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As seen in the development of Habitat ‘67 on 
these pages and next, physical models have been 

an important part of the development of concepts 
in our practice since its inception. Left: Original 

thesis model 1961, and 6-module component system 
shown at the Aspen Design Conference, 1968. 

Above: Moshe Safdie thesis model and sketches .

When I opened my architecture practice fifty 

years ago, we had no CAD, no 3D software; 

we had but sketches, drawings, labor-intensive 

perspectives and model making. My first 

project, Habitat ‘67, was a highly complex three-

dimensional assembly of modular components. 

In the conceptual design phase, dozens of 

clustering schemes were explored, as were both 

frame-supported and load-bearing structures. 

The original scheme included structures of 12-, 

20- and 25-stories in height. Clearly, given the 

complexity at hand, the only way to explore 

the options was through model making. 

The workshop we established at the time, staffed 

by three model makers, was the beginning of 

a model-dependent practice that continues to 

this day, fifty years later. For this highly modular 

concept, the workshop produced thousands of 

components in wood, foam, and acrylic which 

were painstakingly assembled into alternative 

schemes for comparison and presentation. 

With the Habitat module being approximately 

a two-to-one rectangle, it dawned on me 

one day that we might have a convenient 

shortcut in assembling the alternative 

schemes out of Lego blogs. At the time, Lego 

toys did not yet possess a wide variety of 

different pieces. Most kits consisted solely of 

single-square and double-square elements, 

which came in white, red and blue. 

As we began deploying the blocks and found 

them extremely convenient, we practically 

cleared out the available stock in the toy 

shops of Montreal. Lego blogs continued to 

be used by our workshop right up until the 

final design emerged some months later. 

In the early seventies, as we explored alternative 

Habitats in a variety of locations, the modular 

geometry became more complex: octahedral and 



tetrahedral models with various inclined facets 

were considered for Habitat New York, a split-

level chamfered module was utilized for Habitat 

Puerto Rico, and an assemblage of rectangular 

boxes with dome-like components was explored 

in Jerusalem. The Legos available at that time 

were unable to serve us, and we explored a 

variety of alternate means of fabricating these 

complex modules efficiently so that design 

studies and presentation models could ensue. 

Presenting architecture to clients, at the time, 

involved making labor-intensive renderings, 

using watercolor, line drawings, or pastels. I 

would often construct line drawings and render 

freely over them with a water-soluble pastel. 

Paul Rudolph’s rendering at the time was a 

model of facility, beautifully rendered and a 

clear representation of the spatial qualities 

of his buildings. The character of renderings 

from the time varied greatly and was strongly 

associated with the architects who generated 

them—the soft charcoal sketches of Kahn, the 

hard-line drawings and constructed perspectives 

of Rudolph. These were more personal than 

the ubiquitous computer renderings of today.

Since we depended greatly on model-making 

to evolve our designs, these also became 

the primary tools for presenting designs to 

clients. It was at this time that we began 

exploring model photography as yet another 

medium for design representation. 

Initially, we would photograph models either in 

sunlight, for its precise and clear shadows, or 

with an artificial light that simulated sunlight by 

having a single parallel source. These photographs 

seemed to be somewhat out of context, so 

with the help of a young photographer, Jerry 

Spearman, we began setting up the models 

in front of rear projection screens, projecting 

actual views of the site, skies and the like 

to achieve more photo-realistic results. We 

would often further montage programmatic 

material and re-photograph the scenes. 

In the 1980’s, when we were developing the 

design for Columbus Center in New York City, the 

photographer Steve Rosenthal further perfected 

this photomontage technique of program and 

background views to achieve totally realistic 

placement of the project within the New York City 

context. The photographs of Columbus Center 

in its New York setting appeared so realistic 

that people wondered whether the project had 

actually been realized (which it had not).

In time, we became more ambitious and our 

model makers began exploring mechanisms by 

which we could light models from within, so 

that in our photography we could also achieve 

nighttime effects. This meant designing the models 

specifically toward that end; they needed to be 

hollow (i.e. spatial), and we had to find lighting 

devices which, at the smallest scales, could 

simulate the nighttime conditions of our buildings. 

A variety of lamp types, mini-lamps and - more 

recently - LED lights were deployed to achieve a 

variety of lighting conditions. Fusing devices and 

other clever inventions were evolved over time to 

help achieve these life-like lighting effects. This, in 

combination with the projection of surrounding site 

conditions, moved our model photography further 

towards realistic representation of our projects 

under both daytime and nighttime conditions. 

Today, much of the supplementary work 

to our model photography is achieved 

with Photoshop. Rather than project and 

photograph models with images around them, 

models are now photographed in a variety 

of lighting conditions and then uploaded 

into Photoshop to create numerous different 

Early models combined with rear projection at 
Habitat Puerto Rico, 1971 (top); followed by a more 
photo-realistic conception of the Columbus Center 
development on the New York City skyline, 1987 
(middle); and a night-time view of the Crystal 
Bridges Museum of American Art in Arkansas, 
2010 (bottom). Left: As Habitat ‘67 developed, the 
basic modules of organization studies in physical 
models helped to plan for prefabrication on the site.



Above and right: More than 40 years after the original 
Habitat studies, models of fractional geometric 
components and structural simplification were 

explored in a series of Research Fellowships at Safdie 
Architects. Combined with advances in materials 

and methods of construction, these 3D explorations 
reveal a great diversity of issues including density, 

geography and building technologies. Distinct schemes 
include: Vertically Stacked Habitat, Urban Window 
Habitat, Undulating Membrane Habitat, A-Frame 

Membrane Habitat and Stacked Membranes Habitat.

Left: Habitat ‘67 as built in Montreal, Canada. 
Right: Over the next ten years, the team 

investigated the larger development of the 
complex on the water in model form, as well as 

in multiple locations throughout the world.



effects, with trees, people, foreground and 

background scenery all added digitally.

Since my days as an architecture student, the 

freehand design sketch has been my primary 

tool for exploring a building’s organization, 

specific details and special relationships. With 

the portability of the sketch book, this method 

enables me to continue working in a variety 

of conditions, including during travel. These 

sketches are easily photographed or scanned and 

forwarded to the project team, then transformed 

into both physical and digital models with which 

the ideas undergo further development.

Computers were introduced very early 

in our practice. The first software, Draw 

Base, was applied in the 1980’s to the 

design of both Columbus Center and the 

National Gallery of Canada in Ottawa. 

In time, new 3D design software such as Rhino, 

Maya, and Sketch-Up, became potent tools 

for the design teams. These tools enabled 

the exploration of much more complex 

geometries, heretofore impossible to resolve.  

Many of our recent projects, such as the Salt Lake 

City Main Public Library in Utah; Exploration Place 

in Wichita, Kansas; and Crystal Bridges Museum 

of American Art in Bentonville, Arkansas, would 

have been extremely difficult to realize without 

these tools. Today, the advent of 3D printing 

opens up new possibilities and efficiencies 

for the model shop to translate designs of 

complex geometries into physical models. 

Nevertheless, the availability of 3D software, 

for both design exploration and renderings, 

has not lessened our dependency on physical 

models, neither for design development, nor 

for design presentation. Today, our model 

Complex roof forms were studied in a variety 
of three dimensional media for the United 

States Institute of Peace in Washington, 
D.C. Fabrication of the roof elements 
came directly from computer models.

Paper models were supplemented with 
computer models, which allowed for detailed 

development of the truss forms.



As seen in the development of detailed models of 
the ArtScience Museum at Marina Bay Sands, the 

form of the building developed as the rationalization 
of geometry and buildability advanced. The 

earliest form of a sphere was followed by a more 
detailed exploration of spheroid geometries. 

More than 100 models, in various media and 
scales, were built to explore the conditions for the 

Marina Bay Sands Integrated Resort in Singapore.
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Working with engineers at Arup, the structural loads 
of the unique shape are achieved by maintaining 
a constant radius on plan and varying the radii 
vertically. Each petal is formed by secondary members 
spanning onto primary girders, which load side 
trusses that bend downwards in cantilever action. 
The side trusses of adjacent petals meet at waler 
beams which resist out-of-plane forces caused by 
the steps in the roof between each petal. Loads from 
the side trusses are resolved at the waler beams and 
transferred to the radial mega-trusses. New modeling 
techniques and construction advances allowed the 
geometry to be expressed in more fluid forms. 

shop consists of a team of eight model 

makers, supported by laser cutters and 3D 

printers, and a fully-equipped workshop. 

On a project such as Marina Bay Sands Integrated 

Resort in Singapore, for example, we produced 

several hundred study models for each and every 

part of the building—hotels, theaters, theater 

lobby, and the ArtScience Museum. There were 

probably over 150 models just for the ArtScience 

Museum alone-- models of varying scales, large 

cardboard models of the entire building to explore 

the gallery spaces, and skeletal models to study its 

structure. In parallel, the design team developed 

models in Rhino, Maya, and CATIA, which were 

eventually translated into construction drawings 

and fabrication drawings from the manufacturer. 

Computer modeling tools are very effective 

in achieving better coordination between the 

building systems and editing out conflicts 

between them at an early phase. However, 

physical models are a better, more potent tool 

for testing ideas and avoiding conceptual design 

errors. In our 50 years of practice, we continue to 

this day to engage in extensive physical model 

making, often undertaken at a large scale, as 

an indispensable part of our design process. 


