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Typhoon-resistant ultimate bearing capacity of deep-water jacket platforms

Zhu Benrui Chen Guoming Liu Kang Lin Hong Chen Weijie
(Centre for Of fshore Engineering and Sa fety Technology. China University of Petrolewm . Qingdao 266580, China)

Abstract : For typhoon-induced wave-in-deck (WID) loads on [lixed olfshore structures. a calculation method and the procedure are es-
tablished using the APl hydrodynamic model and Stokes 5th wave theory. A generalized concept of reserve strength coefficient is
proposed for assessing the bearing capacity of jacket platforms with environmental changes. Using a deep-water jacket platform as an
example, the ultimate bearing capacity (UBC) curves and plastic strain distribution (PSD) of the design loads applied in three direc-
tions (end-on, broadside, and diagonal) are determined by considering two boundary constraints, i. e, » clamped support and pile-soil
nonlinear springs; [urther. the inherent relationship between the UBC and [ailure mode (FM) of the platform is investigated, Addi-
tionally. the WID loads at different heights are taken into account for pushover analysis of the UBC and FM of the platform. Results
show that the WID load reduces the UBC of the platform; when the height of WID reaches a certain level, the PSD is concentrated to
the top of the jacket while the main FM changes to topside rollover collapse. The results are consistent with our observations in the
real platform alter typhoon. This study valuable reference data is provided for assessing the anti-typhoon performance of deepwater

jacket platforms.
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Fig.2 Finite element model of the platform and typical member

mechanical properties
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Fig.5 Failure modes of the platform in different directions considering pile-soil nonlinear constrained
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Table 2 Wave-in-deck loads of different conditions
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Fig. 6 Bearing capacity curves under different heights of

wave-in-decks
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