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Background and problem statement




In spite of the fact that building components often have a longer technical lifetime than the service life of the buildings they are parts of, building constructions today are usually designed in such a way that demolition and incineration, possibly crushing into fill material is the only alternative when the components have served their function. This mismatch has negative environmental consequences in both ends of the material flow through the building industry. The pressure on new raw material is increasing as waste handling is becoming a major issue with growing landfills and toxic emissions. The Norwegian building industry generates 1,9 mill. tons of waste yearly. Only 10% are reused. If building constructions were designed in a more intelligent way, much of this waste could be turned into new building material. The focus of this project is Design for Disassembly (DfD), meaning optimization of construction methods and connections between components, to enable reuse of building components and materials.
Vernacular buildings from all over the world are good examples of environmental architecture. Space efficiency, bioclimatic design and use of local and low impact materials are typical traits. In addition to this, many cultures have developed building systems that are dismountable. The traditional Norwegian loghouse is an example of DfD. Unfortunately we have not been able to bring these design principles into the modern building industry.

Other fields, however, have put ideas of planning for future reuse into today’s practice. Manufacturers of cars, copy machines, and household-appliances have established programs of product retrieval for disassembly and reuse. The concept of ”ecodesign” explains how to achieve eco-efficiency throughout the life cycle of a product, and the field of Industrial ecology deals with the flows of materials and energy in industrial and consumer activities, and with the effect of these flows on the environment. 

The aim of the project is to discuss in what way knowledge from historical building traditions together with recent research and technology development can be used to discuss optimization of building components and systems. The work will use analyses, critical reflection and case studies as methods. Supervisors are Prof. Anne Grete Hestnes and Prof. Eir Grytli from the Department of Building Design, History and Tecnology at NTNU, together with Arch. Bjørn Berge from the Gaia Lista Architect group. The study is financed by NTNU and the Directorate for Cultural Heritage.




Objectives


To reason for DfD on the basis of environmental load at the stage of finished building, by assessing what technical lifetime of building structures that are environmental justifiable according to their material composition.

To discuss the concepts Recycling Potential and Transformation Capacity and develop a method of assessment, by identifying determining factors in the design process.

To investigate possibilities and limitations for building materials of different material groups with respect to DfD, through case studies.
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