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Abstract 

This paper describes an improved approach to finite element modeling of ship structural details for design and in
service assessment. Specialized meshing algorithms have been developed which create finite element meshes of 
three-dimensional detail structure from predefined templates of the detail boundaries and associated meshing 
parameters. The ship structural details are divided into classes such as stiffener intersections, brackets, bulkhead
stiffener intersections or cut-outs, which have-common meshing parameters. Classes can be identified from lists of 
standard ship structural details produced by classification societies or for a specific ship type. Parametric stress 
analyses have been undertaken for these classes in advance to determine suitable finite element size distributions 
which are stored in a database and used to quickly generate the selected detail meshes when required. A relational 
object oriented global ship model is currently being developed from which users can graphically select a connection. 
The connection is checked against the predefined templates and the geometric parameters describing the detail are 
collected to direct the mesh development. Early use of this approach shows that it has the potential to reduce the 
overall time to produce a ship detail mesh from several days, using general-purpose finite element model generators, 
to under an hour. This improved detail meshing approach is being incorporated into an overall finite element based 
ship structural analysis program that uses global ship displacement results in a semi-automated top-down analysis of 
structural details. Overall, this approach will significantly reduce the time necessary to undertake complex analysis 
of ship structural details. 

Introduction 
There has been considerable effort in the past decade by classification societies and Navies towards the development 
of 'first-principles' rational assessment methods for ship structures [1,2,3,4]. Finite element analysis (FEA) has 
become the standard method to obtain reasonable estimates of the hull girder structural response and of the complex 
stress patterns occurring in structural details such as cut-outs and connections. The top-down finite element (FE) 
approach, which uses coarser mesh models of the complete ship hull structure to provide boundary loads to fine 
mesh models of structural details, has become an accepted approach in many of the rational ship structural analysis 
tools. 

While the computation time for large FE models has become acceptable, there remain some major drawbacks to 
applying the finite element method (FEM) to routine design and analysis of ship structure. One of these is the 
amount of time required to create the FE models. Even the more advanced general purpose FE mesh generators 
require significant time and skill to produce models of complex three dimensional shell structures. This paper 
discusses an approach to FE meshing of ship structural details which will significantly decrease the time required to 
undertake FEA to the point where it can be undertaken in a routine and timely manner. The topic of ship structural 
detail meshing classes is discussed followed by a description of a specialised FE mesher that can be used to create 
FE meshes of the detail classes. Application of this approach to the Halifax Class frigate for the Improved Ship 
Structures Maintenance Management (ISSMM) [5] project is discussed. 
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