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Research on Multiple Pipelines Pullback Force of Trenchless Horizontal

Directional Drilling Crossing Project
CAO Bo'"™, HUANG Longxiang’, LUO Yan'
(1. China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou 510663, China;
2. Guangzhou Electric Power Design Institute Co., Ltd., Guangzhou 510610)

Abstract: [Introduction] Trenchless horizontal directional drilling is widely used in power cable line project to cross natural or
artificial obstacles at present. Multiple cable protection tubes need to be laid successfully at one time in engineering applications. It is
defined as multiple pipelines pulling crossing, and it is widely used because of it’s excellent economic and environmental protection
advantages. However, there is only the calculation method of single pipe pullback force of plastic pipe at present. This paper aims to
study the calculation method of pullback force of multiple pipelines. [Method] This paper was based on a 220 kV cable line project in
the Pearl River Delta. This project used horizontal directional drilling to cross the national first-class waterway for twice at the same
place, and most of the crossing stratum was plastic clay layer. The calculation method of single pipe pullback force was used for
analysis in the project, and the change curve of pull back force was measured on site during the implementation. [Result] The
comparative analysis between theoretical calculation and measured results shows that: under the condition of plastic clay layer, the
measured pullback force of multiple pipelines is 4 ~ 6 times that of single pipe with the same weight and envelope diameter. The
straight-line pullback of pipelines is very important to reduce the pullback force and implementation risk. [Conclusion]| In this paper,
the concept of multiple pipelines pulling and the calculation reference value of pulling force in trenchless horizontal directional
drilling crossing project can provide a reference for the crossing design and construction of similar projects in the future.
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Fig. 1 Cross section of multiple pipelines pullback
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Fig.2 Schematic diagram of typical borehole trajectory
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Fig. 3 Cross section of laying pipeline
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Tab.1 Design value of tensile strength of pipe

A PRGSO HE Hokt SPRIBOTHE
D355%30 689. 16 kN 4

3.110 MN
D110x10 70. 65 kN 5

AR B B HZ O N T RUIER | A
WP, BRI R, AEHEE . YR A
BERE PRI IR R T AT B L, T DL R A B
T 29m, KVFFMEBFEAEERE LR (Z)FEY
6 m) FREEH, SO TN O R4, R T
PO R ARLE, PHEEHLA TAR R DAE, §7fL5E
BRI REE N A T8 D S IR, T 151 %
MR L IET 4

A il
] AN B Y OSSN CE AR o ’Jﬂ“é&ﬁﬁ‘ﬁ_ ) ﬁ? 190 m .
oo S N Paava, o
= }\ T iE )% ’ m'"vm"""'"""'o'o'o'm'mmmwo'o'o'o'""""""v.m ?
LU " 925 H A 1 NN .'_:1,::#"'
& g Fihgre L ORI IR
TR
] LZ R0 AT
TR ‘
R At
¥1=504‘n L,=125m L,=140 m ‘ L,=129m
t d f /

B4 IRIEFZEKFE@DSHNSEE

Fig. 4 Longitudinal section of trenchless horizontal directional drilling of the project
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Fig. 5 Measured curve of pullback force
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Fig.6 Comparison of pipe placement methods
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Fig.7 Schematic diagram of multiple pipelines envelope circle
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