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ABSTRACT

Optimization of Spatial Arrangement
at an Early Design Stage of Naval Ship
through Layer—Based Integrated Survivability
Evaluation

Jinuk Jung

Department of Naval Architecture and Ocean
Engineering

The Graduate School

Seoul National University

Survivability of a naval ship is the capability to perform a
mission and to maintain a function in a combat environment. While
the number of naval ship is decreased after 1950 s, the scope of
naval vessel' s mission is widened. So, the survivability became
more important factor recently. Considering survivability at an
early stage is efficient to improving a vessel s performance,
however, it is difficult to consider survivability of a naval ship at
an early design stage because of lack of information. In addition,
it is hard to determine arrangement of a ship, because, unlike

building, the characteristics of naval ship space is narrow and
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ABSTRACT

long. Furthermore, the result of an arrangement affects not only

fundamental performance but also survivability.

Therefore, it is necessary to consider survivability at an early
design stage of a naval vessel’ s arrangement. But, previously
established concept of survivability is not suitable to be applied to
vessel arrangement. Optimization 1s needed to choose best

arrangement among possible alternatives

To resolve this problem, this paper proposed layer—based
integrated survivability evaluation on a vessel arrangement and a
process that quantifies susceptibility/vulnerability/recoverability,
which are the components of the survivability. To optimize a
naval ship arrangement problem, a method to model an

arrangement into a vector expression is suggested.

The preposed methodologies of survivability evaluation and of
arrangement optimization are applied to a five hundred ton class

virtual naval ship.

Keywords :
Spatial Arrangement of Naval Ships, Optimization,
Differential Evolution, Survivability, Susceptibility,

Vulnerability, Recoverability

Student Number: 2014—-2065
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