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Abstract: A lazy-wave riser with a single-buoy section has problems. For example, its tension or bending moment is

too large in some places and the axch of riser is too high. To solve these problems, the vector form intrinsic finite
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element (VFIFE) method is adopted to build a mathematical model to analyze a lazy-wave riser with multi-buoy sec-
tions using Fortran. We changed the number and unit buoyancy of the buoy sections, the distance between buoy sec-
tions, the current speed, and the position of the buoy sections and simulate the loss of the buoy sections. Then, we
conducted static analysis. We also determined the hang-off point of vertical harmonic motion to simulate the real sea
environment. Then, we analyzed the maximum bending moment and effective tension of the riser. Finally, we ana-
lyzed the velocity component of the entire riser. Results showed that it is impossible to reduce the maximum effective
tension at the top of the riser and the maximum bending moment in the middle of the riser by adjusting the number,
distance, or position of the buoy sections without changing the unit buoyancy of the buoy sections. The overall con-
figuration of the riser also needs to be considered. We should consider the influence of the number, distance, and
position of the buoy sections on the maximum bending moment, maximum effective tension, and overall configura-
tion of the riser to obtain the optimal lazy-wave riser layout. The results also showed that, with the increase in the
number of buoy sections, the lazy-wave riser with multi-buoy sections can better limit the vertical movement of the
riser, which has a certain practical significance for limiting the fatigue damage of the riser.

Keywords: lazy-wave riser; multi-buoy section; vector form intrinsic finite element(VFIFE) ; static analysis;
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Fig.1 VFIFE analysis model of the riser
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Fig.9 Influence of the distance between two adjacent buoy section on bending moment
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Fig.10 Influence of the buoyancy of the buoyancy blocks on riser configuration and internal force
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Fig.11 Influence of the buoyancy of the first or last buoy-
ancy block on riser configuration and internal
force
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Fig.12 Influence of the current speed on riser configuration and internal force
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Fig.13 Influence of the position of the buoyancy blocks on
riser configuration and internal force
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Fig.15 Time history of the hang-off effective tension
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Fig.16 Lateral velocity component distribution of the riser
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Fig.17 Vertical velocity component distribution of the riser
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