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Key Considerations in Design of Sewage Pipelines Crossing River Project in a
Coastal River Network City
QI Li-hua', DENG Hai*, TAN Qing-jian', FU Zhao-hui', LUO Liang-feng'
(1. Zhuhai Institute of Urban Planning & Design, Zhuhai 519000, China; 2. CCCC Shanghai
Dredging Co. Lid., Shanghai 200002, China)

Abstract: Zhuhai City, a typical coastal river network city, is home to numerous rivers. The scope
of a specific sewage pipeline network project in Lianzhou Town, Doumen District, encompasses seven
rivers. A total of fourteen sewage pipeline crossings are involved, including five pipeline jacking
constructions, three directional drilling constructions, and six overhead crossings with piers. To
successfully pass the flood control evaluation review and obtain government approval, this paper
discussed two critical aspects of the sewage pipeline crossing river construction plan: the river-crossing
burial depth and the site selection for inspection wells on both sides of the embankment. A comprehensive
comparison and analysis of multiple relevant technical standards and regulations from both the municipal
and water conservancy industries was conducted. Under the river flood control standards corresponding to
a 20-year or 50-year return period, the InfoWorks ICM river hydraulic model was utilized to perform
hydraulic calculations, including water level, flow rate, and scouring depth of the river channel. This
analysis provides key considerations in the design of sewage pipeline crossing river project, offering

valuable references for similar projects.

Key words: sewage pipeline network; crossing river project;  coastal river network city;

pipeline jacking technology;  directional drilling technology
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Tab.1 List of sewage pipeline jacking construction

crossing rivers

W R SR ETE ML TR BT | TR A (e R S T A 2 S T
F/mm FE/m | B/m | FRE/m | ARE/m
PWLFEHET| D600 14.1 | -0.16 | 3.24 3.15
SYEZREH| D500 157 | =028 | 242 2.01
PO =R D500 89 | -0.51| 252 2.55
PO =R D500 88 | -0.65| 3.65 3.76
PO =R D500 132 | -028 | 3.86 2.42
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Tab.2 Calculation results of scouring in pipeline

jacking construction sections

o KT VU2 | R | PG 3 | V| Y
HEW | HEW | HEW | HEWD | HEW
a2l N N PN PN >

WADIR | g | e | e | e | e
RIS TS /mm| D600 | D500 | D500 | D500 | D500
PRI AR B /m | -0.16 | —0.28 | —0.51 | —0.65 | -0.28
Fit i (m®-s™") | 7.43 | 2092 | 4.87 | 15.12 | 10.30

BT /m 1.876 | 2.134 | 1.908 | 1.694 | 1.906

WK /m 2.036 | 2.414 | 2.418 | 2.344 | 2.186
P (mes™) | 0.370 | 0.250 | 0.520 | 0.840 | 0.139
v 3 2
ﬂﬂh\(ﬁﬁxf.{* 10179 | 0.186 | 0.187 | 0.180 | 0.186

#/(m-s™)

TEAR ZREL 025 | 025 | 025 | 025 | 025
JRrEB I /m | 0.406 | 0.185 | 0.703 | 1.103 |-0.154
WA E I 50 50 50 50 50
e |TTFE 1 WRRIZE
BT RRE/NT 2| -1.766 | -1.465 | —2.213 | =2.753 | -1.126
o | S
7 [ o
5/ TR 2 i
o | RHRIZET 8 | -8.566 | -8.465 | —9.213 | -9.753 | -8.126

m

BRTIAR M 2. 01~3. 86 m, 4K & 10,5
Ab A5 BRYR N 4. 385~7. 013 m, HiA o5 4 4b IR
K, HR7.013 me MRAVERE 20, 5 405 E HLIR
11.385~14. 013 m, H: 55 4 b ¥R fe K, € 3k 3]
14.013 m.

Fy b 3 4 B R, 2 E A TE A S D500~
600 mm B}, B 45 S 22 il k. 15T 2 2R TS
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Ak 3o B, UL HERE R R VT AR 1R e I A A
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3 s 2 T S I K= S S UR B 4 Y - 95X
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LU P AE/NT 2 AN 24 D>4. 0 m, 1]
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Tab.3 List of sewage pipeline directional drilling

construction crossing rivers

3AESR T bR M 1. 73~2. 56 m, 3 4b 45 18 1 R 2
KA 8.77~9.35 m, Ho 55 2 Ab SR BOK e K, Gk
9.35m,

H bR A Al SR FH S [ it T T 25 2 Tl Vi
By MR . BT IR A B R,
2 LB WA FR AR 7 (8 A8 T8 W i ) 2 ) B RT LA
IR T AR (R EE epe SR b A el B A
TH 3G A R AT S PR LS ZE
5 XRMETHEFTEHFTE
51 ZHENERER

AR S8 20 AT 6 A SR S 38 25 s iy
FLRTED LS.

Py . SN 5 — A o 5 5 .'z:‘-é-im§ s
oo pontoey | PV [T 58 R FE ST 1 S RS BAEEREET
W I AE A% Bm | E/m | b m | AR /m Tab.5 List of sewage pipeline overhead crossing
FELTIH DN200 | 17.0 | —0.04 | 1.83 1.77 rivers
EEFHE | DN200 | 10.0 | -0.20 | 2.43 1.73 o S SRR I T [ AR AE SR T R SR T
L HE DN200 9.7 | -0.40 | 2.48 2.56 MM | BE/m | B/m | bR /m | FRiE/m
_ et FE T DN200 70 | 0.10| 1.77 1.69
4.2 E[SHHIEUEXR S DN200 | 55 |-0.40| 2.35 2.34
2 M, 1% 3 Ab 28 m) B i T 2 T I A R A HEEHET | DN200 | 5.8 | 04| 265 | 2.56
AT A B 4 B rp | DRI T el 0 2 S A YT PIK LS | DN200 | 223 | -0.84| 1.81 | 2.15
PRI 3 HER | DN200 | 152 | -0.40| 3.37 3.98
Y LR B A B 12 SVl LR 4y T
]Eii&@j B IE(E lﬂ/ﬁﬁl\ , %(ﬂﬁ %/E?J%E'J{%EEZ:/J\? %{%Eﬁhﬂ DN200 6.0 | =050 220 2,66

3m,

4.3 EEEREX
A DB 44/T 1661—2021 , 5 [l 4l 28 B & BL7E
THE A T e/ NIRRT BBt K s Rl ZE LA 6
m, U s R EE AR =0 (1) HEAT AR 4 2R I3k 4.
x4 BEEREEIRMRITERR
Tab.4 Calculation results of scouring in pipeline

directional drilling construction sections

W KT FEG | FEREHER | A HER
LRGN S )N 2T | A 1) B TR | 1) 6 28 3T
SR TE A DN200 DN200 DN200
FRPRIAT JEE A5 5 /m -0.04 -0.20 -0.40
B (m®-s7") 29.273 14.562 2.560
Bt KA /m 2.345 2.242 1.539
WK IR /m 2.385 2.442 1.939
B (m - s™") 0.543 0.407 0.188
ﬂﬂ?ﬁ(ff f;F WL 103 0.186 0.179
TEAR % 0.25 0.25 0.25
Jy 3 I R FE m 0.700 0.520 0.024
PR I A 20 50 20
B TI0bR /m -6.740 -6.720 -6.424
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B AR 2s 322 SR AR Bk KA 2k (R TR A
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B o
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15, A DA IEAE — 2 B b A o R A I8 R 2 kK o
Wil o F T 3 e AR B B A AT, AN S 1)
FAI 20 47 5 50 4 — 3 1) Bl 7k 22 4, AR 9 S5 B 1
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Tab.6 Calculation results of sewage pipeline overhead crossing rivers
W R i FEITE JEHA T FEZ FHEW FR I = HET FR I = HET FER
W Ji SO | SO | SRS I | SO s | SO | SO
SR A TE RS DN200 DN200 DN200 DN200 DN200 DN200
BEFHA F/(m*-s7") 28.676 24.111 -9.621 56.594 55.334 -4.649
B IK A /m 2.290 2.570 2212 2.229 2.175 1.581
BeH KR /m 2.190 2.970 2.072 3.069 2.575 2.081
B (m - s7) 0.44 0.26 0.68 0.54 0.34 0.08
TR 2B 0.25 0.25 0.25 0.25 0.25 0.25
Byt i I /a 20 20 50 50 50 20
IS THA A AR M /m 2.790 3.070 2712 2.729 2.675 2.081
B THURR &5 /m 1.69~1.77 2.35 2.56~2.65 1.81~2.15 3.37~3.98 2.20~2.66
BB AR 55 /m 1.75 2.30 2.60 1.95 2.70 2.10
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