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COMPUTATIONAL CRAFTSMANSHIP imagines a future American reality where computational designers and traditional 
regional craftspeople live in a symbiotic relationship, relying on each other to advance each discipline. In this future, 

crafts that had been thought extinct in the early 21st century are revitalized and utilized alongside digital techniques that 
did not exist before the 21st century. Specifically, this research focuses on one region of the United States, costal New 
England, utilizing local crafts embed in the culture. This project interrogates the interstitial space between local analog 

craft practices and global digital design and fabrication processes. 



“For the last 20 years the technical continuity between computer- based 
design and computer-driven fabrication has mirrored, and at times reenacted, 
aspects of traditional, one-to-one hand-making and bespoke craftsmanship. 
Digital craftsmen increasingly perceive CAD-CAM technologies as an extension 

of the mind and body of the designer, and many have embraced traditional, 
phenomenological, and esoteric interpretations of craftsmanship, as recently 
epitomized, for example, in an influential work by Richard Sennerr. The “tacit 
knowledge” of the craftsman cannot be verbalized because it derives from a 

mystical union between the body of the artisan and the materials he is crafting. This 
union, which traditional sciences used so called “intellection” can only happen 
through an Itinerarium Mentis in Deum. Today, a new generation of digitally 

intelligent designers seems to sense that computers may facilitate that itinerary- 
or even rake part in it.” 

Mario Carpo, from Digital Darwinism, 2012

“We learn that many audacious “primitive” solutions anticipate our cumbersome 
technology; that many a feature invented in recent years is old hat in vernacular 
architecture-prefabrication, standardization of building components, flexible and 
movable structures, and, more especially, floor-heating, air-conditioning, light 

control, even elevators.”
- Bernanrd Rudofsky, from Architecture without Architects, 1964

Sewing Cut Patterns, 1873 

Rudofsky noted in Architecture Without Architects a connection between what he calls 
“cumbersome technology” and “vernacular architecture” and presents the idea that maybe 
the two aren’t so dissimilar. Fifty years later, Mario Carpo resumes Rudofsky’s point in Digital 
Darwinism, stating that “computer driven fabrication has mirrored, and at times reenacted aspects 
of traditional, one- to- one hand making and bespoke craftsmanship” further stating that both 
work utilizing “intellection”. The drawing on the right appears to allude to early computational 
drawings, focused on optimization, form finding, and geometric packing, but is actually a hand 
crafted seamstress’ pattern from the 1870s, published in Rudofsky’s book, Are Clothes Modern?. 
While there are certainly strong connections between craft and computation, this is not to argue 
there are no dissimilarities. 



“Simultaneously, the realization that things have indeed changed must come with 
an impression of deja-vu, which suggests underlying threads relating former 

historical moments to present day issues. It is only when it explores this mix of 
change and permanence that history carries lessons.” 

-Antoine Picon, from Ornamnent The Politics of Architecture and Subjectivity, 2013

“Architects are comfortable living in the future and the past.... The big task 
for architecture is connecting this new potential with our disciplinary history, 

which is about part-to-whole relationships, that is, how elements relate to a larger 
grouping and a larger catalogue of components”. -Greg Lynn, Machine Language, 

2007

Buckminster Fuller under Bamboo Dome with local artisans families in Bali, 1977

As Picon says in The Politics of Architecture and Subjectivity, “things have indeed changed’ but 
he argues that the connection of these changes to the “permanence” of historic moments “carries 
lessons”. This past and present relationship Picon is noting, is where “architects are comfortable 
living” as Greg Lynn notes in Machin Language. The image to the right shows Buckminster Fuller 
with one of his trademark geodesic forms built with traditional bamboo construction techniques 
by craftspeople in Bali, “connecting new potential with... disciplinary history.”



“A feeling for paradox allows seemingly dissimilar things to exist side by side, their 
very incongruity suggesting a kind of truth.” 

-August Heckscher, from The Public Happiness, 1962

“We are now past these initial reactions of enthusiasm or concern. The question is no 
longer whether digital technology is a good or bad thing for design; it is rather about 

the direction architecture is taking under its influence.” 
-Antoine Picon, from Digital Culture and Architecture, 2010

Sunlight through 3D Printed and Wood Joint

From these ideas, the question becomes, what is the goal of this connection of past and                    
present and as Picon states in Digital Culture and Architecture, what is the “direction architecture 
is    taking under its influence.” There is certainly paradox in the connection of computation and 
craft but according to August Heckscher in the public happiness, “their incongruity suggesting a 
kind of truth.”

Contemporary precedents who worked on similar projects were researched to understand their 
“truths”, specifically looking into the kind of language they use to describe their projects, from 
T+E+A+Ms “aesthetics of reassembly” to Gil Sunshine’s “interaction of parts, sites, actions and 
protocols”. Particularly based on the language examined, the projects and practices were mapped 
along a blurry scale from subject (craft) to objective (computation) and vertically from aesthetic to 
political, and from cost efficient to optimization. Hoping to fill a void on the diagram somewhere 
between subjectively and culturally significant and objectively efficient, specific pairings of craft 
tools and computational technologies were explored.

The crafts and technologies were initially mapped independently on a political compass of attri-
butes from local to global, strategic to tactical, and pre-consumer to post. The tools were then 
paired to be remapped in favor communal efforts, small catchments, and local materials. Your 
booklet is a cheat sheet into some of these pairings. Three of these pairings have been further 
detailed in drawing and model.  













The first project pairs stone masonry with 3d printing. This project explores the 
creation of a dry-laid stone wall, meticulously crafted from reclaimed and post-
consumer materials, including repurposed construction debris, site material, 
and other waste. The stonemason, orchestrates the tactile manipulation 
of raw materials. The 3D designer, orchestrates the augmentation of the 
stonemason’s craftsmanship with precision-engineered solutions.



Initially, the stonemason commences with the foundational dry-laid stone wall 
construction. Concurrently, the 3D designer engages in a parallel endeavor, 
utilizing computational tools to analyze and augment the stonemason’s work. 
As the construction progresses, collaborative dialogues ensue, with the 3D 
designer strategically intervening to address structural vulnerabilities and 
aesthetic refinements.



The model is made of two found pieces of broken asphalt which alone lack 
the ability to stack stably. 

A precise 3D scan of the model allowed a 3D print to be made, which nests 
itself in the negative space between the stacked debris, adding stability.



The next project is a collaboration between robotic printing and timber 
frame construction. At the nexus of this interdisciplinary collaboration are 
traditional timber builders and a computational designer and robot operator. 
The traditional builders orchestrate the manual assembly of the structural 
framework with precision and craftsmanship. Concurrently, the computational 
designer harnesses a choreography of the 3D printing robotic arm, infusing 
the hearth with a material narrative derived from local excavated earth, 
construction waste, and salvaged materials.



As the timber frame takes shape under the traditional builders, the 3D printing 
robotic arm operates in tandem. The collected material is ground and blended 
with adhesives while being analyzed for material properties. The designer is 
able to respond to the changes in material with real time adjustments to the 
geometry, extrusion rate, and thickness. 



The hearth of the model was crafted utilizing an extrusion of waste from 
early model making experiments from all three projects, mixed with a 
ceramic binder. The geometry was optimized to create sufficient work area.

From the base to the opening, the hearth is made up of organic material 
from waste cleaning, bricks and asphalt from early masonry experiments, 
concrete from the joinery models, and wood blended from the offcuts of the 
timber frame.



The last project pairs CNC milling with traditional stone to wood joinery for 
pier foundations. The construction process begins with the digital analysis 
of discarded granite curbs to identify optimal candidates for reuse. Once 
selected, the granite pieces are scanned, precisely mapping their geometries. 
A second piece of material undergoes precision CNC milling to create joinery 
interfaces tailored to the granite.



Woodworkers can then peruse a catalog of available options, selecting 
components based on predefined criteria such as joint type, size, and cost. 
Woodworkers proceed to carve the complementary negative side of the 
joint, facilitating the seamless integration of wood and stone for a sturdy pier 
foundation.



The model was created from broken sticks of concrete. Point-clouds of the 
fractures with analysed and iterated to 3D print a formfitting joint. 

The precise dimensions of the printed joints were then used to hand craft 
the negative fitting joint from wood. The base of the wood is burnt for water 
protection. 



Computation tends to lead to an undesirable homogeneity, and a lack of local cultural 
significance, where craft excels. Craft tends to lead to material and time inefficiencies, and 
a lack of technical significance, where computation excels. Paired together, they can better 
create efficient unique construction typologies. By reconceptualizing materials as active 
agents within the design process, architects can unlock the latent potential of site-specific 
resources.

This future allows once indistinguishable regions of the US to develop unique characters, 
based upon their people’s diverse intangible cultural and ancestral heritage, while not fully 
relying upon the tools of the past. Individual projects are embedded with material and site 
histories, utilizing, and optimizing reclaimed local material in favor of “new” material. The 
seamless integration of computation alongside craft eases the navigation of complexities 
and unpredictabilities of reclaimed 
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