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Real time simulation of subsea pipe installation with reel-lay

LI Ying, LI Jingyi, LIU Zhilong

(State Key Laboratory of Hydraulic Engineering Simulation and Safety, School of Civil Engineering, Tianjin University, Tianjin
300350, China)

Abstract: During the pipe installation with reel-lay method, the interaction between the pipe and the reel-lay equipments is complex.
It is also known that the pipe undergoes plastic strain during reeling and is subject to local buckling. To address these problems as a
case study, the whole procedure of pipe reeling and pipe laying was simulated with finite element model ( FEM) in real time paying
special attention to the contact interaction between the pipe and the equipments. For the real time simulation, three scenarios were
considered to investigate the dynamic response of the pipe to the environmental loads and laying vessel motion during pipe laying. The
maximum strain of the pipe was compared with analytical results to check if there was local buckling. The results show that most of the
bending moment comes from the contact interaction between the pipe and the equipments, and that the pipe stress isn’t so sensitive to the
environmental loads.
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Fig. 1 Reel-lay system
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Fig.2 Reeling up of the pipe
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Fig. 3 Installation process of pipe with reel-lay method
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Tab.1 Material parameters of the pipe L
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A R 7 fif1 it 531 MPa

Fig.4 Elasto-plastic material characteristic of the pipe
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Tab.2 Hydrodynamic parameters for pipe laying
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Tab.3 Environmental loads and lay ramp movement during pipe laying
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Fig. 6  Distribution of tension, shear and Fig. 7 Distribution of the strain along the pipe at 12 o’clock
bending moment along the pipe and 6 o’clock during pipe reeling
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Fig. 8 Distribution of bending moment during pipe reeling
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Tab.4 Tension and bending moment of pipe during reeling
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Fig. 9 Axial force distribution along the pipe during installation in three scenarios
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Fig. 10 Moment vs. curvature in three scenarios
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Tab.5 Reeling moment and straightening moment of the pipe

B % M,/ (kN - m) M,/(kN + m) A/ (%)
/N - 819. 1 862.5 5.3

ARt r 749.5 800. 0 6.7
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