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1 Abstract

Companies in the architecture, engineering and construction (AEC) industry are constantly innovating on
digital engineering. Digital engineering is the collective name for engineering activities that comprise
automation, generative design, parametric design, automated manufacturing and artificial intelligence
through machine learning. This research investigates the possibilities of generative design and additive
manufacturing as a method to automate the design, engineering and construction process for bridges.
Generative design will become an important aspect of future structural engineering of bridges. Automated
optimization routines will find ideal structures for a specific case. Generative design finds these solutions
within the possibilities and limitations of existing production techniques. With the introduction of additive
manufacturing technology, a large range of possibilities become available to the engineer, resulting in
innovative structural concepts for bridges. Untill recently, generative design and automated manufacturing
have mostly been used in machine factory industry for small components. This paper elaborates on the
challenges that come with automated design and manufacturing of bridges. The generative design and
engineering challenges are about today’s available software and how they deal with bridge design. The
manufacturing challenges are about material properties suitable for additive manufacturing and the
possibilities and restrictions of large 3D printers.
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