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Design of Large-diameter Initial Rainwater Storage Pipelines
LI Zong-qiang'>,  GUO Han-jun'*, SHU Min'?
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2. East China Architectural Design and Research Institute Co. Ltd., Shanghai 200333, China)
Abstract: In recent years, Shanghai has actively promoted the construction of initial rainwater
regulation and storage facilities to further mitigate the pollution caused by initial rainwater runoff and
stormwater pumping stations, achieving phased outcomes. Construction land in the downtown area of
Shanghai is relatively limited, and the site selection and construction format for initial rainwater storage
facilities in urbanized areas present the most significant challenge in engineering design. Utilizing large-
diameter storage pipelines can address issues such as project implementation challenges; however,
numerous bottlenecks and difficulties remain in terms of construction, operation, and maintenance. The
design capacity of an initial rainwater storage pipeline project in Shanghai is 11 300 m?, and the pipe with
a diameter of DN5 000 is utilized. This approach facilitated the implementation of the project while
addressing challenges in the process design for sediments flushing, influent pretreatment, and
deodorization of the pipeline. This paper focused on the comparison and validation of the flushing and
dredging methods for the pipelines, as well as the simulation analysis conducted using computational fluid
dynamics (CFD) technique. These findings can serve as a reference for similar projects.
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Fig.1 General layout of the project
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Fig.2 Schematic diagram of project site selection
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Fig.3 Layout plan of storage pipeline
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Fig.4 Layout plan of storage tank
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Fig.5 Layout plan of inlet well lower layer
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Fig.6 Gradation curves and particles distribution of

rainwater sediments in different functional areas
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Fig.7 Diagram of sediment flushing modeling in storage

pipeline
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Tab.1 Experimental data of sediment flushing

numerical simulation

BT | B | wiRTRRr | — Wb

. . B2 /%
T Bm® | Fik/ke | RWHEE/ke

A 825 1143 373 67.4

B 825 1787 390 78.2

C 825 3430 517 84.9

D 1650 1143 159 86.1

E 1650 1787 190 89.4

F 1650 3430 210 93.9

2 TR0, A B A C T FE gk i i) 1 000 s
W, BRI R 3518 67. 4% .78, 2% F1 84. 9%, D . E Fil
F T OLTE e BT 1] 350 s 1, BRI %4351 2 86. 1% .
89. 4% F193. 9% , 3. 0 m & K K A7 Y e SR A
F1.5me LZRAH B HIR AT LR T 4
BRMA R R IZTHEERA LS mEmEEE

6 %5

RS T 1 A ol XA 1 A 35 40) R ) 2 B, o MR
R Bt AR A AR B T R Y
SRR EAE R AR 3 A T e — TR Lk
T M T R X R 0 A 5 ) A5 A R Ay
H RS s B3 1 265 TR I A e e 13
RICRET5 A H A B LSRR L (BAE s AT 4R 3
S5 D7 TRTLATAE AN AL, Ay (o D S s 20 ARG e M 4z 4%
TR TS e A P, LA 98 T R DR 10 A 0 T ) 2
TR, B RS H A TR BB e i
A 2 5% SR Lt 45 J5 i i R AT B4 AT P KR A
Fo AETAL BT I, SR el A A 34 17
eyt , A8 U7 i LA A A DCRD L 5 £ o PR I I
J7 T, 255 92 PR R K B A0 B0, 38 1 CFD HEAR Bt
PRl A Sk, v 4R i /b B T 3
J& B lh el I 07 3 7EBR BT T, B K e+ R
Tkl R = B AR R T2, aT R R
We B R U T2 B %50 H X4 5 R H AR 4]
P E TR HA — 2 R

- 51 -



F41 % FH 104 ‘1’ 25 K /ﬁF 7K www. cnww 1985. com
SE 3k FRHE 0 W o dE R (T, ¥k $ R, 2022, 41 (7) .

(1]

ZEE SR, N G SRR, A5 . TS e T A T RS
PR B E T R R S R )]. RRFRE AR,
2019, 28(10): 2110-2118.

Ll Dinggiang, LIU Jiahua, YUAN Zaijian, et al.
Research advance and prospects on low impact
development control measures for urban non-point source
pollution [J]. Ecology and Environmental Sciences,
2019,28(10): 2110-2118 (in Chinese).

ARLEL . JE )T T BOHE B R K AR TS Qe s 0], o
257K HEK L 2024, 40(4): 19-24.

LIN Weihong. Research on pollution of municipal road
rainwater runoff in Xiamen [J]. China Water &
Wastewater, 2024, 40(4): 19-24 (in Chinese).

T AR BRI S R A PR D 4y . MK R
HARBRUE . DG/TI 08—2432—2023 [S]. Fiff: [HlbF
R Hipet, 2023.

Shanghai Housing and Urban and Rural Construction
Standard  for
Detention and Retention Facilities: DG/T] 08-2432-
2023 [S]. Shanghai: Tongji University Press, 2023 (in
Chinese).

SRAEMS L d BRTE, SHAE . ST RS G 95 G R AR
5 [J]. HiKHEK ,2016,42(s1) : 163-167.

ZHANG Zhibin, MENG Qingyu, MA Zheng. Study on

Management Commission. Stormwater

pollution characteristics of urban non-point source
pollution [J]. Water & Wastewater Engineering, 2016,
42 (s1):163-167 (in Chinese).

JRAGRE , EA T SERIR, A5 T 0T I K TS e S Ak

B, SRR

(6]

(7]

[8]

17-26.

ZHOU Chuanting, WANG Mengyu, XING Yunxin, et
al. Research progress of urban initial stormwater
.
Purification Technology, 2022, 41 (7) : 17-26 (in
Chinese).

SRSCHE , PR . LTI 2T U A B T2
B[] HikHEK ,2020,46(2) :45-48.

ZHANG Wensheng, SUN Wei. Design for CSOs storage
tank of Huangxiao River in Wuhan [J]. Water &
Wastewater Engineering, 2020, 46 (2) : 45-48 (in
Chinese).

ALIHOSSEINI M, SAGROV S, THAMSEN P U. CFD-

pollution and treatment measures Water

DEM modelling of sediment transport in sewer systems
under steady and unsteady flow conditions [J]. Water
Science & Technology, 2019, 80(11): 2141-2147.
VRIE, RO, B A 75, 4 . R K IR Y R AHE K
MATFE L) ] %k HEK,2012,28(17) - 12-16.
LI Huaizheng, ZHANG Luxuan, HUANG Jianxiu, et
al. Study on odor emission from retention basin [J].
China Water & Wastewater, 2012,28(17) : 12-16 (in
Chinese).

« 52 .

BB 2o (1978— ) 5 TIIRIRMN i+,
TR, FE 2 DN T B s HE K TR iR
PR AEEE T A,

E-mail:734699576@qq.com

W #s B #A:2024-07-25

& @ B H#A:2025-01-09

(2 LS 1A)

i)




