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Research on ice-resistant performance of a new jacket
platform cone structure in ice regions
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Abstract: To address the issues of excessive structural redundancy, severe ice debris accumulation, and
strong ice-induced vibrations of traditional jacket platform cone structures, a novel jacket platform cone
structure design is proposed. This design aims to reduce structural damage to jacket platforms caused by ice
accumulation and ice-induced vibrations. Using the JZ20-2NW single-pile leg platform as the research object,
the DEM-FEM coupling method based on LS-DYNA software was employed to simulate the interaction
between sea ice and both traditional and novel cone structures. A comparative analysis was conducted on ice
failure modes, ice loads, and the platform's ice-induced vibration responses and structural responses. The
results indicate that the novel cone structure can effectively inhibit ice debris accumulation after climbing,
improve ice removal efficiency, decrease ice loads, reduce the ice-induced vibrations of the platform, and
improve the safety performance of the cone structure. The study shows that the innovative cone structure
demonstrates significant advantages in improving the ice-resistant performance of jacket platforms, providing

a theoretical basis for optimizing platform structures in ice regions.
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Tab.1 Main calculation parameters of sea ice discrete element
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Fig.3 Prototype of JZ20-2NW platform Fig.4 Finite element model of JZ20-2NW platform
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Fig.5 Coupling model of discrete element sea ice with finite element JZ20-2NW platform cone structure
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Fig.6 Comparison between discrete element sea ice failure mode and field measurements

5 e 4 K 4 o 2 7 120 [
IRo UKHES AR AR DR AR K, B K 100 4 -~ FHf

R 1 5 IR, KRR RIS — i e0 )
8, vk HER 5 VKA N, 28 CHE 5 4 § 60 |
PREEMFIUCAE PR 88 ki (8, BEBUE = a0 |

e KRR, BEVKIEHET ) L 9TE. 17 20 |

WA, 2 W LI 7 TR P B A 15 o] | | . .
I, B RSB IR AR, o e T
L FEPEREE, 5B I 52 ARy e

ey 7 fE ek i

Fig.7 Curve of traditional cone ice force
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Fig.8 Ice-induced vibration response of traditional cone structure
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Tab.2 Main dimensions of new conical shell plate
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Fig.16 Novel cone ice force curve under different radii of the conical shell plate
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Fig.18 Acceleration time history curves of ice-induced vibration of the novel cone structure
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Fig.19 Displacement time history curves of ice-induced vibration of the novel cone structure
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Tab.3 Comparison of ice-induced vibration with traditional jacket
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Fig.20 Stress variation of the novel cone structure
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Fig.21 Optimization coefticient of ice-resistant performance
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