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What does traditional masonry have to do with computational design and architecture? A 

three-week experimental workshop at a design school in India explores the intersections between  

the two seemingly opposing concepts while making a subtle suggestion for the future of  handwork 

and technology. 

An unexpected team came together for three weeks in India to build a brick 

wall. It included a professor with a background in digital fabrication, an architect 

with digital coding capabilities, a local mason with over 35 years of  experience, 

and a handful of  design students from Lawrence Technological University in 

Michigan and the Centre for Environmental Planning and Technology (CEPT) in 

Ahmedabad, which played host to the event. The wall in question sought to align 

the skills of  digital tools and handicraft—first, by getting designers, craftsmen, 

and computer algorithms to talk to each other. Only in doing so would researchers 

be able to extract yet-unrealized relevant building techniques that could be 
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incorporated into design education emerging from the convergence of  diverse 

sensibilities, skillsets, and cultural backgrounds.

At the time, associate professor of  architecture at Lawrence Technological 

University James Stevens and his colleague, assistant professor of  digital design 

and fabrication technologies Ayodh Kamath, discovered the common research 

interests in craft and technology; Stevens’ interest stemmed from a tool-fabrication 

side while Kamath’s came from a computational side. The two have collaborated 

in previous, similar workshops, which were developed in hopes of  discovering 

relevant craft applications to the future of  digital technology. In June 2016, 

their continuing research brought them to CEPT’s Design Innovation and Craft 

Research Center for the Digital Corbelled Wall project. (Fig. 1)

Figure 1. Associate Professor of  Architecture James Stevens of  Lawrence Technological University in 
Michigan with students at CEPT, India. June, 2016. All Photos Courtesy: MakeLab
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The Process: Brick by brick

The project began with finding the limits of  failure. The mason started to build 

a corbelled wall of  unfired clay bricks, characterized by its wave-like form that 

results from each brick inching out a little more than the one below it. (Fig. 2)

“We thought, let’s keep corbeling until it collapses, so we know the maximum 

length that a brick can stick out before it falls. That’s very difficult to calculate 

from first principles because as much as it depends on the center of  gravity of  the 

bricks, it also depends on things like stickiness of  the mortar, or the variations of  

the human hand—things that you can’t really calculate,” Kamath explained. The 

exercise was a metaphor for how digital designers need material knowledge before 

they even start writing a code.

Figure 2. Sujauddin, master mason at work. CEPT, India, June 2016.
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The parameters from that test wall informed the algorithm that generated a 

parametric model of  the wall that the team eventually aimed to build—except 

this model wasn’t a static, precise form but one that was constantly evolving and 

re-making itself  in response to the mason’s hand and variations on the ground. 

Using a mobile computer numerical control machine, the students milled the 

bricks according to the script by a certain amount to achieve the corbelled effect 

generated in the model, which was created according to the test wall built without 

instruction from the experienced mason.

The team faced a challenge of  time that occurred between transferring information 

from physical to digital modes, the point of  constructing the wall was discovering 

design in the process. “Ayodh and I were possibly the least bothered about the wall 

itself,” Stevens said. “We had to wait for hours ‘til the bricks were milled, and the 

mason had to wait on it, too, but we’re okay with it. Our next steps would be to 

determine how to automate a lot of  the ancillary steps and speed up the process.”

Figure 3. Bricks being milled with a suitcase CNC, at CEPT, India. June 2016
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The Ideology: Bridging Gaps

Those working on the digital corbelled wall developed a work ethic based on 

pragmatic answers to problems that could be solved in the present without 

compromising certain ideals. Stevens, who began as a junior faculty member at 

Lawrence Tech in 2008, was hired to start a digital fabrication lab—except there 

weren’t any tools or equipment or resources. “At some point, it hit me that most 

architects in the world, including the US, can’t afford a million-dollar lab. So I set 

out to work digitally, but at the lowest price point. I don’t mean that to say that I 

want it to be cheap, I just want to maximize my ability to do the most design work 

with the least resources,” he said.

He went on to design what he calls a suitcase CNC mill, a variation of  which was 

at work on the digital corbelled wall project. (Fig. 3) As much as Stevens is involved 

in future technologies, he aims to strip away the romance of  digital fabrication as 

a futuristic practice and argues for the time-tested best practices, even if  emerging 

from a different technological era which brought him to India.  “What I wanted to 

do was to look to the past, at the origins of  design and architecture, making and 

materials, and understand where they go in the future, but operate in the present,” 

Stevens said.

He addressed an emerging school of  thought that values the tacit knowledge of  

handicraft—a school that seems to be existing on the fringes of  industry and 

academia. This notion, perhaps most poetically and popularly articulated by 

Matthew B. Crawford in the book Shop Class as SoulCraft argued for the need for 

cultures to value the intellectual content that a maker brings.1 Considering India’s 

unique condition of  a skilled labor-intensive construction industry, this idea was 

pertinent. “The mason that we have working with us—his intellectual capacity is 

as crucial as anyone else’s,” Stevens reiterated.

Kamath came from the same school of  thought, however a step closer to the 

Indian context. With a Masters in design computation from MIT, his work focused 
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on computational tools in architecture while employing indigenous materials and 

craft processes. He said, “My primary concern is that we have access to software 

but not to automated fabrication technologies. And even if  you bought the 

machine, the investment will be too much. That set me on to thinking about how I 

could take design information that was generated on a computer and translate that 

into a format that is understood by a person.” It is a format more suitable to the 

local condition where human labor is more accessible than a highly sophisticated 

digital fabrication setup. The digital corbeled wall project aims to find synergy 

between man and machine to create more aesthetically diverse forms while being 

economically viable.

A participant of  the workshop, Dustin Altschul from Lawrence Tech, picked out 

this particular learning as especially valuable to him.

Said Altschul: “A lot of  digital fabrication that’s being done in architectural 

communities prescribes its own context that it’s operating in. It is dependent 

on specialized robotics and manufactured material that are precise, and a lot to 

undertake if  it has to carry over to implementation. What we’re doing here is 

not trying to introduce new context, but working with mud bricks as they are, 

working with masonry practices as they are, yet introducing CNC milling and 

computational modeling to enhance the process.”

As a result, the wall portrayed the difference between ideologies—whether that 

ideology is in making a machine that replicates what a human can do, or one that 

extends the capabilities of  the human hand with added diversity and efficiency.

The implication here is that we don’t have to pick sides. In nostalgic perceptions, 

digital fabrication becomes the enemy. Yet it is a highly efficient tool that could 

enhance the work of  human imagination as well as limit it, depending on how 

it is utilized. David Pye wrote of  this co-dependent narrative in 1968, when 

he suggested that craft and the industrial mode of  production are intrinsically 

intertwined.2 A project like the digital corbelled wall proves that the post-digital 

offers all the more opportunity for a symbiotic relationship.
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The Learning: Alternative paths

In all of  this, the mason patiently observed the drama as he finished laying a course 

of  bricks, and the other participants descended on the incomplete wall armed with 

tape, plumb bobs, and excel sheets to measure his work. (Fig. 4) Sujauddin has 

been working as a mason for over 35 years. His father was a mason, and now he is 

teaching his sons the craft. In translation, Sujauddin knowingly told me, “I expect 

that down the line, these machines will play a big role in our work.” Yet, he wasn’t 

insecure. “These craft traditions are age-old and time-tested. They will be taken 

care of, as they always have been.”

Sujauddin is on one end of  the spectrum of  people working on this project—a 

mix of  American and Indian students of  design and architecture being on the 

other. (Fig. 5) There were language and cultural barriers, but within a day of  

working together, the wall became a bridge between them, addressing their 

Figure 4. Sujauddin adding the final touches. The Digital Corbelled Wall at CEPT, India, June 2016.
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individual contexts and allowing them to draw viable lessons to those contexts. 

Authors Claire M. Wilkinson-Weber and Alicia Ory DeNicola draw attention 

to the expanse that such research is capable of  addressing in their book Critical 

Craft: Technology, Globalization, and Capitalism: “We believe that research on craft 

and artisanship has the potential to open up new and evocative questions about 

the ways that we construct some of  anthropology’s most critical contemporary 

concerns: technology, access to markets, means of  production, control over work 

practices, tradition and innovation, urban and rural spaces, human rights and the 

environment to name just a few.”3

From a pedagogic point of  view, it is a straight-forward education of  architecture, 

technology, engineering, and digital coding—yet not within a controlled 

lab environment or fabrication studio, but rather the messy context of  real 

construction work in a developing economy with a tradition of  human craftwork. 

It’s a slightly different perspective of  teaching, Stevens said. “I emphasize to my 

Figure 5. Students from Lawrence Tech, Michigan, and CEPT, Ahmedabad, India with the completed 
Digital Corbelled Wall, at CEPT, India, June 2016.
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students that you’re not trying to improve their technique. We need to first learn 

from the existing, because a process of  evolution has been going on long before 

we were here that [discovered] the best way to do the things. Instead of  trying to 

invent, we try to innovate by looking at the origin.”

The completed wall, standing in the evening light in the leafy CEPT campus, 

has a particular philosophical bent suggestive of  the future of  architecture 

and education. It is suggestive of  the kind of  architects, designers, thinkers, or 

policymakers that these students could possibly become. It is suggestive of  the 

kinds of  buildings they might design and the decisions they might take when faced 

with mistakes, small economies, limitations, local materials, makers, and contexts. 

Architecture and design demands independently critical thinking all of  the time. 

Engaging designers and architects in the act of  making has a direct effect on the 

stance of  those independent minds. n

Komal Sharma  

MA Design Studies alumna, Parsons School of  Design
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