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Design Case Analysis of Ultra-long Traction Pipe Crossing the South-to-North
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Abstract: To improve the water environment of Hongze Lake and ensure stable water quality on
the eastern route of the South-to-North Water Diversion Project, sewage from Jiangba Town, Huai’ an City
Jiangsu Province is collected, continuously cross three rivers by inverted siphon pipes and then is
connected to the sewage treatment plant for centralized treatment. The underpass length exceeds 1 km.
Based on the on-site conditions, the crossing river scheme, water transmission section, construction
measures, traction and drag force verification, and implementation effects of the pipeline network are
analyzed in summary, which could provide reference for the design and construction of similar ultra-long

traction pipes.

Key words: South-to-North Water Diversion;  ultra-long traction pipe; inverted siphon;

directional drilling method; traction construction; pullback force; yield stress; backfilling grouting
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Fig.1 Overall project location
LI H B Y H AR ME SR HE KA i S g i

2

R P 1L T K1 R INTE o @ b il w25 R 1 Bt g ]
T3 S, SR BT 1. 1 ks B T RIZKIL I
TR SR R g T R K TR, 0 AR AR HE /K A 3 it
TR K5 B 1T A4 Xt 4 4 TR A T 1 ) &R
MRERRE R B2, WL T o U 2 R —
PR, o — P e X
2.1 EHRXTAAR

M52 25 B R M2 300 m Ab K IR
T IR R N R (G25) = R, HEAK A
Al DA E O A T B A8 DA 2 vl 25 e = i [
I BN 2 N [ o L O e B IR g e R S 2
A e 28— B BURTE KA

R BT R EERKEZ 1.2 km, HEK
A5 T i e A O T o o 02 ) 8 R /Y T A M1,
(T[T 7K T B FR AL ) 2930 mo A5 XA B AR fRi o,
it T 5 58 B 5 K V5 K B T B A i L B AT REAR K
{5 5 IB AT Rk AR S A A b 2 T B R K AR
BAKRE ;BT F AR G E N — BB iEiL
o3 il KRG g . A AR LA 2,

B2 ERXAATRMCE

Fig.2 Location diagram of pipe bridge scheme
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Tab.2 Statistics of existing long-distance drag pipe projects in China (as of December 2023)
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Fig.4 Layout plan of inverted siphon pipeline
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Fig.5 Vertical section of inverted siphon pipeline
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Tab.4 Suggested values for comprehensive results of geotechnical engineering survey
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Fig.6 Plan and section view of inverted siphon pipeline
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Fig.7 Plan and profile of grouting for embankment filling
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Fig.8 Realistic view of successful traction construction
crossing the site
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