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Abstract: This paper conducts in-depth theoretical and technical discussions on the reliability optimization design method of ship
structures. In the section of reliability basic theory, the stress situation of ship structures under complex loads was analyzed, and
corresponding numerical analysis models were established. Further identification and study of typical modes and mechanisms of
ship structural failure provided a theoretical basis for subsequent reliability assessment. On this basis, research was conducted on the
construction and evaluation methods of reliability mathematical models. In terms of optimization design techniques, multi-objective
optimization design methods were proposed and explored, strategies combining material properties and fatigue life selection were
analyzed, optimization methods for structural layout and weight distribution were studied, and finally, key strategies for controlling
brittle and plastic failure of ship structures were explored in depth. This paper aims to improve the comprehensiveness and
practicality of ship structural design, thereby enhancing the structural reliability of ships and providing useful references for the field

of ship engineering.
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