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Undertaking a work of architecture utilizing modular construction is, in most cases, a design project dominated, or at least driven by, the most technical aspects of architecture. Technical aspects which haven’t been
completely figured out yet. Rather than making the decision to use a pre-determined structural system in the
project before going through the design process, my thesis offers an example of how a more traditional and
balanced approach can improve resulting buildings. In addition, rather than allowing the technology of the
module to create the form of the building, show how a thorough study of program and form can influence the
structure, even in an endeavor which usually requires such hard-nosed engineering.

Susan Piedmont-Palladino
(Chair)
Jaan Holt
Brian Sykes
September 25, 2013
Alexandria, VA
Keywords: modular, offsite, housing, mixed-use

III

Many thanks to,
My committee, for constantly pushing me to
improve. I was frustrated the entire year, and
I know it showed, but I also know that means
whatever they were doing was making me a
better architect.

Henry Hollander, for making it possible for me
to return to the WAAC and work on a
graduate degree as soon as I did.

And, most importantly, my parents,
for well, quite a bit.

IV

contents:
abstract
acknowledgements

III
IV

introduction
precedents
site analysis
construction process
composition of form, program, and structure
examination of process
bibliography
image citations

1
3
7
13
17
29
35
36

V

reThinking modular Architecture
The idea of a modular architecture has been around the profession for some time now. Stemming from early modernist ambitions to industrialize
housing, architects have had nearly a century to find a comprehensive solution to it. This, however, has not happened. A hundred years may seem like
a long time, but Architecture is an art which has a history that is thousands of years old. Accordingly, the modular concept is actually one that should
be seen as still being in its infancy. While there certainly have been successful aspects to many modular projects, the struggle to effectively combine
the tangible with the poetic is painfully visible in many completed works.

This project did not start as a thesis on modular architecture. It started as a thesis on housing . Single family housing actually. With the crisis in the
housing market due to the great recession, home ownership was a goal that, for many people was, and still is, slipping out of reach. More so than anytime in the recent past, the single family home is ripe for re-investigation. There is a need for a smaller, well-designed alternative to housing
development style suburban homes. The initial idea was to combine contemporary building technologies, (of which off-site construction was included)
Usonian design direction, and sustainable practices to create a new archetype of suburban living.

Architects are no strangers to constraints. Designing a building while utilizing a modular system of construction is just another constraint. As
such, the overall Architecture should not yield to it. Graceful works are the consequence of effectively orchestrating and balancing all aspects
of not just the design and building, but the eventual human experience that is the result of it.

However, like so much in architecture, the finished result is quite different from initial ideas. When dealing with housing it is very hard to ignore that so
much of the population is now living in cities. It almost seems irresponsible to do so. At the same time though, I feel like a large majority of the
profession is already focused on improving the urban condition, and the suburban context has gone largely untouched by architects for many years.
This is the point where I began taking a serious look at modular architecture. There had to be a way to create a housing type which could be
easily transferable between urban and suburban contexts, and building modules seemed like the most promising way to do so.

That being said, most constraints have precedent solutions which can be easily drawn from. Modular Architecture has fragmented pieces of solutions,
but is lacking a holistic answer. Maybe, ultimately, there isn’t one, but there is definitely something missing from the current paradigm which is limiting
what can be done. The easiest culprit to spot is the technology. It is holding back what can be achieved architecturally.
The second is the architecture profession itself. There are very few architects who have taken a serious undertaking into investigating what can really
be done through modular methods of construction. Most firms approach modular projects as a design exercise rather than a true architectural endeavor. There isn’t any real incentive for pouring resources into finding a better way to build modules if it is only going to be used on one project, which it
usually is.
So, almost by default, any modular project that adheres to the current practice is already at a severe disadvantage. The very means with which the
architect is building are not sound, and must be compensated for elsewhere in the project, whether in design or construction. This is only magnified
when there is so little architectural will to find a better way. It creates a perfect situation for stagnation, where the only advancement is lateral instead
of forward.
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Initially, I started by creating single-family homes with modular methods of design, and attempted to just adapt the floor plans to apartment blocks
and stack them. It was here I realized the limits of current modular technology, and why it really doesn’t work when applied to a high rise apartment
typology. Modules, in their current form, are structurally identical, and consequently have severe limitations in attainable height. Modules at the bottom of a building are the same as those at the top, yet they are carrying the entire weight of the building while the ones above are carrying next to
nothing.
Here lies the architectural question that was worth pursuing: How can a building designed through modular methods reach a height that allows it
to be appropriate for an urban setting without compromising the benefits of simplicity, cost reduction, and shortened construction time that
building with modules provides? Simultaneously, the project must find a way to retain its architectural poeticism and not become an overengineered work that relies more on its ability to withstand gravity than the architectural conditions it creates for living to succeed.
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[Precedents]
Architectural Refinement
If there is one building type that has
seen the most advancement in employing modular construction, it would
be the detached single-family home.
The actual structural technology is
relatively simple, as tallest the modules have to be stacked is three stories. With that portion solved, there
is much more architectural energy
available the pour into the design.
The result is a skillfully crafted house
that is specified down to the smallest
detail.
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Engineering Limiting Architecture
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The prototypical modular building
is a midrise apartment complex, of
which both Raines Court by AHMM
and “The Stack” by Gluck+ are perfect examples. While technically and
architecturally proficient, the limits
of having to stack the modules to
achieve structural coherence can be
seen very easily. There is very little
room for the architect to “play” with
the form of the building or react to
site conditions. Both projects display
a drive to push these constraints, however subtle they are. Raines Court
offsets modules to create porches for
its units, and The Stack attempts to
create identities for them by slightly
staggering the modules.
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While there are several companies
that have taken part in this practice,
one of the leaders would have to be
livinghomes. The company makes
great use of partnerships with architects Ray Kappe and KieranTimberlake to offer home designs of a contemporary style that aren’t readily
available to home buyers otherwise.
They utilize offsite construction to
maximize benefits of sustainable
design, with all their housing models
ready to be LEED certified, many
of which can reach a platinum rating. In addition, they have found a
way to bring mass customization into
architecture. Interested buyers can
pick their own options online, such as
window types, exterior finishes, and
appliances, and order it much like a
computer or phone.
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While The Stack appears to be of
very standard modular construction
at first glance, look at the first level
of the construction photo. There
aren’t modules there. Instead,
there are just regular columns.
Even though they are located on key
structural points of the modules, it
helped me start to think about how
modules can be placed using traditional construction to achieve the best
architectural effect. Seeing as how
the columns are on the first floor here,
it would make sense that they would
provide for a more open area to create a lobby or retail space, an idea I
used in my design.
4

Engineering Dominating Architecture

Architecture Masking Engineering
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The Precedent of precedents, Moshe Safdie’s Habitat 67 is still a pinnacle of modular design almost half a century after its completion. Using
concrete modules instead of wood or steel, Safdie created a design that attained a seemingly organic and random form. The spatial refinement
in the way the modules were stacked to create private outdoor spaces and individuality is amazing. The design, however, was almost too complex
and probably only worked because of the collaboration with August Komendant, one of the greatest engineers of his time best known for his work
with Louis Kahn. Most telling of this was the fact that cost became an issue. One of the benefits of offsite construction is supposed to be cost reduction. It is important to note though that Safdie was very young when he completed Habitat 67. He was only 25 and had never actually built
anything before. The work was his thesis project.
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SHoP is currently a leading architecture firm within the industry, and the vast majority of their
work is very admirable. However, this project (B2 Bklyn) is as architecturally lazy as it is
technically brilliant. ShoP was tasked with creating the tallest high-rise modular building in the
world, and they chose to do so through brute force engineering. The current model of stacking modules is taken to the exteme here as they do so to a height of 30 stories. The tower is
comprised of 900 modules, of which there are 225 unique module types. 1 of every 4 is
different to carry a varying structural load according to its location within the overall structure.
While this is a very smart way of constructing the building, it certainly isn’t very clever. It is also
disapointing to see that the final design, while very refined, is incredibly timid, and will clash
with the adjacent Barclay’s Center, which is as intuitive and sculptural a work there is.
6

[Site Analysis]
By making the
decision to create
a project within a
modular system,
there is already
something driving the
design which doesn’t
arise from going through
the design process. It is
an incredibly willful decison. Many of the benefits
that drive the initiative to
build with a modular design
reside in the very tangible
spectrum of Architecture, and
because of this predisposition,
the project, by default, can take
on a very technical and
mechanized bias that marginalizes the inevitable human condition.
Due to the resulting building’s
temperament so strongly favoring Vitruvian “firmitas”, there
must be an extra effort on the
part of the architect to accommodate the “utilitas” and “venustas”. Right from the start, in
almost every case, the means of
construction, the modules, are at
odds with the site. Initially there
is no truly architectural reason
why the architect should use the
modules to create the building.
The architect has to create the
reason and defend it with the
resulting work.
7

This was a point of contention that kept appearing in my
thought process throughout the
length of the entire project. I
wanted to investigate a new
method of housing, and I had
chosen to do so through modular
construction. However, the decision was made because it was
supposed to be less expensive,
construction would be simpler
and not take as long to complete, and that designing within
a system would give the creative process a structure and be
easier to navigate. Within the
context of a thesis project, none
of these things really mattered.
Architecturally, there wasn’t
much driving the decision.
Even though there was never really a site chosen when I thought
the project would be a study of
single-family homes, I had prepared myself to working within
a suburban context. Instead, the
site of the project ended up being 3 blocks of adjacent parking
lots in SE Washington DC bordered by M Street on the South
and I-695 on the North, and
between 2nd and 3rd Streets. I
was initially drawn to the location due to the recently opened
Canal Park, which turned out to
be a very successful
collaboration between OLIN
8

and STUDIOS Architects. The quality of the park made the emptiness
of the nearby parking lots even more apparent. The community deserved better, and the potential upside to having well designed housing
right next to it was very enticing. Almost immediately, it was apparent
how diverse the characteristics of the site were. It was an odd meeting
point for a multitude of different building programs and types.
With the site providing so much variety and life, it became imperative
that the project be as reactive and responsive to its surroundings as the
decision to design and build with modules was proactive and obstinate.
Almost all of the leading texts on modular architecture choose to ignore
this sort of relationship within the overall Architecture, and insist solely
on the question of how it is built, rather what should be built.
Since so much of the research done on modular design deals with how
to make it possible, there is very little writing on how to integrate it
successfully into a work of architecture. Perhaps the most telling work
to convey this is Stephen Kieran and James Timberlakes’ refabricating
Architecture. Published in 2004, it lays out a vision of creating architecture by repeatedly breaking it down into smaller and smaller parts.
The “module” isn’t restricted to a 48’x24’x10’ box that can easily be
loaded onto a semi-truck and shipped anywhere. Instead they look at
all parts of a building and how they can be built off-site, from bathrooms to curtain walls to HVAC systems.
By doing so, they begin to look at other industries for inspiration on
how to convert architecture to such a process. Many analogies are created between modular construction and the factory-line precision of the
automotive, aerospace, and naval building processes. The authors argue that architecture as a profession will begin to fall behind others if
it does not somehow adapt itself to incorporate such efficiency, not just
in construction, but also in creation, application, and use of new materials (a topic best saved for another essay). What they fail to present
in their argument is just how different creating a car, an airplane, or a
navy battleship is from creating a work of architecture. They are each
built for a completely different purpose. While there are definitely
parallels between the creative processes of both, it has been proven
9

time and again that great architecture can’t be created from sheer
efficiency, precision, and engineering alone.
For all the exciting potentialities that are conveyed throughout the book,
the last chapter undermines almost all of them. There are very few
real-world examples presented in the text. What is there is mostly just
parts of larger projects that Kieran-Timberlake designed that have
utilized modular construction in some form. Instead, they take Mies van
der Rohe’s Farnsworth House and completely reinvent it. It is broken
into components that are assembled offsite, and almost all the materials
replaced with something new. Instead of concrete and steel, there is a
structure of aerogel glass and reinforced plastic.
While it is a rather inventive re-creation, there is no real reason why
they should choose to do it. The Farnsworth House is a building that, in
no small amount, succeeds because of its simplicity. It doesn’t need or
want all the cool new synthetic materials or off-site construction. They
actually just make the Architecture worse.
It might seem that up to this point I have been making a very strong
case for scrapping modular architecture altogether. What I’m actually trying to do is show how the previous thought processes about it
are somewhat misguided. The Farnsworth House example shows this
all to well. Architects have repeatedly tried to apply the architectural
guidelines and conditions of building traditionally to modular design.
Instead, there must be an attempt to design and build with the architectural tectonics of the modules themselves.
The modular language isn’t simply about technology, but instead about
how it is used to create a work of Architecture. For this project, it starts
with observing what forces will be acting upon the buildings regardless
of what design desisions are made. Recently completed townhomes,
both new and restorations, fairly typical in appearance, line the three
blocks to the east of the site. To the south is the U.S. Department of
Transportation, an unapologetically Post-Modern Office building with
what is trying to pass as a small “museum” on the ground floor. The
north side is anchored by a local DC government building with a fairly
contemporary style and a somewhat irregular geometry in plan.
10

Opposite the park is a mixed-use retail/office building, a structure with both a hotel and apartments (it was very hard to tell where one program
starts and the other ends), and finally a giant construction site that stretches two blocks which, from what I can gather, will be more mid-rise mixed-use
programs. With each surrounding building seemingly designed in a vacuum, creating a complex which could successfully fit into the community without
overpowering it would be quite a challenge.
After a great deal of study, I decided that an agreeable relation to the site could be achieved if I could effectively manage three conditions:
1. The relationship between Canal Park and the apartment housing. Creating enjoyable apartments which overlook a new park spanning three blocks
shouldn’t be real hard, but doing so in such a way so that doesn’t diminish the quality of the park for those using it is much more difficult.
2. There needed to be a rowhome element to the complex to complete the three blocks of rowhomes to the east
of the site. As they were currently, they just ended facing out into the parking lots. Rather than building to high
rise levels on that side of the site, it seemed the best way to respect that part of the neighborhood would be to
retain the scale of it.
3. With the two greatly varying heights and building programs on the East and West sides of the site, there
had to be great care in figuring out how to architecturally transition between the two. Despite both being part
of the same complex, they had their own guidelines for public and private space.

work their way into the project and allowed the overall complex to attain a higher level of architectural complexity. The retail space would be located
at ground level, and office spaces above would step down in elevation from the apartments to the townhomes, creating a formal transition in scale
between the two.
The barrier of the park was already heavily defined on the South, West, and North sides. The surrounding buildings were all constructed close to their
allowable heights within Washington D.C. city limits. They created what can be described as “urban walls” around the park, and one more would
create a room for it, giving it an amplified sense of identity, and increased privacy from the surrounding city.
With the site being situated on three blocks of parking lots, there needed to be some attempt to retain a percentage of the parking spaces. The
neighborhood and surrounding businesses had grown to rely on them and while they were architecturally barren, they had an important purpose.
Placing parking under the complex was an easy decision to make, but making it accessible and serviceable without disturbing the interior public space
was a different story. The solution was to actually re-grade J, K, and L Streets to slope down in order to reach an entrance for the parking. This would
also be used for deliveries to retail spaces and trash collection for residents.
Another problem that presented itself was caused by having the townhomes in such close proximity to retail, public spaces, and
apartments. How could there be a private outdoor space for them? It isn’t really expected for apartment programs to have
their own outdoor areas, but as a single family unit, a rowhome should have some. The answer was to create a steep
elevation change between the public space and the backyards of the townhomes. By doing this, it also created a double
height portion to the underground parking, a condition not typically seen due to parking’s usual need for efficiency.

The first way to adhere to these guidelines was to find something that could be a buffer between the two
without completely dividing them. This provided the perfect opportunity for retail and office programs to
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[Construction Process]
“If you think of Brick, you say to Brick, ‘What do you want Brick?’ And Brick says to you, ‘I like an Arch.’ And if you say to Brick, ‘Look, arches are
expensive, and I can use a concrete lintel over you. What do you think of that, Brick? Brick says, ‘I like an Arch.’ And it’s important, you see, that you
honor the material you use. [..] You can only do it if you honor the brick and glorify the brick instead of shortchanging it.”
-Louis Kahn
Hmm...
Module, what do you want?
But I need a high rise mixed-use building. How’s that sound?
Why? You should try something new. You’re always a house or a mid-rise apartment.
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What if I give you some extra supports on the lower levels?
That should help you out a little bit.
-Frustrated, rubs forehead- OK, what if you didn’t have to stack
higher than you wanted to? Would that work?
-Rolls eyes- I’ll make sure you’re comfortable. However, you’re
going to have to work with traditional construction.

I want a house, or a midrise residential building
It sounds terrible.
I can try, but I physically just can’t do it. I can really
only be stacked so tall before I can’t go any higher.

You’ve always had to face gravity on your own. I’m going to let
beams support the weight of your three story stack, and
columns are going to carry the forces to the ground.

But then its not really me anymore. I’m supposed to be simple and
repetitive. Making that work is your job. Think of something better.
Of course, but I thought you wanted a high-rise. I can go to about
six stories, but don’t feel real comfortable above three.
I’m listening. I’ve never done that before, but if it works I’m all for it.

That sounds great! I haven’t been able to be part of a large building
where I don’t have to worry about gravity before. There are so many
other things I’ve wanted to do, but dealing with gravity usually requires
my full focus and energy.
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Seems like I’ve got your attention. Now there’s a few other th----

Umm, OK. I was getting to that. Since we’re starting to hybridize with
traditional construction, I planned to place the utilities, you know, water,
electric, internet, etc. in the spaces between the columns. It’ll be a wall just
for that, and it will also provide a place for fireproofing between units, as
well as sound buffering.
Exactly. Now, another benefit of you not having to carry the forces of
gravity to the ground is that there can be voids in the building.
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Wait, hold on. You know what else has been really annoying for me?
Utilities. They always screw up my floor plans. I mean, they still work but
the entire building has to react to a single utility core in the middle of one
module and it really warps everything.
Awesome. I was so restricted before in terms of apartment layouts. I
usually just had to repeat the same few over and over again. People
didn’t exactly have a lot options.

I’m not real sure what that means.

It’s another opportunity for something new. You’ve never been able to incorporate retail into your program before. Now you can just have structure
on the ground floor, creating the open space needed for retail to work.
-Smirks- Right, making that work is my job. Each apartment is going to
have its own outdoor space, and not just a tiny porch. They can have a
large vertical element to them so that it isn’t cramped. The occupants will
actually feel like they are outside.
What I’m looking forward to is being able to take a formal, intuitive
approach to architecture and apply it to a modular system. That hasn’t
really been done before. The design is usually so enthralled with the engineering that much of the artistic element is overlooked.

Can the same thing be done on the apartment levels? I’m not really sure
how, but it seems like there’s something interesting there.

That’s one of things I’ve always wanted to have but couldn’t
because I was so busy dealing with gravity.

You missed that part about me being repetitive and simple didn’t you?
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[Composition of Form, Program, and Structure]

Rowhomes

Rowhomes

Offices

Rowhomes

Offices

Retail

Library

Library
Lobby

Retail

Retail

The contemporary practice of modular architecture is really only suitable for housing, both single family and mid-rise, because of its structural system.
The limits of a module’s size are determined by its transportation method, usually a semi-truck, so the standard width can be assumed to be around ten
feet at most. Even with that, special arrangements must be made for wide-load shipping and some roads can not accommodate it. For easiest transportation, the maximum width should kept to 8 feet. In any case, this reduced dimension required between the structural elements makes modular
construction unsuitable for programs requiring large empty spaces such as retail, open office space, and public areas.
So rather than forcing modular design into doing something it is inherently bad at, it’s best to let the hybridized traditional construction take care of
it. The modules are simply not installed where these spaces are needed, resulting in the large open rooms needed for a mixed-use building to work.
Architecturally it allows for much more freedom, as the modules aren’t required to be structurally continuous in plan for the entire building to stand
up. Currently, if there is a void in a modular building, nothing can be built on top of it. Plans are forced to compromise between limits of the structure,
which aren’t found in traditional construction systems, with what is required of the program and what is desired by both the client and the architect.
17

Lobby

Offices

Retail

Lobby

Drawing upon the site’s programmatic variety, the three main buildings attempt to make the most out of the mixed-use typology. This is very evident on
the ground floor. Retail spaces here mirror those on the opposite side of Canal Park, and create a small commercial center for the surrounding community. The lobbies aren’t there just for circulation, but also provide an architectural border between the retail spaces and the library atriums (more on
them later) that create “bookends” for the complex, and do the same for the office tower in the middle building.
Outdoor spaces in the interior of the site are a mixture of public and private separated by a change in elevation. While the backyards of the townhomes are just for their owners, the public space can be used by both the tenants of the apartments and residents of the neighborhood.
The rowhomes were the most contentious part of the project. Early on, when the construction was stuck in the mode of stacking modules of different
structural strengths, they didn’t need to have the same structure as the apartments since they were, at most, three stories tall, and were really put on
hold. However, by the end, with no apartment stacking more than three stories, they are much easier to coherently include in the overall work.
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The real architectural advantages of adding a spanning element to modular architecture is best seen in the elevation views, and when designing and
seeing the building as a three dimensional object. There always seems to be a bias in the profession to create modular buildings in a very mechanized
way. Rather than the work being designed architecturally, it is “coded” architecturally. Granted, creating a rigid rule set to build by works for the
way that modules are currently being used, but it can become an incredibly visible limiting element to both the appearance and function of the building.

The current stacking system really limits the form which the apartment buildings can take. From the very start, I knew I wanted each apartment to have
its own outdoor space. And not a shared space, but a private space that the tenants could really take ownership of, make their own, and not really
feel obligated to or spied on by their neighbors. Correctly placing walls, windows , and doors to keep the space private would be an interesting
architectural exercise. However, in order to achieve this modules had to not only have vertical connections and withstand vertical forces, but also have
horizontal connections and resist lateral and shear forces.

By letting the architecture yield to a pre-determined set of guidelines, the architect immediately eliminates a large portion of the intuitive aspect of
design from the finished work. There can be an odd beauty to sheer efficiency and precision, but it doesn’t necessarily produce a successful work of
architecture. The design process requires the architect to have room for “play” to try various ideas with form and program and technology, and well,
anything. There needs to be a freedom to solve unforeseen problems that arise throughout the creation of the building in the best possible way. Creating a pre-determined rulebook removes architects from analytically thinking about the decisions they are making.

I toyed with the idea of the modules spanning as a Vierendeel truss. It made sense at first, but after trying to span a few different spaces, it became
apparent that the engineering would have to be different for each one, and the resulting steel strengths and module connections would also have to be
different. Even though it would probably work, it wasn’t really an architectural solution. It was an engineering solution that, in the end, would actually
make the design, and resulting construction, more complicated.

By removing this impediment from modular architecture, it grants the end work with an opportunity to attain architectural forms not seen before within
its building type, as well as a finesse that isn’t typically present when creating the eventually human experience. The combination of the best aspects
of modular design with a re-purposed traditional construction superstructure provide the architect with enough that is tangible and definite to
work with while concurrently allowing ample design freedom to implement intuitive design decisions. It permits for a work of complete architecture through a very thorough study of the relationship between form, structure, and program; and the ability to delicately balance all three, as opposed to the usual structural prominence seen in most modular constructions.
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Making the move from a stacking structure to one incorporating a spanning element and traditional construction seemed to happen overnight in the
drawings, but the idea had been there almost from the beginning of the project. I just couldn’t make it work, almost like it was fermenting while the
other ideas reached their completion and failed. The failures, however, were incredibly useful. Even though they didn’t create a full architectural solution, they really helped me in finalizing in how the building would look and act as a form and how programs would relate with each other. Finding the
structural system that worked for the whole complex was actually the last piece to be achieved, which is really odd, especially for a modular project
where the engineering is usually so dominant.
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View looking North from South office balcony.
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One of the important pieces to the complex that I
decided on before having the structure completely
figured out were the large atrium spaces at the
South and North of the site. Creating a significant
architectural element at the corners of the project
was a good way to build definitive borders separating the buildings from the surrounding community, but
could be used simultaneously as a public space that
belonged to both occupants of the apartments and
the neighborhood.

Offices
Rowhomes

Finding the right public function to fit the project was
a little tougher though. The space seemed to adhere to a museum program, and Washington D.C.
is certainly no stranger to them, but the immediate
proximity of site wasn’t particularly conducive to it.
There is too much that is just residential surrounding
the complex that it would be at odds with community.
A program that does work very well with typical urban residential and the mixed-use nature of the site
is a library. The atrium form that worked as a corner
translated to a library with a vertical element. To
preserve the void in the middle of the space, tables,
chairs, and bookshelves would spiral up along the
walls.
The plan on the adjacent page is the 6th floor of the
South building and does good job of showing how
all the programs work as a whole together. Both the
library and circulation space effectively tie the entire complex together. They bring a public element
to the building, but also create a buffer between
the apartments and the offices/retail that is sorely
needed. It does so in an architecturally subtle way,
not just in the plans and drawings, but as can be
seen in the renderings, through the careful selection
materials to give each space its own identity.
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Offices

Library
Circulation
Apartments
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View looking up from bottom level of library

Library, 6th level,
SE Corner looking NW

Library, 6th level,
NW Corner looking SE
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Much of the work done early on in the project when it was still
focused on single family homes really translated well to designing the apartments at the end of it. The spatial limitations of a
modular house weren’t that far off from those a modular apartment as the transportation methods for shipping them would both
be the same. The true difference in design constraints was the
handling of utilities.
In a single family home, architects can design them to go wherever is most appropriate. While still stuck in the stacking method
of construction, creating multiple vertical corridors through each
level of floors turned out to be a very limiting design constraint
as there needed to be an uninterrupted stack of modules running
vertically from the ground to the top of the building. This went
completely against what I was attempting to do in designing
the form of the building, as I was trying to create large outdoor
voids for private outdoor spaces.
Bringing traditional construction into the project really solved this
problem. Utilities could be run through the deep spaces created
within the superstructure to create a conduit for the utilities. The
constraint was now limited to placing anything that needed water
or sewer lines along the interior walls where one of these would
located.
As a result, designing the rest of the spaces became much easier.
Rather than having to design around an element that would
be present in all the differing plans and sections, I could really
design for what the apartment needed. While it still would have
been possible to design the varying layouts I did use, I feel they
would have been somewhat distorted, especially if I made them
work with the external empty spaces of the apartment complex.
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For as few truly successful works of architecture there are that
utilize a modular construction, precedents for a project that uses a
combination of a modular system with traditional construction are
all but non-existent. For better or worse, “modular” has become
an architectural brand, just as much as any of the starchitects’ design styles. By being a brand, it makes the concept easily identifiable to the general public and potential clients. However, it also
creates a certain set of expectations of what the final “product”
will be, and limits an architect’s creativity as well as what can be
done throughout the design process.
This intense focus on the public’s expectations has produced good
work in some sectors, as it has been refined about as far as it
can go. There are several companies (and a few architects) that
have found a niche market in single-family detached modular
homes. Unfortunately though, much like anything else, customers
pay extra for brand name products. Even though a well designed
and skillfully executed modular project costs less than a traditionally built one, in many cases clients end up being charged more.
Furthermore, many designers take extra care and effort to make
their product appear indistinguishable to those that are created
through traditional construction methods, rather than embracing
the architectural language of modular design and construction.
Many midrise projects have reached a technical proficiency and
an architectural adequacy, but are still lacking due to a overemphasis on the project’s building technology while the Architecture
takes on a lesser role within the design process. High-rise modular
construction is still very much in its infancy and it shows. The solution to building taller that is currently being implemented is simply
hard-nosed engineering and seriously detracts from the work’s
overall architectural quality. Incorporating elements of traditional construction into these building typologies would help
solve the problems they are facing while retaining the benefits
that are inherent when designing and building with modular
construction.
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[Examination of Process]
Throughout the duration of the project, the variation of scales I needed to work in was far greater than anytime before, either academically or professionally. Jumping from the city scale to tiny building details then back to the mid-sized residential to retail spaces was routine. What was even
more impressive was how closely they were all intertwined. Changing the width of one column in one module in one apartment 6 inches could cause a
change of around 25 feet when repeated throughout the building complex, which would alter the entire relationship that had been formed between
the building and the site. The same was true when applied inversely. Each formal change made at the urban scale required a new analysis of the
building modules, both technically and spatially. In many projects, there comes a point where you’re completely stuck and you don’t what to do. With
this though, it seemed there were always a thousand things that needed to be done. Designing within a modular system results in each new decision
or architectural move causing an exponential tree of design possibilities. Traditional construction has the same characteristics, but the quantity of new
potentialities that arise from each decision are at more of an additive scale. In any case, it was easy to become lost in drawings without making a
definitive overall design. There were many fragments of the project figured out, but they couldn’t become coherent in the drawings alone.
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While there were smaller study models earlier in the design process, this one really made the overall design easily visible. Initially thought of as a
final model, it actually became a catalyst for solving the remaining problems in the project. Between the complex of three buildings and the surrounding site, there was an area of around 1200’x1000’ that would be effected by the design. Building the model at 1/8”=1’ resulted in a finished size
of 12.5’x10.5’, creating an amazing tool to test new possibilities on. It made me realize the apartments couldn’t just be viewed as blocks, but instead
had to be designed to respect the individual module. The interior of the site was to be left unobstructed to create a sense that the complex was an entire entity, not three separate buildings. Large vertical voids created by the absence of modules made for very unique outdoor spaces not usually seen
in an urban setting. The model also verified many aspects of the project that I assumed to be true. The exposed structure would create a diversity of
shadows very contradictory to the massive blocks that were omnipresent throughout the rest of Washington D.C. The stepping transition in scale from
the apartments to the rowhomes was successful. The adjacent park was enhanced through the creation of an urban room.
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The least successful aspect of the design process was the use of the computer. While early massing studies were somewhat helpful in generating a
direction for the project, the renderings weren’t all that useful until much of the structural and formal design was complete. However, in retrospect, I realize I wasn’t utilizing the correct programs. If I were to continue this project either academically or professionally, I would make a point to incorporate
parametric design software into the process from a very early stage. The idea to use it was thrown around early on, but discovering how the buildings
worked first took priority, and while I am proficient with Grasshopper, figuring out how to use it at this scale is another entire project in itself. Even with
the many design phases this project went through, I always felt like there might have been something I missed (Exponential Design Trees). The best tool
to test as many possible outcomes is through parametric software. Should the method of hybrid-modular construction outlined in this thesis be used at
a scale of 30 stories, 50 stories, or even taller, the scale of opportunities would increase proportionally, and if this work is any indication, it would be
nearly impossible to work through them all traditionally.
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