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Pipeline Mechanics of Horizontal Directional Drilling Pipeline Back
Towing Process Based on S-shaped Plane Path

ZHANG Liquan'?
(1. Department of Civil Engineering, Tsinghua University, Beijing 100871, China;
2. Fuzhou Zuohai Holding Group Co. ,Ltd. , Fuzhou, Fujian 350001, China)

Abstract.; Horizontal directional retracement process is a major difficult point in engineering construction, in order to
optimize the construction scheme, the engineering example is used as the research object, according to the different
curvature radii of the pipeline under the pipeline, a finite element numerical simulation model based on the horizontal
directional drilling pipeline retraction process of the S-shaped plane path is established. The construction scheme of the
best curvature radius is obtained, and the stress, strain and axial force distribution law in the pipeline retraction
process are analyzed. The results show that when entering the 2 -3 bending section, the pipe and the guide hole pro-
duce a large lateral contact force, and the stress strain increases significantly. The maximum radial tensile stress is
163. 8 MPa, and the axial force shows a trend of rapid increase first and then slowly increases. When the pipeline cros-
ses the 2 -3 bending section, the contact force between the pipeline and the guide hole decreased rapidly, the pipeline
is in a suspended state, the local contact with the guide hole is slightly larger, the stress strain value is basically sta-
ble, and the pullback force shows a slowly increasing trend, and the local step-by-step increase is presented. Accord-
ing to the final calculation of the simulation model, the maximum value of the axial force of the pipeline is 10 846 kN,
compared with the actual dragback force of 12 033 kN, the fitting deviation is only 9.9% . The calculation results are
more consistent with the actual situation, and finally the net buoyancy control measures are proposed to provide refer-
ence for the construction of the project.
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