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Structural Safety Assessment of Cargo Containment System in

LNG Carrier under Iceberg Collision

Lee, Jae-seok

Division of Ocean Systems Engineering

Graduate School, Korea Maritime University

Abstract

At the time of exploitation of the giant natural gas fields in the Western Arctic
regions of Russia, the development of Arctic LNG shipping has been precipitated.
There have been demands for the security of design technique of Arctic LNG
carrier, especially for the structural safety assessment of the Arctic LNG CCS
under the impact of collision with iceberg. To develop iceberg modeling technique
and to examine the characteristics of iceberg crushing strength for the more
accurate and realistic full scale iceberg-membrane type LNG carrier bow shoulder
collision simulations with consideration of surrounding sea water using FSI
(Fluid-Structure Interaction) analysis technique, uniaxial compressive ice test
specimen simulations in brittle and ductile failure modes were executed and diverse
iceberg materials were investigated using LS-DYNA code, such as its failure strain,
Young’s modulus, failure stress, failure tensile stress and mesh size. Local zooming
analysis of MARK III membrane type LNG CCS according to iceberg sizes and
failure strains were performed for the development of its structural safety
assessment technique.
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