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Abstract: The construction industry is currently responsible for up to 39 percent of the world’s CO2
emissions, which to a large degree is due to the use and production of concrete. It is therefore obvious
that any weight savings in large civil engineering structures, such as high risers, bridges, etc. has the
potential to significantly reduce the carbon emission. As an example, a novel redesign of a large scale
suspension bridge obtained by systematic topology optimization will be discussed, which demonstrates
possible weight savings in excess of 28 percent while maintaining manufacturability. Another area
known for high carbon emissions, concerns the aerospace and transport industry. Again, by application
of structural optimization, we demonstrate how to redesign the internal support structure of a full scale
aeroplane wing allowing for mass reductions of 2-5 percent and hence, reduction in fuel consumption of
about 40-200 tonnes per year per aeroplane.
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