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A. EXECUTIVE SUMMARY: 
 
In the Beginning of the 20th century two materials: reinforced concrete and carbon steel, effected 

widespread transformations in the structure, form and production of built space. Long-span systems and 

lightweight supporting frames replaced the heavy, telluric massing of the Beaux-Arts with an ethereal, 

gravity defying modernism. Today, however these ómodernô materials have become voracious consumers 

of energy, structurally inefficient, overweight, and ubiquitous. Our research sought to challenge the 

predominance of frame and non-load bearing ñskinsò at a time when material resources have become 

increasingly scarce and where the search for sustainable alternatives has defined the economic core of a 

technologically grounded marketplace. The principle aim of our investigation was to develop a new 

construction paradigm aimed at developing innovative modes of production though sustainable approaches 

to architecture and engineering. By creating high strength, ultra-light, multi-functional, structural 

membranes for affordable and environmentally responsive building applications, architecture can respond 

to pressing contemporary demands by seeking better ways to solve the practical problems of shelter, 

structure and use. To meet these challenges our BSA funded work explored the production of ultra-

sustainable, structural building membranes made from recycled and biodegradable ógreenô composites 

fabricated on a multi-axis, CNC fiber placement robot. 

 
Figure 1: ñFrame and panelò systems have determined built forms for more than a century. Despite 
dramatic variations in design, from masonry veneer to cable and mast-supported membranes, 
architecture continues to embody the opposition between skin and bones, structure and infill.   



 
 
Figure 2: Mandrel production process for Ver 1. and Ver. 2 in foam and graphite. The tooling was 

produced on a small scale CNC mill.  


