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Simulation of lifting large diameter pipelines in horizontal directional crossing
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Abstract: During hoisting of the pipeline in horizontal directional drilling, the hoisting point on the pipeline determines the
entry angle into ground. If the entry angle is too large or too small, it may cause either sticking or collapse of the pipeline.
Through the simulating analysis for the influence of the entry angle and the lifting point during the lifting process, it is
obtained that with the distance between the lifting point No.2 and the front end of the pipeline at 10m, when the entry angle
is 10°, the allowable space between the two lifting points is 22~28m; when the entry angle is 12°, the allowable space
between the two lifting points is 28~36m; when the entry angle is 14°, the allowable space between the two lifting points
is 30~36m. In such a way. the pipeline is in a safe state during the lifting process. When the entry angle exceeds 16°, the
pipeline stress exceeds its yield stress; thus, the entry angle should not exceed 16°.
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Fig.2 Diagram of pipeline lifting
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Fig.3 Force analysis of pipeline lifting
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Fig.4 Finite element model for pipeline lifting
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Table 1 Material parameters at the elastic stage

W/ (kg » m™*) PR G/ Pa A LE

7800 2.1X10M 0.3

x2 BUEMBRMBIEN-MEHE

Table 2 Material stress-strain data at plastic stage

HOIRLS/ WM || EERL/ WM || ESERL/ Mk
MPa Jof AR MPa Jof AR MPa i AR
418 0. 000 780 0.095 921 0. 450
500 0.010 829 0. 150 932 0. 550
605 0.020 882 0. 250 955 1. 650
695 0.056 908 0. 350
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Fig.5 Restraint conditions and boundary conditions for pipeline lifting
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Fig.6 Stress distribution of the pipeline
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Fig.7 Stress distribution of pipelines at different entry angles
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Fig.8 Stress distribution of pipelines at different spacings

between lifting point 2 and the pipe head
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Fig.9 Stress distribution of pipeline at different distances between the lifting points
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Fig.10 Maximum stress curve of the pipeline
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Fig.11 Maximum stress curve of the pipeline
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