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Mechanical Response and Key Technology of Underwater Connection
Construction of Super-large Diameter HDPE Submarine Pipeline

WANG Zhaozhong', YU Wenwen®, LIANG Bangyan’
(1. €CCCC Fourth Harbour Engineering Co., Ltd., Guangzhou, Guangdong 510290, China; 2. The Second
Engineering Company of CCCC Fourth Harbor Engineering Co., Lid., Guangzhou, Guangdong 510230, China)

Abstract; Aiming at the problems of difficult alignment, difficult control of deformation and difficult
unification of connection safety in the underwater docking of the final closure section of super-large
diameter HDPE submarine pipe, based on the JIGCC water intake and drainage project in Gizan, Saudi
Arabia, an underwater connection installation method of moderately lengthening the closure section and
reverse arcing is proposed. The mechanical analysis model under end constraints is established to study
the relationship between growth, arc shape, nozzle displacement and internal force response, and to
check the bearing capacity of flange ring. The results show that the reserved growth is mainly transformed
into the displacement of the nozzle, and the elongation consumption of the pipe section is small. The
double arc shape formed by the pulling effect can achieve displacement coordination, and the structural
response is mainly overall bending. Under various working conditions, the strength of the pipe section
and the flange connection meet the requirements. Finally, the closure can be transformed from empirical
underwater adjustment into a flexible deformation coordination process with controllable parameters.

Keywords: submarine pipeline; closure; underwater splicing; installation; mechanical response;
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Table 1 Settings of calculation cases
WH T 1 T2 T3
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Fig.5 Pipe deformation after the curved segment
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Fig. 6 Total displacement of the pipe section (unit;m)
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Table 2 Summary of results for each calculation case
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Fig.8 Vertical displacement of the pipe section( unit:m)
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Table 3 Verification results for temporary load cases
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Fig.9 Stress result of the flange ( unit: MPa)
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