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Abstract 

This paper describes an improved approach to finite element modelling 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 cutouts, which would have a common set of 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 can be undertaken for these classes in advance to determine suitable meshing 
parameters which can be stored in a database and used to quickly generate the required detail meshes when 
required. The overall time to produce a ship detail mesh is reduced from several days using general purpose finite 
element model generators to a couple of hours. 

This improved detail meshing approach is being incorporated into an overall finite element based ship 
structural analysis program which uses global ship displacement results in a semi-automated top-down analysis of 
structural details. Specialized spectral sea load codes are used with the global ship model to produce stress spectra 
or extreme loads in the details for fatigue or ultimate strength analysis. Overall, this approach greatly reduces the 
time necessary to undertake complex analysis of ship structural details. 

Introduction 

In their continuous efforts to improve safety 
and cost efficiency, classification societies and 
Navies have been developing 'first-principles' 
rational assessment methods for ship structures 
[1,2,3,4). These computer methods are based on 
numerical modelling of the sea loads (Figure 1 ), 
which the vessels are likely to see in different 
operations, and of the resulting structural behaviour 
with the finite element method (FEM). Finite 

element analysis (FEA) is required to obtain reasonable 
estimates of the hull girder response and of the complex 
stress patterns occurring in structural details such as 
cutouts and connections. The rapid advances in 
computing po\ver have made it possible for an engineer 
to undertake large scale FEA (105 degrees of freedom) 
in a reasonable time period on inexpensive computer 
hardware. The top-d0\\'11 approach, which uses coarser 
mesh models of the complete ship hull structure to 

Figure 1: Computer· modelling of sea loads and stmctural response for complete ship 
















