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1. SeaFEM Introduction

Seafem

SeaFEM is a suite of tools for the computational analysis of the
effect of waves, wind and currents on naval and offshore
structures, as well as for maneuvering studies. SeaFEM
applications include ships, spar platforms, FPSO systems,
semisubmersibles, TLPs, marine wind turbines and ocean
energy harnessing devices. The wide range of analysis
capabilities available in SeaFEM enables the assessment of
different design alternatives, significantly reducing overall
project costs and timescales.

SeaFEM includes a state-of-the-art radiation and diffraction BEM
and FEM solver, enabling frequency domain and direct time-

domain analyses of the dynamic response of the structure.
Furthermore, SeaFEM is integrated in the Tdyn environment,
allowing seamless connection with the FEM structural solver
RamSeries, to perform hydroelastic studies.

The different tools available in SeaFEM are fully integrated in an
advanced graphic user interface (GUI), for geometry and data
definition, automatic mesh generation and visualizing the
analysis results. SeaFEM GUI features a versatile tree-like
interface for data managing, allowing an easy control of the
whole process of entering the analysis data.

To facilitate the data definition process, SeaFEM provides tools
to easily configure the type of the analysis to be carried out
(seakeeping, maneuvering, towing or fluid-structure
interaction). Furthermore, SeaFEM provides a variety of tools
which allow having a perfect control over the process and
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assess its quality.

2. SeaFEM Technical specifications

SeaFEM has been developed for the most realistic simulations of
three-dimensional multi-body radiation and diffraction
problems, by solving potential flow equations in the time
domain, using the finite element method on unstructured
meshes. This is highly recommended for the simulation of
complex geometries in large and deep domains, and for
considering non-linear phenomena in the analysis or multi-body
studies. In fact, SeaFEM time-domain simulations can efficiently
handle non-linear hydrodynamics effects due to the variable
wetted surface, wave impact on the structure, as well as real
forward speed or current effects.

Details of the theoretical background of SeaFEM can be found in
the Theory manual available in the support page of
http://www.compassis.com.

SeaFEM has been conceived to simulate seakeeping capabilities
of ships and offshore structures, as well as calculating the
hydrodynamics loads due to waves, currents, and translational
velocities acting simultaneously. Moreover, the software has
been equipped with the capability of introducing any external
loads acting over the structure under study. Effects of mooring
lines can be simulated by using the builtin models.

SeaFEM is also equipped with capabilities to simulate
pressurized free surfaces. These capabilities provide the user
with the tools for simulating complex devices such as air-
cushion vehicles (surface effect ships, for instance) and wave
energy converters based on the oscillating water column
principle.

The CUDA® - GPU (Graphics Processing Unit) library and the
Deflated Conjugated Gradient solver available in SeaFEM, are
state of the art implementations aiming at reducing
computational time. This leads to being capable of carrying out
free floating simulations at full size much faster than real time.

Thanks to its advanced pre-processing capabilities, based on
Compass FEM suite’s GUI, SeaFEM can easily model complex
geometric structures with a best-in-class model preparation
time. Additionally, SeaFEM has direct connection with some
popular CAD packages. This way, it is not only possible to import
the geometrical model but also the parts definition and the tree-
like layers structure. Moreover, it is also possible to adapt the

GUI, allowing the user to automate and simplify the analysis
processes.

SeaFEM is coupled with Compass FEM's structural solver,



