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Overview: Calling on custom fabrication abilities widely available in the timber home and roof truss 

manufacturing industries, this research explores their potential for architectural expression and space making 

in small, inexpensive, light wood framed houses. 

 

 

Project Description: Much attention is currently given to the emerging potentials of digital fabrication 

technologies. Yet, powerful and proven custom fabrication abilities that draw on both digital and handcrafted 

methods have long existed in the construction industry. In the custom timber home industry digitally 

controlled saws and routers regularly produce precut kits for both heavy frame and mass timber houses. Even 

more commonly, wood truss manufacturers produce inexpensive custom trusses that rationalize complex 

geometries and structural loads providing framers with formworks that make multifaceted roofs easily 

constructible. Yet, sadly, these complex roofs rarely add significant spatial interest to the buildings they top. 

 

Geometric complexity is the enemy of affordable construction, a truth that often reduces this type to 

unimaginative boxes. This research posits that it is possible to apply existing custom fabrication abilities to 

the design of small, inexpensive, light wood framed houses as a method for unlocking opportunities for 

architectural expression and space making in the affordable housing market. Through a series of speculative 

proposals for 800 – 1000 square foot houses and working with both a local timber home manufacturer and a 

roof truss manufacturer, we will explore this assertion. We will produce a written report of our findings along 

with a design development drawing set for a speculative house that incorporates lessons learned from the 

process. We will document the entire process with a dedicated blog. 

 

Indeed, we have already begun to explore the expressive possibilities of roof truss technology both in a 

housing design competition (Figure 1) and in a recent custom, but low-cost, home addition. (Figures 2a and 

2b).  The competition entry used faceted roof forms to minimize overshadowing between adjacent rowhouses 

while allowing each unit to maximize useful solar gain and daylighting. In the custom addition, which is now 

under construction, the roof geometries are used to inflect the form to make a gesture toward the family’s 

well-loved garden and yard while defining more intimate covered outdoor spaces and high-ceilinged indoor 

spaces. In other words, the roof is used as a space making device. Each of the required trusses was unique but 

the associated cost increase was negligible. 
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We have also explored the possibilities of using the digital cutting abilities of the timber home industry on 

light wood framing packages, though we have not yet been able to realize these on a built project. During the 

design of our own home and adjacent duplex we worked with a digital sawmill to model the framing so as to 

allow for the automated cutting of our framing package. (Figure 3) We digitally modeled the entire frame and 

received pricing for the precut package. However, we were unable to identify a framer who was willing to take 



advantage of this technology at that time. Regardless, the implied potential for space making and construction 

efficiency remains. 

 

     
Figure 3 

 

In addition to the expressive possibilities of these technologies, unlocking geometric complexity allows for 

greater site specificity and more nuanced passive climatic response. These will be documented in the research 

as clearly related realms of interest. The grant money will be used to hire a recent architecture graduate or 

upperclassman as a research assistant to work with us on the investigation. Our time on the work will be 

provided pro bono out of a keen academic and professional interest in the topic. 

 

Work Items 

 Perform a case study analysis of projects that have used expressive light wood frames, custom cut 

timber frames, complex light wood trusses, and/or digital cutting technologies. 

 Meet with timber frame manufacturer and wood truss manufacturer to deeply understand their 

processes, particularly with respect to the parameters that most impact cost. 

 Work with local community development corporation to identify and document ten sites that are 

strong candidates for small scale, affordable infill housing. 



 Through iterative digital and physical modelling, generate a schematic series of efficient 800 – 1,000 

square foot homes speculating on the expressive and space making potentials of the technologies. (1-

2 proposals for each site.) 

 Analyze each proposal through regularly spaced sections (trusses) and exterior framing elevations 

(precut stud walls) to clearly understand the demands placed on each process. 

 Meet with the manufacturers and contractors to review the initial schemes and receive feedback on 

constructability and affordability. 

 Generate a second round of schemes – developing those that are promising and working from 

scratch where significant problems were identified. 

 Collect a second round of feedback from the manufactures and contractors. 

 Create Design Development level framing drawings of most promising scheme. 

 Write final report. 

 Disseminate “lessons learned” to AIA membership through presentations, lectures, and a webinar 

such as the Housing Knowledge Committee webinars. 


