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Abstract text:  
In the next eight years,  eight tunnels must be renovated in and around Rotterdam. Rotterdam houses 
European’s larges seaport and many large companies. It is the second largest city in the country. The tunnels 
provide passage over 120.000+ a day. Closing one of these tunnels during a workday has a major impact on the 
economy and the community. How can we renovate these tunnels and all their installations and minimize the 
impact? How can we change the architecture to minimize the impact in the future? Two concepts will help us 
with these challenges, Side-by-side renovation and Modular replacement. 
 
Side-by-side renovation 
Tunnel downtime is reduced significantly by building and testing the new installation side-by-side the old ones. 
Keeping the old installation operational until the new one is fully tested and operational. Work inside the tube 
is limited to nights and weekends. New technologies like virtual- and augmented reality and virtual testing are 
used to involve all stakeholders from the first moment of design and to remove tests and exercises out of the 
tunnel. 
 
Modular replacement 
Single subsystems can be replaced  with lower impact by standardizing the functional and technical interfaces. 
Large scale renovations in which all subsystems are replaced will be a thing of the past. Command and control 
systems will be standardized in order for the subsystems to be simulated, (virtual)tested and certified before 
being replaced in the tunnel. 
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