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Analysis of structure and mechanical characteristic

of submerged floating pipeline

LU Zhaohong' ,GAO Shanshan', YU Huimin®,JI Jing' , YAN Liang' ,LIU Yingchun'
(1. School of Civil Engineering and Architecture , Daqing Petroleum Institute, Heilongjiang Daqing 163318, China;
2. China Petroleum Daging Petrochemical Co, Heilongjiang Daqging 163714, China)

Abstract ; The construction method of submerged floating pipeline was proposed and its the calculation
model and calculation method were given. The wave loads on the tube were calculated by the Morison
formula, and the internal force of the pipeline under the action of wave force and flow force was calcu-
lated and analyzed. With the aid of ANSYS software, the finite element calculation model of the sub-
merged floating pipeline was established. The speed and acceleration of water quality point were cal-
culated by using Airy linear wave theory, the load and internal force on the pipeline were calculated.
Comparative results show that the calculation results are basically consistent, and the deviations are
within the controllable range, which can provide reference for the subsequent research and applica-
tion.
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Fig.1 Structure composition of submerged

floating pipeline
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Fig. 2 Calculation model of submerged floating
pipeline
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Tab. 1 Table of hydrodynamic coefficient

RE C[) CM CL

< 5.0x10* 1.3 2.0 1.5

5.0x10* ~1.0 x10° 1.3 2.0 1.5

1.0x10° ~ 2.5 x10° 1.53 —=Re/(3 x10°) 2.0 1.2 =Re/(5x10°)

2.5x10° ~5.0 x10° 0.7 2.5 -Re/(3x10°) 0.7

<5.0x10° 0.7 1.5 0.7
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Tab.2 Comparison of the results of the finite element method and theoretical method

s BREELE f/mm BARAESH m,,/ (kN - m) KW J1 6,/ MPa

HIRocE:  BgE ARt Higwk ARy Bg

BRAHKIS 4.76 4.8 1.506 1.539 77.290 78.984
FFEYEHT

K BERT 0.139 0.137 0.5477 0.542 28.108 27.812

PR DERT 4.73 4.72 0.998 0.997 51.219 51.167
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Fig.4 Finite element model of suspended floating
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