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1. Abstract

The present paper proposes the application of topology optimisation software to generate
topologically optimised building components in prestressed concrete, and the realisation of
optimised shapes via large scale CNC-milling technology.

Topology optimisation within architectural design holds a potential for simultaneously

reducing material usage and evolving new structural morphologies that challenge the
aesthetics of architectural appearance as well as the related production processes.

Figure 1: Optimised prestressed concrete beam,
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Figure 2: Visualisation of loft structure, formed by a series of optimised concrete slabs.

To make topology optimisation useful to the architectural design process, possibilities of
different modelling interpretations must be investigated in order to explore new ways of
affecting optimisation results to meet both aesthetic requirements and structural constraints.

The present paper purposes methods to imbed aesthetic assertions in the optimisation model
to influence the evolving topologies in new directions while keeping initial constraints.

As aesthetic values cannot reasonably be validated through numerical evaluation, only
structural criteria and manufacturing constraints can be directly utilised as an objective for
an algorithmic optimisation process.

But as the optimisation process itself is a linear result of the optimisation algorithm,
aesthetic reflections can be imbedded indirectly by evaluating initial optimisation output
and applying adjustments to the model using the presented methods.

The application of topology optimisation in architectural design allow for a convergence of
engineering and architectural disciplines via a direct and concise dialogue between different
approaches to optimisation configuration.

Commercially available optimisation software solutions are targeted at the automotive-,
aeronautic- and naval industries, and not yet specifically suited to meet demands of the
building industry. The presented research proposes methods to model optimisation setup
within existing software that meet building related optimisation issues, such as the
inclusion of post-tensioning in an optimised concrete volume.



