Xiashan District, Zhanjiang City was determined,
and the key points of design such as sewage outlets investigation, one—culvert—one—plan, classified
sewage interception, seawater backflow prevention, dredging, remediation, selection and protection of
equipment and materials were summarized. According to the construction conditions, innovative solutions
for engineering problems were proposed, such as reducing the sewage receiving area of the culverts,
maintenance and cleaning of pipes laid in the culverts, and setting up pump sluice under the traffic trunk
road. The importance of tracing, construction quality and safety, clean water and sewage diversion and
other problems were considered, and suggestions for urban flood control and the second stage water
treatment were proposed. The implementation of this project achieved the phase goal of primarily
eliminating black and smelly water in the central urban area, and provided a reference for improving the
quality and efficiency of the treatment of black and smelly water in culverts combined with sewage

collection and treatment system in coastal cities.
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Fig.1 Layout of black and smelly water in culvert in
Xiashan District
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Tab.1 Characteristics of the culverts before treatment
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Fig.2 Technical route of clean water and sewage diversion
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Tab.2 Information of partial outlets of a culvert
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Fig.3 Schematic diagram of simultaneous interception

O—ilf 13t
R
O—JE L5

inside and outside the culvert

@ WNEITETER . RS A
WU BUG K A B IR ARG R %5
B W T . W R A5 R R % K (B25.0
m), Sl JC AR T BTG K T4 i B AR AR 3R
PN AT A A DX K T A I SR 2 A RUSE
(B<5.0m) , 5N BAE X B BER2 LR A9, 22 N 75 4
HBEME WO SR, 73 BO IR IEA T ELS K T,
AR TG K F A D RE o

© EiENEEFRY B E I RIS
LA X 5 K A IR NS A R A S5 R
F S AR DL 5 1 D T K SCAE SRS RO IR AT
A o B ek ORGSR ek A (WL
4) , WE AT fif DA 38 T B AG 18 4 A T] 8L, SLRE D 2D
X I SR T AT AR 42 o, Dl NI R R R

L A ci2E1El i)

T
BT z %“%—z{_ e %'; TETTL o %
FRREN i ZEAT TR o N
i {1 R
wi=im
1 ! e =R LK
R O S et et | it kbt 10 4
b s
0 \GA i i
?%%&;I}ka 1507 2: B 40 mi R 11

CRETEBURTS K B AT )
B4 RHHEFEHREOD REOEE
Fig.4 Setting of flushing port and maintenance port of

sewage interceptor in the culvert
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Tab.3 One—culvert—one—plan summary
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Tab.4 Principle of classified sewage interception
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Fig.5 Detailed drawing of sewage interception in small

diameter high outlet in culvert
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Fig.6 Detailed drawing of sewage interception with
multiple outlets in series
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Fig.7 Profile of buried pump—gate integrated backflow prevention facilities
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Tab.5 Comparison of water quality before and

after treatment of Liitang River and Nanliu River
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Tab.6 Comparison of influent quality and quantity

of Xiashan sewage treatment plant before and after

treatment
W H 20204F AMH | 20214F A H{H

COD/(mg- L") 363.14 372.00
TN/(mg-L™") 31.02 35.13
TP/(mg-L™) 10.47 13.51

ST /(mg- L) 2237 369
HEAKE/(10* m*-d™) 20.57 25.62

6 %5

YT T S SR E V5 40 AR A S A R e T
HEE TG Yot SEBL T AL I X S z%ﬂci'bkﬁii‘ﬁﬁ
P R]TS K WA 5 A B 2R G B T 1 A% B Bt TR
H AR, A PR3 R0 4 T 3 v 1A Sk B 5 ﬁa?ﬁﬁ?%
ik, [, B RIS A UE LT K RS

EEEI"J%—%/F,F—iﬁﬁﬁ?ﬁﬁ$iEFﬁ¥5%¥;luﬂiﬂF
K BAICIR AR O AU DX U AL T e ol Tl

NI O A B Tl g5 4 8 5% B AR R Ak R
AP TR 5 G ia PRAE T AR, LSO XK R YK
ﬂ‘?ljﬁ\‘{ﬁo

SE 3k
(1] SO AT . 30 5 B 38 15 48 TR (4 3 AR 3 it
[J]. TR S5%t,2021(21):129-131,163.

ZHANG Xubin, REN Xuetao.

the control of black and odorous river culverts [J].

Technical measures for

Construction & Design for Engineering, 2021 (21) :
129-131, 163(in Chinese).

FE . A R KR P S ORI T 5T
[J]. HhETTECTA, 2021(5): 46-50, 116.

WANG Jiaojiao.

[2]

Study on treatment measures & effect
evaluation of concealed culvert black odor water body
[J]. China Municipal Engineering, 2021 (5): 46-50,
116(in Chinese).

S, IR, BRTR, 4. NaClLERJEXS A0 T2 2%
B K5 G %%H%wﬁ(i%ﬂﬁﬁ’ M [J]. Al T
#2, 2018, 34(10): 231-237.

ZHANG Lanhe, TIAN Rui, CHEN Zicheng, et al.

[3]

Effects of NaCl salinity on wastewater pollutants removal

(4]

[5]

(6]

(7]

[8]

and microorganism in A*O technology process [J].
Transactions of the Chinese Society of Agricultural
Engineering,2018,34(10) : 231-237(in Chinese).

Wi mg , VIR, XL Rk, 45 . AR T T v S TR
o IE e H T K BT M I B R A S (). L AR
2020,33(2):113-120.

CHEN Jinpeng, SUN Na, LIU Chuanqiu, et al. Chloride
ion concentration characteristics in rivers and its effect
on water quality monitoring in Dongying [J].
Science, 2020, 33(2): 113-120(in Chinese ).
ZEOR, ROBAT, IR, A . 3T HE K I A 4 T R
BORBETELT]. WA, 2021(4): 154-157.

LI Le, ZHAO Guangzhu, ZHOU Chenglong, et al.

Shandong

Research on comprehensive investigation technology of

urban drainage culvert [J]. Urban Geotechnical
Investigation & Surveying, 2021 (4) : 154-157 (in
Chinese).

BEYA T, SRR . TE W A D HEA IR B A AR
rgELy]. EPIEI%T:JJEJJHJ}EH, 2021, 39(7): 51-54.

LIAO Zhizhong, ZHANG Junbo. Research on the
investigation, traceability and treatment technology of

outlet [J]. China
2021, 39 (7) :

the pipeline concealed culvert
Resources Comprehensive Utilization,
51-54(in Chinese).
I B2 . PRI T R A T T 2 4 R A A3 BT B BT IR X
FLI]. APEDKA, 2021(5) : 40-42.
MA  Guojun.

countermeasures of

China Water

Analysis  and
underdrain safety hazard in Shenzhen[]].
Resources, 2021(5): 40-42(in Chinese ).
IMIGT, A, AR R, A T I A T
W BT Byt HE S h Atk Bt L) ). 4
46(S01) : 286-288.

SUN Pengyu, XIAO Shengming, NIU Chunliang, ef al.

PR 73a )
KHEIK , 2020,

Optimal design ideas for underground canal flood control
and drainage based on sponge city concept[J]. Water &
, 2020, 46(S01) : 286-288(in

Wastewater Engineering

Chinese).

<79 -

EFRE T A (1969~ ), L ILPur B, TR,
T AR, S K el TR
TAE.
E-mail: zhourong2000@126.com
Wr#s B H#7:2022-04-28
&5 H #§:2022-08-15

(i ALLLFR)



