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ABSTRACT

As aquaculture facilities move into deeper sea, they get exposed to much stronger loads leading, potentially,
to break of twines in their nets and to occurrence of holes with loss of the fish stock as a consequence. Thus,
it is important to be able to accurately assess deformation of the nets.

Most research in this field has been concerned with hydrodynamical aspects of the net hydroelastic behaviour
focusing on accurately assessing loads on the structures, H. Cheng et al. (2020). A structural designer, on the
other hand, must demonstrate that the maximum force in net twines does not exceed a limit force prescribed
regulatory bodies, Standards Norway (2022), and, typically, needs more accurate FEA results. There are,
however, relatively few studies concerned with characteristics of finite elements (FEs) used in analysis of
aquaculture nets. These are usually conducted when a new FE is proposed, but they then investigate properties
of the proposed FE without a rigorous comparison with other available FEs (see papers referenced in the
following paragraph).

This study is, thus, concerned with analysing and comparing properties of FEs used in structural analysis of
aquaculture nets. The following FEs are considered: a truss FE, the consistent net element of Tsukrov et al.
(2003), a rectangular membrane element of Tronstad and Larsen (1997) and a triangular membrane element of
Priour (1999). They are implemented in an open-source program called OOFEM together with two relevant
hydrodynamic models to obtain loads. The elements are compared in terms of their underlying assumptions
regarding structural behaviour of the net, accuracy, convergence rate, ease of use and computational effort.
The results are verified by means of comparison with simple theoretical models as well as two physical
experiments with nets of various complexity.
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