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preface

We have to make possible the creation of districts which may grow old
without becoming obsolete, which can absorb the latest ideas and yet
have a sense of history. Districts in which the population can live for
generations, and which yet incorporate the potential for change.1
– N. J. Habraken, 1972

As the last neighborhood developed in San Francisco, the center of the Sunset District
stands today as one of the least altered built environments in the city. Produced in the 1930s
and early 1940s by a relatively limited number of developers using similar plans across
numerous blocks, the single-family houses served as “starter homes” offering suburban
amenities, such as attached garages and back yards, with easy access to downtown.
Despite 65 years of use and shifting demographics over that time period, relatively few of
the houses show any sign of alteration. This suggests that either the houses as-built have
fulﬁlled the changing requirements of San Francisco’s population or, more likely, people
move when the Sunset house can no longer meet their needs. As the demographics of
the Sunset District continue to shift, the price of the houses rise, and the need for housing
in San Francisco increases, the inhabitants should be able to transform to their houses to
meet their desires without being forced to move. Otherwise, the Sunset District is destined
iv

to become obsolete, more of the houses there will be demolished and replaced, and any
sense of history or place will be lost.

This thesis contends that in order for any part of the built environment to be permanent, it
must accommodate change. Other neighborhoods in San Francisco have accommodated
signiﬁcant alterations, including the transformation of the Victorian rowhouses throughout
the city into ﬂats and the adaptive reuse of warehouses in the South of Market. Though
densities have increased and uses radically altered, the neighborhoods of San Francisco
still have a strong sense of place. While this is the case for many urban areas built
around or before the early twentieth century, most post World War II housing resembles
the unalterable Sunset District houses. The result of several decades of districts like the
Sunset is an increasingly placeless built environment with a transient population.

To both preserve a sense of place and accommodate change, contemporary housing must
be structured for incremental change. Incremental changes include the ability to renovate,
alter and extend existing spaces for new uses, services and technologies or the addition of
entirely new spaces to an existing building. Designing for incremental change challenges
the commodiﬁcation of housing by accommodating the varying needs of inhabitants over
time. It also allows for the continued investment in the largest asset of most individuals
and families, their house. This thesis argues that the Sunset District houses have limited
opportunities for incremental change due, in part, to their design and assembly. More
importantly, the assembly does not allow for a shared understanding how additions or
alterations could be realized. The resulting free-for-all negatively affects the existing spaces
v

of the house altered and the larger fabric of the Sunset District. Consequently, structuring
housing for incremental change focuses on both the design, in terms of dimension and
access, and construction. By considering construction as the assembly of elements with
varying degrees of permanence, conventional construction techniques, such as light wood
platform framing, can be used to structure the built environment to better accommodate
incremental change.

This thesis details the value and need for housing to accommodating change in Chapter
One, focusing on the sustainability of both natural and economic resources as well as the
increasing placeless quality of contemporary housing. Chapter Two analyzes a number of
theories on how to accommodate change in terms of ﬂexibility and adaptability, assessing
the merits and critiquing the limitations of each. Drawing from the aforementioned theories
and three case studies, including the existing Sunset District houses, the potential of
incremental change is explored in Chapter Three. Using the primary structure, lot dimensions
and rowhouse parti of the existing houses, Chapter Four explores how the Sunset District
could be restructured, in terms of assembly, dimension, access, and the relationship
of programmatic elements to the assembly, to provide more, legible opportunities for
incremental change.
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chapter one
sustainability and place

Even now the conservative builders use a formally nondescript skeleton
to support the following layers: a wire crinoline frame, rooﬁng felt
unmentionables, three layers of stucco, several coats of paint, and, inside,
we follow up with wallpapers, wall hangings and pictures. This approach
transforms most American buildings into starched sheets of oil paint
endlessly recoated. The building loses all possibility of growth, becomes
an impersonal and ageless spectre: no patina, no scars, no mellowness,
no memories, no maturity, no historic dignity. Just a sad utilitarian object,
heading for the wrecking crew.2
– R.M. Schindler, 1952

Fifty years later, Schindler’s critique of American buildings holds true. The built environment,
especially contemporary housing, has become increasingly placeless and holds limited
opportunities for change. A new suburban development in Wichita, Kansas resembles one
in Fort Meyers, Florida and another in Southern California with little regard for landscape,
climate, and how the population of a neighborhood or region may shift over time. The
construction techniques Schindler criticizes have varied little as light wood platform framing
is still used for the bulk of new residential buildings, and the capacity for this housing to
change over time has remained limited. While he does not speculate on how long these
1

“starched sheets of oil paint” will be useful, Schindler is clear that they will not last for
long and will ultimately be destroyed. It is likely that contemporary housing is headed
for the same fate. However, more than just commenting on a doomed built environment,
Schindler highlights the relationship between how a building is constructed and it’s ability
to accommodate change over time as well as the importance of change in how place is
deﬁned. These issues are central to this thesis and have been the topic of architectural
debate off and on without consensus for decades.

In contemporary cities, those parts of the built environment that cannot accommodate change
without requiring major modiﬁcations are demolished to make way for new construction or
abandoned if the land is not valuable enough. Even when a new building is constructed,
little or no thought is given to how the needs of individuals, neighborhoods and societies
could shift over time, while architects focus too much on the client’s current requirements
and initial construction costs. This overemphasis on ﬁrst use and ﬁrst cost contributes to a
cycle of use and disuse, construction and demolition. In terms of sustainability, economic
resources and deﬁning place, the cost of this cycle is too high, and an approach to design
that values and structures the ability of the built environment to accommodate change over
time is still needed today.

sustainability
From energy efﬁciency to recycled materials to occupant comfort and health, sustainability
encompasses a number of ideas relating to the interaction of the built environment with
its inhabitants and the natural environment. The beneﬁts of sustainable design and
2

technologies have become increasingly recognized in contemporary architecture and
architectural education. However, these beneﬁts are negated when sustainable design and
technologies are misused, such as when photovoltaic panels are used to run lights in the
middle of the day when effective daylighting could have eliminated the need for the lights
altogether. In the same manner, if a “sustainable” building by any deﬁnition needed to be
replaced every 20 or even 40 years because it can no longer accommodate the dynamic
needs of its users, the environmental cost of this replacement in terms of deconstruction,
raw materials and reconstruction could undermine any energy or other resource savings
achieved during the occupation of the building.

While it would be difﬁcult to nearly impossible to gauge the average useful life of a
contemporary building, it is clear large portions of urban centers built over the last ﬁfty
years have been demolished. A number of authors, like James Wines in his book, Green
Architecture, are concerned about “the tendency of societies to discard buildings with
unreasonable frequency.”3 In the introduction to Design Life of Buildings, Ian Gow highlights
the problem of building obsolescence in the United Kingdom:

Although we cannot design all buildings to last forever, too much of recent
building has failed… Problems of structural stability, of the impossibility
of proper repair, and of total inﬂexibility form much of the burden on our
Fig 1. A rowhouse being demolished in Lille,

desks. It is a tragedy when buildings constructed sometimes less than 20

France.

years ago have had to be demolished, or have required millions of pounds
of remedial expenditure. It is a fearful waste of resources and a massive
3

indictment of all concerned.4

These concerns are not limited to abandoned urban areas one normally associates with
disuse, such as early twentieth century warehouses and manufacturing buildings in urban
centers across the United States, but include contemporary housing projects as well.
Perhaps the most-used symbol of architectural failure, the high-rise Pruitt-Igoe housing in
St. Louis was completely demolished less than 20 years after it was built in 1956. While
there is much criticism and a number of opinions about why the project was overwhelmed
by disrepair, vandalism, and crime with in years of its completion, the waste of razing an
existing neighborhood, building Pruitt-Igoe, razing those towers, and rebuilding again is
not in question.

Consequently, sustainable architecture should be designed to be habitable on the scale of
centuries, not decades. The key word is habitable; a sustainable building does not have to
remain untouched or house the same use for hundreds of years, but a habitable building
must be able to adapt to the changing needs and wishes of individuals, corporations and
societies. As Anne Vernez Moudon points out in her book, Built for Change, these shifting
needs cannot always be predicted:

During the development of any city, changing circumstances demand
a physical environment responsive to conditions that have not been,
and usually cannot be, expected. For example, the broad acceptance
of individual automobile ownership, the need for smaller dwellings, the
4i

increases and decrease in density of people, the coming and going of
commercial and manufacturing facilities within the city are all events for
which it would have been difﬁcult to plan in the 1850s and even later.
Changes in the life-styles, tastes, and expectations of the resident
population over the life of a city can hardly be foreseen.5

Just twenty years ago, the wide-scale adoption of computers and other consumer electronics
could not have been predicted. Contemporary living spaces often focus on large screen
televisions, the “home theater,” and electrical outlets are in high demand throughout the
house. These innovations have transformed the organization and shape of houses as well
as the lifestyles of inhabitants who can now work from home. A sustainable building should
encourage continuous inhabitation and, consequently, accommodate change.

One could argue that the issues of building reuse and accommodating change are being
addressed through adaptive reuse. During the last decade, the city of San Francisco offers
an example of this type of development in the South of Market neighborhood. As the need
for housing in the city increased, abandoned warehouses and other industrial buildings were
converted into housing, however those buildings that could not physically or economically
be converted were razed to make way for newly constructed live-work lofts. It is unlikely the
reused warehouses were designed with other uses, particularly housing, in mind. However,
this should not negate the value of adaptive reuse. Even the new standard for sustainable
development in the United States, the Leadership in Energy and Environmental Design
(LEED) Green Building Rating System, realizes the importance of “building reuse” as it
5

can “extend the life cycle of existing building stock, conserve resources, retain cultural
resources, reduce waste and reduce environmental impacts of new buildings as they relate
to materials manufacturing and transport.”6 Unfortunately, the LEED rating system places
no value on constructing a new building with reuse in mind or the ability to make smaller
alterations to accommodate change without an overwhelming programmatic shift.

Adaptive reuse requires a supply of buildings that are in disuse and have been so long
enough that the value of the building has dropped making its redevelopment worthwhile.
Consequently, if adaptive reuse were the only method of re-inhabiting parts of the built
environment, a number of buildings in a city would necessarily be empty at any given time,
exacerbating the cycle of use and disuse prevalent in urban centers today. Furthermore,
adaptive reuse projects are often large multi-story buildings renovated by one developer
within higher density urban areas. This is in stark contrast to the bulk of housing being built
today at lower densities on the edges of urban areas, which is the focus of this thesis.

economic resources
Often caused by an inability to accommodate change, disuse and demolition of the built
environment is not only a waste of environmental resources but economic resources, as
well. Paralleling the sustainability argument, the continued inhabitation of existing buildings
and houses conserves economic resources by eliminating the cost of demolition and
reconstruction. However, the economic arguments for a built environment and housing
that accommodates change are not so straightforward. Emphasizing the impact of change
on economic resources, Moudon summarizes some of these economic concerns:
6

When the average cost of a house today represents approximately ﬁve
years of an average family’s earnings, and when this cost essentially
excludes public investments in the infrastructure, roads and services
already in place, it is time to carefully reassess our needs, to examine how
well our building stock meets those needs, and to determine how to reuse
our buildings.7

Looking at an urban area from a larger perspective, living and building within areas that
already have an infrastructure in place would conserve economic resources versus
building on undeveloped open land at the edge of a city. While developers pass on direct
infrastructure costs like roads and power lines through the increased price of a new house,
the need for police and ﬁre protection as well as other public institutions like schools will be
passed on to new and current residents indirectly though taxes. What Moudon neglects to
point out is the cost of a house is not just the building but the land it sits on as well. While
the value of the physical structure could depreciate, the value of the land could increase or
vice versa. This disconnect allows for a building to become negligible in value with respect
to the land and make tearing down that building economically justiﬁed. Still, houses are the
single largest asset of most individuals and families in the United States. To ensure that
houses will not go down in value, they should be designed to accommodate changes within
a given household, neighborhood and city.
Fig 2. Contemporary suburban housing in
Pittsburg, California.

Renters are also affected by the cycle of demolition and construction, or “renewal” as it
is often described, taking place in many urban neighborhoods. Often, new housing is not
7

designed or marketed to those already living in the neighborhood and displaces current
residents. Instead of investing in the existing housing stock, developers promote new
buildings as the key to revitalization. The Belltown neighborhood in Seattle, once housed
a large portion of the city’s immigrant population and industrial workers in mostly 6-story
apartment buildings. In the last decade, a number of these apartment buildings have been
demolished, lots consolidated and new 30-story condominiums built. Those individuals and
families that once rented in this neighborhood can no longer afford to live there and must
move farther from downtown where land is less expensive or the housing stock is older,
putting increasing pressure on transportation infrastructure.

Even when a new building is erected, the only economic issue considered is the ﬁrst cost,
or initial construction cost in terms of cost per square foot, without considering other costs
over the life of the building. This can lead to lower quality construction that will not be as
durable, requiring more maintenance and repairs and ensuring demolition sooner rather
than later. While arguing for more generous room dimensions in ﬂexible housing, Sam
Davis and Cathy Simon point out in The Form of Housing that focusing solely on the bottom
line of initial construction cost can also be detrimental to accommodating change later:

Space is a relatively inexpensive commodity when compared to other
aspects of the dwelling. Once the foundations are built, the electrical wiring
and plumbing supplied and routed, the kitchen and bath ﬁxtures brought
and hooked up, the remainder of the dwelling adds little to the cost of the
house. Therefore, smaller units are often more expensive per square foot
8

than larger dwellings since the high cost of standard equipment must be
distributed over less area. Unfortunately, methods of ﬁnancing have not
followed this logic, but rather a simple cost/square foot formula. The result
is that all housing space is expensive, and therefore minimal provision of
space is the norm. The ‘life cycle’ costs of the building and its suitability for
many generations of diverse users are ignored.8

Beyond highlighting the need to account for all the costs of a building beyond initial
construction costs, Davis and Simon suggest that some parts of a house or housing are
more expensive than others to construct. Furthermore, architects have more ﬂexibility
from an economic standpoint to increase the size of spaces as long as the modiﬁcations
refrain from adding more services. This same logic can be applied to which elements of an
existing building could be altered more economically than others. For example, moving a
bathroom or kitchen during the renovation of a house could be more expensive than adding
a bedroom.

deﬁning place
One could argue that sustainability and economic concerns surrounding the cycles of use
and disuse, construction and demolition, do not apply to the majority of housing in the
United States. On the surface, it appears that people move from house to house, leaving
no building in disuse for a signiﬁcant amount of time, and houses are rarely demolished and
replaced. Increased mobility, both in terms of transportation infrastructure and employment
opportunities, as well as the slower pace of change on a societal level allow the cycles to be
9

disregarded as no one stays in a neighborhood long enough to realize change is occurring.
The small scale of lower density housing also allows for major alterations or disuse to go
unnoticed, which is not the case in city centers where lot sizes and larger buildings make
these changes all the more apparent. While preserving natural and economic resources is
important, even if unnoticed, the issues surrounding, and the current lack of potential for,
accommodating change are most clearly observed in the increased commodiﬁcation of
housing and placeless quality of urban areas.

Lower density housing, single-family detached houses and row houses, is not demolished
and rebuilt unless the land becomes much more valuable than the house itself. The scale
and location of these houses does not accommodate other uses easily, and zoning further
limits the opportunity for a variety of uses in lower density neighborhoods. More often,
inhabitants alter their houses in response to new technologies, shifts in the size of a
household, changes in life-style or a need for identiﬁcation. These alterations can be as
simple as replacing windows, moving furniture, or painting the exterior. However, when it is
clear an existing house cannot meet a household’s needs without more costly alterations,
there are two options: signiﬁcantly transform the house to accommodate change or move
to a new house that ﬁts the inhabitants’ current needs. Contemporary housing has not been
and is not designed or constructed with change in mind, and so the American population
must move, often out of a neighborhood of identically sized, designed and constructed
houses to a new neighborhood of identically sized, designed and constructed houses.

In this respect, housing has become increasingly commodiﬁed. Existing houses are
10

marketed in terms of size, either in terms of square footage or number of bedrooms, and
amenities, including the number of bathrooms, appliances, and ﬂooring. Large housing
developers say market research drives what they build, and consequently new houses
are designed to appeal to the widest audience within a certain economic status. Financial
institutions perpetuate commodiﬁcation by approving mortgages and construction loans
based on how they think the house or houses will appreciate in value, and those houses
considered too out of the mainstream are more difﬁcult to ﬁnance. Fearing a loss in value,
homeowners will buy a house that they think will have a higher resale value over one
that might ﬁt their needs more because houses have become a short-term rather than
long-term investment. One could argue, as Sam Davis does, the “marketplace” of this
commodiﬁcation, in which owners, renters, developers, and ﬁnancial intuitions exist, take
into the consideration inhabitants’ needs to a certain extent:

The desires, aspirations, and values of potential users are only generally
represented through the marketplace. The architect and builder assume a
certain renter or buyer proﬁle. This strategy does not take into account the
real diversity among people, yet it is not completely unresponsive or the
developer would not be successful.9

However, the developer’s success has come at a societal cost. The commodiﬁcation of
housing has limited choice through its generalization, and is reinforced by other social and
governmental institutions. Regulating the monotony of contemporary housing, zoning and
design guidelines feed on this fear of losing money in a house by minimizing economic,
11

and consequently social, diversity within a given neighborhood and keeping neighbors from
altering their houses so radically that it might lower surrounding property values. While on
the surface these measures seem reasonable, the burden of approving any alterations to a
house is too much, and the guidelines are so speciﬁc that even paint colors must be chosen
from an approved list. In his book, How Buildings Learn, Stewart Brand summarizes the
effect of viewing the built environment solely as real estate:

People get into a “trade up” mentality about their houses and treat them as
investments. Any improvements made are for the imaginary next buyers,
not themselves. The homeowners’ associations or zoning bodies savagely
resist any degradation of value brought on by such aberrations as, say, a
smaller, cheaper house on the block. When all the houses are investments,
nobody will waste money being nicer than the rest of neighborhood (since
neighborhood determines value), and nobody will be permitted to be less
nice, so they’re stuck in lockstep, commodities on the shelf.10

Not only are developers attempting to create housing with mass-appeal, but individual
homeowners buy into this logic as well through the alterations they make and the alterations
they won’t allow their neighbors to make. Due to all of these factors, houses look increasingly
similar not just in a given neighborhood but across state lines as well. However, in one
respect, Brand’s logic seems ﬂawed as people, both individuals and developers, regularly
go into economically depressed neighborhoods and renovate houses making them “nicer”
than the surrounding houses. This is the essence of the gentriﬁcation that has gripped
12

a number of traditionally lower-income, working-class neighborhoods in American cities.
It is possible to upgrade a neighborhood, in terms of economic class, but at the cost of
displacing people who potentially had a long relationship with that environment and others
who lived there.

As most contemporary housing cannot accommodate change, people are forced to move
when their needs alter signiﬁcantly. This movement feeds into the continued commodiﬁcation
of housing, which in turn creates housing devoid of personality and further decreases the
ability for individuals and families to make any alterations. Consequently, as Christian
Norberg-Schulz puts it, the loss of place is now “a well-established fact” as places “have
lost and continue to lose their identities, both in terms of demarcation and of character.”11
Essentially, contemporary housing has lost any sense of boundary both in terms of what
is normally criticized as “sprawl” and that housing has no connection to the environment,
natural or built, of which it is a part.

In order to discuss how the built environment has become increasingly placeless, place or
the quality of place must be deﬁned. First and foremost, as Kingston Heath states elegantly,
“buildings, alone, do not deﬁne place; people, in their interactions with the natural and built
environment, deﬁne place.”12 Taken a step further, this thesis argues people are a part of
what deﬁnes a place. The agency of memory, history, individual expression and structured
Fig 3. Contemporary suburban housing

change all deﬁne place and require people to be active participants with and within the built

under construction in Pleasanton, California.

environment.
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The built environment is the setting for people’s everyday lives and consequently is a
part of our personal history, through memories and photographs, as well as the history
of neighborhoods and societies, through collective memory or more formal means of
documentation. Norberg-Schulz adds, “…being in a place entails the comprehension of the
existing environment as an interaction of quality. This comprehension is – in a poetic sense
– naturally linked to the use of the place.”13 Interaction with the built environment leads to
an understanding of the qualities that deﬁne a place, which is particularly true where place
is tied to memory and history. Memory is more likely to be formed by engagement than
passive viewing. However, this interaction is not without emotion, and, as Kevin Lynch
states, “every citizen has had long associations with some part of his city, and his image
is soaked in memories and meanings.”14 Furthermore, deﬁning place in association with
memory and history suggests a sense of permanence in being able to create memories
over time, as Lynch suggests, or in the reciprocal relationship between memory and the
place being remembered – the place exists as a monument to memory and history to
be revisited, and, in turn, reinforces the memory. If the built environment is in a constant
state of demolition and reconstruction, how can memories and histories be established
if nothing is constant? Perhaps worse, if the built environment, the setting for living, is
the same everywhere with little variation and minimal interaction, memories and histories
could cease to be unique. Parts of the built environment will go unremembered, losing their
sense of place.

In order for individuals and societies to interact with the built environment in order to
claim part of it or express themselves and their identities, the built environment cannot be
14

unyielding with buildings and spaces frozen in time. Heath argues that through “extended
use, the creative germ of design gains layers of social import which further illuminates the
object, its setting, and its epoch.”15 In essence, the patina an older object obtains is what
helps deﬁne place by reinforcing what has passed in the individual and collective memories
of those who use that place. Realizing the complexity of diverse populations with varied
needs, Norberg-Schulz neither calls for a “preordained system” nor believes that the built
environment should be turned over to “happenstance and chaos” but that the a place that
accommodates this diversity “must realize itself as multiplicity and change.”16

In this sense, place is deﬁned by both what is continuous as well as those parts of the built
environment that accommodate change. Lynch emphasizes the need for “maintaining a
visible structure and a sense of continuity even while massive changes are occurring.”17
Furthermore, Norberg-Schultz exhorts designers that “care of the unity of place is the job
of architects, not only with ﬁxed and implacable design work, but also with the liberatory
adaptations.”18 In the end, the architect is charged with balancing the need for permanence
as well as the need for adaptations; only with both can a place be deﬁned.

With respect to the many parameters that deﬁne place, contemporary housing, with its
continued commodiﬁcation, monotony, and inability to accommodate change, offers very
little. However, one could still argue that people are more adaptable than this thesis has
given them credit for thus far and will adapt to these increasingly placeless environments.
However, Norberg-Schultz warns about the dangers of adapting to these environments:
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…this loss of place is evolving lockstep with the progressive alienation
of man, which is another distinctive characteristic of out times. Indeed,
we identify with the indication of our place of origin, as when we say: “I’m
Roman,” or “I’m Viennese,” and this should be true of the citizenry of any
place, above and beyond the shortsighted nationalisms and localisms.
Man’s identity, in other words, is a function of his participation in the identity
of place. The term “alienation” entails the loss of a sense of belonging,
and indeed it is not easy to belong to a place that is being thwarted and
rendered fruitless.19

Without being able to identify with one’s house, neighborhood or city because it increasingly
resembles every other house, neighborhood or city, one cannot belong to a place because
the place itself cannot be described as being apart or different from any other place.
Furthermore, the built environment structures opportunities for use, and consequently,
interactions between people. If these interactions are “thwarted” by the built environment
itself, how can a space be deﬁned as a place without the engagement and use of that
space?

As place is deﬁned by people, the frequent shufﬂing of people renders the built environment
even more placeless as memory, both individual and collective, and relationships between
people cannot be built up over time. While Lynch accepts these population shifts, he argues
an even greater emphasis on legibility, with respect to place, is needed:

16

The citizen shifts his place of residence more frequently today than
ever before, from area to area, from city to city. Good imageability in his
environment would allow him to feel quickly at home in new surroundings.
Gradual organization through long experience can less and less be relied
upon. The city environment is itself changing rapidly, as techniques
and functions shift. These changes are often disturbing to the citizen
emotionally, and tend to disorganize his perceptual image.20

The ability to orient oneself is necessary to one’s emotional security as no one wants to be
continuously bafﬂed and lost in the built environment. Unfortunately, contemporary housing
has become less legible on all levels from the maze-like organization of curved streets
and cul-de-sacs to increasing sameness of what is constructed and how it is constructed.
Commercial franchises have taken advantage of this increasing insecurity by offering a
level of sameness no matter where the store or restaurant is located physically. In this case,
the placelessness is comforting, as a customer knows what to expect no matter where they
are living. At the same time, it is these franchises that become surrogate makers of place
as people navigate and inhabit urban areas. All of this makes urban centers even more
placeless.

As natural resources are increasingly precious, economic resources are increasingly
limited, and as people are increasingly alienated, architects and developers must abandon
ﬁrst-use, ﬁrst-cost thinking and a reliance on cycles of use and disuse, demolition and
construction, to accommodate change in the built environment and housing, in particular.
17

Current patterns of development only degrade the quality of spaces in which we live
until we can no longer deﬁne them as places. This is not to say that people can’t live in
contemporary housing. They do, but “even though people still feel at their ease in an easy
chair in front of a television set,” Norberg-Schultz points out the difference as “life still
takes place, but the place is no longer a world, but only a refuge, without any matrices of
signiﬁcance.”21 Without the ability for housing to accommodate change, the danger lies in
large portions of the built environment becoming useless, abandoned, and neglected to the
point they are worthless to all and without signiﬁcance. The question is not should housing
accommodate change, but how should housing accommodate change on all levels from
shifts in individual lifestyles to demographics across a city.

18

chapter two
ﬂexibility and adaptability

It is apparent that some new, more ﬂexible building system is necessary;
when we see the rot of the urban core, the abandonment of whole city
areas, the immediate obsolescence of a new structure, and the constant
demolition and rebuilding going on, we know that the design and
construction professions are not keeping up with the rapidly changing
needs and conditions of the world. It should be apparent that what we need
far more than a new system is an entirely new philosophy of environmental
design.22
– Robert E. Lucas, 1974

While the value of accommodating change in the built environment, and housing in particular,
is clear, this discussion must now focus on how housing can accommodate change. This
is not a new topic in architectural discourse. As a reaction to the strict functionalism of
modern architecture, a number of “failures” like Pruitt-Igoe in St. Louis and an increasing
awareness of the environmental impact of buildings, many architects in the 1970s took on
the issue of accommodating change. Many of these architects, including Andrew Rabeneck
and his colleagues, analyzed existing housing considered ﬂexible or adaptable, much built
speculatively in the late 19th century, looking for design attributes or spatial characteristics
that could explain how they could be continuously inhabited for over a century.23 Ultimately,
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the approaches both turn of the century and in the 1970s ranged widely. “Flexible” designs
allow users to readily move or transform spaces at will through the use of moving partitions
or more permanent alterations. On the other extreme, “adaptable” spaces do not undergo
any signiﬁcant physical change over time but are designed to accommodate a number of
uses through their initial design, dimension and organization. No matter which approach is
taken, all spaces that accommodate change must deal with the issue of how to anticipate
these unforeseen changes.

While consensus is seldom reached in any architectural debate, the topic of accommodating
change particularly polarized proponents of ﬂexibility and those of adaptability in the 1970s
with each author offering detailed condemnation of other points of view. Increasingly,
both approaches were criticized in the following decades as well, leaving no clear way
to accommodate change successfully in new construction. However, as the last chapter
detailed, the need to accommodate change today is still as pressing as ever, perhaps even
more so as the current built environment reﬂects decades of construction with little or no
thought about its ability to be transformed over time. Consequently, this thesis proposes
that a method of incremental change has the potential to meet both current and future
needs of inhabitants, neighborhoods and cities.

anticipating change
Accommodating change in housing requires addressing a number of issues, all related
with anticipating the current and future needs of inhabitants and societies. As the scale of
housing development increased signiﬁcantly after World War II both with respect to single
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family detached homes, like those of Levittown, as well as larger single-building multifamily
projects, the inhabitants were increasingly disconnected from the design and construction
of their housing. As Clare Cooper-Marcus points out, in grappling with the ﬁrst use and “the
problem of the unknown user,” let alone future uses and users, architects in the 1970s often
dealt with these issues “not necessarily by incorporating behavioral research, but more
often by wrestling with notions of ‘ﬂexibility,’ ‘adaptability,’ and ‘responsive environments.’”24
Cooper-Marcus contends that research into users needs and the social analysis of buildings
is the key to designing housing that will meet all users needs, and in theory, accommodate
change. While this information is useful, it alone does not guarantee ideal housing for a
diverse group of users that may change signiﬁcantly over the life of a building. Herman
Hertzberger highlights the dangers of this approach to design in his book, Lessons for
Students of Architecture:

Housing is still designed according to what local government bodies,
investors, sociologists and architects think people want. And what they
think cannot be other than stereotyped: such solutions may well be
roughly adequate, but they can never be wholly satisfactory.25

This is why there has not been a housing revolution. The houses and multifamily buildings
constructed over the last ﬁfty years have been adequate. However, without allowing
individuals to be an active part of the built environment and an agent of change, housing
will “never be wholly satisfactory.” Consequently, most of the theories proposed about
accommodating change all include the actions of individuals, and the point of debate
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centers on where the architect stops and allows inhabitants to make design decisions
through the addition of a wall or the arrangement of furniture.

Despite its continued use in contemporary architectural practice, the moving-partition level
of ﬂexibility has been largely discredited because all the changes must be premeditated.
Consequently, architects must make decisions regarding what future needs can be
accommodated. Rabeneck, Sheppard and Town summarize the concerns over highly
ﬂexible housing:

A distinguishing feature of the projects designed to be ﬂexible is that their
designers consciously anticipate change and plan for it. To do so within
normal costs and other constraints further implies anticipation of limits
to the order of change possible… The more the response to anticipated
changes is prestructured and pre-engineered (intricate planning grids,
kits of detachable units, crafty partition details), the more unconventional
aspects of the dwelling are apparent to the occupant. The ﬂexibility makes
itself felt, often to the point of intruding on the occupants’ desires (e.g.
partition cover strips interrupting wallpaper).26

Limiting rather than expanded the range of choices an inhabitant can exercise, the “gadgetry”
of highly ﬂexible systems can only accommodate a certain degree of ﬂexibility. First-cost,
not life-cycle cost, is the focus of most housing developers. Even when accommodating
change is considered, ﬂexible housing must often be done within the same budget as
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conventional construction. Consequently, the economic resources do not exist to make a
completely ﬂexible space. This economic argument also hinders the ability to build housing
with an increased capacity for change in terms of increasing the structural capacity of a
two-story house to accommodate a third story. If the inhabitants never take advantage of
the increased structural capacity, then how can the cost of redundancy be justiﬁed? Due to
these issues, most of the theories analyzed in this thesis avoid making use of highly ﬂexible
systems but still must address the economics of construction.

strategies for accommodating change
As mentioned, strategies for accommodating change generally break down into two
groups: adaptability and ﬂexibility. While different architects and architectural critics may
use these words interchangeably, for the purposes of this thesis the difference between
the two terms lies in how much individuals should alter the spaces they inhabit. Adaptable
housing requires minimal interventions beyond placing furniture to accommodate change,
while ﬂexible housing allows for a range of interventions that substantially alter a space or
building.

The levels of intervention in both adaptable and ﬂexible housing can, in turn, be broken
down in different ways. One is to look at housing as a hierarchy, often tied to how the
building is constructed. Brand suggests a model based on “shearing layers of change”
where each layer is altered at a different pace, starting with the “eternal,” never changing
site and ending with the placement of furniture:
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An adaptive building has to allow slippage between the differentlypaced systems of Site, Structure, Skin, Services, Space plan, and Stuff.
Otherwise the slow systems block the ﬂow of the quick ones, and the quick
ones tear up the slow ones with their constant change. Embedding the
systems together may look efﬁcient at ﬁrst, but over time it is the opposite,
and destructive as well.27

In many ways, this hierarchy makes sense. While not unheard of, it is usually economically
unfeasible to move a building to a new site or signiﬁcantly alter the structure. As Brand
highlights, “the foundation and load-bearing elements are perilous and expensive to
change, so people don’t” while “exterior surfaces now change every 20 years or so, to keep
up with fashion or technology, or for wholesale repair.”28 However, the conceit in this way
of thinking is, ﬁrst, that buildings, more speciﬁcally housing, can be constructed without an
overlap of these layers and, second, that there is no hierarchy within the layers themselves.
For example, in his discussion of services, Brand focuses speciﬁcally on the “two most
renovated rooms in all houses,” the kitchen and bathroom, and suggests that changing
ﬁxtures and surfaces is on the same level moving the entire kitchen, “which has migrated
from a back corner to the middle of home life.”29 While bathrooms and kitchens are altered,
these changes are often cosmetic and the spaces are seldom moved. Rerouting plumbing,
even a short distance, can be prohibitively expensive. While the kitchen has “migrated”
Fig 4. Brand’s “shearing layers of change.”

in designs and new construction, it seldom moves once built. As noted earlier, light wood
platform framing is the construction and structural system overwhelmingly used to build
most housing in the United States. While arguably malleable, light wood platform framing
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integrates many of Brand’s layers into one, which he argues is not able to accommodate
change over a long period of time and ultimately destructive. Yet, a number of houses
using light wood platform framing, including those in developments from Levittown to San
Francisco’s Sunset District, have been transformed. Light wood framing itself is not an
impediment to change, but how it is deployed could be. This thesis contends a hierarchy
is important but it should be based on how a building can be changed not on how it was
built.

Most ﬂexible housing relies on two other methods for visualizing and accommodating
change. One system that accounts for the different levels of permanence in housing
separates those parts or spaces that are difﬁcult to alter from those that can be more
easily transformed. This is similar to Louis Kahn’s separation of service and served spaces.
Bathrooms and kitchens could be ﬁxed while the living spaces could be reorganized or the
structural system could be clearly separated between permanent, load bearing walls and
ﬂexible, partition-like walls. The second system is to provide a minimal but complete house
where additions and extensions accommodate change. In the introduction to The Form of
Housing, Davis elaborates on these two types of ﬂexibility:

The ﬁrst type is a multifamily housing form which allows economies of
scale on the one hand, and the potential for individual choice and change
on the other hand. These solutions indicate that certain aspects of the
dwelling – the building structure, its interface with city services – can be
best accomplished through larger scale development. They need not
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drastically change over long periods of time. Other aspects which relate to
the individual dwellings must be able to accommodate change in shorter
time spans, not only for the changing needs of individual families, but also
for the potential change in occupancy. These elements include the nature
of the interior space, amount of space, and the details of the dwelling which
represent the cultural identity of the family… The second generic type of
housing solution which encourages and even necessitates involvement is
that which offers minimal spaces at the outset, but the potential for growth
and alteration. In this way, people can invest in the rudiments of their
environment and add equity and amenity as needed.30

While Davis suggests the hierarchy of permanence is associated with multifamily housing,
the same principles could be applied single-family detached homes. However, it would be
more difﬁcult to use the addition method to alter multifamily housing as it assumes a certain
amount of open space will be available for future growth. In both cases, and in fact with
all ﬂexibility schemes, some consideration must be given to the proximity of neighboring
houses or units and how additions or alteration are made. With all these distinctions in
mind, the following six proposals for accommodating change, ranging from the 1960s to
the present, offer a variety of themes on adaptable and ﬂexible spaces.

multifuctioning room
In Complexity and Contradiction in Architecture, Robert Venturi attacks the Modern
movement, sharply criticizing the basic tenets of less is more and form follows function as
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well as the resulting speciﬁcity and singular nature of Modern architecture. Speciﬁcally, he
prefers elements that are “accommodating rather than excluding” and is for a “richness of
meaning rather than clarity of meaning,” which he summarizes as a “both-and” philosophy
to design versus the “either-or” ethos of Modernism.31 When discussing ﬂexibility, Venturi
proposes spaces that can be read in multiple ways:

The multifunctioning room is a possibly truer answer to the Modern
architect’s concern with ﬂexibility. The room with a generic rather than
a speciﬁc purpose, and with movable furniture rather than movable
partitions, promotes a perceptual ﬂexibility rather than a physical ﬂexibility,
and permits the toughness and permanence still necessary in our building.
Valid ambiguity promotes useful ﬂexibility.32

Venturi’s “perceptual ﬂexibility” is the foundation of the argument for what this thesis calls
adaptability. The multifunctioning room does not need to be altered in order to accommodate
new uses. While he does not detail how to design an adaptable space nor point to existing
examples of such spaces, it is clear that level and type of ambiguity embodied in the
multifunctioning room must be considered carefully; that it must be “valid.” Venturi’s
argument has been taken to the extreme in many contemporary buildings with large,
undifferentiated open “multi-purpose” rooms, which are so ambiguous that it is impossible
to read the potential uses for the space.
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occupant choice through ambiguity
After a study of traditional and modern housing considered ﬂexible or adaptable, either
unintentionally or by design, Rabeneck, Sheppard and Town developed a set of basic design
requirements for housing that would cope with both social and technological obsolescence.
Like Venturi, Rabeneck and his colleagues critiqued the “tight-ﬁt functionalism” of Modernism
and the subsequent use of “gadgetry” to provide opportunities for choice or personalization
within the cramped, minimal quarters of Modern housing.33 Critical of spaces designed and
dimensioned for one function, Rabeneck, Sheppard and Town attack the use of ﬂexibility in
Modern housing as an excuse for inadequate design:

The inventive ‘popular mechanics’ approach is all too often an alibi for
actually thinking about how people live or might want to live. The fact
that these systems can achieve anything within the shell is convenient,
because it eases the conscience of the designer, besides it satisﬁes the
canon of ‘ﬂexibility,’ an important attribute of Modern Architecture… Fifty
years of fascination with machines-for-living dies hard. The results are
usually some form of the fallacy – ‘freedom through control.’34

Instead of radical ﬂexibility, which they argued against as insufﬁcient, unnecessarily
constraining and economically unfeasible, Rabeneck, Sheppard and Town recommend
Fig 5. Designed based on occupant choice

housing design based on “occupant choice through ambiguity.” This adaptable method

through ambiguity, the same unit plan is

avoids stereotyping inhabitants, “weather it be that of a speculative builder or a social

adapted by two different families.

psychologist,” and minimizes design features that could limit choice:
28

The adaptable approach, in contrast to the ﬂexible, emphasizes planning
and layout rather than constructional technique and service distribution.
It is based on carefully considered variations in room size, relationship
between rooms, slightly generous usable ﬂoor area, generous openings
between spaces and little overt expression of room function.35

These concepts form the basis of the 14 design requirements for adaptable housing. These
requirement include that “rooms should avoid extremes of size and be neutral in terms of
form (i.e., simple volumes); expression of a particular room’s function through external
walls, fenestration, and built in furniture, should be avoided; plan form, circulation space,
and positioning of doors, should allow a variety of room uses and interconnections.”36
While Rabeneck, Sheppard and Town have designed potential unit plans based on these
requirements, they stress that no particular building system is required and adaptability
could be achieved in a number of way within these guidelines. One of the shortfalls of
these design requirements is that they focus exclusively on the interior and on the scale
of a single unit, neglecting the relationship of interior to exterior spaces as well as the
relationship of houses or units to one another.

supports
Arguably, “occupant choice through ambiguity,” like the Modern housing it critiques, leaves
Fig 6. Circulation and room size diagrams

little room for self-expression and engagement of the built environment beyond furniture

for a coventional housing unit and accomo-

placement. N.J. Habraken asserts that “dwelling is indissolubly connected with building”

dating occupant choice through ambiguity.

and, consequently, housing must provide opportunities for inhabitants to alter the spaces
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in which they live. Furthermore, he suggests that people have a need for “a personal
environment where one can do as one likes” that “concerns one of the strongest urges
of mankind: the desire for possession.” 37 In Supports, Habraken critiques traditional
“mass housing” as incapable of change and placeless. Instead, he suggests that modern
technology, speciﬁcally mass production and prefabrication, can be used to develop
housing that allows more personal choice as well as accommodates change over time
through the separation of structure and services from enclosure and spatial organization.
This new housing would be ﬂexible over a longer term than demountable partitions, but
prefabricated modules could be altered more readily than conventional construction. The
separation of structure allows for the possibility of radical changes within a collective form,
which Habraken believes is the only way to adequately anticipate future needs:

Of course it is necessary to make plans for the future, and the more exact
the better. But that by itself is not enough. Every plan is open to criticism,
and is as changeable as the planners themselves. In addition, every
attempt to make provision for the future in the sense described above,
will necessarily mean a restriction of what is possible: a diagrammatic
reduction of many-faceted reality is inevitable.38

No matter what strategy adaptable housing adopts, the solution is ﬁxed in time and must
Fig 7. In Seattle, Townland is a built ex-

make some assumptions, which might not prove to be valid. The structure and services,

ample of Habraken’s supports theory where

which Habraken refers to as supports, “are not in themselves dwellings or even buildings,

much of the individual unit is ﬂexible.

but are capable of lifting dwellings above the ground; constructions which contain
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individual dwellings as a bookcase contains books, which can be removed and replaced
separately.” 39 Consequently, housing based on supports has a ﬁner grain that allows for
self-expression and transformation both within the individual dwelling and its exterior.
Habraken’s supports concept was actualized in the United States with a handful of projects
through HUD’s Operation Breakthrough program, which looked toward mass production
and prefabrication for new housing alternatives. However, the economies of scale needed
to make prefabrication feasible were never achieved and the resulting housing was often
as anonymous as conventional housing.

resilience
In her analysis of neighborhoods and housing in San Francisco, Anne Vernez Moudon
focuses on the adaptability of the Victorian rowhouses that have accommodated a
signiﬁcant amount of change without undergoing signiﬁcant physical alterations. She also
stresses how lot dimensions contribute to the ability for a neighborhood to accommodate
change. In both cases, she argues for permanence and adaptability over ﬂexibility:

Resilience is used here metaphorically, as the ability of a ‘material to resume
an original shape after being bent, stretched, etc.’… the term indicates the
ability of space to assume a variety of functions as well as meanings, to
be owned and inhabited in a variety of ways without major disruption to
the principles of the structure of that space. Resilience balances continuity
and change in space. It can, of course, apply to any and all scales of urban
space.40
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The language Moudon uses to describe the advantages of adaptive housing is similar to
that of Venturi. In her analysis of San Francisco, she also drew similar conclusions to those
of Rabeneck, Sheppard and Town, lauding the “generous dimensions of space” embedded
in nineteenth-century housing. Within the San Francisco Victorian rowhouses, she praises
the generous dimension, regular shapes, and the variety of possible connections between
rooms as well as the organization and structure that permit every room access to daylight
and ventilation.

Moudon argues that highly ﬂexible housing, on the order of Habraken’s supports method,
can be prohibitively expensive, as it requires alterations or “remodeling” to make it habitable
for new users:

At times when radical reform seems plausible and promises the
development of a society supported by inexhaustible resources and
responsive technology, building ﬂexibility seems attractive. But a second
look at the demanding requirements involved in constantly recreating
environments and an understanding of the need for building upon the past
rather than starting over each time convince one that building resilience
is preferable. Physical space should be able to welcome ﬂuctuations in
social space over long periods of time. And the real achievement is to do
so without major disruption... Thus a resilient space is one that can be
reinterpreted and used in a variety of ways while keeping most its original
shape, dimensions, access, fenestration, ﬁnishes and services. A resilient
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space should provide inhabitants with a great deal of control over what
can be done with the space without undue modiﬁcation41

As place is deﬁned by people and their interactions with the built environment over time,
Moudon is concerned that ﬂexible housing requires too much change too quickly so
that individual and collective memory cannot be established. However, she does realize
the need for individuals to make alterations to their space, but from the standpoint of
conserving resources, Moudon does not want these alterations to be mandatory to make
a space habitable. Furthermore, she appreciates “the malleable construction system of
the wooden houses” as it has allowed the Victorian rowhouses to accommodate change
through ﬂexible alterations such as adding rooms to the rear or raising the entire house a
full story for a garage.42

However, unlike Rabeneck, Sheppard and Town, Moudon also recognizes the value of how
San Francisco was platted and the relationship of lot dimensions to how the city as a whole
and individual buildings have been able to accommodate change. Moudon highlights the
value of a ﬁner division of housing that can allow individuals control over the spaces they
inhabit, which she believes is achieved through how a neighborhood is divided into lots:

Small lots will support resilience because they allow many people to attend
directly to their own needs by designing, building, and maintaining their
own environment. By ensuring that property remains in many hands, small
lots bring important results: many people make many different decisions,
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thereby ensuring variety in the resulting environment. And many property
owners slow down the rate of change by making large-scale real estate
transactions difﬁcult… Finally, the ﬁne-grain fabric that small lots generate
is an essential (but no sufﬁcient) ingredient of an architecture that caters
to the pedestrian 43

In contrast to her earlier comments, Moudon embraces a level of ﬂexibility in allowing
inhabitants to alter their environment and the diversity that such ﬂexibility fosters. This
more holistic approach to accommodating change values the site and the building as well
as a balance between ﬂexibility and adaptability.

polyvalent form
While appreciating how both ﬂexible and adaptable spaces can accommodate change,
Herman Hertzberger attacks the neutrality of “occupant choice through ambiguity” and
proposes that truly adaptable spaces are those that can be interpreted and read in multiple
ways. While Rabeneck, Sheppard and Town as well as Moudon championed rooms that
avoid extremes of size and are simple volumes in terms of form, Hertzberger argues the
lack of any identity is detrimental to this type of adaptable space:

So long as the design of buildings was neutral, it was thought, they could
be put to different uses, and they could therefore, in theory at least, absorb
and accommodate the inﬂuences of changing times and situations. That
at least would be one point gained, but neutrality in fact consists of the
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absence of identity, in other words, the lack of distinctive features. The
problem of changeability, then, is not so much a matter of having to adapt
and modify distinctive features, but of having those distinctive features in
the ﬁrst place!44

Hertzberger rails on the idea that bare spaces, made as neutral as possible, allow the
inhabitants optimal freedom to realize their speciﬁc desires. The designer has left too many
decisions to users, who are not design educated, that would “result in a sort of paralysis,
because while so very many alternatives present themselves, it is still extremely difﬁcult
to make a choice that will prove to be the best one for you.”45 Much in the same way the

Fig 8. Hertzberger designed the Diagoon Dwellings in Delft to accomodate a number
of uses without the need for major interventions. Spaces dimensioned for both personal
and collective activites can be read in a number of ways.
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early proponents critiqued Modern architecture for relying on ﬂexible gadgetry, those who
propose ambiguous spaces are equally guilty of not thinking critically about how a space
could be used and abdicating design decisions to those not trained to make them.

Instead of neutrality and a lack of opportunities, an adaptable space should offer a variety
of propositions that can in turn suggest a number of uses depending on how the space
is interpreted by users. Hertzberger argues these spaces and forms must be speciﬁc, not
general:

We should go about designing in such a way that the result does not
refer too outspokenly to an unequivocal goal, but that is still permits
interpretation, so that it will take on its identity through usage. What we
make must constitute an offer, it must have the capacity to elicit, time
and again, speciﬁc reactions beﬁtting speciﬁc situations; so it must not be
merely neutral and ﬂexible – and hence non-speciﬁc – but it must possess
that wider efﬁcaciousness that we call polyvalence.46

Polyvalence, like most adaptive design, depends heavily on the dimension of spaces.
While most proponents of adaptive over ﬂexible space focus on the dimension of rooms,
Hertzberger focuses on the dimensions within the rooms between different elements as
Fig 9. By widening the base of a column in

these dimensions determine the “accommodating capacity” of these spaces, “which in turn

his Apollo Schools, Hertzberger creates a

strongly inﬂuences the range of possibilities as to the disposition of the furniture.”47 The

“polyvalent” form that takes on many uses.

dimension and organization of spaces within a room also can allow for both “centralized
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and decentralized usage, in which case we can adopt both the large-scale concept and
the small-scale concept, depending on how we wish to interpret the space.”48 While
Hertzberger offers a number of examples of polyvalence, he does not organize a way to
analyze, describe or compare these adaptable spaces.

Hertzberger also values ﬂexibility, but unlike Moudon who focuses on additions or alterations
to otherwise complete buildings, Hertzberger suggests that it is possible to leave certain
elements unﬁnished, especially if these spaces or components are in areas “that require
looking after” or, more speciﬁcally, belong to an individual or group who can assert control
over the space at all times. In this way, users have the opportunity to assert control over
part of their domain by ﬁnishing these spaces “in the way most suited to their particular
needs and preferences.”49 However, similar to the polyvalent forms he suggests for adaptive
spaces, these unﬁnished elements must not be neutral but offer ways to be read and then
transformed. Hertzberger notes, “Such additions are especially likely to have been made in
places that offered incentives in that direction, such as balconies which ‘clamoured’ to be
roofed.”50 Again, in leaving design decisions in the hands of users who are likely not design
educated, it is the architect’s responsibility to set up a legible framework, in which additions
and alterations can occur. Designing these frameworks or “incentives” can require more
thought than ambiguous adaptable spaces or leaving completely unﬁnished components.

Fig 10. Apartment balconies in Marsellies,

seeing dwelling as a fabric

France that provide incentives to be en-

Similar to Hertzberger in many respects, Renee Y. Chow advocates for housing that is both

closed.

adaptable and ﬂexible in order to accommodate change. An adaptable space is designed
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to be interpreted in many ways, while ﬂexibility is found in the ability to transform the
assembly, or construction system. The spaces in which people dwell are settings against
which every day activities take place and have the potential to be read in different ways:

Every setting has structure, a form, that is inhabited, interpreted, and read.
Our use of setting is always changing, and the form is continually being
reread and reinterpreted. Yet, at any moment in time, a setting needs
to be complete in its inhabitation. To accommodate this dialogue, our
settings need to support multiple associations and uses. To accommodate
the temporality of dwelling, a structure must easily give up a particular
reading and take on a new one. The form of our settings should not be
neutral, easily accommodating new functions but giving no suggestion or
association, nor should our settings be so functionally speciﬁed that they
cannot accommodate new meanings. Our settings need to suggest and
remind us of ways we have lived, or would like to live, and should allow us
to revisit our associations without having to completely change the form
of the house.51

Again, the neutrality of “occupant choice through ambiguity” and the tight-ﬁt of Modern
architecture are attacked. Chow also seems to discredit Hertzberger’s choice through
unﬁnished elements, as settings need to be complete at any given moment in time. This
need for a place of dwelling to be whole does not rule out the transformation of housing,
through the longer-term deﬁnition of ﬂexibility, but suggests that the setting must be
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complete after each transformation.

While Chow focuses speciﬁcally on suburban housing, although not solely on singlefamily detached houses, she develops a way of seeing, analyzing and comparing housing
typologies. Instead using a hierarchical method to document how buildings accommodate
choice and change over time, Chow uses a systematic series of lenses that can assess
how dimension, access, claim and assembly contribute to how housing accommodates
personal choice. In this way, Chow does not dictate a series of design attributes to create
adaptable or ﬂexible housing but emphasizes that the act of documenting housing must
be disciplined, address all inhabitable space, be it exterior or interior, and see dwelling as
a fabric:

Although the formal attributes of house are not deterministic, they are
material in enabling choice in every day living. The form of the fabric has the
potential to convey and receive impressions, inspiring a dialogue between
place and inhabitant that is rich with a range of interpretations over time.
Although there is no single design formula, method, or pattern to achieve
this dialogue, it begins with a disciplined way of seeing choice in form and
of structuring choice that is experiential rather than programmatic.52

If any argument is made for how to structure choice, Chow advocates for environments
embedded with the capacity for personal choice through the four aforementioned lenses:
“access – how people move through a house; claim – how people establish control over
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a space; dimension – the structure of the sizes of activity spaces; and assemblage – the
structural and service infrastructure of dwelling.” Capacity is deﬁned as “the ability of the
spatial form of the setting – through its conﬁgurations, dimensions, and positions – to
contain or suggest a variety of uses.”53 As Hertzberger looked beyond the dimension of
rooms, Chow focuses on the dimension of activities, both individual and collective, and
how housing should structure opportunities for both. Assemblage accounts for how housing
is constructed and how that inﬂuences the range of potential transformations, which has
been largely ignored by other discussions of accommodating change.
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chapter three
deﬁning incremental change

We became interested in the process that actually shape ordinary urban
environments… we were looking at processes that were commonly
used, were a part of a collective wisdom, and within which small-scale,
incremental change provided opportunities for individual expression and
facilitated the involvement of residents.54
– Anne Vernez Moudon, 1986

The six concepts analyzed in pervious chapter, the multifunctioning room, occupant choice
through ambiguity, supports, resilience, polyvalent form, and seeing dwelling as a fabric,
are representative of the larger discourse on how to accommodate change in housing.
However, no one theory alone adequately addresses the complexity of the built environment
and how people interact with it over time. It is likely impossible to “solve the problem” of
accommodating change with one model, but the discussion about how to accommodate
must continue because it is clear contemporary housing is grossly inadequate in terms
of addressing the need for personal choice and adapting to inevitable societal changes.
Architects need representational tools like those described by Chow, so the capacity for
personal choice and change over time can be analyzed and compared to successful
precedents before the housing is constructed. While there will continue to be accidental
ﬂexibility and adaptability within the built environment, we cannot rely on it. The ability
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to accommodate change must be anticipated, structured and intentionally integrated into
housing if the current environmental and economic degradation and placeless nature of the
built environment is to be reversed.

Consequently, this thesis explores the potential of incremental change to transform housing.
Incremental changes include the ability to renovate, alter and extend existing spaces for
new uses, services and technologies or the addition of entirely new spaces to an existing
building. Incremental change encourages both ﬂexibility and adaptability as neither alone
can adequately incorporate a wide range of needed variations. Adaptability, or polyvalence
as Hertzberger describes it, provides opportunities for both personal and collective
activities to accommodate personal choice but cannot provide for more dramatic shifts in
lifestyle, demographics or technology. Flexibility, and in particular longer-term additions
and alterations, must be explored to avoid obsolescence. However, the concerns raised by
Moudon and others about the wholesale change and loss of identity often associated with
ﬂexibility are valid. Incremental change gradually phases alterations into an existing urban
fabric without erasing the characteristics that deﬁne place.

Incremental change accommodates the varying needs of individuals and societies over
time, eliminating the wholesale demolition or abandonment of “useless” buildings. Designing
for incremental change challenges the commodiﬁcation of housing by accommodating the
varying needs of inhabitants over time instead of forcing them to move from one inﬂexible
dwelling to another. It also allows for the continued investment in the largest asset of most
individuals and families, their house. By providing opportunities for individuals to assert
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control over their portion of the built environment within a shared urban fabric, incremental
change combats the placeless quality of contemporary housing developments. As the
change is incremental, the continuity between dwellings will still be recognizable even after
a series of transformations.

Incremental change requires a systematic analysis of construction not in terms of how
things are built but in terms of how they can be transformed after they are built. The
relationship of program to spaces must be considered as some parts of housing are more
difﬁcult than others to change over time, including bathrooms, kitchens and other spaces
associated with plumbing and other services. This approach also requires not only looking
at the interior spaces but exterior spaces and the relationship of houses to one another.
The incremental changes must be structured and legible across an entire neighborhood.
The dimension of spaces as well as how they are accessed both relate directly to how
housing could be used, reused and altered over time. Consequently, dimension, access
and assembly, as deﬁned by Chow, are used to discuss how incremental change can be
structured.

assembly
Of the three lenses, assembly is often most neglected by other theories for accommodating
change, with the notable exception of Chow, and, consequently, is the main focus of this
thesis. It is unlikely that light wood platform framing is going to be replaced by another
building system with the next decade or perhaps even longer. Instead of complaining about
the status quo, one can work within the current conditions to improve the built environment.
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One of the largest disconnects between housing design and its subsequent inhabitation is
its construction. Chow highlights the importance of using assembly to structure the capacity
for change:

Considering the assembled potential of a setting makes possible the
emergence of an approach to the development of fabrics that is neither
typological nor prototypical. It proposes that a fabric for dwelling is an
assemblage of formal elements that constructs a ﬁeld with both permanence
and capacity for choice and change.55

As architects place too much emphasis on ﬁrst use and ﬁrst cost, decisions are made
about how housing will be framed based on efﬁciency and the initial program. Little thought
is given to how the placement of services or load bearing walls will impede or facilitate
future alterations. Architects must consider from the early stages of design how housing
will be constructed if they hope to structure incremental change in any meaningful way.

access
Access, as deﬁned by Chow, “is the space of moving – between, into and through other
spaces.”56 Architects typically address access in housing by minimizing corridors and
hallways, valuable square footage wasted on circulation, or seemingly eliminating circulation
altogether by evoking the modernist open plan. What this limited view of access neglects is
that space to travel between activities will always be needed and consequently should be
structured. Access can also be more than a singular experience, as Chow elaborates:
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Too often, access is seen solely as a route of travel between two activities,
a path to get from here to there… But access also can be seen as a journey,
a way of moving within a setting – along a path and within activities – with
opportunities for view, light, and an occasional conversation.57

Access is not limited to how people travel between rooms in a house but includes the
threshold of moving between interior and exterior, stairs, and spaces within rooms set
aside for movement. Thresholds can construct a hierarchy of access consisting of spaces
for anyone to pass through, usually only exterior and often most easily thought of as where
a mail carrier can travel in or around a house, spaces for invited guests and any member
of the household, and spaces to access individual areas. The role of the automobile must
also be considered with respect to how people access both lots and houses. As is the case
with assembly, access must be designed with both present and future uses in mind. The
position of stairs, the ability to access the depth of a site, and organization of spaces with
respect to one another all inﬂuence the ability of housing to accommodate incremental
change.

dimension
Dimension, like access, does not solely focus on the size of rooms but on the size of activity
spaces, both collective and individual. While the size of rooms is typically determined by
the collective activity occurring there, the potential of analyzing dimension and avoiding
the normative 10-foot by 12-foot descriptor allows spaces to be structured to hold multiple
readings, or opportunities, for use. As Hertzberger and Chow point out, the ability for a
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setting or form to be read in variety of ways is the essence of adapatablity. Demarcating
boundaries between activities, rooms, or interior and exterior spaces, dimension can be
organized to set up zones that run entire the depth or width of a house. In terms of incremental
change, the size of spaces and the larger organization of dimensions is critical.

case studies
Before describing speciﬁcally how the Sunset District and housing in general could be
structured to accommodate incremental change, three case studies help identify strategies
that both accommodate and impede incremental change with respect to assembly,
access, and dimension. In order to explore issues of construction and accommodating
incremental change in greater depth, the case studies used to discuss incremental change
are all rowhouses. Furthermore, as this thesis uses the restructuring of the Sunset District
rowhouse as the testing ground, analyzing other rowhouse typologies that have successfully
incorporated incremental change is essential. This is not to say the strategies discussed
in this thesis could not be applied to single-family detached houses or denser multifamily
housing. However, as land is increasingly scarce and expensive, new housing will have
to be designed to accommodate higher densities. While potentially accommodating
higher densities than single-family detached houses, rowhouses offer a level of privacy
and amenities that many Americans now associate either with how they want to live or
how they should live. Without the buffer of the side yards typically associated with singlefamily detached homes, the design of rowhouses, with respect to incremental change, also
requires a more careful consideration the initial assembly and subsequently alterations
with respect to neighboring houses.
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Paddington terrace house
As one of the ﬁrst suburbs of Sydney, Paddington started as housing for craftsmen,
stonemasons and carpenters, working on the nearby Victoria Barracks during the 1830s.
The craftsmen built their own houses out of local sandstone based on 18th century English
rowhouses that housed the working class there. These houses had ﬂat, unadorned façades,
placed along the sidewalk edge. As the climate of Sydney is radically different than that of
England, the rowhouse typology was quickly adapted by adding a verandah to the front
of each house, providing shade and an exterior space connected to the main living and
bedroom above. At the same time, the terrace houses were set back ten to twenty feet from
the sidewalk to provide a front garden. The bulk of these two to three story rowhouses,
called terrace houses after the distinctive verandah, were built speculatively between 1850
and 1890. Land speculators would by a large lot, typically from the ranchers who owned
the rolling hills around Victoria Barracks, and divide it into small, narrow lots. As some
speculators believed they could make more proﬁt by selling more lots, they divided their
parcels into dimensions as narrow as 12 feet. However, the typical terrace house ranges
from 15 to 25 feet in width. Instead of reselling the smaller lots and allowing individuals
to build their own house, developers would build a series of terrace houses to rent or
sell. Not only have the terrace houses been continuously inhabited for over 100 years,
Figs 11, 12. Paddington terrace houses

the demographics have changed drastically over that time. From the skilled craftsmen, to

from the front and rear of the lot.

new arrivals from England at the turn of the century to European immigrants after World
War I and II to artists and students to young, wealthy families, the terrace houses have
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Figs 13, 14, 15. Original plans of a Paddington terrace house, circa 1870, as built, dimensioned, and accessed (right to left.) In the
access overlays, the darkest shade denotes access to all, the middle shade denotes access for invited guests and the lighest shade
denotes access to individual spaces. Scale: 1/16” = 1’-0”
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accommodated a variety of lifestyles.

Built before indoor plumbing and electricity, the terrace houses are only two rooms deep
to allow for daylighting and ventilation. The houses were originally organized with a formal
parlor facing the street and space for dining or living opening onto the backyard. The upper
ﬂoor mirrored the lower ﬂoor with two bedrooms spanning the width of the lot with one
opening on the verandah and one with windows or even a rear balcony to the backyard. If
a terrace house was more than two rooms deep, the third room, typically a scullery, would
not be the full width of the lot, leaving a ﬁve foot gap for the middle room to have a window.
Occasionally, the scullery and water closet would be a separate structure sited three to ten
feet away from the house itself. Similar to the addition of a third room, the scullery would
not span the full width of the lot, and the water closet attached to the rear of the scullery
would be narrower, extending the house along one of the two bearing walls and thinning as
it progressed deeper in the lot.

The assembly of the terrace houses is straightforward. Load bearing walls, of brick or
stone, ran parallel to one another along lot lines. In many cases, these walls extended past
the roof and enclosure to emphasize the boundaries of each individual house. Floor and
roof joists run between these bearing walls, and as the spans were usually less than 20
feet, no interior load bearing walls or columns were needed. Therefore, the front and rear
Figs 16, 17. Paddington terrace houses

facades as well as all interior walls are non-loading bearing. This assembly allows for a

highlighting the bearing parti wall (above)

range of transformations within the interior as well as extensions and additions to both front

and the extended facades (below).

and rear of the terrace houses. Consequently, indoor plumbing was easily incorporated,
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Figs 18, 19, 20. Plans of a transformed Paddington terrace house, circa 2000, as renovated, dimensioned, and accessed (right to left).
While the dimensional structure is similar to the original terrace house (Figs 13, 14, 15), invited guests can access the entire depth of
the site in the contemporary terrace and the vertical circulation is perpendicular to the party walls. Scale: 1/16” = 1’-0”
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Figs 21, 22, 23. Plans of a transformed Paddington terrace house, circa 2000, showing which elements have been added (center) and
which have been substracted from the orginal house (right). Scale: 1/16” = 1’-0”
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Figs 24, 25, 26. Plans of a transformed Paddington terrace house, ca. 2000, highlighting shared elements between terraces (center) and
zones of alterations (right). Shared elements include the party walls as well as the walls dividing the original parlor from the living/dining
space as well as the rear wall of the original living/dining space. Most alteration are to the rear of the terrace house. Scale: 1/16” = 1’-0”
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Figs 27, 28, 29. Plans of several blocks in Paddington, circa 2000, highlighting shared elements between terraces (center) and zones of
alterations (right). This is one of the few areas in Paddington with alleys wide enough for cars, and consequently, a handful of terraces
have garages of the “lanes.” Scale: 1” = 100’
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allowing for the addition of bathrooms and a more connected kitchen. One of the more
typical alterations is the removal of the wall between the former parlor and dinning/living
space. The assembly also lent itself to the often-steep streets of Paddington as individual
houses did not have share the same foundation and could “slip” vertically between the
load-bearing walls that clearly divided them.

Due to the narrow lots, access through the terrace house into the depth of the lot occurs
along the same load-bearing wall that the terrace house “grows” along. The access through
subsequent additions often passes through the middle of these spaces, as access is often
displaced into the center of the house by the stairs. However, there is no one position for
vertical access, which often depended on the width of the lot. Typically the stair was located
along the same bearing wall as the primary access either as a single run or switchback,
although occasionally the vertical access was placed between the two ground ﬂoor rooms
perpendicular to the load-bearing walls. As access passes along the side of most rooms,
even the space originally used as the parlor could be easily transformed into a bedroom.
While an alley system exists that occasionally allowed for the addition of garages to the
rear of lots, the alleys are usually limited to a few feet in width and originally served for
cleaning water closets. Consequently, automobiles cannot access the lot and relegated
to the streets. Fortunately, many streets are generous enough in width to allow for cars to
park perpendicular to the direction of trafﬁc.
Fig 30. A transformed terrace house with
the original verandah and porch completely

The dimensional structure follows the pattern established by the access. The width of

absorbed.

the terrace house divided into a three-foot zone for access with the remaining width for
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activities. The ﬁreplaces, located on the bearing wall opposite the access, create capacity
for personal choice with their depth. The four to six foot depth of the verandahs offers the
opportunity to use these spaces as exterior, enclose the upper balcony as a separate space
off the main bedroom, or extend either front space to edge of the balcony. Hertzberger
would argue continuing the bearing wall past the enclosure and edge of the verandah,
enclosing it on three sides, offers an “incentive” to transform the space. However, the
local city council in recent years has declared Paddington part of a historic district. If an
individual wishes to renovate or make any alterations to his or her terrace house, they
must restore the front façade to its original 1880s appearance, removing any extensions or
additions. The boundary between the historic district is clearly visible between the forced
restoration to almost unrecognizably transformed façades down the street.

Charleston single house
While Charleston has experienced a number of ﬁres, the typology of the single house has
survived for over two hundred years and continues to serve the changing needs of the
city’s population. As was the case in Paddington, the platting of narrow, deep lots required
the construction of rowhouses. As documented thoroughly by Chow, the single house is
not a rowhouse in the traditional sense, as the individual houses do not share two party
walls. However, the one-room wide, two to three story structures are positioned so that
one wall runs along the lot line. Due to its position, this wall is left blank or mostly blank as
Fig 31. A Charleston single house with the

matter of privacy and courtesy to the neighboring house. The narrow façade of the single

side yard converted into a driveway.

house is placed along the sidewalk edge with the longer edge opening to a wide side yard.
The hot and humid climate of Charleston required the addition of a verandah or piazza
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Fig 32. Plans of contemporary Charleston
single houses.
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along the depth of the house providing shade and a sleeping porch on the upper ﬂoor in
the summer. The original Charleston houses were three spaces deep with the staircase
and entry occupying the central space. Due to the city’s history of ﬁres, the kitchen was
relegated to a separate building behind the main house, which often contained slave, and
later servant, quarters above. Carriage houses were often placed in the rear of the lots at
the end of the side yard.

While the assembly played a large role in the capacity of the terrace house to accommodate
incremental change, access is the most important strategy that the single house employs.
First, the side yard allows for both visual and physical access to the entire depth of the
lot. While originally servants could access their quarters and the kitchen without walking
through the house, today multiple households can occupy the same lot. The side yard also
allows for carriage houses to be converted into housing and for new dwellings to be built.
Initially used as a workplace and garden, the side yard is wide enough to accommodate
automobiles to any depth in the lot. The interior access originally revolved around the
central staircase and entry hall with only one door per ﬂoor opening to the piazza. The
generous width of the piazza and its location allows the single house to be divided into a
number of units, now accessed by piazza with the addition of an exterior stair.

The Charleston single house divides the lot roughly in half, creating three bands that run
Fig 33. A staircase has been added to the

the depth of the lot: the width of the one room house itself, the eight-foot wide piazza, and

piazza to divide the single house into mul-

the remainder for the side yard. Within the original three room deep house, the access

tiple units, and the side yard is for parking.

from the entry hall into the front or rear space creates a three-foot zone, and capacity for
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personal choice, along the wall that opens to the side yard. Located against the shared
wall, the ﬁreplaces create a two-foot wide strip similar to that of the Paddington terrace
houses. Otherwise, the dimensional capacity, also like the terrace house, lies in the piazza.
While it is rare to see a piazza completely enclosed, rear additions are often the width of
the original house and the piazza, enclosing the space on two sides.

Sunset District tunnel house
Developed in the sand dunes south of Golden Gate Park, the Sunset District was the last
neighborhood established in San Francisco and, as highlighted in the preface, the center of
this district stands today as one of the least altered built environments in the city. Produced
in the 1930s and early 1940s by a relatively limited number of developers using similar
plans across numerous blocks, the single-family rowhouses served as “starter homes”
offering suburban amenities, such as attached garages and back yards, with easy access
to downtown. Despite 65 years of use and shifting demographics over that time period,
relatively few of the houses show any sign of alteration. This suggests that either the
houses as-built have fulﬁlled the changing requirements of San Francisco’s population or,
more likely, people move when the Sunset house can no longer meet their needs. It is clear
that the design and assembly of these houses seriously impedes incremental change.

Despite the small range of ﬂoor plans, all of the houses in the Sunset District share some
Fig 34. Sunset District, the continuous tun-

basic design attributes. The Sunset District consists of long narrow blocks with 25-foot

nel house facades and the access domi-

wide and 125-foot deep lots. The houses are typically set back ten to ﬁfteen feet from

nated front yards.

the sidewalk and span the entire width of the lot. As designed, all of the living space is on
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Figs 35, 36. Twelve blocks of the Sunset District as built, circa 1940 (right). The three
typologies are used through these blocks, including the tunnel, patio and zig-zag entry
(left). The tunnel house composes over three-quarters of the houses in this study.
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Fig 37. Sunset District tunnel house, typical plans as built.

60

the upper ﬂoor, and due to this, each two-story house has an exterior stair to the entry.
Collective spaces, such as the living and dining room, open onto the street while individual
spaces, namely bedrooms, open onto the backyard with service spaces, like the kitchen
and bathrooms, in between. Primarily used as a garage, the entire ground ﬂoor is labeled
as a “basement” in the original plans and is accordingly unﬁnished with studs and ﬂoor
joists exposed. There is only an eight foot height between the rough concrete slab and the
bottom of the ﬂoor joists. The houses are typically more than two rooms deeps and require
lightwells and skylights to ensure each room has adequate ventilation and daylight. As over
three quarters of the rowhouses in a twelve-block study of the Sunset district are tunnel
houses, named after the tunnel-like entry, the analysis of assembly, access and dimension
will focus on this typology.

The assembly of the tunnel houses is complex and severely limits incremental change.
The Sunset houses primarily use light wood platform framing, and consequently, the party
walls are actually just two stud walls built on either side of the lot line and not a shared
wall. Most joists run between three load-bearing walls, one along each of the lot lines
and the third dividing the width of the house into a 14-foot and 10-foot wide dimension.
In the basement, a series of posts and beams are used for all interior supports, and the
ﬂoor joists at the front and back of the house are turned parallel to the ﬁrst set of loadbearing walls, in order to create three-foot cantilevers, which require both the front and
Fig 38. Tunnel house as assembled from

rear façade to be load bearing as well. As the entire perimeter of the tunnel house is load

foundation to roof joists. Darker walls denote

bearing, extensions, alterations and additions to both the front and back are difﬁcult. The

more permanent elements.

location of the existing living spaces on the upper ﬂoor as well as the cantilevers further
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Figs 39, 40. Sunset District tunnel houses
inhabited, as built (left) and as renovated
(right). Renovations are denoted in black.
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complicated any extensions or additions. Services and the walls that contain plumbing are
perpendicular to the load-bearing walls, blocking any attempt to signiﬁcantly transform the
interior spaces. The height and design of the basement makes any alterations to this space
difﬁcult. Transforming any part of the ground ﬂoor into a habitable area would require the
addition of a ﬂoor and ceiling, reducing the height of the space further, and would be limited
to the space adjacent to the rear wall as it provides the only windows on this level. The post
and beam system used on the ground ﬂoor also drops the ceiling another foot imposing
a boundary on any attempt to renovate the basement. Furthermore, the proximity of the
house to the sidewalk and lack of sectional change between the sidewalk and ground ﬂoor
would make any transformation of the front part of the basement awkward.

Figs 41, 42. Sunset District. Sections through a typical block, as built, circa 1940 (above), and as renovated, circa 2000 (below). Renovations are shown in black. The section cut through each of the four houses progresses from the tunnel entry to the garage (left to right).
The topography of the district is conﬁned to backyards, making rear additions more difﬁcult.
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Access is equally problematic for incremental change in the tunnel house. First and
foremost, there is no way to access outdoor spaces directly from the living spaces. A
narrow, unﬁnished back stair leads into the basement, so one must always pass through
the ground ﬂoor to access one of the most treasured amenities in the Sunset, the back
yard. While a handful of houses have added decks and stairs to the rear of the house,
people must still pass through bedrooms, typically individual and private spaces. There
is also no way to access the backyard from the street without passing through the house.
The consequence of this restricted access is that the back yards in the Sunset District
are grossly underutilized on just a day-to-day basis and to accommodate change. In a
likely effort to minimize the amount of space used exclusively for access, the entry tunnel
delivers inhabitants to the center of the house and the front door opens onto the narrow
corridor linking the living and sleeping spaces.

Reinforced by the assembly and access, there is little capacity for personal choice
within the dimensional structure of the tunnel houses. As mentioned, the tunnel house is
primarily divided into the 14-foot width of the garage and 10-foot width of the tunnel, which
corresponds to the living room and dining room dimensions above. Beyond the three-foot
cantilever of the dining room, the tunnel house has no spaces dimensioned for individual
activities as all other narrow dimensions are given over to closets or bathrooms.

Fig 43. Sunset District. A model of the party

As a result of all these limitations, only one-quarter of the houses in the 12-block survey of

walls highlighting the long narrow blocks and

the Sunset District show any sign of incremental change. Furthermore, any alterations made

emphasis on North-South running streets.

are limited to ﬁnishing the basement or enclosing the tunnel on the ground ﬂoor, adding
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Fig 44. Sunset District tunnel house, dimensioned.
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Fig 45. Sunset District tunnel house, accessed. In the access overlays, the darkest
shade denotes access to all, the middle shade denotes access for invited guests and the
lighest shade denotes access to individual spaces.
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entire rooms to the rear of the house on the upper ﬂoor, or adding a third story. With each
of these transformations, the quality of the original spaces is compromised, particularly in
terms of daylighting and view. As there is no way to structure the incremental change that
is actually taking place in the Sunset District, one individual can make it virtually impossible
for his neighbor to construct a similar transformation as well as reduce the quality of his
neighbor’s spaces, for example, by blocking lightwells and skylights from receiving any
direct sunlight with a third story or rear addition.

Fig 46. Tunnel house, transformed. Third
story additions block daylight from skylights
and neighboring lightwells.
67

Figs 47, 48. Twelve blocks of the Sunset District as renovated, circa 2000 (left). Three
typical renovations, ﬁnishing the ground ﬂoor, a rear addition on the upper ﬂoor, or the
addition of a third story, are scattered throughout the district.
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chapter four
structuring incremental change

…identifying intervention, which, without being anything deﬁnite, is capable
of structuring the environmental interaction and allowing it therefore to
make itself present. The intervention would also take on the value of
“collection” and what was a clarifying image of the world would become
the exposition of a world.58
– Christian Norberg-Schultz, 2000

Building on the existing dialogue of accommodating change through ﬂexibility and adaptability
as well as the lessons learned from the case studies of the previous chapter, speciﬁc
strategies for how assembly, access and dimension can be structured to accommodate
incremental change in housing are clear. Assembly must be ordered not in terms of how
a house is constructed, but how it can be altered once built. To ensure both the house
and lot can be used to their full potential to accommodate change, the access must both
allow for housing to be divided and the entire depth of lot to be utilized. Dimension must be
structured to accommodate both collective and individual activities within the same space.
To test these strategies, the Sunset District was restructured in terms of assembly, access
and dimension to better accommodate incremental change within the constraints of the
same lot dimensions and square footage as the original houses.
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ordering permanence
By considering construction as the assembly of elements with varying degrees of
permanence, conventional construction techniques, such as light wood platform framing,
can be used to structure the built environment to better accommodate incremental change.
How a house is built inﬂuences how it can be changed. Seemingly simple decisions during
construction, such as which direction to run joists in a given space, can assign some walls
to be more permanent, either through structure or services, and less likely to be altered than
other walls. The larger organization of permanent and less permanent elements inﬂuences
how a house can be transformed. Consequently, a hierarchy based on how a building can
be changed is necessary.

Using light wood frame platform construction, an order of permanence can be developed
and used to structure incremental change. In a two-story house, the foundation, vertical
load-bearing walls and ﬂoor joists are the least likely to be changed and are considered
primary assembly elements. The ﬂoor joists are considered primary because the direction
they span determines which walls below are load-bearing. The second ﬂoor load-bearing
walls and ceiling joists or trusses are dependent on the walls and ﬂoor joists below but
can be altered without having to alter any primary assembly decisions. These elements
are considered secondary. Finally, the tertiary elements refer to all non-load-bearing walls
on either the ﬁrst or second story as they can be altered without disruption to primary and
Figs 49, 50, 51. Light wood platform fram-

secondary elements. In places with extreme lateral loading, such as seismic zones, walls

ing, ordered. From top to bottom, primary,

not carrying vertical loads, tertiary in the order of permanence, may be needed to carry

secondary and tertiary elements are shaded.

lateral loads. This does not mean they cannot be altered, but after any transformation, the
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capacity of the altered structure to resist lateral loading must be reassessed. Any lateral
support removed must be compensated for with another transformation.

While not used in contemporary housing, light wood balloon framing has a different order
of permanence and offers a useful comparison to how permanence is ordered in platform
framing. The foundation and load-bearing walls are primary. In balloon framing, the stud
walls run the entire height of the house, so the order of permanence is not tied to a vertical
hierarchy. Secondary elements includes all ﬂoor and ceiling joists which could be raised,
lowered or completely removed without altering the load-bearing walls. Finally, all non-load
bearing walls, including single height interior partitions, are all tertiary elements. The double
height non-load bearing exterior walls are considered secondary as they do not depend on
any other element other than the foundation, and these walls can be altered independently
of all other elements like the tertiary non-load bearing walls. It is clear through ordering
permanence that ﬂoor joists can be more easily altered in a balloon-framed house than a
platform-framed house while a platform-framed house has greater potential for horizontal
transformation and additions.

The order of permanence for the Paddington terrace houses is straightforward. The
foundation and shared party walls are primary. The ﬂoor and ceiling joists are secondary,
and all remaining non-load bearing walls are tertiary. Consequently, transformation to the
Figs 52, 53. Light wood balloon framing,

front and rear of the terraces houses are straightforward and relatively uncomplicated. It

ordered. From top to bottom, primary and

is obvious from documenting how the terrace houses have changed over time, that the

secondary elements are shaded.

primary and secondary elements have remained constant while the tertiary elements
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have been signiﬁcantly transformed in some cases. However, it should be noted that in
some cases the local government will not allow the wall dividing the original parlor and
dining space to be removed because too many neighboring houses have removed that
wall, potentially compromising the overall lateral stability of the houses. Again, the overall
structure must be reassessed after alterations have been made.

In contrast, the order of permanence for the Sunset tunnel house is more complex, despite
being platform framed, and impedes incremental change. The primary elements include
the foundation, ground ﬂoor load-bearing walls, which include all perimeter walls due to
the cantilevered joists at the front and back of the house, and upper ﬂoor joists. Instead
of load-bearing walls, the interior vertical supports are a post and beam system and are
also considered primary. On the upper ﬂoor, the three parallel load-bearing walls, the rear
façade, ceiling joists and service walls, which run perpendicular to the load-bearing walls,
are all secondary. Only the interior non-load-bearing partitions are tertiary in the tunnel
house, and there are very few of those. Consequently, a secondary or primary element
must be altered in order to make an addition or extension. This is the primary argument for
why the Sunset District has changed so little. Finishing the rear portion of the basement
and enclosing the tunnel are the only easy transformations, as they do not require altering
any existing part of the tunnel house. These moves simply add more tertiary elements.

Figs 54, 55. Tunnel house as built, ordered.

It is not enough to offer legible opportunities to alter tertiary elements and, by doing

Framing diagram shows primary and sec-

so, accommodate incremental change. There must be a shared understanding of how

ondary elements.

additions and alterations could be realized. Structuring incremental change across lot lines
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ensures that each house can be transformed in the same way without sacriﬁcing the quality
of existing spaces, those of the house being altered or those of a neighboring house,
or impeding any transformations a neighboring house might undergo. In the Paddington
terrace houses, the positions of the original sculleries along one of the bearing walls, the
“growth” or addition wall, offers a shared understanding of how subsequent additions and
extensions could be structured. Looking at the larger urban fabric of Paddington, it is clear
that additions have been made along these walls. Two neighboring terraces can share the
same addition wall creating mirror image plans or use different walls where each house has
the same plan and windows from the additions look onto the blank, back side of the next
addition wall. Similarly, most additions to the Charleston single house are extensions to
the rear of the house along the lot line wall. As the perimeter driven Sunset tunnel houses
leave no clear, shared reading about how to structure incremental change, the alterations
made show little respect for existing spaces and in some case obstruct a neighboring
house from making the same alteration.

In restructuring the order of permanence in the Sunset tunnel house, all load-load bearing
walls run parallel to the lot lines allowing the front and rear facades to be tertiary elements.
Most service walls run parallel to load-bearing walls, and in some cases, services are
within load-bearing walls, reinforcing their role as unchanging, primary elements. To make
the ground ﬂoor habitable, the addition of joists raise the ground ﬂoor two-feet above
Figs 56, 57. Restructed tunnel house,

the foundation and the upper ﬂoor joists have been raised three feet. Both a light well in

ordered. Shaded elements correspond to

the center of the restructured tunnel house and the continuation of a party wall past the

changes from the original tunnel house.

enclosure help structure a shared understanding of how incremental changes, speciﬁcally
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Fig 58. Restructured tunnel house, plans.
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additions, could be made. Similar to the Charleston single house, rear additions extend the
restructured tunnel house along the elongated party wall opening onto a side yard. The
light well ensures the adequate daylighting and ventilation of existing spaces if additions
spanning the width of the lot are desired.

accessing depth
To make the most of natural and economic resources in both detached or row housing, the
entire depth of a lot must be used to accommodate incremental change. Consequently, this
depth must be accessible. Charleston has been able to increase in density without drastic
changes to the historic urban fabric because the structure of access in the single house
allows for the entire depth of the lot to be accessed without the need to pass through the
house itself. Where the alleys are wide enough in Paddington, the depth of the lot can
be accessed and is often used for car parking and garages, which could eventually be
transformed into housing like the carriage houses of Charleston.

In order to divide multistory houses into multiple units, the existing vertical access or
means to easily add new vertical access must be addressed. As highlighted in the previous
chapter, the single house piazza allows for the addition of a stair so that multiple ﬂoors can
be accessed from the exterior of the house. The vertical circulation in the terrace houses,
however, is usually located within the depth of the house and there is no easy way to add a
Fig 59. Sunset District, renewed. Transfor-

stair to the front of the house. Accordingly, very few terrace houses are divided into ﬂats or

mations to the restructured tunnel houses

multiple units. While having a similar access structure, a band of access running the depth

are shaded.

of the house with rooms opening off it, the San Francisco Victorian rowhouses, studied in
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Fig 60. Sunset District, restructured and renewed. Potential transformations to restructured tunnel houses are denoted in black.
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detail by Anne Vernez Moudon and Renee Chow, are organized with the staircase near
the entry, originally to make this “hall” more grand. The access dimension is roughly six
feet wide in the Victorian rowhouses versus three feet in the terrace houses, which allows
people to pass along side the stair in the Victorians and forces the stair to be placed at
the end of the access zone in the terrace houses. The more generous access dimension
and stair location permits the Victorian rowhouses to be converted easily into ﬂats with the
addition of a second door in the non-load bearing front façade.

The automobile cannot be neglected in any analysis or structuring of access. Commenting
a series of studies on housing densities, Sam Davis concludes, “In terms of the magnitude
of impact on the physical form, car storage was shown to be the single most important
determinant.”59 Both the driveway and typical attached garage associated with lower
density housing take up a signiﬁcant amount of space. To be more efﬁcient, the garage is
placed as close as possible to the street and minimizing space dedicated to the driveway,
while allowing for enough depth to park a car. As lots narrow, the garage becomes the
dominating feature of the front façade, leaving no dimension for any habitable space
opening to the sidewalk and street. The alternative is to structure opportunities to bring
the car into the depth of the lot. The side yards of the Charleston single house provides an
excellent example of how inhabitants can determine where within the depth of the lot one
or more cars can be parked.

Access dominates both the front yards and ground ﬂoor of the Sunset tunnel houses,
and as a result, restructuring the access to accommodate incremental change required
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several major transformations. As noted in the previous chapter, the width of the tunnel
house is ﬁrst divided into two strips, where the garage previously occupied the 14-foot
dimension of the tunnel house as built and the tunnel entry took up the remaining 10-foot
dimension. In the restructured tunnel house, the use for these dimensions are ﬂipped with
the 10-foot dimension passing completely through the depth of the site, open, unobstructed
on the ground ﬂoor and primarily serving automobiles, while the 14-foot dimension, now
inhabitable with the higher ceiling and less awkward sectional relationship with the sidewalk,
contains the major living spaces. First, the living spaces now have direct access to exterior
spaces. Second, the restructured tunnel entry serves as a carport, and the full depth of

Figs 61, 62. Sunset District. Sections through a typical block, restructured (above) and renewed (below). Transformations are shown in
black. The section cut through each of the four houses progresses from the carport to the living space (left to right).
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Fig 63. Restructured tunnel house, dimensioned.
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Fig 64. Restructured tunnel house, accessed. In the access overlays, the darkest shade
denotes access to all, the middle shade denotes access for invited guests and the lighest
shade denotes access to individual spaces.
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the lot can be exploited to create more parking spaces in the 10-foot dimension or even
a garage in the rear portion of the lot. Access is also now possible to the entire lot without
passing through the house, so that an additional unit could be constructed in the rear half of
the lot as well. Finally, the restructured vertical access is modeled after the San Francisco
Victorian rowhouses with the stair placed near the front entrance along a party wall in a
six-foot dimension. This zone of access allows both for the transformation of the house into
apartments and for the introduction of a new staircase for any third-story additions.

varied dimension
In order to accommodate a range of activities, both personal and collective, dimension
must be structured to accommodate personal choice as well as offer incentives for future
alterations. If the width of the lot allows, leaving at least a ten foot wide zone open through
the entire depth of the lot allows for the entire lot to be accessed and can accommodate
an automobile anywhere in that depth. As highlighted earlier in the San Francisco
Victorian rowhouses, a generous interior access dimension with a collective activity zone
adjacent is one way to structure dimension to accommodate incremental change. The
internal dimensions should allow for tertiary additions and subtractions. For example, the
addition of a few walls can transform a living space into a bathroom, closet and bedroom
or the subtraction of a wall can turn a bedroom and hall into a living room. As seen in
the Paddington terrace houses and the Charleston single house, the width of porches,
Fig 65. Restructured Sunset District. Front

verandahs and piazzas determines how they could later be transformed into separate

yards minimize the width consumed by ac-

additions or extensions of existing spaces.

cess and emphasize the individual house.
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While incremental change focuses primarily on ﬂexible means (i.e. signiﬁcant transformations)
to accommodate change, housing structured for incremental change must still adaptable in
the ways Hertzberger and Chow discussed. This means providing dimensions for personal
and collective activities that can be read in a variety ways. For example, the bay window
of San Francisco rowhouses is usually three feet deep, roughly the dimension for an arm
chair or desk, and can be used for a personal activity looking onto the street or that same
space in the bay window can be considered part of the larger front room and accommodate
a couch facing toward the interior of the house.

With the dimensions of rooms drawn directly from their intended program in the original
tunnel house, there were few spaces dimensioned for personal activities, in other words,
little capacity for personal choice. In restructuring the dimensions of the tunnel house,
spaces for personal activities were generated and incentives for extensions, additions and
alterations were considered. The generous six-foot zone of access that runs the depth of
the restructured house is incorporated into larger spaces at either end, creating capacity
for personal choice that can house individual activities or be considered part of the larger
collective activity space. The three foot deep light shelf along the width of the rear façade
could potentially be enclosed to extend the living room. The dimensional structure also
facilitates adding or subtracting tertiary elements to transform existing spaces.

Incremental change in housing has the potential to accommodate unforeseen shifts in
demographics, new technologies and radically different lifestyles. As a result, the natural
and economic resources invested in these constructions will not be wasted. At the same
82

time, incremental change allows a major portion of the built environment to endure while
allowing for individuals to interact in signiﬁcant and meaningful ways to deﬁne place.
Through ordering the permanence of assembly, accessing the depth of housing and lots, and
generous, varied dimensions, contemporary housing can be structured to accommodate
incremental change.

Fig 66. Sunset District, renewed. Potential transformations to the restructured tunnel
houses are shaded.
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