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Topological optimisation is one the most popular and powerful tools for the conceptual
design of structures and hechanical parts. A classical topology design approach such as
solid isometric material and penalization (SIMP) can be carried out by using a finite element
technique and numerical optimisation procedure. The predefined structural design domain is
discretised to have a number of finite elements called ground elements. The densities of the
ground elements determine a structural topology. Some numerical difﬁéﬁlties encountered
during the design process are the formation of checkerboards on the resulting topology, local
optimum resulting in less effective design, and the difference of optimum resuits of one
design domain with various ground elements’ resolutions.

The work in this research report is concerned with the applications of a numerical
technique, which is called approximated density distribution (ADD), to structufal topology
optimisation. The ADD technique exploits the surface spline interpolation technique (also
referred to as'radial-basis interpolation) for approximating the matérial density distribution on
the ground element domain. The basic concept of ADD is that the design variables of a
topological design problem are assigned in another domain rather than using the ground
element domain. The transformation from the design variable domain to the ground element
domain is achieved by the use of ADD. The proposed numerical concept is applied to a
number of the gradient-based and population-based optimisation methods. It is illustrated that
the ADD technique helps enhancing the performance of both types of optimisation methods
particularly for the evolutionary methods. The most outstanding advantage of using the ADD
technique is that it can prevent checkerboard formation on a resulting topology without
affecting on objective and constraint function values. This means that, when using ADD, any
. aspect of topological design problems can be posted and solved enabling a wider range of

topological design applications.





