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Abstract

A finite element numerical simulation-based assessment method is proposed to address the issues
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of wind resistance safety and welding process optimization during the onshore vertical assembly of
an offshore converter station jacket structure, specifically in the stages of upper module lifting and
root welding of the main legs. Taking a jacket structure over 70 meters high as an example, a refined
model was established using ANSYS. By simulating combined working conditions involving different
welding sequences and wind loads, the stress distribution at the closure weld was analyzed. The
results show that the equivalent stress at the weld decreases significantly with increasing weld vol-
ume. To ensure hook-release safety, the weld thickness must exceed 20% of the leg wall thickness
(14 mm) under wind force scale 6, and exceed 70% (49 mm) under wind force scale 12, in order to
keep the weld stress lower than the material yield strength. This study provides a quantitative the-
oretical basis for determining the closure welding procedure and making hook-release decisions
for jacket structures. The proposed method also holds potential for extension to other large-scale
structures under similar working conditions.
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Figure 1. Schematic diagram of jacket lifting and welding
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Table 1. Structural wind load calculation

® 1. SHRRERITER

5 " HEAXE A R = A FREREE XURTRRIME
WIr2k P BN (kN/m?) A BURE  FIRIERE o (kNm?) (kN)

6 & +x 580 0.119 1.3 2.05 2.35 0.745 432
6 & +y 565 0.119 1.3 2.05 2.35 0.745 421
12 4% +x 580 0.851 1.3 2.05 2.35 5.330 3091
12 4% +y 565 0.851 1.3 2.05 2.35 5.330 3011
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Figure 2. Finite element analysis model
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Figure 3. Stress nephogram at the weld under different wind directions
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Table 2. Maximum equivalent stress at the weld under different wind force scales and weld volumes (unit: MPa)
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Table 3. Sensitivity analysis of key wind load parameters
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